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PHUONG PHAP 1
Fhudong phafe bdo loin #iii ling
1. N¢i dung phwong phap

- Ap dung dinh luét bao toan khdi luong (BTKL): T(fng khoi lwong cdc chit tham gia phdn
ing bang tong khoi luong cdc chit sin phiam”

Diéu nay gitp ta giai bai toan héa hoc mot cach don gian, nhanh chéng
Xétphanung: A + B - C + D
Taludén cé: my + mg = mc + mp (1)

* Luu y: Didu quan trong nhat khi 4p dung phuong phdp nay d6 1a viéc phai xdc dinh diing
lugng chét (khéi lugng) tham gia phan tng va tao thanh (c6 chi y dén céc chat két tia, bay hoi,
dic biét 1a khdi lwong dung dich).

2. Cac dang bai toan thwong gap
Hé qua 1: Biét tong khdi luong chit ban diu <> khdi luong chit san pham
Phuong phép giai: m(dﬁu) = m(sau) (khong phu thudc hiéu sut phan tng)

Hé qua 2: Trong phan tng c6 n chat tham gia, néu biét khdi lugng cia (n — 1) chit thi ta d&
dang tinh khi lugng ciia chét con lai.

H¢ qua 3: Bai todn: Kim loai + axit — mudi + khi

Myysi = Migmioai T Manion tao mudi

- Biét khdi Iwgng kim loai, khéi Iwgng anion tao mudi (tinh qua san phém khi) — khdi
luong mubi

- Biét khéi lugng mudi va khéi Iugng anion tao mudi — khéi Iwong kim loai

- Khéi luwgng anion tao mudi thuong duogc tinh theo s6 mol khi thodt ra:

¢ Vi axit HCI va H,SO, loang

+ 2HCI — H, nén2ClI" & H,

+ H,SO, — H, nén SO < H,

e Véi axit H,SO, déc, néng va HNO;: Str dung phuong phédp ion — electron (xem thém
phuong phép bao toan electron hoic phuong phdp bao toan nguyén td)

Hé qua 3: Bai toan khur hdn hop oxit kim loai bdi cic chét khi (H,, CO)

So dd: Oxit kim loai + (CO, H,) — ran + hdn hop khi (CO,, H,0, H,, CO)

Bén chat 14 cdc phan tmg: CO + [0] — CO,

H, + [O] - H,O
= n[O] = n(CO,) = n(H,O0) - my, =m

oxit ~1{0]

l‘" EBOOK16+
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3. Panh gia phuong phép bio toan khdi lwong.
Phuong phdp bao toan khdi lugng cho phép giai nhanh dwoc nhiéu bai toan khi biét quan
hé vé khéi lugng ciia cdc chit trude va sau phan tng.
Dic biét, khi chua biét rd phan ng xay ra hoan toan hay khong hoan toan thi viéc st
dung phuong phédp nay cang giip don gian hda bai toan hon.
Phuong phap bao toan khi lugng thudng duoc st dung trong cic bai todn nhiéu chat.
4. Cac budre giai.
- 1ap so d6 bién doi céc chét trudc va sau phan Gng.

- Tir gia thiét ctia bai todn tim .~ = »""" = (khong can biét phan tng 12 hoan toan hay
khong hoan toan)
- Van dung dinh luat bao toan khdi lugng dé 1ap phuong trinh todn hoc, két hop dir kién khac

dé 1ap hé phwong trinh todn.

- Giai hé phuong trinh.
THI DU MINH HQA
Vi du 1: Hoa tan hoan toan 3,9 gam kali vao 36,2 gam nudc thu dugc dung dich c¢6 nong do
A.15,47%. B. 13,97%. C. 14,0% D. 4,04%.
Giai:

2K + 2H,0 —> 2KOH + H,T
0,1 — 5 0,10 _—_s 0,05(mol)

Myung dich = MK + mHZO - l‘nH2 = 3,9 + 36,2 - 0,05 X2 =40 gam

Corcon = 0,1x56

%100 % = 14% => Dép 4n C

Vi du 2: Dién phan dung dich chira hdn hgp CuSO, va KCI véi dién cuc tro dén khi thdy khi bat
dau thodt ra & ca hai dién cuc thi dung lai théy c6 448 ml khi (dktc) thoat ra ¢ anot. Dung dich
sau dién phan c6 thé hoa tan tdi da 0,8 gam MgO. Khéi luong dung dich sau dién phan da giam
bao nhiéu gam (coi lugng H,O bay hoi 1a khong déng ké) ?
A 2,7 B. 1,03 C.2,95. D. 2,89.
Giai:
CuSO, + 2KCl — Cud +CL T +K,S0, (1)
0,01«-0,01
Dung dich sau dién phéan hoa tan dugc MgO = La dung dich axit, ching té sau phan
ung (1) CuSO, du
2CuSO, + 2H,0 — 2Cul + 0, T +H,S0,  (2)
0,02 < 0,01 « 0,02 (mol)
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480
n~+ n = — =0,02 (mol
CL™ 70 99400 (mol)
H,SO, + MgO — MgSO, + H,0 (3)

0,02 «0,02 (mol)
Mdung dich giam = Mey+ My + Mg = 0,03x64 +0,01x71 + 0,01x32 = 2,95 gam

= Pépan C
Vi du 3: Cho 50 gam dung dich BaCl, 20,8 % vao 100 gam dung dich Na,COs;, loc bd Két tua
duogc dung dich X. Tiép tuc cho 50 gam dung dich H,SO, 9,8% vao dung dich X thiy ra 0,448 lit
khi (dktc). Biét céc phan ing xay ra hoan toan. Nong do % cia dung dich Na,COs va khéi lugng

dung dich thu dugc sau cung la:

A. 8,15% va 198,27 gam. B. 7,42% va 189,27 gam.
C. 6,65% va 212,5 gam. D. 7,42% va 286,72 gam.
Giai:
nBaC12= 0,05 mol; n sto4= 0,05 mol (Y

BaC12 + N32CO3 —> BaCO3\L + 2NaCl l " :

0,05—> 0,05 0,05 0,1
Dung dich B + H,SO, — khi = dung dich B c6 Na,CO; du
Na,CO; + H,SO, — Na,SO, + CO,T + H,0

0,02 0,02

=n ban dau = 0,05 + 0,02 = 0,07 mol

N32C03
0,07 %106
= C%Na2C03= T x100% =7,42%

PLBTKL: Myg aycing =50 + 100 +50 - m - meq,
=50+ 100 + 50 - 0,05.197 - 0,02.44 = 189,27 gam
= bipan B
Vi du 4: X 1a m0t & - aminoaxit, phan tir chira mt nhém -NH, va mét nhém -COOH. Cho 0,89

gam X phan mg vira ¢ véi HCI thu dwogc 1,255 gam mudi. Cong thirc tao ra cia X 1a:

A. CH, =C(NH,)-COOH. B. H,N-CH=CH-COOH.
C. CH;-CH(NH,)-COOH. D. H,N-CH,-CH,-COOH.
Giai:

HOOC - R - NH; + HCI - HOOC -R-NH;C1

= Mycr = M mudi - Myminoaxic = 0,365 gam => myc; = 0,01 (mol)
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0,8

= Maminoxit= _9 =89

0,01

Mat khac X 1a & -aminoaxit=> Pédp an C

Vi du 5: Cho 15,6 gam hdn hop hai ancol don chirc, ké tiép nhau trong diy dong ding tic dung

hét véi 9,2 gam Na, thu dugc 24,5 gam chét rin. Hai ancol d6 1a:

A. CH;0H va C,HsOH. B. C,HsOH va C;H,;0H.
C. C';H5OH va C4H7OH D. C3H7OH va C4H90H
Giai:

2 ROH +2Na—2RONa +H,
Theo dé& bai hdn hop ruou tic dung v6i hét Na = Hoc sinh thudng nham 1a: Na vira du, do d6
thuong giai sai theo hai tinh hudng sau:

9

156 _
0,4

39

Tinh huong sai 1: ny,= =04=1ny00= 04 = Muou=

= Pédp dn A = Sai.
Tinh huong sai 2: Ap dung phuong phép ting giam khoi luong:

= 2 00405 = M= o0
| 22 "0,405

=38,52 =Dipin A = Sai

Ap dung phuong phép bao toan khdi lwong ta c6:
m .= Mgy + my, - M, = 15,6 + 9,2 - 24,5 =0,3 gam

2
— 15,6
= Nyyu= 20 Ho 0,3 (mol) = Mm_m:O— =52 = bipan B

Vi du 6: Tring hop 1,680 lit propilen (dktc) voi hiéu sudt 70%, khbi lugng polime thu dwoc 1a:
A. 3,150 gam. B. 2,205 gam. C. 4,550 gam. D.1,850 gam.
Giai:
7
1,680 4 0%

DLBTKL mpropilen = mpolime = . .
22,4 100%

=2,205 gam = Ddpan B

Vi du 7: Xa phong hod hoan toan 17,24 gam chét béo can vira dit 0,06 mol NaOH, cb can dung
dich sau phan tng thu dugc khdi luong xa phong la:
A. 17,80 gam. B.18,24 gam. C. 16,68 gam. D.13,38 gam.
(Trich dé thi tuyén sinh vao cdc triong Pai hoc, Cao ding khoi B, 2008)

Gidi:

(RCOO)3C3H5 + 3NaOH — 3RCOONa + C3H5(OH)3
0,06 - 0,02 (mol)
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Theo dinh luat bao toan khéi luong:
17,24 + 0,06.40= my, phong + 0,02.92 = myy phone =17,80 gam
= Pédpédn: A
Vi du 8: Cho 3,60 gam axit cacboxylic no, don chirc X tac dung hoan toan véi 500ml dung dich
gém KOH 0,12M va NaOH 0,12M. C6 can dung dich thu dugc 8,28 gam hdn hop chéat ran khan.
Cong thuc phan tir cia X la:
A. C;HsCOOH. B. CH;COOH. C. HCOOH. D.
C;H,COOH.
(Trich dé thi tuyén sinh vao cdc trieong Pai hoc, Cao dang khoi B, 2008)
Giai:
RCOOH + KOH — RCOOK + H,O
RCOOH + NaOH — RCOONa + H,0O
Nngon = Nkon = 0,5.0,12 = 0,06 mol
DLBTKL: mx + Myyon + Mgop = Mgy + M

H,0

:>mH20 = 1,08 gam :>nH20= 0,06 mol

3,00 =60 =>R=15

= Nrcoon = Ny 5= 0,06 mol =>Mx =R +45=
2

= X: CH;COOH = bép an B
Vi du 9: Nung 14,2 gam hdn hop 2 mudi cacbonat ctia 2 kim loai hod tri 2 dwoc 7,6 gam chét ran
va khi X. Dan toan bo Iwgng khi X vao 100ml dung dich KOH 1M thi khéi luong mudi thu duoc
sau phan tng la:

A. 15 gam B. 10 gam C. 6,9 gam D.5 gam
Giai:
X 1a CO,
DLBTKL: 14,2 =7,6 + mx = myx = 6,6 gam = nx = 0,15 mol

m 0,1 .
vii  —FOH - 7 <= mudi thu dugc 1a KHCO,
N, 0,15
C02 + KOH — KHCO3
0,1<—0,1—> 0,1 :mKHCO? 0,1.100 =10 gam = Dédp 4n B

Vi du 10: Nhiét phan hoan toan M gam hdn hop X gdm CaCO; va Na,CO; thu duoc 11,6 gam
chat ran va 2,24 lit khi & diéu kién tiéu chuan. Ham luong % ctia CaCOj; trong X la:
A. 6,25% B. 8,62% C. 50,2% D. 62,5%
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Giai:
CaCO; —“— CaO + CO,
Ncaco y = nco2 = 0,1 (mol)= Mcaco 4= 10 gam

Theo BPLBTKL: my = m¢pg g0 = My = 11,6 + 0,1X44=16 gam
10
= %CaCOFE X100% = 62,5% — béap an: D

Vi du 11: Pun 27,6 gam hdn hop 3 ancol don chirc véi H,SO, dic ¢ 140°C (H=100%) duoc 22,2

gam hdn hop céc ete c6 s6 mol bang nhau. S6 mol mdi ete trong hdn hop la:

A.0,3. B. 0,1 C.0,2 D.0,05
Giai:

. +1
So ete thu duoc la: 36+D =6

PLBTKL: 27,6=222+ my , = my , =54 gam= ny , =0,3 mol N
4
Y nyo = D0, = 6nge = Nygice = 0,3: 6= 0,5 mol = Pép dn: D | ,l‘ | ERpoKIe:
Vi du 12: Dbt chay hoan toan 0,025 mol chat hitu co X can 1,12 lit O, (dktc), dan toan bd san
phdm thu dugc qua binh 1 dung P,Os khan va binh 2 dung Ca(OH), du thay khdi luong binh 1
tang 0,9 gam, binh 2 tdng 2,2 gam. Cong thitc phan tir cia X 1a:
A. GH,0. B. C;H¢O. C. G;H¢O,, D. CH,0;,
Giai
Minh 2 ting = Mg, > Mpinh 1 tang = My o

BDLBTKL: my+ m, = Mg, + My 5 <& m+32.0,05=09+22

= my = 1,5 gam
= M, =1,5:0,025=60 = bép an: D
Vi du 13: Cho 20,2 gam hdn hop 2 ancol tic dung vira dii véi K thay thodt ra 5,6 lit Hy(dktc) va
khéi luong mudi thu duoc 1a:
A. 3,92 gam B. 29,4 gam C. 32,9 gam D. 31,6 gam

Giai:

R (OH), + aK — R (OK), + %Hz

X Xxa 05ax = n, = 0,5ax = 0,25 = ax = 0,5 mol

DLBTKL: 20,2 + 39.0,5 = myus + 2.0,25 = mys= 39,2 gam = Dédp dn A
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Vi du 14: Xa phong hoa chat hiru co X don chirc duge 1 mudi Y va ancol Z. Dt chay hoan toan
4.8 gam Z can 5,04 1it O, (dktc) thu duogc lugng CO, sinh ra nhiéu hon lwong nudc 1a 1,2 gam.
Nung mudi Y vé6i voi toi xdt thu dwoc khi T ¢6 ti khdi hoi dbi v6i H, 1a 8. Cong thire ciu tao ciia

X la:

A. C,HsCOOCH; B. CH;COOCH;
C. HCOOCH;, D. CH;COOC,Hs
Giai:

X + NaOH — mudi Y + ancol Z= X: este don chitc

RCOOR’ + NaOH —“ s RCOONa + R’OH
RCOONa + NaOH ~C20*> R 4+ Na,CO,

Mgy = 8.2 =16=RH: CH; = RCOONa : CH;COONa
CxHyO(Z) + 02 - C02 + Hzo

PLBTKL: 4,8 +0,225.32 = M, 4 My, o = 12 o

Mey = My o + 1,2 = me, =6,6gam, my , =54 gam
me=12. N, =1,8 gam; my = 2. Ny o= 0,6 gam; mp = 2,4 gam
L8 0,6 24

X'y z= —

12 1 16
= Z:CH;0H = X : CH;COOCH; = bédpanB
Vi du 15: D6t chdy hoan toan 4,3 gam mét axit cacboxylic X don chirc thu duoc 4,48lit CO,
(dktc) va 2,7 gam H,0. S6 mol cua X la:

A. 0,01mol B. 0,02 mol C. 0,04 mol D. 0,05 mol

Giai:

=0,15:0,6: 0,15=1:4:1

Theo PLBTKL: mx + mg = M¢, + My,
= mg, =2,7+0,2X44-43=103 gam = n, = 0,225 (mol)

Ap dung bao toan nguyén t6 ddi véi oxi:

Nyo nHZO L
Nx+ Ny =Nc +T =nx= N, +T- n, =0,05(mol) = Ddp an D

Vi du 16: D6t chdy hoan toan x gam hdn hop X gdm propan, buten-2, axetilen thu dugc 47,96
gam CO, va 21,42 gam H,0. Gid tri X la:
A. 1546. B. 12,46. C. 11,52. D. 20,15.
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Giai:
Ny, = 1,09 mol ; Ny, = 1,19 mol
=x=mc +muy=12. Ny 4 20y, =1546 gam = Ddp dn A

Vi du 17: Pun néng 5,14 gam hén hop khi X gdm metan, hidro va mot ankin véi xidc téc Ni, thu
duoc hon hop khi Y. Cho hén hop Y tic dung véi dung dich brom du thu duoc 6,048 lit hon hop
khi Z (dktc) c6 ti khdi dbi v6i hidro bang 8. Do tang khdi lwgng dung dich brom la:

A. 0,82 gam. B. 1,62 gam C. 4,6 gam D. 2,98 gam.
Giai:

Ni, t° +B:
X - Y = Z

Nhan thay: Mt tac dung véi dung dich brom = Myhéi lugng binh brom tang

My =My =Mz + Mypj; lugng binh brom tang

6,048

X8%2=0,82 gam = Ddp dn A

Mhéi lugng binh brom ting = mx -mz= 59 14 -

Vi du 18: Hoa tan hoan toan 8,9 gam hdn hop 2 kim loai bang dung dich HCI du duoc 4,48 lit
(dktc). C6 can dung dich thu dugc sau phan ung thi lugng mudi khan thu duoc la:
A. 23,1 gam B. 46,2 gam C.70,4 gam D. 32,1 gam
Giai:
Cdch I: Goi cong thirc chung ctia hai kim loai M, héa tri n
2M + 2nHCl — 2MCl, + nH,
0,4 <« 0,2 (mol)

Theo PLBTKL: Mgim loai T Mpyc1 = Myyéi + mH2

= M= 8,9 + 0,4 X 36,5-0,2X2=23,1 gam = Pdp dn A
Cdch 2: m¢-muéi = Ny = 2.nH2 = 0,4 (mol)
Mynuéi = Miim loai + Mer-muén = 8,9 + 0,4X35,5 = 23,1 gam = Dédp 4n A
Vi du 19. Hoa tan hoan toan 15,9 gam hdn hop gdm 3 kim loai Al, Mg va Cu bing dung dich
HNO; thu dugce 6,72 lit khi NO (san pham khir duy nhét) va dung dich X. C6 can can than dung
dich X thi luong mudi khan thu duoc 12 bao nhiéu?
A.77,1 gam B. 71,7 gam C. 17,7 gam D. 53,1 gam
Giai:
+5 +2
N +3e - N (NO)
0,9 < 0,3(mol)
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Vi san pham khir duy nhdt ANO => 0y o = (rongmud) = D,/ nhutmg (hose iy = 0,9 MOl
(Xem thém phuwong phdp bdo toan e)
= Myuéi = Meation kim loai + Mo ; (trong mubi) 15,9 + 0’9X 62 = 71’7 gam

= bipan B
BAI TAP TU LUYEN

Cau 1 : Tron 5,4 gam Al véi 6,0 gam Fe,O5 rdi nung néng dé thuc hién phan tmg nhiét nhom.
Sau phan tng ta thu dugc hdn hop rin c6 khdi lwong 1a

A.11,40 gam. B. 9,40 gam. C. 22,40 gam. D. 9,45 gam.
Cau 2 : Trong binh kin chtta 0,5 mol CO va m gam Fe;0,. Pun néng binh cho téi khi phan {ing
xdy ra hoan toan, thi khi trong binh ¢6 ti khdi so véi khi CO ban diu 1a 1,457. Gia tri cia m la.

A. 16,8 B.21,5 C.228 D. 23,2
Cau 3: Dién phan 100 ml dung dich CuSO, véi dén cuc, sau mot thoi gian mdy khoi lugng dung
dich giam 12 gam. Dung dich sau dién phan tic dung vira di v6i 100ml dung dich H,S 1M. Nong
d6 mai cua dung dich CuSO, trudce khi dién phan 1a

A. 1IM. B.1,5M. C.2M. D. 2,5M.
Cau 4 : Cho mét ludng CO di qua 6ng st dung 0,04 mol hdn hop A gdm FeO va Fe,0; dot néng
sau khi két thiic thi nghiém thu dugc chét rin B gdm 4 chat ning 4,784 gam. Khi di ra khoi dng
str hap thu vao dung dich Ca(OH), du, thi thu dugc 4,6 gam két tia. Phan trim khi luong FeO
trong hon hop A 1a

A. 13,03%. B. 31,03%. C. 68,03%. D. 68,97%.
Cau 5 : Dan khi CO tir tir qua dng st dung 14 gam CuO, Fe,0;, FeO nung néng mét thoi gian
thu dugc m gam chit rin X. Toan bd khi thu dugc sau phan ing dugc din cham qua dung dich
Ca(OH), du, Kkét taa thu dugc cho tac dung véi dung dich HCI du dugc 2,8 it khi (dktc). Gid tri
cuam la

A. 6 gam. B. 12 gam. C. 8 gam. D. 10 gam.
Cau 6 : Nung hoan toan 10,0 gam hdn hop X gdm CaCO; va NaCl. Két thiic thi nghiém thu dugc
7,8 gam chét ran khan. Khdi lugng CaCO; c6 trong X 12

A. 5,0 gam. B. 6,0 gam. C. 7,0 gam. D. 8,0 gam.
Cau 7 : Nung néng 34,8 gam hdn hop X gdbm MCO; va NCO; duge m gam chit rin Y va 4,48 lit
CO, (dktc). Nung Y cho dén khéi lwong khong doi duoc hdn hop rin Z va khi CO, din toan bd
CO; thu dugc qua dung dich KOH du, tiép tuc cho thém CaCl, dy thi duwoc 10 gam két tia. Hoa
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tan hoan toan Z trong V lit dung dich HCI 0,4M vira du duoc dung dich T. Gid tri m gam va V lit
lan luot Ia :

A.26vals. B.21,6 va 1,5. C.26 va0,6. D. 21,6 va 0,6.
Cau 8 : Hoa tan 9,14 gam hop kim Cu, Mg, Al bing mot luong vira dii dung dich HCI thu dugc
7,84 1it khi X (dktc), 2,54 gam chit rin Y va dung dich Z. Loc bo cht rin Y, co can can than
dung dich Z thu dugc lugng mudi khan 12

A. 31,45 gam. B. 33,99 gam. C. 19,025 gam. D. 56,3 gam.
Cau 9 : Cho 11,0 gam hdn hop X gdm Al va Fe vao dung dich HNO; lodng du. thu dugc dung
dich Y (khong chira mudi amoni), hdn hop khi Y gom 0,2 mol NO va 0,3 mol NO,. C6 can dung
dich Y thi luong mubi khan thu duoc 1a:

A. 33,4 gam. B. 66,8 gam. C. 29,6 gam. D. 60,6 gam.
Céau 10 : Hoa tan hét 7,8 gam hon hop Mg, Al trong dung dich HCI du. Sau phan tmg thdy kh6i
luong dung dich ting 7,0 gam so vdi ban dau. S6 mol axit da phan tmg 12

A. 0,08 mol B. 0,04 mol C. 0,4 mol D. 0,8 mol
Cau 11 : Cho x gam Fe hoa tan trong dung dich HCI, sau khi ¢6 can dung dich thu dugc 2,465
gam chét rin. Néu cho x gam Fe va y gam Zn vao luong dung dich HCI nhu trén thu dugc 8,965
gam chat ran va 0,336 lit H, (dktc). Gid tri cta x, y 1an luot 1a:

A.5,6 va 3,25 B. 0,56 va 6,5 C.1,4va6,;s. D. 7,06 va 0,84
Cau 12 : Hoa tan hoan toan 11,4 gam hdn hop X gém kim loai M (hoa tri I) va kim loai N (hoa
tri II) vao dung dich chtra déng thoi H,SO,4 va HNO; dédc néng thu dugc 4,48 it (dkte) hdn hop Y
gdm NO, va SO, ¢6 ti khéi hoi so véi hidro 12 28,625 va mudi khan c¢6 khéi luong 1

A. 44,7 gam B. 35,4 gam C. 16,05 gam D. 28,05 gam.
Cau 13: Ly 35,1 gam NaCl hoa tan vao 244,9 gam H,O. Sau d6 dién phan dung dinh véi dién
cuc tro c¢6 mang ngan cho t6i khi catot thodt ra 1,5 gam khi thi dimg lai. Nong d6 chét tan c6
trong dung dich sau dién phén la:

A.9,2% B. 9,6% C. 10% D. 10,2%.

Cau 14: Pun a gam 1 ancol X véi H,SO, dic & 170°C dugc 1 olefin. Cho a gam X qua binh dyng
CuO du, nung néng (H = 100%) thay khdi lwong chat ran giam 0,4 gam va hdn hop hoi thu duoc
¢6 ti khéi hoi ddi voi H, 1215,5. Gid tri a gam la:

A.23 B. 12,5 C. 1,15 D. 16,5.
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Cau 15 : Dan V lit (dktc) hdn hop X gdém axetilen va H, di qua dng sir dung Ni nung néng thu
duogc khi Y. Dan Y vao lugng du dung dich AgNOs/NH; dugc 12 gam két tia. Khi ra khoi dung
dich phan tng vira di v6i dung dich chtra 16 gam Br, va con lai khi Z. D6t chdy hoan toan Z thu
duoc 0,1 mol CO, va 0,25 mol nudc.

A. 11,2 B. 13,44 C.56 D. 8,96.
Cau 16 : Pun néng 7,6 gam hon hop X gém C,H,, C,H, va H, trong binh kin véi xtic tadc Ni thu
dugc hdn hop khi B. Dot chay hoan toan hdn hop Y, din san phdm chdy thu dugc 1an lugt qua
binh 1 dung H,SO, dic, binh 2 dung Ca(OH), du thiy khéi luong binh 1 ting 14,4 gam. Khi
lwgng tang 1€n & binh 2 1a

A. 6,0 gam B. 9,6 gam C. 22,0 gam D. 35,2 gam
Cau 17: Bot chdy hét m gam hdn hgp X gom etan, etilen, axetilen va butadien-1,3 rdi cho san
pham chéy hap thy vao dung dinh nudc voi du, thu dugc 100 gam két tiia. Khdi lwong dung dich
nudc voi sau phan g giam 39,8 gam. Tri s6 cia m la:

A. 58,75 gam B. 13,8 gam C. 37,4 gam D. 60,2 gam.

CO, va 2,52 gam H,0. m c6 gié tri la:

A. 1,48 gam B. 2,48 gam C. 14,8 gam D. 24,8 gam.
Cau 19: Thyc hién phan ing ete hoa hoan toan 11,8 gam hon hop hai rugu no don chiric, mach
hé, ddng ding ké tiép thu dwoc hdn hop gdom ba ete va 1,98 gam nudce. Cong thirc hai rugu dé 1a:

A. CH;0H, C,HsOH B. C4Hy0OH, CsH,,0OH.

C. C,Hs0OH, C;H,O0H D. C;H,0H, C,H,OH.

Cau 20 : Cho 10,1 gam hdn hop 2 ancol don chirc, ké tiép nhau trong diy dong dang tic dung hét
véi 5,75 gam Na dugce 15,6 gam chét rén. Hai ancol cin tim 12

A. CHs0OH va C;H,0H. B. CH;0H va C,HsOH.

C. C;H,0H va C,Hy,OH. D. C;HsOH va C4HqOH .

Cau 21: Hoa tan 25,2 gam tinh thé R(COOH),.2H,0 vao 17,25ml etanol (D = 0,8g/ml) duogc
dung dich X. Ly 7,8 gam dung dinh X cho tic dung hét véi Na vira du thu dugc chat rin Y va
2,464 1it khi H, (dktc). Khdi lwong cua Y la:

A. 12,64 gam B. 10,11 gam C. 12,86 gam D. 10,22 gam.
Céu 22 : Dt chdy hoan toan a gam 1 este don chirc cua rugu metylic can 1,68 lit khi O, (dktc)
thu dugc 2,64 gam CO,; 1,26 gam H,0 va 0,224 lit N, (dktc). Cong thirc ciu tao thu gon cua este
la:

A. CH;COOCH,NH, B. CH;CH(NH,)COOCH;

C. H,NCH,CH,COOCH; D. H,NCH,COOCH;

14
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Cau 18 : Dbt chdy hoan toan m gam hon hop X gém C,H,, CH,, C;Hg va C,H thu dugc 4,4 gam ' "
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Cau 23 : Cho 14,8 gam hdn hop bdn axit hitu co don chirc tic dung véi luong vira di Na,CO; tao
thanh 2,24 lit khi CO, (dktc). Khéi luong mudi thu duoc 1a:
A. 15,9 gam B. 17,0 gam C. 19,3 gam D. 19,2 gam.

Cau 24 : Dot hoan toan 34 gam este X cin 50,4 lit O, (dktc) thu duge ng, Ny, =2 . Dun

néng 1 mol X can 2 mol NaOH. Cong thirc cdu tao ciia X 1a

A. CH;COOCHs B. CcHsCOOCH; C. C,HsCOOC¢Hs D. C¢HsCOOC;H;
Cau 25 : Xa phong hod hoan toan m gam lipit X bang 200 gam dung dich NaOH 8%. Sau phan
mg duoc 9,2 gam glixerol va 94,6 gam chét rén khan. Cong thirc ciu tao cua X 1a

A. (C7H35C0O0);C5H;5 B. (Cy5H;3,CO0);C;Hs;

C. (C17H3;C0O0);C5H; D. (C47H5,CO0);C5H;5
Cau 26 : Pun néng 15 gam chét béo trung tinh voi 150ml dung dich NaOH 1M. Phai danh 50ml
dung dich H,SO, 1M dé trung hoa NaOH du. Khéi luong xa phong (chira 70% khéi lwong mubi
nam cla axit béo) thu duoc tir 2 tAn chit béo trén 12

A. 2062 kg B. 3238 kg. C. 2946 kg. D. 2266 kg.
Cau 27 : Dé xa phong hod hoan toan 1 kg chit béo (c6 1an 1 lugng nhé axit béo ty do) c6 chi sd
axit bang 8,4 phai ding 450ml dung dich NaOH 1M. Khéi lugng xa phong thu dugc 1a

A. 1001,6 kg. B. 978,7 gam. C. 987,7 kg D. 1006,1 gam.
Cau 28 : Cho 15 gam hdn hgp 3 amin don chitc bic mot tic dung vira da véi dung dich HCI
1,2M thi thu dugc 18,504 gam mudi. Thé tich dung dich HCI phai ding 1a

A. 0,8 lit. B. 0,08 Iit. C. 0,4 lit. D. 0,04 1it
Cau 29 : Cho 0,01 mol amino axit X phan tng vura du véi 100ml dung dich HCI 0,1M thu duoc
1,695 gam mudi. Mt khac 19,95 gam X téc dung véi 350ml dung dich NaOH IM. C6 can dung
dich thu dugc 28,55 gam chét ran. Cong thirc cAu tao cua X 1a

A. HOOCCH(NH,)CH,NH, B. NH,(CH,);COOH.

C. HOOCCH,CH(NH,)COOH. D. HOOC(CH,),CH(NH,)COOH.

DAP AN
1A 2D 3D 4A 5B 6A TA 8A 9B 10D
11C 12D 13B  14C 15A 16C 17B 18A 19C 20B
21A 22D 23D 24A 25D 26C 27D 28B  29C
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PHUONG PHAP 2
e@/&&&'ﬁ/’}’ly /&/&6% PBao loan ngtyén lé

I. PHUONG PHAP GIAI
- Nguyén tic chung ctia phuong phap 1a dya vao dinh luit bao toan nguyén té (BTNT); “ Trong
cdc phan g héa hoc thong thwong, cdc nguyén té ludn dwege bdo toan”
Diéu nay c6 nghia 1a: “Téng so mol nguyén tir ciia mot nguyén t6 X bat ky trude va sau phdn img
la luén bang nhau”
- Piém méu chét ciia phuong phép 1a phai xdc dinh duogc ding cdc hop phan c6 chira nguyén td X
& trudc va sau phan tng, 4p dung DLBT nguyén té voi X dé rit ra mbi quan hé giita cac hop
phan tir d6 dua ra két luan chinh.
II. CAC DANG BAI TAP THUONG GAP
Phuong phdp bao toan nguyén té ¢6 thé dp dung cho hau hét cic dang bai tap, dac biét 1a cdc

dang bai hdn hop nhiéu chit, xay ra nhidu bién ddi phirc tap. Dudi ddy 12 mot s6 dang bai tap dién
hinh.
Dang 1. Tir nhiéu chit ban dau tao thanh mét sin phéam.
Tir dit kién dé bai — s6 mol ctia nguyén t6 X trong cic chat dau — tong sd mol trong san pham
tao thanh — s6 mol san phim.

- Hén hop kim loai va oxit kim loai — hydroxit kim loai — oxit

- Al va ALO; + céc oxit sat 25 hén hop rin — hydroxit — ALO; + Fe,04

Z 1N (dau)

2

n
. Dy . =
= Nyo, (udi) = 5 T Nyo, @hw 5 Do, udi) =

Dang 2. Tir mot chit ban dau tao thanh hén hop nhiéu sin pham
Tir dir kién d& bai — tong s6 mol ban dau, sé mol cta cdc hop phan da cho — s6 mol cia chit
can xéc dinh.

- Axit ¢6 tinh oxi héa (HNOs, H,SO, dic, néng) =25 Mubi + khi

= X @axin = Dx mué) + Dxany (X N hodc S)
- Khi CO, (hoic SO,) hép thu vao dung dich kiém:
CO, —» COy* + HCO;y SO, — SO;* + HSO;
= nCOz = ncof‘ + nHCO3' = nSOz = nsof‘ + ano;

16
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- Tinh ludng tinh cua AI(OH);

Trudng hop 1 Trudng hop 2
AP —2_5 AI(OH); + [AI(OH),] [AI(OH),]- —X— AI(OH); + AI**
= znm = n[Al(OH)3]’ + nAl(OH)3 = Zn[Al(OH)J = nAP* + nAl(OH)3

~ o . 0 x X, L
- Hon hgp céc oxit kim loai + CO (H,) —L— hodn hop chat ran + CO, (H,0)
Theo dinh ludt bao toan nguyén t véi O:
* Khi H = 100%: No (oxity = N0 (in) + Mhdn hop khi sau = N0 (ran) + Mhdn hop khi truse

* Khi H < 100%:

) Mhdn hop khi sau =~ Mhdn hop khi
No (oxity = NO (rdn) + 6

- Bai todn cracking ankan:

Ankan X —<2KIN2 5 135 hop Y
Mic dit c6 nhitng bién d6i héa hoc xay ra trong qud trinh cracking, va Y thudng 1a hdn hop phirc
tap (c6 thé c6 H,), do phan tg cracking xay ra theo nhiéu huéng, véi higu suat H < 100%. &
Nhung ta chi quan tdm dén sy bao toan nguyén té dbi véi C, H tir &6 dé dang xdc dinh dugc tong ' " ‘ EBOOK16+

luong cta 2 nguyén td nay.

chm =Z Dex)
Z Dy =Z Dy x)

Dang 3. Tir nhiéu chit ban dau tao thanh hén hop nhiéu sin phim

Thong thudng d& bai cho s6 mol ankan X —

Trong trudng hop nay khong can thiét phai tim chinh xdc s6 mol cua timg chét, ma chi quan tim
dén hé thic: Y Ny =D Nyt

Tuc 1a chi quan tim dén tong s6 mol ctia nguyén t trudc va sau phan tng. Néu biét ZnX(d;m)
= z Ny 6 V2 DZUOC lai.

V6i dang nay, d& bai thuong yéu cau thiét 1ap mot hé thire dudi dang tong quét vé sé mol céc chét.

Dang 4. Bai todn diét chdy trong héa hitu co
Xét bai dét chdy tong quat: CH,ON, + 0, & CO, + H,0 + N,
Nc = Ny,
Theo PLBT nguyén t0: § nu=2.0y 5 = N pyon, =2-Neo, + Nyo - 2.0,

xyYz

nn = 2. IlNz

17
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Phuong phdp bao toan khdi lugng nguyén t6 voi O duge sir dung rat phd bién trong cdc bai toan
héa hitu co.
* Chi y: Doi véi truong hop dot chdy hop chat hitu co chira Nito bang khong khi, liwong nito thu
duoc sau phan ung la: Ny, (sauphanimg) = Ty, (tir phan img détchay) + Tl (trkhong khi)
Pé ap dung tét phwong phap BTNT, cin chii § mét sé diém sau:

* Han ché viét phuong trinh phan mg ma thay vao d6 nén viét so d6 phan ung (so d6 hop
thirc, ¢6 chii y hé s6) biéu dién céc bién ddi co ban cia cdc nguyén td quan tam.

* P& bai thuong cho (hodc qua dit kién bai todn sé& tinh dugc) s mol ciia nguyén té quan tam,
tr d6 xac dinh dugc lugng (mol, khdi lugng) cla cic chét.

III. CAC VI DU

Vi du 1: Hoa tan hon hop X gém 0,2 mol Fe va 0,1 mol Fe,0; vao dung dich HC1 du dugc dung
dich D. Cho dung dich D tac dung véi NaOH du thu dugc Kkét tua. Loc Kkét tua, rira sach dem nung

trong khong khi dén khdi luong khong doi thu dugc m gam chét rén Y. Gid tri ciia m 1a

A. 16,0. B. 30.4. C. 32.0. D. 48,0. l‘"
Giai: ;
. Fe FeCl , Fe(OH 0
Sodd: X —= 2o ol (O, — > Y{Fe,0, }
Fe,O, FeCl, Fe(OH),
0,2

Theo BTNT véi Fe: nFe,Oxy, = HTF o0 = +0.1=02mol

= m=0,2.160=32,0 = bapanC

Vi du 2: PBun néng hdn hop bot X gém 0,06 mol Al, 0,01 mol Fe;04, 0,015 mol Fe,O3 va 0,02
mol FeO mét thoi gian. Hon hgp Y thu duge sau phan ing dugc hoa tan hoan toan vao dung dich
HCI du, thu duge dung dich Z. Thém NH; vao Z cho dén du, loc két tia T, dem nung ngoai

khong khi dén khdi lwong khong doi thu dwoc m gam chat ran. Gid tri ciia m 1a

A. 6,16. B. 6,40. C.7,78. D. 9.46
Giii:

Al

oo AlCI, AI(OH), o

. ‘e, ; o Al O,

So db: X T _f Ly EA 7 ! Fecl,—: 51T | Fe(OH),—£ ] 7273

Feaog - B F&Oa

B FeCl, Fe(OH), =
FeO

Theo BTNT véi Al 0, = % _ 0,03 mol

18
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nFe + 3nF°304(X)

2 2
= m=n,, +hg o, =0,06.102+0,04.160=9,46 = Ddp 4n D

Theo BINT véi Fe: ) ny, , =

g o = 0,04 mol

Vi du 3: Dot chdy 9,8 gam bot Fe trong khong khi thu duge hdn hop rin X gom FeO, Fe;04 va
Fe,0;. DPé hoa tan X cin dung vira hét 500ml dung dich HNO; 1,6M, thu dugc V lit khi NO (san
pham khir duy nhat, do & dktc). Gid tri cia V 1a

A. 6,16. B. 10,08. C. 11,76. D. 14,0.

Giai:

So db phan tmg : Fe— 22" 5 X —*MN0: s EeNO,), + NO T
Theo BNTN vdi Fe: n, o, = 0ire = 0,175mol
Theo BNTN v6i N: o= N0, — 3Npno,), = 0.5.1,6 —3.0,175 = 0,275 mol

= V=0,275.22,4=6,16 = Ddp dan A
Vi du 4: Ly a mol NaOH hap thy hoan toan 2,64 gam khi CO,, thu duoc ding 200ml dung dich

X. Trong dung dich X khong con NaOH va ndng d¢ ctia ion CO>™ 12 0,2M. a c6 gid tri 1a :

A. 0,06. B. 0,08. C. 0,10. D. 0,12.
Giai:
So dd phan g
CO, + NaOH — Na,CO; + NaHCO;
2,64

Theo BNTN v6i C @ Ny,co, =Nco, ~Nyco, = T 0,2.0,2=0,02mol

Theo BNTN véi Na: a =20y, o +Nyyico, = 2. 0.04+0,02=0,1 = Ddp an C

Vi du 5: Hoa tan hoan toan hon hop gém x mol FeS, va y mol Cu,S vao axit HNO; (vtra du), thu
duogc dung dich X (chi chira hai mudi sunfat) va khi duy nhat NO. Ti sé x/y 1a

A. 6/5. B. 2/1. C. 1/2. D. 5/6.
Giai:
X chi chtra 2 mudi sunfat, khi NO 1a duy nhat = S da chuyén hét thanh SO;-

. |2FeS, — Fe,(SO,); ; Cu,S—2CuSO,
So d6 bién doi:
X 0,5x y 2y

Theo BTNT véi S: 2x +y=3.0,5x + 2y = 0,5x =y = x/y=2/1 = DipéanB
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Vi du 6: Pét chdy hoan toan m gam hdn hop X g6m C;H;, C4Hg, CsH;y va C¢Hg thu duoc 7,92
gam CO, va 2,7 gam H,0O, m c6 gid tri la

A. 2,82. B. 2,67. C. 2,46. D. 2,31.
Giai:
A ., +0,,1° COZ
So d6 phan tng: X {C;Hs, CsHs, CsHio, CeHe} ——> HO
2
7,92 2,7
Theo BINT v6i CvaH: m =m.+ my= ? x12+ 5 =2,46= bép an C

Vidu 7: Tién hanh cracking ¢ nhiét d§ cao 5,8 gam butan. Sau mét thoi gian thu dugc hdn hop
khi X gdm CHy, C,He, C,H,, C3Hg va C4Hyo. D6t chdy hoan toan X trong khi oxi du, rdi dan toan
bo san phém sinh ra qua binh dung H,SO, dic. D tang khéi Iugng cua binh H,SO, dic 1a

A. 9,0 gam. B. 4,5 gam. C. 18,0 gam. D. 13,5 gam.
Giai:
! . 0 ¢
So dd phan img : C;H,)_crckine x +0:’ .0 i EBOOK16+
0

Khdi lugng binh H,SO, dic tang 1én 1a khdi lugng ciia H,O bi héap thy

10n
Theo BTNT v6i H: ny , = HTH = % =5. 55’: =0,5 mol

= Ny =05.18=9,0gam = DPdp an A

Vidu 8: Dot chdy hoan toan 0,1 mol andehit don chiic X cin dung vura da 12,32 1it khi O, (dktc),
thu dugc 17,6 gam CO,, X 1a andehit nao dudi day?

A. CH=C-CH,-CHO. B. CH;-CH,-CH,-CHO.
C. CH,=CH-CH,-CHO. D. CH,=C=CH-CHO.
Giai:

n, = 0,55 mol; Neo = 0,4 mol
Nhan xét: X 1a andehit don chuc = ngx, = nx = 0,1 mol
Theo DLBT nguyén t6 v6i O :

Ny 6= Nog0) =Nx+2Ng - 2N =0,1+2.0,55-2.0,4 = 0,4 mol

Ny o =N¢o, = 0,4mol

Nhan thiy: } = X1aCH;-CH,-CH,-CHO = Dép 4an B

Neo, = 4n

20
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Vi du 9: X 1a mét ancol no, mach hé. Pét chdy hoan toan 0,05 mol X cn 5,6 gam oxi, thu dugc
hoi nuée va 6,6 gam CO,. Cong thiic ctia X 1a
A. C,H4(OH), B. C;H;0H. C. C;H¢(OH), D. C;Hs5(OH);
Giai:
ng = 0,175mol; Ny, = 0,15mol
So db chdy: X + 0, — CO, + H,0
ViXlaancol no, manh h6= ny, =ny +nq, =0,05+0,15=0,2 mol
Theo DLBT nguyén t6 v6i O :
Nox) = 2nCOZ 0y — 2n02 =2.0,15+0,2-2.0,175=0,15mol
N, =3n

¥ = X 1a C;H5(OH); = Dép 4n D

Nhan thay
Ngy) = 3ny

Vi du 10: D4t chdy hoan toan m gam mot amin don chirc X bang lugng khong khi vira da thu
dugc 1,76 gam CO,; 1,26 gam H,0 va V lit N, (dktc). Gia thiét khong khi chi gém N, Va O,

trong d6 oxi chiém 20% vé thé tich. Cong thirc phan tir cia X va thé tich V 1an luot 1a

A. X1a CGHsNH, ; V =6,72 1it. B. X'1a GGH;NH; ; V = 6,944 1it.
C.X1a GH;NH; ; V =6,72 1it. D. X 1a C,;HsNH, ; V = 6,944 1it.
Gidi:

Ny, = 0,04 mol; Ny, = 0,07 mol

, 0,072 7
Nhan thiy: 28 = 2272 = L %13 C,H,NH,
n. 004 2

So dé) Chéy: 2C2H5NH2 + 02% 4C02 + 7H20 + N2

. 0,02

Theo PLBT nguyén t6 véi Ni 1y phin ime 61 chiy) = %X ==~ =001mol
, n 0,07

Theo PLBT nguyén to véi O: Neo, + HTZO =0,04 + =0,075mol

= Ny, (irkhong khi) = 41102 =4.0,075=0,3 mol

= z N, (thu duge) = TL, (tir phan tmg ddt chay) T TN, (tir khong khy= 0,01 +0,3=0,31 mol

= V=224.0,31=6,944lit = Dédp an D
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IV. BAI TAP TU LUYEN

Cau 1 : Hon hop chit rin X gém 0,1 mol Fe,O5; va 0,1 mol Fe;O,4. Hoa tan hoan toan X béng
dung dich HCI du, thu dwoc dung dich Y. Cho NaOH du vao Y, thu dugc két tua Z. Loc 1dy két
tda, rira sach roi dem nung trong khong khi dén khéi lwong khong ddi thi thu dwoc chét rén c6
khdi lugng 1a

A. 32,0 gam. B. 16,0 gam. C. 39,2 gam. D. 40,0 gam.
Céau 2 : Cho 4,48 lit khi CO (& dktc) tir tir di qua 6ng st nung néng dung 8 gam mot oxit sat dén
khi phan tng xay ra hoan toan. Khi thu dugc sau phan tng c6 ti khdi so véi hidro bang 20. Cong
thirc ctia oxit sat va phan trim thé tich ciia khi CO, trong hdn hop khi sau phan tng 1an luot la:

A. FeO; 75%. B. Fe,05; 75%. C. Fe,05; 65%. D. Fe;0q4; 75%.
Cau 3 : Hon hop A gom etan, etilen, axetilen va butadien-1,3. Dot chdy hét m gam hdn hop A.
Cho san pham chdy hap thu vao dung dich nudc voi du, thu duge 100 gam két tia va khoi lugng
dung dich nudc voi sau phan (g giam 39,8 gam. Tri s6 ctia m 1a

A. 13,8 gam. B. 37,4 gam. C. 58,75 gam. D. 60,2 gam.
CAu 4 : Hoa tan hoan toan hdn hop gém 0,12 mol FeS, va a mol Cu,S vao axit HNO; (vira du),
thu dugc dung dich X (chi chura hai mudi sunfat) va khi duy nhét NO. Gi4 tri cuam la

A. 0,06. B. 0,04. C.0,12. D. 0,075.
Cau 5 : Dt chay hoan toan mot thé tich khi thién nhién gdm metan, etan, propan bing oxi khong
khi (trong khong khi, oxi chiém 20% thé tich), thu dugc 7,84 1it khi CO, (¢ dktc) va 9,9 gam
nudce. Thé tich khong khi (& dktc) nho nhat can ding dé dot chdy hoan toan lugng khi thién nhién
trén la

A. 70,0 Iit B. 78,4 lit. C. 84,0 lit. D. 56,0 lit.
Cau 6 : Dan V lit (¢ dktc) hon hgp X gdm axetilen va hidro di qua 6ng st dung bot niken nung
néng, thu dugc khi Y. Dan Y vao lugng du AgNO; (hoiic Ag,0) trong dung dich NH; thu duoc
12 gam két tiia. Khi di ra khoi dung dich phan tmg vira dit véi 16 gam brom va con lai khi Z. Dot
chay hoan toan khi Z thu dugc 2,24 1it khi CO, (¢ dktc) va 4,5 gam nudc. Gid tri cia V béng

A.5,6. B. 13,44. C.11,2. D. 8,96.

Cau 7: Hoa tan hoan toan 0,3 mol hon hop gém Al va Al,C; vao dung dich KOH (du), thu duoc
x mol hén hop khi va dung dich X. Suc khi CO, (du) vao dung dich X, lugng két tua thu duoc la
46,8 gam. Gia tri cia x Ia

A. 0,55. B. 0,60. C. 0,40. D. 0,45.
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Céu 8 : Hoa tan hoan toan m gam oxit Fe,O, bé“mg dung dich H,SO, dic néng vira du, cé chira
0,075 mol H,SO,, thu dugc z gam mudi va thodt ra 168ml khi SO, (san phim khir duy nhét, do &
dktc). Oxit Fe,Oy 1a
A. FeO. B. Fe,04 C. Fe;0, D. FeO hoac Fe;0,
Cau 9: Hoa tan hoan toan hdn hop gdm 0,27 gam bot nhém va 2,04 gam bot ALO; trong dung
dich NaOH du thu dugc dung dich X. Cho CO, du tac dung v6i dung dich X thu duoc két tua Y,
nung Y & nhiét d6 cao dén khoi lugng khong doi thu duoc chat ran Z. Biét hidu suit cdc phan ting
déu dat 100%. Khoi lwong ciia Z 1a
A. 2,04 gam B. 2,31 gam. C. 3,06 gam. D. 2,55 gam.
Cau 10 : Pun néng 7,6 gam hon hop A gém C,H,, C,H, va H, trong binh kin véi xtic tadc Ni thu
dugc hdn hop khi B. D6t chay hoan toan hdn hop B, dan san pham chéy thu dugc lan lugt qua
binh 1 dung H,SO, dic, binh 2 dung Ca(OH), du thiy khéi luong binh 1 ting 14,4 gam. Khi
lwgng tang 1€n & binh 2 1a
A. 6,0 gam B. 9,6 gam. C. 35,2 gam. D. 22,0 gam.
Cau 11 : D6t chay hoan toan m gam hdn hop hai ancol don chirc ciing diy dong ding ding vira
du V lit khi O, (dktc), thu duoc 10,08 lit CO, (dktc) va 12,6 gam H,O. Gid tri cua V la
A. 17,92 1it. B. 4,48 lit. C. 15,12 1it. D. 25,76 lit.
Cau 12 : bét chay mot hdn hop hidrocacbon X thu dugc 2,24 lit CO, (dktc) va 2,7 gam H,O.
Thé tich O, dd tham gia phan ung chay (dktc) 1a
A. 2,80 lit B. 3,92 lit. C. 4,48 lit. D. 5,60 lit.
Cau 13 : Dung dich X gdm Na,COs, K,COs, NaHCO;. Chia X thanh hai phan bang nhau :
- Phan 1: tdc dung véi nude voi trong du duge 20 gam két tua.
- Phan 2: téc dung v6i dung dich HCI du dugc V lit khi CO, (dktc). Gid tri cua V la:
A.2.24. B. 4,48. C.6,72. D. 3,36.
Cau 14 : Chia hon hop gém : C3Hg, C,H,, C,H, thanh 2 phan bang nhau:
- Pt chdy phan 1 thu dugc 2,24 lit khi CO, (dktc).
- Hidro ho4 phan 2 rdi dbt chdy hét san pham thi thé tich CO, (dktc) thu duoc 1a:

A. 224 lit. B. 1,12 lit. C. 3,36 it. D. 4,48 lit.
DAP AN

1D 2B 3A 4A 5A 6C 7B

8C 9D 10D 11C 12B 13B 14A
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PHUONG PHAP 3
e@/&&fﬁ/’}’ly Jhdify liing giam £hii licong

I. PHUONG PHAP GIAI
1. N¢i dung phwong phdp

- Moi su bién d6i héa hoc (dugc md ta béng phuong trinh phan ng) déu c6 lién quan dén sur
tang hodc giam khdi luong cua céc chét.

+ Dua vao sy tang hoac gidm khéi luong khi chuyén 1 mol chit X thanh 1 hoac nhiéu mol
chat Y (c6 thé qua céc giai doan trung gian) ta dé& dang tinh dugc sé mol ciia cdc chat va ngugc
lai, tr s6 mol hodc quan hé vé s6 mol cua 1 cdc chat ma ta s& biét dugc sy tang hay giam khbi
luong cia ciac chat X, Y.

+ Mau chét ciia phuong phdp 1a: * Xéc dinh ding méi lién hé ti 16 mdi giira cdc chat da biét
(chat X) véi chét can xdc dinh (chit Y) (c6 thé khong can thiét phai viét phuong trinh phan tng,
ma chi can 1ap so d6 chuyén héa giita 2 chat nay, nhung phai dwa vao DLBT nguyén té dé xéc
dinh ti 1&¢ mdi gitra ching).

* Xem xét khi chuyén tir chat X thanh Y (hodc nguoc lai)
thi khoi luong ting 1én hay giam di theo ti 1¢ phan tng va theo dé cho.
* Sau cling, dwa vao quy tic tam sudt, 1ap phuong trinh
todn hoc dé giai.
2. Cdc dang bai todn thwong gdp
Bai todn 1: Bai todn kim loai + axit (hoac hgp chét ¢6 nhém OH linh dong) — mudi + H,
2M + 2nHX — 2MX,, + nH, @
2M + nH,SO4 — My(SOy), + nH, 2)
2R(OH), + 2nNa — 2R(ONa), + nH, (3)

Tir (1), (2) ta thay: khdi lugng kim loai giam vi da tan vao dung dich dudi dang ion, nhung néu
¢d can dung dich sau phan tng thi khdi lugng chat rin thu dugc s& ting 1én so véi khoi lugng
kim loai ban dau, nguyén nhan 12 do c¢6 anion gdc axit thém vao.

Tir (3) ta thay: khi chuyén 1 mot Na vao trong mudi s& giai phéng 0,5 mol H, twong g vdi sur
tang khoi lwong 12 Amp = Mgo. Do d6, khi biét s6 mol H, va Amp => R.
Thi du: Cho m gam ancol don chirc X vao binh dung Na du, sau phan tng c¢6 0,1 mol H, va

khdi lwong binh ting 6,2gam. Xéc dinh CTPT cua X.

24

Y

Il

EBOOKI6+



25

Huodng dan gidi
Theo (3), véin=1:1mol Na — 1 mol R- ONa

= 0.5 mol Hy: Amp = Myo RO =31 =R = 15 (CH;) = X la CH;OH

0,1 mol Hy: Amp = 6,2gam

Bai todn 2: Bai todn nhiét luyén

Oxit (X) + CO (hoac Hy) — rin (Y) + CO, (hoac H,O)

Ta thy: dit khong xdc dinh dugc Y gom nhitng chat gi nhung ta luén c6 vi oxi bi tich ra khoi

oxit va thém vao CO (hoac H,) tao CO, hoac H,O =

Al

Amy =my - my=mg=> Ng= : =nco =nCO, (hodc = n, = nH,)

Bai todn 3: Bai to4n kim loai + dung dich mudi: nA + mB™ — nA™ + mB{
Ta thdy: Do ting (giam) khdi lwong cia kim loai chinh 1a do giam (ting) khdi lugng cia
mubi (Vi Mypion = cONSt) .
* Chit y: Coi nhu toan bg kim loai thoat ra 1a bam hét 1én thanh kim loai nhiing vao dung dich
muoi.
Bai todn 4: Bai toan chuyén héa mubi nay thanh mudi khic.

Khéi lugng mudi thu duoc c6 thé ting hodc giam, do sy thay thé anion gbc axit nay bang
anion gdc axit khéc, sy thay thé nay ludn tuin theo quy tic héa tri (néu héa tri ctia nguyén t6 kim
loai khong thay di).

*Tu 1 mol CaCO; — CaCly: Amp = 71 - 60 = 11

(clr 1 mol CO5* héa tri 2 phai dugc thay thé bang 2 mol Cl” héa tri 1)

*Tu 1 mol CaBr, — 2 mol AgBr: Amt = 2.108 - 40 = 176

(clr 1 mol Ca** héa tri 2 phai duoc thay thé bang 2 mol Ag* héa tr 1)

Bai todn 5: Bai to4n chuyén oxit thanh mudi:
M,0, — M,Cl,, (ctt 1 mol O dugc thay thé bang 2 mol CI")
M,0, — M,(SO,), (ctr 1 mol O dugc thay thé bang 1 mol SO,”)
* Chii y: Céc diéu nay chi diing khi kim loai khong thay ddi héa tri.
Bai todn 6: Bai todn phan ng este hda:

RCOOH + HO-R < RCOOR + H,0O
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- Megie < Mmudi : Am tAng = My é8i - Mesee
- Megee > Mypudi - AM gIAM = Megee — Mypéi
Bai todn 7: Bai todn phan tung trung hoa: - OHyyi(, phenol + kiém
- OH(uxit, phenoy + NaOH — - ONa + H,O
(ctr 1 mol axit (phenol) — mudi: Amp =23 1= 22)
3. Pdnh gid phwong phdp ting giam khéi lwong

- Phuong phdp ting giam khoi lugng cho phép giai nhanh dugc nhiéu bai todn khi biét quan
h¢ vé khi lugng va ti 1& mdi clia cdc chat trudc va sau phan ing.

- Pic biét, khi chua biét r6 phan tng xay ra 1a hoan toan hay khong hoan toan thi viéc sir
dung phuong phap nay cang gilip don gian héa bai toan hon.

- Céc bai toan giai bang phuong phdp ting giam khdi luong déu c6 thé giai dugc theo
phuong phdp bao toan khdi lugng, vi vy c6 thé néi phuong phép ting giam khbi luong va bao
toan khéi lugng 1a 2 anh em sinh d6i. Tuy nhién, ty timg bai tdp ma phuong phap nay hay
phuong phdp kia s€ 1a uu viét hon.

- Phuong phép tang giam khéi lugng thudng duge st dung trong cdc bai todn hdn hop nhiéu
chit.

4. Cdc buwdc gidi.

- Xéc dinh ding mot quan hé ty 16 mdi gitra chat cin tim va chéat da biét (nho van dung
DLBTNL).

- Lap so do chuyén ho4 ciia 2 chat nay.

- Xem xét sy tang hodc gidm cua AM va Am theo phuong trinh phan ng va theo dir kién bai
todn

- Lap phuong trinh todn hoc dé giai.

IL. THI DU MINH HQA

Vi du 1: Khi oxi hod hoan toan 2,2 gam mdt andehit don chuc thu dugc 3 gam axit twong Ung.
Cong thic andehit 1a
A. HCHO. B. C,H;CHO. C. C,H5sCHO. D. CH;CHO.

Gidi:

RCHO —?— RCOOH
X mol X mol

Am gpoe=16x=3-2,2 = x=0,05
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2’25 =44=R =15=CH,CHO = bdpanD

Mandehil = (R+29) =

Vi du 2 : Oxi hod m gam X gdm CH;CHO, C,H;CHO, C,HsCHO béng oxi ¢6 xic téc, san pham
thu dugc sau phan Ung gdm 3 axit ¢6 khdi lwong (m + 3,2) gam. Cho m gam X tic dung véi
luong du dung dich AgNO5/NH; thi thu dwoc x gam két tia. Gid tri cia x 12

A. 10,8 gam B. 21,6 gam C. 32,4 gam D. 43,2 gam
Giai
2RCHO +0, —*“ 5 2RCOOOH

= Khéi lugng ting 3,2 gam 1 khi lugng cia oxi da tham gia phan tmg

= n,=2n, =2x 1’22 =0,2(mol)

Vi cdc andehit 12 don chtrc (khong c6 HCHO) = nu=2n,=2.0,2 = 0,4 (mol)
=>my, =x=0,4.108 =43,2 gam = Dap an D
Vi du 3 : Cho 3,74 gam hdn hop 4 axit, don chirc tic dung vé6i dung dich Na,COj; thu dugc V lit khi
CO, (dktc) va dung dich mubi. C6 can dung dich thi thu dugc 5,06 gam mudi. Gid tri cua V lit 1a:
A. 0,224 B. 0,448. C. 1,344. D. 0,672
Giai:
RCOOH + NaCO, ——2RCOONa + CO, T +H,0
a mol amol 0,5amol
A mtang = (23 - 1)a=5,06 - 3,74 = a = 0,06 mol
= Vo, =0,06.0,5.22,4=0,672 lit = Ddp én D
Vi du 4: Cho 2,02 gam hdn hop hai ancol don chirc, dong dang ké tiép tac dung vira di véi Na

dugc 3,12 gam mubi khan. Céng thirc phan tir ciia hai ancol 1a :

A. CH;0H, C,HsOH. B. C,HsOH, C;H,0H.
C. C;H,0H, C,Hy,OH. D. C4HyOH, CsH,;;OH.
Gidi:

1?0H+Na—>EONa+%H2 T

a mol a mol
A mgn, =22a=3,12-2,02 = a=0,05 mol
2,02

M= Mg +17 = =404=15< My =234<29
‘ 0.05
= 2 rugu 1a: CH;OH va C,HsOH => ddp 4n A
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Vi du 5: Trung hoa 5,48 gam hdn hop X gdm axit axetic, phenol va axit benzoic can diing 600ml
dung dich NaOH 0,10M. C6 can dung dich sau phan tmg thu dugc hdn hop chit rin khan c6 khbi
luong la:

A. 8,64 gam. B. 6,84 gam. C. 4,90 gam. D. 6,80 gam.
Giai:
Nnaon = 0,06mol
Hon hop X + NaOH —— Mudi + H,, trong nguyén tir H trong nhém — OH hozc — COOH dugc
thay thé boi nguyén tir Na
D6 ting khéi lugng = 22. 0,06 = 1,32 gam
= Khéi lugng mudi = 5,48 + 1,32 = 6,80gam = Didp 4n D
Vi du 6 : D6t chdy hoan toan m gam hdn hop céc este no, don nhirc, mach hd. Dan toan bd san
phdm chdy vao binh dung dung dich Ba(OH), du thay khdi lugng binh ting 1,55 gam. Khbi
luong Kkét tha thu duoc la:

A. 2,5 gam. B. 4,925 gam. C. 6,94 gam. D. 3.52 gam.
Giai:
C.H, 0,+0,—“>nC0, +1H,0

a mol na na

CO, +Ba(OH), ——BaCO, | +H,0

na na
Ambinh= m,  my, - 44na+18na=1,55=na=0,025
= Mgy = 0,025.197 = 4,925 gam = Pédp 4én B
Vi du 7: Cho m gam hdn hop bot Zn va Fe vao luong du dung dich CuSO,. Sau khi két thiic phan
tmg loc bé phan dung dich thu dugc m gam bét rédn. Thanh phan % theo khdi luong ctia Zn trong
hén hop ban dau Ia:
A.90,28% B. 85,30% C. 82,20% D. 12,67%
Giai:
Zn + CuSO; — ZnSO, +Cu (1)
X —> X
= Amyizm = (65 - 64)x =X
Fe + CuSO, — FeSO, + Cu (2)
y B y

= Am g, = (64 - 56)y = 8y
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Vi khéi lugng hon hop rén trudc va sau phéan ing ddi = Amyizm = Amgp, = X = 8y

s gzn= — X 100% = 90,28% = Pip dn A

65x + 56y
Vi du 8: Cho 4,48 1it CO (dktc) tdc dung v&i FeO ¢ nhiét do cao mét thoi gian, sau phan Gng thu
dugc chat ran X c6 khéi lugng bé hon 1,6gam so v6i khéi lugng FeO ban dau. Khéi lugng Fe thu

dugc va % thé tich CO, trong hdn hop khi sau phan tng lan luot 1a:

A. 5,6gam; 40% B. 2,8gam; 25%
C. 5,6gam; 50% C. 11,2gam; 60%
Giai:
FeO + CO—"Fe +CO,
1,6

b
Mgjam = MO(oxit di phan g )= E =0,I(mol)

= N, = Ny, =0,1 (mol) = mpe =0,1.56 = 5,6gam (*) N
%" EBOOK16+

Theo bao toan nguyén t0: N wén hop khi sau phan tng = NCO pan diwy = 0,2 (mol) l '
f

O’; x100% = 50%(**)

— % thé tich khi CO, =

T (*) va (**)=Ddp an C
Vi du 9 : Tién hanh 2 thi nghiém :
- TN 1 : Cho m gam bot Fe du vao V, (lit) dung dich Cu(NO;), IM.
- TN2 : Cho m gam bt Fe du vao V, (lit) dung dich AgNO; 0,1M.
Sau khi cdc phim g xdy ra hoan toan, khdi lugng chat rén thu dugc ¢ 2 thi nghiém déu bang

nhau. Gia tri ciia V; so v6i V, la

A. V=V, B. V,=10V, C.V,=5V, D.V,=2V,
Giai:
Fe + Cu®* = Fe™ + Cu
V,; mol V, mol

Am tang = 64V — 56V = 8V, gam

Fe + 2Ag" — Fe™ + 2Ag

0,05V, mol 0,1V, mol
Amg;,, = 108.0,1V, - 56.0,05V, = 8V, gam

Theo dé Myin (TN1) = Midn(TN2) = 8V1= 8V2 ¢>V1 = Vz: Dép an A
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Vi du 10 : Nung 1 hén hop rin gdm a mol FeCO; va b mol FeS, trong binh kin chtra khong khi
du. Sau khi céc phan @ng xay ra hoan toan, dwa binh vé nhiét d6 ban dau thu duoc chit rén duy
nhét 1a Fe,O; va hdn hop khi. Biét 4p sudt khi trong binh trudc va sau phan tng bing nhau va sau
céc phan tmg luu huynh & muic oxi hod +4, thé tich cdc chét ran la khong dang ké. Mbi lién hé
gittaavabla

A.a=0,5b. B.a=b. C.a=4b.
D.a=2b.

Giai:

1 0
2FCC03+ 5 02 % FCZO3 +2C02

a

4
e s a_ 3a

Phan ing 1am tang 1 luong khi la (a - Z )= Tmol

I l‘" EBOOK16+
2FeS, + 702‘%&:203 +4S0, Al “

b b 2b
4
Phan trng lam giam mot luwong khi la: (% - ZbJ = % mol
3 3b
Viplmdczpsau = Ia:T: a=b=> DépénB

Vi du 11: Cho 5,90 gam amin don chic X tac dung vira du voi dung dich HCI sau khi phan ng
xay ra hoan toan thu duoc dung dich Y. Lam bay hoi dung dich Y dugc 9,55 gam mudi khan. S6
cong thirc cau tao tmg véi cong thirc phan tir ciia X 1a:

A.S. B. 4. C.2. D. 3.
Gidi:
RNH, + HCl — RNH;CI

X mol X mol X mol
Am tdng =36,5x =9,55-59 = x=0,1
5,9
= Mymin = Mz +16 =a=59 = Mr =43 = X: C;H;NH,

CH3 — CH2 — CH2 — NH2 ) (CH3)2CHNH2, CH3NHCH3CH2, (CH3)3N = Dflp an B

30



31

Vi du 12: Trong phéan tit amino axit X c¢6 1 nhém amino va 1 nhém cacboxyl. Cho 15,0 gam X
tac dung vira da voi dung dich NaOH. C6 can dung dich sau phan tng thu duoc 19,4 gam mubi

khan. Cong thuc cua X la

A. H,NC;HsCOOH. B. HLNCH,COOH.
C. HbLNC,H,COOH. D. H,NC,HsCOOH.
Giai:

H,N-R-COOH + NaOH — H,N-R-COONa + H,0
X mol X mol
Amgp, = 22x = 19,4 - 15,0 = x =0,2 mol
= M;=M +61 =75 = My =14 = X: H,NCH,COOH = bép én B
Vi du 13: D6t chay hoan toan 4,40 gam chét hitu co X don chirc thu duoc san phim chdy gom
4,48 1it CO, (dktc) va 3,60 gam H,0. Néu cho 4,40 gam X tac dyng voi dung dich NaOH vira du
dén khi phan tmg hoan toan dugc 4,80 gam mudi ctia axit hitu co Y va chat hiru co Z. Tén ciia X 12
A. etyl propionat. B. metyl propionat il
C. isopropyl axetat. D. etyl axetat. l "‘ ‘ EBOOK16+
Giai :

Ny, = Ny o =0,2mol = X la este no don

3n-1 0
CHoOs + (22720, — ynCO, + nH,0
2
0, mol 0,2 mol
n
0,2 0,2
my=(14n+32) = = =44 = n=4 = X: CH0; vanx=", = 0,05 mol

RCOOR’ + NaOH — RCOONa + R’OH
0,05 mol 0,05 mol
my < Mpysi = Amgne=(23-R’) 0,05=4,8-4,4=0,4 = R'=15
Cong thuc clu tao cua X la: CHsOHCOOCH; = dap an B
Vi du 14: Hon hop X gdbm HCOOH va CH;COOH (ti 1¢ mol 1:1). Lay 5,30 gam hdn hop X tic
dung véi 5,75 gam C,HsOH (xtc tic H,SO, déc) thu dugc m gam este (hi¢u suét cta céc phan
ung este hod déu bé‘ing 80%). Gia tri cia m la:
A. 10,12 gam. B. 6,48 gam.
C. 16,20 gam. D. 8,10 gam.
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Giai:
RCOOH+C,H,0H —=2%, RCOOC,H;+H,0
—

X mol X mol X mol
M, - 4ox+60x _ g
2X

nx=5,3:53=0,1 mol < Neyon= 0,125 mol = khéi lugng este tinh theo s6 mol cua axit

Amge=(29-1)x=m-53 = m=8,1 gam

N ) . 8,1.80% — 6.480am
Khoi Iugng este thuc té thu dugc 1a —1 00% »+08

= Ddpan B
Vi du 15: Dan tir tir hdn hop khi CO va H, qua dng st dung 55,4 gam hén hop bot CuO, MgO,
ZnO, Fe;0, dun néng. Sau khi phan tng xdy ra hoan toan thu duoc 10,08 lit (dktc) hdn hgp khi
va hoi chi chira CO, va H,0, trong dng st con lai mot lugng chét rén ¢6 khdi lugng 1a

A. 48,2 gam. B. 36,5 gam. C. 27,9 gam D. 40,2 gam
Giai:
Bén chat ctia céc phan img CO, H, + [0] — CO,, H,0

= Xno = Ny, +Ny o =Nco+ Ny = 0,45mol

= Mg, = Meyie — Mo = 55,4 —0,45.16 = 48,2 gam = Dédp an A
Vi du 16: Nung 47,40 gam kali pemanganat mot thdi gian thdy con lai 44,04 gam chét rén. %
khdi lwong kali pemanganat da bi nhiét phan 1a

A.50%. B. 70%. C. 80%. D. 65%.
Giai:
2KMnO, —“ 5 K,MnO,+ MnO, + 0, T

D¢ giam khoi lugng cia cht rin = m,, = 47,4 — 44,04 = 3,36gam
= N, =3,36:32=0,105 mol = my,,, tham gia=0,105.2 = 0,21 mol

0,21.158
= % My, phan tng = W.IOO%: 70% = Dédp én B

Vi du 17 : Nhiét phan a gam Zn(NO3), sau 1 thoi gian dimg lai 1am ngudi va dem cén thay khoi
luong giam di 2,700 gam (hiéu sudt phan tmg 12 60%). Gid tri a la
A. 4,725 gam. B. 2,835 gam. C. 7,785 gam. D. 7.875 gam.
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Giai:
0 1
Zn(NO), —~ 57nO + 2NO, + EOZT

xmol 2xmol  0,5xmol

M i g = My, + M = 92X + 16x =2,7 = x = 0,025mol

_189x
a

Vi du 18 : Cho 3,06 gam hdn hgp K,CO; va MgCO; tic dung véi dung dich HCI thu dugc V lit
khi (dktc) va dung dich X. C6 can dung dich X dugc 3,39 gam mudi khan. Gid tri V (lit) la:

A. 0,224 B. 0,448 C. 0,336 D. 0,672.
Giai:

Ay = 1114, =3,39-3,06 = ng,, =003 mol = Ve, =0,672lit

H

.100% = 60% = a =7,875gam = Pap an C

= bédp an D
Vi du 19 : Hoa tan hoan toan 2,81 gam hdn hop gom Fe,05, MgO, ZnO trong 500ml dung dich
H,SO, 0,1M vira dii. Sau phan mg hdn hop mudi sunfat khan thu dugc khi ¢6 can dung dich c6
khdi luong 1a

A. 7,71 gam. B. 6,91 gam. C. 7,61 gam. D. 6,81 gam.
Giai:
Oz_(trong oxity & SOi'
= Khéi lugng tang: 0,05 (96 -16) = 4,0 gam
= Mysi = Moyie + A Mysi= 2,81 +4 = 6,81 gam
= bépéanD

III. BAI TAP TU LUYEN

Cau 1: Dan 130 cm® hdn hop X gdm 2 hidrocacbon mach hd qua dung dich Br, du khi thoét ra
khoi binh c6 thé tich 1a 100cm’, biét dye = 5,5 va phan g xay ra hoan toan. Hai hidrocacbon
can tim [a

A. metan, propen. B. metan, axetilen.

C. etan, propen. D. metan, xiclopropan.
Cau 2 : Pun néng 1,77 gam X véi 1 lugng vira dii 1,68 gam KOH dugc 2,49 gam mudi ctia axit
hitu co Y va 1 ancol Z véi s6 mol Z gép 2 1an s6 mol Y (biét phan tmg xay ra hoan toan). X la

A. CH,(COOCH;), B. (COOCH3),

C. HCOOC,H; D. C,H4(COOCHs),
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Cau 3: Trung hoa 5,48 gam hdn hop axit axetic, phenol va axit benzoic can ding 600ml dung
dich NaOH 0,1M. C6 can dung dich sau phan ung dugc hdn hop chét rin khan c¢6 khoi lugng 1a

A. 8,64 gam. B. 6,84 gam. C. 4,90 gam. D. 6,80 gam.
Cau 4: Cho 5,76 gam axit hitu co X don chiic mach hé tic dung hét voi CaCOs; duoc 7,28 gam
mudi cia axit hiru co. Cong thirc cau tao thu gon cua X la:

A. CH,=CH-COOH B. CH;COOH

C. CH=C-COOH D. CH;-CH,-COOH
Cau 5: Hoa tan hoan toan 2,1 gam mudi cacbonat ctia kim loai hod tri II trong dung dich H,SO,
lodng duoc 3 gam chét rén khan. Cong thirc mudi cacbonat ctia kim loai hod tri II 1a:

A. CaCO; B. Na,CO; C. FeCO; D. MgCO;
Cau 6: Cho ancol X tic dung voi Na du thdy s6 mol khi bay ra bang s6 mol X phan tng. Mt

khic, X tic dung véi lwong du CuO nung néng dén phan mg hoan toan thiy lugng ran giam 1,2

gam va dugc 2,7 gam chat hitu co da chirc Y. Cong thirc cau tao thu gon ciia Y 1a:
A. OHC-CH,-CH,-CHO B. OHC-CH,-CHO
C. CH;-CO-CO-CH; D. OHC-CO-CH;

Cau 7: Cho 26,80 gam hdn hgp KHCO; va NaHCO; tic dung hét voi dung dich HCI du dugc
6,72 1it khi (dktc). Sau phan tng c6 can dugc a gam mudi khan. Gid tri ciia a gam la:

A.34,45. B. 20,15. C. 19,15. D. 19,45.
Cau 8: Dan V lit (dktc) hdn hgp gdm CO va H, qua 6ng st nung néng chira hdn hop FeO, Al,O,
(céc phan tmg xay ra hoan toan) dugc hdn hop khi va hoi ning hon hdn hop khi ban ddu 2 gam.
Gid tricua V it 1a

A. 2,80. B. 5,60. C.0,28. D. 0,56
Cau 9: Nung hdn hop rin gdm FeCO; va FeS, (ti 1 mol 1 : 1) trong 1 binh kin chira khong khi
du v6i dp suat 1a p; atm. Sau khi cdc phan tng xdy ra hoan toan dua binh vé nhiét d6 ban dau thu
dugc chat rin duy nhat 1a Fe,O; va 4p suat khi trong binh ltic nay 12 p, atm (thé tich céc chét ran
khong déng ké va sau cic phan tmg luu huynh & mic oxi hod + 4). Méi lién h¢ giita p; va p, 1a:

A.p=p: B.pi=2p, C.2p=p, D. pi=3p,
Cau 10: Dan khi CO di qua dng sir nung néng chira 0,02 mol hdn hgp X gom FeO va Fe,0; dé
phan ‘g xay ra hoan toan thu duoc 1,96 gam chét rin Y, khi di ra khoi dng st hap thy hoan toan
vao dung dich Ca(OH), du thi thay khi lugng binh ting 2,20 gam. Hon hop X c6:

A. 50%FeO va 50% Fe,0; B. 13,04%FeO va 86,96% Fe,0;

C. 20%FeO va 80% Fe,0; D. 82%FeO va 18%Fe,0;

34

l‘" EBOOK16+
] |



35

Cau 11: Hoa tan hét 1,625 gam kim loai M vao dung dich Ca(OH), thdy khdi lugng dung dich
sau phan tng tang 1,575 gam. M la

A. AL B. Be. C.Zn. D. Cr.
Cau 12: Dan V lit khi CO, (dktc) hép thu hoan toan vao 750ml dung dich Ba(OH), 0,1M, sau
phan tmg khéi lvong dung dich giam 5,45 gam va duoc hdn hop 2 mudi. Gid tri V lit 1a

A. L,68. B.2,24. C. 1,12. D. 3,36.
Cau 13: Cho 1,825 gam amin X tdc dung vira di voi dung dich HCI, sau khi phan Gng xay ra
hoan toan thu dugc dung dich Y. Lam bay hoi dung dich Y duoc 2,7375 gam mudi RNH;CL. X ¢6
tong s6 dong phéan céu tao amin bac 1 la:

A. 4. B. 6. C.7. D. 8.
Cau 14: Cho a gam hdn hgp gom metanol va propan-2-ol qua binh dyng CuO du, nung néng.
Sau khi phan tng xay ra hoan toan dwa hon hop khi va hoi c6 khéi lugng 1a (a + 0,56) gam. Khi
lwgng CuO tham gia phan tng la

A. 0,56 gam. B. 2,80 gam C. 0,28 gam. D. 5,60 gam.
Cau 15: Cho a gam hdn hop cic ankanol qua binh dung CuO du, nung néng. Sau khi phan ting
xay ra hoan toan dugc hdn hop khi va hoi c¢6 khéi lugng 12 (a + 1,20) gam va c6 ti khbi hoi dbi
véi Hp 1a 15. Gid tri ctia a gam la

A. 1,05 gam. B. 3,30 gam. C. 1,35 gam. D. 2,70 gam.
Cau 16: Cho amino axit X tic dung vira dit véi Na thdy sb mol khi tao ra bang sé mol X da phan
mg. Lay a gam X tic dung v6i dung dich HCI du dwoc (a + 0,9125) gam Y. Pun toan bd luong
Y thu dugc véi 200ml dung dich NaOH thu dwoc dung dich Z. Biét X 1am quy tim hoa do. Nong
d6 mol cua dung dich NaOH d4 phan tGng 1a

A. 0,2500M. B. 0,1250M. C. 0,3750M. D. 0,4750M.
Cau 17: Cho amino axit X tic dung vira di1 véi Na thdy sb mol khi tao ra bang s6 mol X da phan
ung. Léy a gam X tac dung véi dung dich HCI du duogce (a + 0,9125) gam Y. Pem toan bd lugng
Y tac dung vira du voi dung dich NaOH dun néng dugc dung dich Z. C6 can Z dugc 5,8875 gam
mudi khan. Biét X 1am quy tim ho d6. Gid tri a gam 1a

A. 3,325. B. 6,325. C. 3,875. D. 5,875.
Cau 18: Cho amino axit X tic dung vira di1 véi Na thdy sb mol khi tao ra bang s6 mol X da phan
ung. Léy a gam X tac dung véi dung dich HCI du duogce (a + 0,9125) gam Y. Pem toan bd lugng
Y tac dung vira du voi dung dich NaOH dun néng dugc dung dich Z. C6 can Z dugc 5,8875 gam
mudi khan. Biét X 1am quy tim ho4 d6. Cong thirc cau tao ciia X 1a

A.HOOC-CH(NH,)-COOH

B. HOOC-CH,CH(NH,)CH,-COOH
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C. HOOC-CH,CH,CH,NH,

D. HOOC-CH,CH(NH,)-COOH
Cau 19: Cho amino axit x tdc dung vira di v6i Na thdy sé mol khi tao ra bang s6 mol X da phan
mg. Lay a gam X tdc dung véi dung dich HCI du duoc (a + 0,9125) gam Y. Pem toan bd lwong
Y tdc dung vira di véi dung dich NaOH dun néng dugc dung dich Z. C6 can Z dugc 1 lugng
mudi khan. Biét X 1am quy tim hod d6. Khdi lugng mubi khan thu dugc so voi khéi lugng ciia Y
s€

A. tang 1,65 gam. B. gidm 1,65 gam.

C. tang 1,10 gam. D. gidm 1,10 gam.
Cau 20: D6t chay hoan toan 3,72 gam hop chét hitu co X (biét dx,Hz < 70), din toan bd san pham

chdy thu dwoc qua binh dung dung dich Ba(OH), du thiy tao ra 41,37 gam két tiia ddng thoi khdi
luong dung dich giam 29,97 gam. Biét s6 mol NaOH cin ding dé phan tng hét véi X bang s6
mol khi hidro sinh ra khi cho X tic dung v6i Na du. Cong thirc cu tao thu gon ctia X 1a:

A. CH;-C¢H4(OH), B. C¢H,COOH.

C. CsHg(COOH), D. HO-C¢H4-CH,OH.
Cau 21: Thé tich oxi da phan (g 1a bao nhiéu néu chuyén 1 thé tich oxi thanh ozon thay thé tich
giam di 7,0 cm’ (thé tich cdc khi do ¢ cing diéu kién)

A.21,0 dm’ B.7,0 cm’ C.21,0cm’ D.4,7 cm’
Cau 22: Trong 1 binh kin dung tich khong d6i chtra 0,2 mol CO va 1 lugng hdn hop X gom
Fe;0, va FeCOs (ti 1€ mol 1 : ). Nung binh ¢ nhiét d cao dé cac phan trng x4y ra hoan toan va
dua binh vé nhiét ¢ ban dau (thé tich cac chat ran khong dang ké) thay 4p suit trong binh ting 2
1an so véi ban dau. Téng s6 mol cua Fe;0,4 va FeCOs; la:

A04 B.0,3. C.0,2. D.o,1.
Cau 23: Pot chdy hoan toan 16,8 gam mudi sunfua ctia kim loai hod tri II khéng ddi thu dugc
chat rdn X va khi B. Hoa tan hét X bang 1 lwong vira di dung dich H,SO, 35% duogc dung dich
mudi c6 ndng d6 44,44%. Lay dung dich mudi nay 1am lanh xudng nhiét do thp thay tich ra 25
gam tinh thé ngdm nudc Y va dung dich bdo hoa c6 ndng d6 31,58%. Y c¢6 cong thirc 1a

A. CuS0,.3H,0. B. MgS0,.2H,0.

C. CuS04.5H,0. D. CuS0O,.2H,0.

Cau 24: Thuy phén hoan toan 1,76 gam X don chirc bang 1 lugng vira dit dung dich NaOH dun
néng dugc 1,64 gam mudi Y va m gam ancol Z. Ly m gam Z téc dung véi lugng du CuO nung
néng dén phan tmg hoan toan thiy luong chat rin giam 0,32 gam. Tén goi ciia X la

A. etyl fomat. B. etyl propionat.

C. etyl axetat. D. metyl axetat.
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Cau 25: Cho hdn hop X gom 2 axit ddng dang ké tiép nhau tic dung voi Na du thay sé mol H,
: 1
bay ra bang 5 mol X. Pun 20,75 gam X véi 1 lugng du C,HsOH (xic tic H,SO, dac) dugc

18,75 gam hdn hop este (hiéu suat ciia cic phan tng este hod déu bang 60%). % theo khdi lwong
céc chét c¢6 trong hdn hop X 1a:

A. 27,71% HCOOH va 72,29% CH;COOH.

B. 27,71 % CH;COOH va 72,29% C,HsCOOH.

C. 40% C,HsCOOH va 60% C;H;COOH.

D. 50% HCOOH va 50% CH;COOH.
Cau 26: Hoa tan 5,4 gam Al vao 0.5 lit dung dich X gdm AgNO; va Cu(NO;), duoc 42 gam rén
Y khong téc dung v6i dung dich H,SO, lodng va dung dich Z. Lay toan bo dung dich Z cho tic
dung v6i dung dich NaOH du thi dwoc 14,7 gam két taa (cho phan tng xdy ra hoan toan). Nong
dd6 méi cua AgNO; va Cu(NOsj), trong dung dich X lan luot la:

A. 0,6M va 0,3M. B. 0,6M va 0,6M.

C. 0,3M va 0,6M. D. 0,3M va 0,3M.
Cau 27: Nhing m gam kim loai M hod tri IT vao dung dich CuSO, sau 1 thoi gian 1ay thanh kim
loai thdy khdi lugng giam 0,075%. Mt khac, khi nhiing m gam thanh kim loai trén vao dung dich
Pb(NO3), sau 1 thoi gian lay thanh kim loai thay khdi lwong thanh kim loai ting 10,65% (biét s6
mol ciia CuSO;, va Pb(NOs3), tham gia & 2 trudong hop 1a nhu nhau). M 1a

A. Mg. B. Zn. C. Mn. D. Ag.
Céau 28: Nhiing 1 thanh Al va 1 thanh Fe vao dung dich Cu(NOs), sau 1 thoi gian Iy 2 thanh kim
loai ra théy dung dich con lai chtta AI(NOs); va Fe(NO3), véi ti 1€ mol 3 : 2 va khéi luong dung
dich giam 2,23 gam (céc phan tng xdy ra hoan toan). Khdi lugng Cu bam vao thanh Al va Fe
la:

A. 4,16 gam. B. 2,88 gam. C. 1,28 gam. D. 2,56 gam.
Cau 29 : Cho 32,50 gam Zn vao 1 dung dich chua 5,64 gam Cu(NO;), va 3,40 gam AgNO; (cic
phan tng xay ra hoan toan va tit ca kim loai thodt ra déu bam vao thanh kim loai). Khéi luong
sau cung cua thanh kim loai la

A. 1,48 gam. B. 33,98 gam. C. 32,47 gam. D. 34,01 gam.
Cau 30: Dién phan 100ml dung dich M(NO;),. Véi dién cyc tro cho dén khi bé mat catot xudt

hién bot khi thi ngung dién phan. Phai ding 25ml dung dich KOH 2M d¢é trung hoa dung dich sau
khi dién phan. Mit khdc, néu ngdm 20 gam Mg vao 100ml dung dich M(NO3),. Sau mét thoi gian
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lay thanh Mg ra, siy kho va can lai thdy khdi luong ting thém 24% so véi lugng ban dau. Biét
céc phan rng x4y ra hoan toan. Cong thirc hoa hoc cia M(NO;), la

A. Cu(NOs), B. Ni(NO3), C. Pb(NO3), D. AgNO;
Cau 31: Nung 46,7 gam hdn hop Na,CO; va NaNO; dén khéi lugng khong ddi thu duoc 41,9
gam chat ran. Khéi luong Na,COs trong hdn hop dau 12

A. 21,2 gam. B. 25,5 gam. C. 21,5 gam. D. 19,2 gam.
Cau 32: Nung 104,1 gam hdn hop K,CO; va NaHCO; cho dén khi khéi lwong khong doi thu
dugc 88,6 gam chit rin % khdi lwgng cta céc chat trong hdn hop dau 1a

A. 20% va 80%. B. 45,5% va 54,5%.

C. 40,35% va 59,65%. D. 35% va 65%.
Cau 33: Din khi CO qua 6ng st chita 7,6 gam hdn hop gdm FeO va CuO nung néng, sau 1 thoi
gian dugc hdn hop khi X va 6,8 gam rin Y. Cho hdn hop khi X hap thy hoan toan vao dung dich
Ca(OH), du thay c6 két tua. Khdi lugng két tiia

A.5 gam. B. 10 gam. C. 15 gam. D. 20 gam.
Cau 34: D6t chay hoan toan m gam hai kim loai Mg, Fe trong khong khi, thu duoc (m + 0,8) gam
hai oxit. D& hoan tan hét lugng oxit trén thi khdi lwong dung dich H,SO, 20% tdi thiéu phai ding
la

A. 32,6 gam. B. 32 gam. C. 28,5 gam. D. 24,5 gam.
Cau 35: Lay 2,98 gam hdn hop X gdm Zn va Fe cho vao 200ml dung dich HCI 1M, sau khi phan
ung hoan toan ta cd can (trong diéu kién khong c6 oxi) thi dugc 6,53 gam chét rin. Thé tich khi
H, bay ra (dktc) la

A. 0,56 lit. B. 1,12 lit. C. 2,24 1it. D. 4,48 lit.
Cau 36: Dem nung néng m gam Cu(NOs), mot thoi gian rdi ding lai, 1am ngudi va dem cén thdy
khéi lugng giam 0,54 gam so v6i ban dau. Khdi lwong mudi Cu(NOs), da bi nhiét phan 1a

A. 1,88 gam. B. 0,47 gam. C. 9,40 gam. D. 0,94 gam.
Cau 37: Dé trung hoa 7,4 gam hdn hop 2 axit hitu co don chirc can 200ml dung dich NaOH
0,5M. Khéi lugng mudi thu dwgc khi ¢6 can dung dich 1a

A. 9,6 gam. B. 6,9 gam. C. 11,4 gam. D. 5,2 gam.
Cau 38: Cho 5,615 gam hdn hgp gém ZnO, Fe,0;, MgO téc dung vira dii voi 100ml dung dich
H,SO, 1M thi khéi lugng mudi sunfat thu duoc 1a

A. 13,815 gam. B. 13,615 gam. C. 15,215 gam. D. 12,615 gam.
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Cau 39: DBt chdy hoan toan 33,4 gam hdn hop X gdm Al, Fe, Cu ngoai khong khi thu dwoc 41,4
gam hdn hop Y gdm ba oxit. Thé tich téi thiéu dung dich H,SO, 20% (D =1,14 g/ml) can ding dé
hoa tan hét hon hop Y la:

A.215ml. B. 8,6ml. C. 245ml. D. 430ml.
Cau 40: X 1a mot o-aminoaxit chi chira 1 nhém -NH, va 1 nhém -COOH. Cho 0,445 gam X
phan tmg vira dii véi NaOH tao ra 0,555 gam mudi. Cong thirc cau tao clia X c6 thé 1a

A. H,N-CH,-COOH. B. CH;-CH(NH,)-COOH.

C. H,N-CH,-CH,-COOH. D. H,N-CH=CH-COOH.

Cau 41: Cho hdn hop X gom NaCl va NaBr téc dung véi dung dich AgNO; du thi lugng két tia
thu dugc sau phan ting bang khi lugng AgNO; da tham gia phan tng. Thanh phan % khdi luong
NaCl trong X 1a

A. 27,88%. B. 13,44%. C. 15,20%. D. 24,50%.
Cau 42: Cho 1,52 gam hdn hop hai ancol don chtrc 1a ddng diang ké tiép nhau tic dug voi Na vira
du, sau phan tng thu duoc 2,18 gam chat rdn. Cong thirc phan tir ciia hai ancol va thé tich khi thu
duogc sau phan ung & dktc 1an luot 1a:

A. CH;0H; C,Hs0H va 0,336 lit. B. C,HsOH; C5H,0H va 0,336 lit

C. C3H5sOH; C,H;0H va 0,168 lit. D. C,HsOH; C;H,OH va 0,672 lit.

Cau 43: Hon hop X c6 khéi luong 25,1 gam gdm ba chét 1a axit axetic, axit acrylic va phenol.
Luong hdn hop X trén dugc trung hoa vira dii bang 100ml dung dich NaOH 3,5M. Tinh khéi
luong ba mudi thu dugc sau phan tmg trung hoa 1a

A. 32,80 gam. B. 33,15 gam. C. 34,47 gam. D. 31,52 gam.
Cau 44: Ngam mét dinh sét sach trong 200ml dung dich CuSO, dén khi dung dich hét mau xanh,
lay dinh sit ra khoi dung dich, rira sach, sdy kho, cin thdy dinh sat tang 0,8 gam. Nong do méi
cua dung dich CuSOy la

A. 0,5M. B. 5M. C. 0,05M. D. 0,1M
Céau 45: Nung 100 gam hdn hop gdm Na,CO; va NaHCO; cho dén khi khéi lugng hdn hop khong
d6i dugc 69 gam chat rin. Xéc dinh phan tram khdi lwong ciia mdi chat trong hdn hop lan luot 1a:

A. 16% va 84%. B. 84% va 16%.

C.26% va 74%. D. 74% va 26%.

Cau 46: Lay 2,98 gam hdn hop X gdm Zn va Fe cho vao 200ml dung dich HCI 1M, sau khi phan
ung hoan toan ta cd can (trong diéu kién khong c6 oxi) thi dugc 6,53 gam chét rin. Thé tich khi
H, bay ra (dktc) la

A. 0,56 lit. B. 1,12 lit. C. 2,24 1it. D. 4,48 lit.
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Cau 47: Cho mot anken X tic dung hét véi H,O (HY, t°) dwoc chit hiru co Y, dong thoi khbi

luong binh dyng nudc ban dau ting 4,2 gam. Ciing cho mot lugng X nhu trén tic dung véi HBr

vira du, thu duoc chit Z, thiy khéi lugng Y, Z thu duoc khac nhau 9,45 gam (gia si cdc phan tng

xdy ra hoan toan). Cong thirc phan tir cia X la:

A. C2H4 B. C3H6 C. C4H3
DAP AN
1A 2B 3D 4A 5D 6B 7C 8A
11C 12B  13A 14B 15B 16C 17A 18D
21C  22A  23C 24C 25A 26B 27B  28A
31A 32C 33A 34D 35B 36D 37A 38B
41A  42B  43A 44A  45A 46B  47A
PHUONG PHAP 4
e@/&&&'ﬁ/’ﬂy Sfildfs Pao loan dicn lich
I. CO SO CUA PHUONG PHAP

1. Co sé: Nguyén tir, phan tir, dung dich ludn ludn trung hoa vé dién

- Trong nguyén tir: sd proton = sd electron

- Trong dung dich:

z $6 mol x dién tich ion duong = | z $6 mol x dién tich ion ﬁm|

2. Ap dung va mét sb cha y

9A

19A
29B
39A

D. CsHyo

10B
20D
30D
40B

a, Khoi lwong dung dich mudi (trong dung dich) = z khéi lugng céc ion tao mudi

b, Qud trinh dp dung dinh lugt bdo toan dién tich thuwong két hop:

- Céc phuong phdp bao toan khéc: Béo toan khdi luong, bao toan nguyén td

- Viét phuong trinh héa hoc & dang ion thu gon
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II. CAC DANG BAI TOAN THUONG GAP
Dang 1: Ap dung don thuén dinh lut bio toan dién tich
Vi du 1 : M6t dung dich c6 chira 4 ion vi thanh ph?m : 0,01 mol Na*, 0,02 mol Mg2+, 0,015 mol
SOi_ ,xmolCl™ . Gid tri cha x 1a
A.0,015. B. 0,035. C. 0,02. D. 0,01.
Giai:
Ap dung dinh luat bao toan dién tich ta c6:
0,01.1 +0,02.2=0.0152 +x.1=x=0,02 = Pap an C
Dang 2: Két hep véi dinh luit bio toan khéi lugng
Vi du 2 : Dung dich A chira hai cation 1a Fe**: 0,1 mol va AI’*: 0,2 mol va hai anion 1a CI” : x
mol va SOi_ : y mol. Pem ¢6 can dung dich A thu dugc 46,9 gam hdn hop mudi khan. Gi tri cua
X va y lan lugt la:
A.0,6 va0,1 B.0,3va0,2 C.0,5va0,15 D.0,2va0,3 Y
Giai: l " | EBOOK16+
Ap dung dinh ludt bao toan dién tich ta cé:
0,01.2+023=x.14y2 = x+2y=0,8 (%)
Khi ¢6 can dung dich khéi lugng mudi = X khéi lugng cé4c ion tao mudi
0,1.56 + 0,2.27 + x.35,5 + y.96 = 46,9 = 35,5x 4+ 96y = 35,9 (**)
Tu (*) va (**)= x=0,2; y=0,3 = Dép an D.
Vi du 3 : Chia hdn hop X gém hai kim loai c¢6 ho4 tri khéng ddi thanh 2 phan bang nhau.
Phan 1: Hoa tan hoan toan béng dung dich HCI du thu dugc 1,792 lit H, (dktc).
Phan 2 : Nung trong khong khi du thu dugc 2,84 gam hén hop ran chi gdm céc oxit. Khoi lugng
hén hop X 1a
A. 1,56 gam. B. 1,8 gam. C. 24 gam. D. 3,12 gam.
Giai:
Nhan xét: Téng s6 mol x dién tich ion dwong (ctia hai kim loai) trong hai phéan 1a bang nhau =
Téng s6 mol x dién tich ion 4m trong hai phan ciing bang nhau

R=Yel

= No(trong oxit) = 0,04(1’1’101)

= Trong mdt ph?m: Miim 10gi= Moxit — Moxi = 2,84 — 0,08.16 = 1,56 gam
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= khdi lugng hdn hop X = 2.1,56 = 3,12gam = Diép 4n D
Dang 3: Két hop véi bao toan nguyén to
Vi du 4 : Cho hdn hop X gém x mol FeS; va 0,045 mol Cu,S tic dung vira du véi HNO; loang,
dun néng thu dwoc dung dich chi chita mudi sunfat ciia cic kim loai va giai phéng khi NO duy
chét. Gid tri cua x la:

A. 0,045 B. 0,09. C.0,135. D. 0,18.
Giai:
- Ap dung bao toan nguyén t6
Fe’": x mol; Cu**: 0,09 mol; SOi_ : (x 4+ 0,045) mol
- Ap dung dinh luat bao toan dién tich (trong dung dich chi chira cac mudi sunfat) ta c6:

3x +2.0,09 =2(x + 0,045) = x=0,09=bap an B

Vi du 5 : Dung dich X ¢6 chita 5 ion: Mg**, Ba**, Ca®*, 0,1 mol CI” va 0,2 mol NO; . Thém dan
V lit dung dich K,CO5 1M vao X dén khi dugc luong két tia 16n nhat thi gid tri V t6i thiéu can
dung 12 a " EBOOKI16+

A. 150ml B. 300ml C. 200ml D.250ml
Giai:
C6 thé quy doi cdc ion Mg**, Ba®*, Ca®* thanh M** (xem thém phwong phdp quy doi)

M* +CO; — MCO, |

Khi phan tmg két thiic, phan dung dich chira K*,CI~ va NO;
Ap dung dinh luat bao toan dién tich ta c6:

N =g + 0 =015 (1) = 150ml = Ddp én A

Dang 4: Két hop véi viéc viét phwong trinh & dang ion thu gon
Vi du 6 : Cho tan hoan toan 15,6 gam hdn hop gdm Al va ALO; trong 500ml dung dich NaOH
IM thu dugc 6,72 lit H, (dktc) va dung dich X. Thé tich HCI 2M t6i thiéu can cho vao X dé thu
duogc lugng Kkét tha 16n nhit 12

A. 0,175 lit. B. 0,25 lit. C. 0,125 1it. D. 0,52 lit.
Giai:
Dung dich X chira céc ion Na™; AlO; ; OH™ du (c6 thé).

Ap dung dinh luat bao toan dién tich: n mo; F oy = Mg = 0,5

Khi cho HCI vao dung dich X:
H"+ OH  —» H,0 (1)

42



43

H' + AlO; + H,0— Al(OH);d )
3H"+ AI(OH); — AI’*+ 3H,0 3)
Dé két tiia 1a 16n nhat = khong xéy ra (3) vang, = n, _+noy-= 0.5

Oj =0,25 (lit) = DPapén B

= Vuya =

Dang 5: Bai toan tong hop
Vi du 7: Hoan toan 10 gam hén hop X gdm Mg va Fe bang dung dich HCI 2M. Két thiic thi
nghiém thu dugc dung dich Y va 5,6 1it H, (dktc). Pé két tia hoan toan cdc cation ¢ trong Y can

vira dit 300ml dung dich NaOH 2M. Thé tich dung dich HCI da ding 12

A. 0.2 lit. B. 0,24 lit. C. 0,3 lit. D. 0.4 lit
Giai:
n . =n, = yon=006(mol)

Khi cho NaOH vao dung dich Y (chira cdc ion: Mg**; Fe**; H" du; Cl™) cdc ion duong s& tic dung 4
gdi ( g ) g Ing ” EBOOKIG+
e

voi OH™ dé tao thanh két tia. Nhu vay dung dich thu dwoc sau phan tmg chi chtra Na* va C1-

0,6 , o,
= n,=n_.=06= n, . =06= Vy= 720,3ht: bdp an C

Vi du 8 : D¢ hoa tan hoan toan 20 gam hén hgp X gom Fe, FeO, Fe;0,, Fe,0; can vira da 700ml
dung dich HCI 1M thu dugc dung dich X va 3,36 lit H, (dktc). Cho NaOH du vao dung dich X
1i 14y toan bd két tia thu duge dem nung trong khong khi dén khéi lugng khong ddi thi lwong
chét ran thu duoc 1a

A. 8 gam B. 16 gam C. 24 gam D. 32 gam

Giai:
Vi céch giai thong thuong, ta viét 7 phuong trinh hod hoc, sau d6 dit an s, thiét 1ap hé phuong
trinh va giai
Néu ap dung dinh luét bao toan dién tich ta co:
Fe + 2HCl — FeCl,+ H,

S6 mol HCI hoa tan 12 Fe 1a: Nyl = 2N n, = 0,3(mol)

S6 mol HCI hoa tan céc oxit = 0,7-0,3=0,4 mol
Theo dinh luat bao toan dién tich ta c6:

1 m

m_. 20-0,2.16
107 (oxity = S fer = 0,2(mol) = N onex) = =

oxit oxi

56 56

=0,3(mol)
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C6 thé coi: 2Fe (trong X) — Fe 04

= N o, =0,15mol = my, , = 24gam = PdpdnC

3 3

BAI TAP TU LUYEN
Cau 1: Dung dich X ¢6 chitra a mol Na* ; b mol Mg** ; ¢ mol Cl” va d mol SO . Biéu thuc lién
hé gittaa, b, c,d la
A.a+2b=c+2d B.a+2b=c+d.
C.a+b=c+d D.2a+b=2c+d

Cau 2: C6 hai dung dich, mdi dung dich déu chira hai cation va hai anion khong tring nhau trong
cic ion sau : K*: 0,15 mol, Mg®*: 0,1 mol, NH," : 0,25 mol, H* : 0,2 mol. CI™: 0,1 mol, SOi_:
0,075 mol, NO; :0,25 mol va CO?Z,_ : 0,15 mol. Mdt trong hai dung dich trén chtra:

A.K*, Mg*, SO va CI” B. K*,NH,", CO; va CI°

C.NH,", H', NO, va SO;” D. Mg*, H*, SO; va CI
Cau 3 : Dung dich Y chira Ca** 0,1 mol, Mg** 0,3 mol, C1~ 0,4 mol, HCO; y mol. Khi ¢b can
dung dich Y thi luong mudi khan thu duoc la

A. 37,4 gam B. 49,8 gam. C. 25,4 gam. D. 30,5 gam.
Cau 4 : Mot dung dich chira 0,02 mol Cu*, 0,03 mol K*, x mol Cl”vay mol SO; . Téng khdi
luong céc mudi tan c6 trong dung dich 1a 5,435 gam. Gi4 trj ctia x va y lan luot 1a :

A. 0,03 va 0,02. B. 0,05 va 0,01 C.0,01 va0,03 D. 0,02 va 0,05
Cau 5 : Hoa tan hoan toan hdn hgp gém 0,12 mol FeS, va x mol Cu,S vao dung dich HNO; vira
du, thu dugc dung dich X chi chira 2 mudi sunfat ctia cdc kim loai va giai phéng khi NO duy
nhat. Gid tri X 1a

A. 0,03 B. 0,045 C. 0,06. D. 0,09.

Cau 6 : Cho m gam hdn hop Cu, Zn, Mg tic dung hoan toan véi dung dich HNO; lodng, du. C6
can can than dung dich thu dugc sau phan ung thu dugc (m + 62) gam mudi khan. Nung hdn hop
mudi khan trén dén khéi luong khong doi thu dugc chit rin c6 khdi luong 1a

A. (m + 4) gam. B. (m + 8) gam. C. (m + 16) gam. D. (m + 32) gam.
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Cau 7 : Cho 24,4 gam hon hop Na,CO;, K,CO; tac dung vira du véi dung dich BaCl, sau phan
ung thu dugc 39,4 gam Kkét tua. Loc tach Kkét tua, co can dung dich thi thu dugc bao nhiéu gam
mudi clorua khan

A. 2,66 gam B. 22,6 gam C. 26,6 gam D. 6,26 gam
Cau 8 : Tron dung dich chira Ba®>*; OH™ 0,06 mol va Na* 0,02 mol v&i dung dich chira HCO;

0,04 mol; CO> 0,03 mol va Na*. Khéi lugng két tua thu dugc sau khi trén 1a
A. 3,94 gam. B. 5,91 gam. C. 7,88 gam. D. 1,71 gam
Cau 9 : Hoa tan hoan toan 5,94 gam hdn hop hai mudi clorua cta 2 kim loai nhém IIA vao nude

dugc 100ml dung dich X. Pé 1am két tua hét ion Cl™ ¢c6 trong dung dich X ¢ trén ta cho toan bo
luong dung dich X & trén tic dung vira du voi dung dich AgNOs. Két thic thi nghiém, thu duoc
dung dich Y va 17,22 gam két tua. Khi luong mudi khan thu duoc khi ¢6 can dung dich Y 1a

A. 4,86 gam. B. 5,4 gam. C. 7,53 gam. D. 9,12 gam.

Cau 10 : Dung dich X chira 0,025 mol CO?Z,_ ; 0,1 mol Na* ; 0,25 mol NH," va 0,3 mol CI” Cho

270ml dung dich Ba(OH), 0,2M vao va dun néng nhe (gia st H,O bay hoi khong dang ké). Téng l ,’ ‘

khdi lugng dung dich X va dung dich Ba(OH), sau qua trinh phan tmg giam di 1a.

A. 4,215 gam. B. 5,296 gam. C. 6,761 gam. D. 7,015 gam.
Cau 11 : Tron 100ml dung dich AIClL; 1M véi 200ml dung dich NaOH 1,8M dén phan tmg hoan
toan thi luong két tia thu duoc Ia

A. 3,12 gam. B. 6,24 gam. C. 1,06 gam. D. 2,08 gam.

Cau 12 : Dung dich B ch{ta ba ion K*; Na* ; POZ_. 1 lit dung dich B tac dung v6i CaCl, du thu
dugc 31 gam Kkét tua. Mat khac, néu ¢o can mot lit dung dich B thu dugc 37,6 gam chét rén
khan. Nong d6 cta hai ba ion K*; Na* ; POi_ lan luot 12 .
A.0,3M; 0,3M va 0,6M B.0,1M; 0,1M va 0,2M
C.0,3M; 0,3M va 0,2M D. 0,3M ; 0,2M va 0,2M

Cau 13 : Cho dung dinh Ba(OH), dén du vao 100ml dung dich X gém céc ion : NH,", SO 42_,
NO; r6i tién hanh dun néng thi thu dugc 23,3 gam két tia va 6,72 lit (dktc) mot chat khi duy

nhit. Nong d6 két tua (NH,),SO, va NH,NO; trong dung dich X Ian luot la:
A. IM va IM. B. 2M va 2M. C. IM va 2M. D.2M va 1M.

Cau 14 : Dung dich X chura cac ion : Fe’", SO,> ,NH," , Cl". Chia dung dich X thanh hai phﬁn

bang nhau :
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- Phén mot tadc dung voi lugng du dung dich NaOH, dun néng thu dugce 0,672 1it khi (¢ dktc)
va 1,07 gam Kkét taa.

- Phan hai téc dung v&i lugng du dung dich BaCl, thu dwoc 4,66 gam két tua.
- Téng khdi luwong céac mudi khan thu dugc khi ¢b can dung dich X 1a (qué trinh ¢6 can chi c6

nudc bay hoi)

A. 3,73 gam. B. 7,04 gam. C. 7,46 gam. D. 3,52 gam.
PAP AN
1A 2B 3A 4A 5C 6B 7C
8A 9D 10C 11A 12C 13A 14C

PHUONG PHAP 5
,@ﬁw’(ﬁny ﬁW Pao loan eleclion

I. CO SO CUA PHUONG PHAP
1. Co s6' cua phwong phap

Trong phan ting oxi héa khu: z s6 electron nhuong = z s electron nhan

z s6 mol electron nhuong = z s6 mol electron nhan

2. Mt s6 cha y.

- Chii yéu dp dung cho bai todn oxi héa khir cdc chdt vé co

- C6 thé dp dung bdo toan electron cho mot phuong trinh, nhiéu phuong trinh hodc toan bo qud trinh.
- Xdc dinh chinh xdc chat nhuwong va nhdn electron. Néu xét cho mét qud trinh, chi can xdc dinh
trang thdi ddu va trang thdi cudi so oxi héa ciia nguyén 16, thwong khong quan tém dén trang
thdi trung gian sé oxi héa ciia nguyén to.

- Khi dp dung phuwong phdp bdo toan electron thuong sw dung kem cdc phuwong phdp bdo toan
khdc (bdo toan khéi lirong, bdo toan nguyén 16)

- Khi cho kim logi tdc dung véi dung dich HNO; va dung dich sau phan vmg khong chira mudi amoni:

n o = z s0 mol electron nhuong (hodc nhén)
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II. CAC DANG BAI TOAN THUONG GAP

Vi du 1 : Hoa tan hoan toan 19,2 gam Cu bang dung dich HNO; toan bo Iwgng khi NO (san pham
khir duy nhat) thu duoc dem oxit hoa thanh NO, rdi chuyén hét thanh HNO; Thé tich khi oxi

(dktc) da tham gia vao qud trinh trén 1a

A. 2,24 lit. B. 4,48 lit.
Giai :
Cdch I:
Gii thong thuong: ne, = 19,2 =0,3mol
4

3Cu + 8HNO; — 3Cu(NO;), + 2NO T + 4H,0
0,3 - 0,2 mol
2NO+0, — 2NO,

02 =01 —02

4NO, + O, + 2H,0 — 4HNO;

02 — 0,05

C. 3,36 lit. D. 6,72 lit.

ey

2

3) Y

ng, =0,1+0,05=0,15 (mol) = V =0,1522,4 = 3,36 lit = Pdp an C

Cdch 2:
Ap dung phuong phdp béo toan e.
Nhan xét:

Xét toan bo qua trinh

+ Nito coi nhu khong c6 su thay ddi sb oxi hoa (HNO3 pan ¢iu = HNO3)

+ Nhu vay chi ¢6 2 nguyén t6 c6 sy thay doi s6 oxi héa 1a Cu va O,

Cu - 2e — Cu*
03 — 203

0, + de — 20”
0,15 « 0,6

= V=0,15.22,4=5,6lit = Ddp 4n C

Vi du 2 : Oxi hod hoan toan 0,728 gam bot Fe ta thu dugc 1,016 gam hon hgp X gdom hai oxit sit.
Hoa tan hoan toan X bang dung dich axit HNO; lodng du. Thé tich khi NO (san pham khir duy

nhét ¢ dktc) thu dugc sau phan tng 1a
A. 2,24ml. B. 22,4ml.

C. 33,6ml. D. 44,8ml.
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Giai :

Céc phan ung c6 thé co

2Fe +O, ——32FeO 1)
2Fe + 1,50, —Y 3Fe,0, 2)
3Fe +20, — 5 Fe;0, 3)
Céc phan (g hoa tan c6 thé c6:

3FeO + 10HNO; — 3Fe(NO;);+NOT+5H,0 4)
Fe,0; +6HNO; — 2Fe(NO,), +3H,0 5)

3Fe;0, +28HNO; — 9Fe(NO,), + NO T +14H,0  (6)

Xét ca qud trinh ta thdy ¢6 3 qud trinh thay dbi s6 oxi hod la:

+Fe tir Fe” bj oxi hod thanh Fe*’, con N** bj khir thanh N*2, OY bj khir thanh 207,
Ap dung bao toan khdi lugng: Y
M, =My — Mieanain= 1,016 — 0,728 = n, = 0,009 | ,l | EBOOKIG+
Thuc chét cic qué trinh oxi ho4 - khir trén 1a:

Fe - 3¢ — Fe™* 0, + 4e — 207

0,013 — 0,039 0,009 — 0,036

N” + 3¢ — NNO)

3nNO < Nno

Ap dung bao toan eletron, ta c6: 3nyo + 0,036 = 0,039
= nno = 0,001 mol = Vyo=0,001.22,4 = 0,0224 lit = 22,4ml = Ddép an B.
Vi du 3 : Nung m gam bét sit trong oxi, thu dugc 3 gam hdn hop nhat rin X. Hoa tan hét hon

hop X bang dung dich HNO; du thu dugc 0,56 1it NO (san pham khir duy nhat & dktc). Gid tri cia

m la
A. 2,52 gam. B. 2,22 gam. C. 2,62 gam. D. 2,32 gam.
Giai :
+2
m gam F?e +002 X +1-1+1\5103 {NO

Ap dung dinh luat bao toan khéi lugng ta c6 :
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B o _3-m
rno2 = My — MFe(ban diu) = 3-m = no2 = 3—2
Thuyc chét cic qué trinh oxi hod - khir trén 1a
Fe - 3e — Fe™* 0, + de — 207
m 3m 3-m 4(3-m)
— — _— >
56 56 32 32

N® + 3¢ — N7

0,075 « 0,025 (mol)

_, 3m_4G-m)

+0,075 > m=2,52gam = Pdpan A
56 32

49

Vi du 4 : Cho m gam bot Fe vao dung dich HNO; lay du, ta duge hdn hop gém hai khi NO, va
NO c6 Vx = 8,96 lit (dktc) va ti khi dbi véi O, bang 1,3125. Thanh phan % NO va % NO, theo

thé tich trong hdn hop X va khéi lugng m cua Fe da dung lan luot 13

A.25% va75% ; 1,12 gam. B.25% va75% ; 11,2 gam.
C.35% va 65% ; 11,2 gam. D. 45% va 55% ; 1,12 gam.
Giai :

Tacéd : nx= 0,4 mol; M,=42
So d6 duong chéo :

NO,:46 42 -30=12
™~ 42

NO30 — R 4s_30-12

{nmz Ny, =12:4=3 { n,, =0,1mol {%VNO =25%

Nyo, +1Nyo =0,4mol Ny,, =0,3mol YoV o, =15%

Fe — 3e — Fe’* N* 43¢ — N*
X — 3x 0,3« 0,1
N +le — N*

0,3«<0,3

Theo dinh luat bao toan electron: 3x = 0,3 + 0,3 = x =0,2 mol

= mg=0,2.56=11,2g = Dip dn B
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Vi du 5: D& m gam bot sit ngoai khong khi, sau mot thoi gian s& chuyén thanh hdn hop X ¢6
khéi luong 1a 75,2 gam gém Fe, FeO, Fe,0; va Fe;0,. Cho hdn hop X phan trng hét véi dung
dich H,SO, dam déc, néng thu dugc 6,72 lit khi SO, (dktc). Gid tri ciia m 1a:

A. 56 B. 11,2 C.224 D.253
Giai:

m
NFe(ban ddu) = % mol

) 75,2 - m
Ap dung dinh lut bao toan khdi luong = 10, phan ing = 3—2(m01)
Fe — Fe’ +3e 0, + 4e - 207
m 3_m 75,2-m 4 75,2-m
56 56 Y
3m
D shuimg = g MOl S* + 2e - S™(S0,)
Y
0.6 « 03 l " EBOOK16+
75,2-m
:>ne nhén=4' 32 + 0,6
4 75,2-m 3_m
T3y t06=T5

= m =56 gam.

= Ddp dn A.

Vi du 6 : Hoa tan hoan toan 12 gam hon hop Fe, Cu (ti I¢ mol 1:1 bf?mg axit HNOj; thu duoc V it
(6 dktc) hdn hop khi X (g6m NO va NO, va dung dich Y (chi chtra hai mudi va axit du). Ti khéi

ctia X d6i voi H, bang 19. Gid tri cua V 1a

A. 2,24 1it. B. 4,48 lit C. 5.6 it. D. 3,36 lit.
Giai :

bat ng, = nc,=a mol — 56a + 64a =12 — a=0,1mol

Fe — 3¢ — Fe’* N"+ 3e — N7 (NO)
0,1—0,3mol 3Xx < X

Cu - 2e — Cu* N* +1e - N* (NO,)

0,1—0,2 mol y <Yy

Theo phuong phép bao toan e: Xnenhusng) = LNe(nhan)

= 3x+y=0,5 (%)
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30x + 46y
X+y

Mat khéc: =19,2 (**)

Tu (*) va (**)=x =y = 0,125 mol

V han hop kni dkiey = (0,125 +0,125). 22,4 = 5,6 lit = Ddp an C

Vi du 7 : Hoa tan 15 gam hdn hop X gém hai kim loai Mg va Al vao dung dich Y gdm HNO; va
H,SO, dic thu duoc 0,1 mol mdi khi SO,, NO, NO,, N,O. Thanh phf?m % khbi Iugng cua Al va

Mg trong X lan luot 1a
A.63% va 37%. B. 36% va 64%.
C. 50% va 50%. D. 46% va 54%.
Giai :
Dat ny, = x mol, ny =y mol. Tacé : 24x +27y =15 (1)
Mg - 2e — Mg** N* + 3e — N*(NO)
X —2x 0,3« 0,1
Al -3e %Af* N* + e - N*(NO) '. '. EBOOKI6+
= DNenhuong = 2X+3Y 0,1 < 0,1 1)
N* + 4e 5N (N,0)
0,8¢-0,1.2
S*+2e »S™(S0,)
0,2«0,1
= De phan = 1,4
Theo dinh ludt bao toan eletron: 2x +3y = 1,4 2)
Giai h¢ (1), (2) ta dugc: x =0,4 mol ; y = 0,2 mol
=% Al = 27.0,2 .100% =36%

9%Mg = 100% - 36% = 64% = Ddép an B.
Vi du 8 : Hon hop X gdm 2 kim loai Ry, R, c6 hod tri x,y khong ddi (R;, R, khong tic dung véi
nude va dimg trude Cu trong day hoat dong hod hoc ctia kim loai). Cho hdn hop X tan hét trong
dung dich Cu(NOs), sau d6 14y chat rin thu dugc phan ing hoan toan véi dung dich HNO; du thu
duogc 1,12 lit khi NO duy nhat ¢ dktc. Néu ciing lugng hdn hop X & trén phan tng hoan toan véi
dung dich HNOj; lodng du thi thu dugc bao nhiéu lit N, (san pham khir duy nhat & dktc) ?
A. 0,224 lit. B. 0,336 lit. C. 0,448 lit. D. 0,672 lit.
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Giai:
Trong bai todn nay c6 hai thi nghiém:
+5
TNI1: R, va R, nhudng e cho Cu®* dé chuyén thanh Cu sau d6 Cu lai nhuong e cho N dé thanh

+2
N(NO). S mol e do R,va R, nhuong ra la:

+5 +5
N + 3e¢— N

112

0,15 « =0,05
4

b

+5
TN2. R;; R, tryc tiép nhuong e cho N dé tao ra N,. Goi x 1a s6 mol N,, thi s6 mol e thu dugc vao

N

la:

+5
2N +10e — N}

10x ¢= x mol l‘ " EBOOKIG"'
I

Tacé: 10x =0,15
= VN =22,4.0,015=0,336lit = Pap an B

2
Vidu 9 : Hon hgp X gém hai kim loai dtng trudc H trong day dién hod va c¢6 hod tri khong doi
trong céc hop chit. Chia m gam X thanh hai phan bang nhau

- Phan I : Hoa tan hoan toan trong dung dich chira axit HCI va H,SO, lodng tao ra 3,36 lit khi H,
- Phan 2 : T4c dung hoan toan véi dung dich HNO; thu dugc V lit khi NO (san pham khir duy

nhét).
Biét cdc thé tich khi do ¢ diéu kién tiéu chuan. Gid tri cua V 1a
A. 2,24 lit. B. 3,36 lit. C. 4,48 lit. D. 6,72 lit.
Giai:
Nhan xét:

Vi tong s6 mol e nhudng trong 2 phan 12 nhu nhau, nén sé e nhan trong 2 phin ciing nhu nhau
- Phan l:2H"+2 — H,
0,03 <« 0,015
- Phin2:N" +3e —» N™NO)
0,03 « 0,01
= Vno=0,1.22,4 =224 it

= Dép 4n A.
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Vi du 10: Cho 1,35 gam hdn hop gom Cu, Mg, Al tédc dung hét véi dung dich HNO; thu dugc
hén hop khi gdm 0,01 mol NO va 0,04 mol NO,. Biét phan tng khong tao mudi NH,NO;. Khi
lwong mudi tao ra trong dung dich 1a:

A. 10,08 gam B. 6,59 gam C. 5,69 gam D. 5,96 gam

Gidi:

N™ 4 3e — N™(NO)
0,03 « 0,01

N® o+ le — N"(NO,)
0,04 <« 0,04

= nNOg (mubi) = z n electron nhuong (hodc nhan) = 0703 + 0904 = 0907 (mOI)
= Mpyyéi = Mkim loai + I‘nNOg (mubi) = 1’35 + 090763 = 5’69 gam
= Pép an C.

Vi du 11: Cho 3 kim loai Al, Fe, Cu vao 2 lit dung dich HNO; phén ttng vira du thu dugc 1,792
lit khi X (dktc) gom N, va NO, c6 ti khdi hoi so véi He bang 9,25. Nong ¢ mol ciia HNOj; trong

dung dich dau la:
A.0,28M B.14M C.1,7M D.12M
Giai:
Tacé Mx =9,25.4=37= My, +2MN02 ) 1a trung binh cong khdi lwgng phén tir ciia 2 khi N,
vaNO; nén: ny =Ny, = %‘: 0,04 mol
2N+ 10e — N,
04 <« 0,04
N® o+ le - N*(NO»)
0,04 « 0,04

nNOg (mubi) = z n electron nhuong (hodc nhan) — 094 + 0’04 = 0’44 mOI
Ap dung bao toan nguyén t6 ta c6:
1’IHNOS (bi khir) = nNO'3 (mubi) + nN(lrong khi) = 0,44 + 0,042 + 0,04 = 0,56 mol

0,56

= [HNOj = — = 0.28M  =pgpin A
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Vi du 12 : Chia m gam hén hop X gém Al, Fe thanh hai phan bang nhau :
- Phén 1 : Hoa tan hoan toan trong dung dich HCI du thu dugc 7,28 lit H,
- Phén 2 : Hoa tan hoan toan trong dung dich HNO; lodng du thu dugc 5,6 lit NO (san phdm khtr

duy nhat).

- Biét thé tich cdc khi do & dktc Khdi lugng Fe, Al c6 trong X 1an luot Ia:
A. 5,6 gam va 4,05 gam. B. 16,8 gam va 8,1 gam.
C. 5,6 gam va 5,4 gam. D. 11,2 gam va 4,05 gam.

Giai:

Téc dung véi HC1

Al - 3e - Al ‘ 2H" + 2¢ — H,

Fe - 2 —  Fe” 0,65 « 0,325

Téc dung véi HNO;

M - 3e > MP ‘ N¥ 4 3e — N*

1(1;2” xe: 0,75 0,75 « 0,25 l.', EBOOKI6
3 . el

S6 mol e hdn hop Al; Fe nhuong khi tic dung HCI : 0,65 mol

S6 mol e hdn hop Al; Fe nhuong khi tac dung HNO;: 0,75 mol

S6 mol e ma Al nhudng 1a nhu nhau véi HCI va HNO;; 1 mol Fe nhuong cho HNO;
nhiéu hon cho HC 1a 1 mol €;

= ng=0,75 - 0,65 = 0,1 mol = mg.= 5,6 gam

=14 =0,25-0,1=0,15mol = my, = 4,05 gam
= Dép 4n A.
Vi du 13 : Hoa tan hoan toan 11,2 gam hdn hop Cu - Ag bang 19,6 gam dung dich H,SO, dic
dun néng sau phan ung thu duge khi X va dung dich Y. Toan bo khi X duoc din cham qua dung
dich nudc clo du, dung dich thu dugc cho tac dung véi BaCl, du thu dugc 18,64 gam két tua.

Khoi lugng Cu, Ag va nong do ctia dung dich H,SO, ban dau lan luot 1a :

A. 2,56 ;8,64 va 96%. B. 4,72 ;6,48 va 80%.
C.2,56; 8,64 va 80%. D. 2,56 ; 8,64 va 90%.
Giai:

Dit: noy=X; npg=y= 64x+ 108y = 11,2 (*)
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Cu- 2e —Cu™ S*42¢e —  SY(S0))
X — 2x 0,16 « 008
Ag — e 5Ag"

y -y

Ta c6 so do chuyén hoa

SO i— N SO2 +ClL,+H,0 Soi— +BaCl, BaSO4

18,64
0,08 < >33 =0,08 mol

Ap dung bao toan eletron: 2x +y = 0,16 (**)

Tu (*) (**)= x=0,04,y=0,08
= mg, = 0,04. 64 = 2,56gam, m,, = 8,64gam
Ap dung bao toan nguyén t6 cta luu huynh

0’08) +0,08=0,16 &
2 ' ' EBOOK16+
el

nsoi* (axit) = nsoﬁ* (muéi) T nso2 =(0,04+

s CO(HLSO,) = 0,16.98

.100% =80% => Pép an C

Vi du 14 : Cho hdn hop X gém 0,1 mol Al va 0,1 mol Fe vao 100ml dung dich Y gom Cu(NO;),
va AgNO; sau khi phan tmg két thic thu dugc chét ran Z gom 3 kim loai. Hoa tan hoan toan Z
bang dung dich HCI du thu dwgc 0,05 mol H, va con lai 28 gam chét rén khong tan. Nong d6 méi
cua Cu(NOs;), va cua AgNO;trong Y lan luot 1a :

A.2M va IM. B. 1M va 2M.
C.0,2M va 0,1M. D. 0,5M va 0,5M.
Gidi:

Tém tit so do:

X Al , AgNO; : x mol
8,3gam hon hgp X + 100ml dung dich Y -
e Cu(NO;), : y mol
(nA1= NFe)
1,12 1it H,
—> Chétrin A~ —HAdY,
(3 kim loai) 2,8 gam chét ran khong tan B

bat n o, =xmol va ng,yo,, =y mol

Chat ran Z gdm 3 kim loai => 3 kim loai phai 1a: Ag, Cu, Fe
= Al, Cu(NO;), va AgNO; tham gia phan (g hét, Fe chua phan tng hoic du
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Xét cho toan bd qua trinh, ta cé:

Ag'+le — Ag’ Al - 3e A"
X —X—X 0,1 —=0,3
Cu** +2e — Cu’ Fe — 2e —Fe**
y 22y y 0,1 —0,2
2H" 4+2e¢ - H,

0,1<-0,05

Theo dinh luét bao toan eletron, ta c6 phuong trinh:

Xx+2y+0,1=03+02 = x+2y=04 (1)
Mit khdc, chat ran khong tan 1a: Ag: x mol; Cu: y mol
= 108x + 64y =28 (2)
Giai h¢ (1), (2) ta cé: x =0,2 mol; y = 0,1 mol
0,2 _ 0,1

= [AgNOs] = = =2M; [Cu(NO,), ] = - =IM = Pip in B

Vi du 15 : Trén 0,54 gam bot Al vé6i hon hop bot Fe,O; va CuO roi tién hanh phan Ung nhiét
nhom trong diéu kién khong c6 khong khi mot thoi gian. thu duge hdn hop chat rin X. Hoa tan
hoan toan X trong dung dich HNO; dic, néng, du thi thé tich NO, (san pham khir duy nhét &
dktc) thu duoc 1a
A. 0,672 lit. B. 0,896 lit. C. 1,12 1it. D. 1,344 lit.

Giai:
Phdn tich:
Néu giai theo céch théng thuong s& gap rat nhiéu khé khan:

+ Phan tng nhiét nhom 1a khong hoan toan (tién hanh phan ng mot thoi gian ), do d6 c6
nhiéu san phim vi vay phai viét rat nhiéu phuong trinh

+S6 4n sb can dat 16n, trong khi bai todn chi cho mét dit kién
Xét cho toan by qud trinh, chi ¢6 Al va N (trong HNO;) c¢6 su thay ddi s6 oxi hod & trang thai
dau va cudi, do d6 chi can viét hai qu4 trinh:

Al - 3e - AI* N*¥ +le —» N"(NO,)

0,02 — 0,06 0,06 « 0,06

= Vyo,=0,06.22,4 = 1,344 1it = Ddp dn D
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Vi du 16 : Tron 60 gam bot Fe voi 30 gam bot luu huynh rdi dun néng (khdng c6 khong khi) thu
duogc chit rdn X. Hoa tan X bang dung dich axit HCI du dugc dung dich Y va khi Z. Dt chdy
hoan toan Z can t6i thiéu V lit O, (dktc). Biét cdc phan tng xay ra hoan toan. Gid tri cia V 1a

AL 11,2, B. 21. C. 33. D. 49.

Giai:
. 30 s oA
Ving >ng = 5 nén Fe du va S hét

Khi C 12 hdn hop H,S va H,. Pét Z thu duge SO, va H,O. Két qua cudi ciing ctia qud trinh phan

ung la Fe va S nhudng e, con O, thu e

Fe - 2¢e — Fe* 0, +4e — 207
00 — 2.@ mol X = 4x
56 56
S- 4e — S™
30 30 Ny
— > 4. —mol e
0 % l " | EBOOK16+
=2. @+4.£: 4x = x =1,4732 mol
56 32

= Vo, =22,4.1,4732=331it = Dédp an C

Vi du 17 : Hoa tan hoan toan 1,08 gam Al bang dung dich HNO; du, san pham tng thu dwoc
0,336 lit khi X (san pham khir duy nhat & dktc). Cong thirc phén tir cia X 12

A.NO, B. N,O C.N, D.NO
Giai:
ny = 0,04 ; nx = 0,015
Al —  3e— AI* N® + ne —» X0

0,12
0,04 — 0,12 mol 0,12 > mol
n
0,12

=0,015=n=8 ungvéi 2N" + 8¢ —2N"" (N,0) = Pip 4n B
n

Vi du 18 : Khi cho 9,6 gam Mg tic dung hét v6i dung dich H,SO, dam dic, thiy c6 49 gam
H,SO, tham gia phan tng tao mudi MgSO,, H,O va san pham khir X 1 :
A. SO, B.S. C. H,S. D. H,
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Giai:

Dung dich H,SO, dam dac vira 1a chét oxi hod vira 1a moi truong
Goi a 12 s oxi hod cia S trong X

Mg — Mg** + 2e S* 4 (6-a)e — S*
0,4 mol 0,8mol 0,1 mol 0,1(6-a)mol

. 4
Tong s6 mol H,SO, da dung la: 9—: =0,5(mol)

S6 mol H,SO, da ding dé tao mudi bang s6 mol Mg = 9,6: 24 = 0,4mol
S6 mol H,SO, da ding dé oxi hoda Mg =0,5 - 0,4 = 0,1mol
Tacé:0,1.(6-2)=0,8 >x=-2.Vay ZlaH,S = P4pan C
Vidu 19 : Cho 13,92 gam Fe;0, tic dung hoan toan véi dung dich HNO; sau phan trng thu dugc
dung dich X va 0,448 lit khi N,O, (San pham khir duy nhét & (dktc). Khdi lugng HNO; nguyén
chat da tham ra phan tng la

A. 35,28 gam. B. 33,48 gam. C. 12,6 gam. D. 17,64 gam. . :
Giais l " | EBOOKI6+
Cdch 1: Viét va can bang phuong trinh hod hoc:

(5x — 2y )Fe;0,4 + (46x-18y) HNO3; — (15x -6y)Fe(NOs); +N,Oy +(23x-9y)H,O

0,06 > 0,02(mol)
Cich 2:

3Fe+% - e — 3Fe"” N+ (5x-2y)e — XN
0,06 — 0,06 0,02 (5x-2y) « 0,02x

Piéu kién: x<2;y<5 (x,y € N)
0,02(5x-2y) = 0,06 = x =1;y =1 (hop ly)

1’lHNO3 (phan tmg) = nNog (mubi) T Ny (trong khi) = 3. 0,06 3+ 0,02 = 0,56 mol

= m =0,56. 63 = 35,28 gam = Ddp 4n A

HNOj; (phan ting)
Vi du 20 : Cho 18,56 gam st oxit tdc dung hoan toan véi dung dich HNO; sau phan tng thu
dugc dung dich X va 0,224 lit khi mdt oxit cua nito (san phém khtr duy nhat & dktc). Cong thuc

cua hai oxit 1an luot 1a

A. FeO va NO. B. Fe304 va N02
C. FeO va Nzo D. FC304 va Nzo
Giai:

bit cong thirc téng quat cta 2 oxit 1a: Fe;0,; N,Op(n<3; m<5 (n, meR")
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2Fe™" - 2(3-n)e - 2Fe*
2.18,65 . 2.3-n).18,65
112 + 16n ! 112 + 16n
2N* + 2(5-m)e - 2N )
0,02.(5-m) — 2.0,01
18.56

————B-1n)=0,02(5-m
112+16n( ) ( )

V6i diéu kién trén phuong trinh ¢6 nghiém hop ly: m = 1; n = 8/3
=2 oxit lan luogt la: Fe;0, va N,O
= DPdp 4n D.
* Nhdn xét: Trong bai todn trén viéc viét va tinh todn theo phuwong trinh khong con thudn tién
cho viéc gidi quyét bai todn nita.
i EBOOKIG+
IIL. BAI TAP TU LUYEN ' .’ | |

Cau 1: Hoa tan hoan toan m gam Al vao dung dich HNO; rét loang thi thu dugc hdn hop gom
0,015 mol khi N,O va 0,01mol khi NO (phan ting khong tao NH,NO3;). Gid tri cua m la

A. 13,5 gam B. 1,35 gam. C. 0,81 gam. D. 8,1 gam.
Cau 2: Cho m gam Cu phan rng hét voi dung dich HNO; thu duoc 8,96 lit (dktc) hon hop khi
NO va NO, c6 khdi Iuwong 1a 15,2 gam. Gid tri cia m la

A.25,6 B. 16. C.2,56. D.8.
Cau 3: Mot hdn hop gdm 4 kim loai : Mg, Ni, Zn va Al dugc chia thanh hai phan bing nhau :

- Phan 1 : cho téc dung v6i HCI du thu dugc 3,36 lit H,
- Phan 2 : hoa tan hét trong HNO; lodng du thu duoc V lit mot khi khong mau, hod nau trong

khong khi (cdc thé tich khi déu do ¢ dktc). Gid tri ciia V 1a

A. 2,24 1it. B. 3,36 lit. C. 4,48 lit. D. 5,6 lit.
Cau 4: Cho 3,35 gam hdn hop gdm Mg, Al, Cu tic dung hoan toan véi dung dich H,SO, dic
nong, du dugce 2,8 1it khi SO, (dktc). Khi dbt 3,35 gam hdn hop trén trong khi Clo du thi khéi
luong mudi clorua thu dugce 1a

A. 10,225 gam. B. 12,225 gam C. 8,125 gam. D. 9,255 gam
Céu 5: Hoa tan hoan toan 12,9 gam hdn hgp Cu, Zn vao dung dich H,SO, dic, néng duoc 0,14
mol SO,; 0,64 gam S va dung dich mudi sunfat. % khéi lugng Cu trong hdn hop ban dau 1a

A. 50,39% B. 54,46% C. 50,15% D. 49,61%

59



60

Cau 6: Cho 1,35 gam hon hop Cu, Mg, Al tic dung véi HNO; du duoc 896ml hdn hop gom NO
vaNO, c6 M = 42 . Tinh téng khbi luong muéi nitrat sinh ra (khi & dktc).

A. 941 gam. B. 10,08 gam. C. 5,07 gam. D. 8,15 gam.
Cau 7: Hoa tan hét 4,43 gam hdn hop Al va Mg trong HNOj; lodng thu dugc dung dich X (khong
chtra mudi amoni) va 1,568 lit (dktc) hdn hop hai khi (d&u khéng mau) c6 khdi lwong 2,59 gam
trong d6 c¢6 mot khi bi hod thanh mau nau trong khong khi. S6 mol HNOj; di phan tng la

A.0,51. B. 0,45. C.0,55. D. 0,49.
Cau 8: Hoa tan hoan toan m gam Mg hop gdm ba kim loai (c6 héa tri khong d6i) bang dung dich
HNO; thu duoc 1,12 lit hdn hop khi X (dktc) g6m NO, va NO. Ti khéi hoi cua X so véi hidro
bang 18,2. Thé tich tdi thiéu dung dich HNOs 37,8% (d =1,242g/ml) can dung la

A.20,18ml. B. 11,12ml. C.21,47ml. D. 36,7ml.
Cau 9: Hoa tan 6,25 gam hdn hop Zn va Al vao 275ml dung dich HNOj; thu duge dung dich X
(khdng chtra mudi amoni), chit rin Y gdm cdc kim loai chua tan hét can ning 2,516 gam va 1,12
lit hdn hop khi Z (& dktc) gdm NO va NO,. Ti khéi ctia hdn hop Z so véi H, 1a 16,75. Tinh ndng
d6 mol/l cia HNOj; va tinh khéi luong mudi khan thu dugc khi ¢6 can dung dich sau phan ng.

A. 0,65M va 11,794 gam. B. 0,65M va 12,35 gam.

C. 0,75M va 11,794 gam. D. 0,55M va 12,35 gam.
Cau 10: Hoa tan hoan toan hdn hop 9,75 gam Zn va 2,7 gam Al vao 200ml dung dich chtra dong
thoi HNOs 2,5M va H,SO4 0,75M thi thu duge khi NO (san phém khtr duy nh?it) va dung dich X
chi gém cdc mudi. Co can dung dich X thu dugc khéi luong mudi khan 12

A. 57,85 gam. B. 52,65 gam. C. 45,45 gam. D. 41,25 gam.
Céu 11: Cho a gam nhom téc dung véi b gam Fe,O5 thu dugce hon hgp X. Hoa tan X trong HNO;
du, thu dugc 2,24 lit (dktc) mot khi khong mau hod nau trong khong khi. Khéi lwong nhém da
dung la :

A. 2,7 gam B. 5,4 gam C. 4,0 gam D. 1,35 gam
Cau 12: Dt chdy 5,6 gam bot Fe trong binh dung O, thu dwoc 7,36 gam hdn hop X gdm FeO,
Fe,0; Fe;0,4 va Fe. Hoa tan hoan toan lugng hon hop X béng dung dich HNO; thu dugc V lit hdn
hop khi Y gdm NO va NO, Ti khdi ctia Y so v6i H, bang 19. Thé tich V & dktc 1a

A. 672ml. B. 336ml. C. 448ml. D. 896ml.

Cau 13: Cho dong khi CO di qua dng sir chira 0,12 mol hdn hop gdm FeO va Fe,0; nung néng,
phan tng tao ra 0,138 mol CO,. Hon hop chét ran con lai trong 6ng ning 14,352 gam gém bdn
chat. Hoa tan hét hdn hop bdn chit nay vao dung dich HNO; du dugc V lit NO (san pham khir
duy nhat). Gid tri cua V (dktc) 1a

A. 0,224, B. 0,672. C.2,248. D. 6,854.
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Cau 14: Cho m gam hdn hop X gdm oxit FeO, CuO,Fe,0; c6 sé mol biang nhau tic dung hoan

toan vdi luong vira da la 250ml dung dich HNO; khi dun néng nhe thu dugc dung dich Y va

3,136 1it (dktc) hdn hop khi Z g6m NO, va NO ¢6 ti khdi so véi hidro 1a 20,143. Gia tri cua m la.
A. 74,88 B. 52,35. C.61,79. D. 72,35

Cau 15: Cho 11,36 gam hdn hop gém Fe, FeO, Fe,0; va Fe;0, phan ung hét véi dung dich

HNO; loang du thu dugc 1,344lit (dktc) NO (1a san phélm khtr duy nhat) 1a dung dich X. C6 can

dung dich X thu dugc m gam mudi khan. Gi4 tri m 1a

A. 49,09 B. 34,36. C. 35,50. D. 38,72.
Cau 16: Cho 1 ludng khi CO di qua éng dung Fe,O; nung néng. Sau mot thodi gian thu dugc
44,46 gam hon hop X gém Fe, FeO, Fe,0; Fe;0,. Cho X tac dung vira du véi dung dich HNO;
0,1M thi thu dugc dung dich Y va 3,136 lit khi NO duy nhét (dktc). Thé tich dung dich HNO; da
dung la

A. 1,94 1it. B. 19,4 lit. C. 15 1it. D. 1,34 lit.
Cau 17: Dung dich X gom AgNO; va Cu(NOs), c6 ciing ndng do. Ly mot lugng hdn hop gom
0,03 mol Al; 0,05 mol Fe cho vao 100ml dung dich X cho t6i khi phan tng két thic thu dugc chat
ran Y chtra 3 kim loai. Cho Y vao HCI du giai phéng 0,07 gam khi. Nong d6 ctia hai mubi 1a

A. 0,3M. B. 0,4M. C. 0,42M. D. 0,45M.
Céu 18 : C6 2 binh dién phan méc ndi tiép. Binh (1) chita CuCl,. Binh (2) chita AgNO;. Khi ¢ anot
cua binh (1) thoét ra 22,4 1it mot khi duy nhét thi & anot cua binh 2 thodt ra bao nhiéu 12 khi ?

AL 11,2 1it B. 224 it C. 33,6lit D. 44,8 1it
Cau 19: Hoa tan 1,52 gam hdn hop Fe va Cu vio 200ml dung dich HNO; sau khi phan {mg xay
ra hoan toan thu dugc dung dich X, 224ml khi NO (san pham khtr duy nhét & dktc va con 0,64
gam chat ran khong bi hoa tan. Nong d6 mol ciia dung dich HNO; 1a

A.0,IM. B. 0,2M. C. 0,25M. D. 0,5M.
Cau 20: Hon hop X gém Fe va Cu vdi ti 1& phan tram khéi lugng 12 4: 6. Hoa tan m gam X bang
dung dich HNO; thu dugc 0,448 lit khi NO (san phém khtr duy nhét & dktc) dung dich Y va cé
0,65m (gam) kim loai khong tan. Khéi luong mudi khan trong dung dich X 1a

A. 5,4 gam. B. 6,4 gam. C. 11,2 gam. D. 8,6 gam.

DAP AN
1B 2A 3A 4B 5D 6C 7D 8C 9A 10C
11A 12D 13C 14A 15D 16B 17B  18A 19B 20A
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PHUONG PHAP 6
,@/umy /z/ﬁa'/i //MMW link

L. CO SO CUA PHUONG PHAP
- Nguyén tic : i voi mot hon hop chét bat ki ta ludn c6 thé biéu dién chinh qua mdt dai luong
twong duong, thay thé cho ca hdn hop, 12 dai lugng trung binh (nhu khbi lugng mol trung binh,
sb nguyén tr trung binh, $6 nhoém chirc trung binh, sb lien két trung binh, . . .), dugc biéu dién

qua biéu thc :

X..n, , 5
" ; ot (1): Vi X, . dai lugng dang xét cua chat thir i trong hon hop
= ———— ’ VvV , , - s
2 n,: s6 mol cua chét thtr i trong hdn hop " " EBOOKI16+
e

2

i=l

Di nhién theo tinh chét todn hoc ta ludén c6 :

min(X;): dai lugng nhé nhét trong tat ca X,
max(X,): dai luong 16n nhét trong tat ca X;

min (X)) < X < max(X;) (2); v6i {
Do d6, ¢6 thé dya vao céc tri s trung binh dé ddnh gid bai todn, qua d6 thu gon khoang nghiém
1am cho bai todn tré nén don gian hon, thdm chi c6 thé tryc tiép két luan nghiém cia bai todn.

- Piém méu chdt ciia phuong phdp 1a phai xdc dinh ding tri s6 trung binh lién quan tryuc tiép
dén viéc giai bai toan. Tir d6 dya vao dit kién d& bai — tri trung binh — két ludn can thiét.

- Nhiing tri sé trung binh thuong sir dung trong qua trinh giai todn: khdi lwgng mol trung binh,

nguyén tir (C, H....) trung binh, sé nhém chirc trung binh, s6t 1ién két & trung binh, . . .
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II. CAC DANG BAI TOAN THUONG GAP
Dang 1: Xéc dinh tri sé trung binh
Khi da bidt cdc tri 6 X; va n,, thay vao (1) d& dang tim duoc X .

Dang 2: Bai toan hin hgp nhiéu chit cé tinh chit hoa hoc twong ty nhau

Thay vi viét nhiéu phan tmg hod hoc véi nhidu chét, ta goi mot cong thirc chung dai dién cho
hén hop = Giam sb phuong trinh phan ng, qua d6 1am don gian hod bai todn.
Dang 3: Xac dinh thanh phin % s6 moi cic chét trong hn hop 2 chét

Goi a 12 % s6 mol ciia cht X = % s6 mol ctia Y 1a (100 - a). Biét céc gid tri M, My va M d&
dang tinh dwoc a theo biéu thirc:

M,.a+M,.(100-a)
100

M=

3)

Dang 4: Xac dinh 2 nguyén t6 X, Y trong ciing chu ky hay ciing phian nhém chinh ciia bang

hé thong tuin hoan

Néu 2 nguyén t6 1a ké tiép nhau: xac dinh duge M, < M< My=X,Y.

Néu chua biét 2 nguyén t6 12 ké tiép hay khong: trudc hét ta tim M — hai nguyén t c6 khoi
Iugng mol 16n hon va nho hon M. Sau d6 dua vao diéu kién cua d& bai dé két luan cap nghiém
thoa man. Thong thudong ta d& dang xdc dinh dugc nguyén té thir nhét, do chi c6 duy nhat 1
nguyén té c¢6 khdi lugng mol thoa min Mx < M hodc M < My; trén co sé s6 mol ta tim duoc
cht thir hai qua méi quan hé véi M .

Dang 4: Xéc dinh cong thirc phén tir cia hdn hep 2 chét hiru co
Néu 2 chat 1a ké tiép nhau trong ciing diy dong dang :
* Dya vao phan tu khéi trung binh : ¢c6 My = M, + 14, tr di ki¢n dé bai xdc dinh dugc M, <

M <M, +14 = Mx = X, Y.
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* Dya vao s6 nguyén tir C trung binh: ¢6 C, < C < Cy=C+1=C

* Dua vao ) nguyén tr H trung binh: ¢é H, < ﬁ <Hy=H, + 2 = Hx
Néu chura biét 2 chét 1a ké tiép hay khong:

Dua vao dé bai — dai lugng trung binh X — hai chit ¢6 X 16n hon va nhé hon X. Sau d6
dua vao diéu kién cta dé bai dé két luan cip nghiém thoa mén. Thong thuong ta dé dang xéc dinh
duoc chét thtr nhét, do chi c6 duy nhét 1 chét ¢6 dai luong X thod man Xy < i hoac i < Xy;
trén co so vé s6 mol ta tim dwoc chit thir hai qua mbi quan hé véi X.

Néu chwa biét hai chat c6 ciing thudc mot day dong dang hay khong. Thong thudng chi can sir

dung mot dai luong trung binh; trong truong hop phirc tap hon phai két hop sit dung nhiéu dai

lugng. "J‘ | EBOOKIG
Mot sb chii ¥ quan trong

* Theo tinh chét todn hoc luén c6: min(X;) < i < max(Xj) .

* Néu cdc chat trong hdn hop c¢6 s6 mol bang nhau = trj trung binh diing bang trung binh
cong, va ngugc lai.

* Néu biét ti 1€ mol cac chét thi nén chon s6 mol cua chét c6 sb mot it nhat1a 1 = s mol céc
chét con lai = X .

* Nén két hop sir dung phwong phdp dwong chéo.

IIL. MQT SO Vi DU MINH HQA

Vi du 1: Hoa tan 16,8 gam hdn hgp gém 2 mudi cacbonat va sunfit ciia cing mot kim loai kiém

vao dung dich HCl du thu duoc 3,36 lit hdn hgp khi (dktc). Kim loai kiém la

A. Li. B. Na. C.K. D. Rb.
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Giai:

C6 kim loai kiém can tim 1a M

Céc phan ung :

M,CO; +2HCI —2MCl +H,0+CO, T (1)
M,SO;+2HCl —2MCI +H,0 +S0,T  (2)

16,8

——=112
0,15

T (1),(2) = g = Ny = 0,15mol = M 6= Mg = 0,15mol => M 6 =

= 2M+60< M s <2M + 80 = 16 <M <26 = M =23 (Na) = Dip an B
Vi du 2: Dung dich X chita 8,36 gam hdn hop hidroxit gan 2 kim loai kiém. Dé trung hoa X can

ding tbi thiéu 500ml dung dich HNO; 0,55M. Biét hidroxit ciia kim loai ¢6 nguyén tir khdi 16n

hon chiém 20% s6 mol hén hop. Ki hi¢u hod hoc ctia 2 kim loai kiém lan luot 1a la & ¢ EBOOK16+
A Li va Na. B. NavaK. C.LivakK. D. Na va Cs. ‘
Giai:

Goi cong thirc chung ciia hai hidroxit kim loai kiém 1a MOH
Phuong trinh phan tmg : MOH + HNO, — MNO3 +H,0

8,36

= MOH=—"—
0,5.0,55

=30,4 = 7(Li) <M =13,4 <KLK,
— Kim loai thir nhat 12 Li. Goi kim loai kiém con lai 1a M ¢6 s6 mol 1a x

{4); +x=0,275 {x =0,055
= bdpanC

=
24.4x+(M+17)x=8,36  |M=39(K)
Vi du 3. Trong tu nhién kali c6 2 dong vi o K va |3 K . Thanh phin % khéi lugng cia o K trong

KClOy la (cho O =16,00 ; CI = 35,50 ; K = 39,13)

A. 26,39%. B. 26,30%. C. 28,23%. D. 28,16%.
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Gidi:

Goi ala % s6 dong vicia K= A, = 39a+411(.)(0100—a) =39,13=a=935

Thanh phan % khdi lugng ciia 133 K trong KC10, 1a:

m39
%om,, =—"—.100%= 59.0.035 :
T mye, 39,13+35,50+4.16,00

100% =26,30% = bdp én B

Vi du 4: Hoa tan hoan toan 4,431 gam hdn hop Al, Mg bang dung dich HNO; loang thu duoc
dung dich X (khong chira mudi amoni) va 1,568 lit (dktc) hon hop hai khi khéng mau c6 khéi
luong 2,59 gam, trong d6 c6 mot khi bi hod ndu trong khong khi. C6 can can than dung dich X thi

luong mudi khan thu duoc 1a

A. 19,621 gam. B. 8,771 gam. C. 28,301 gam. D. 32,641 gam. l"l EBOOK16+
Giii: &
1,568 iAo A .
ny = 24 =0,07(mol). Khi khong mau hod niu trong khong khi 1a NO:
NO (M =30)
Kim loai + HNO; — khi khong mau = 1a 2 trong 3 khi § N,O (M =44)
N, M =28)
— 259 s
Mo < Mx = =37< My con i = khi con la1 l1a N,O
0,07 '
Pt xty =007 0,035 mol
at n =X;n =y = =>X=y=0U, mo
N0 =E Mo =Y = 13054 44y = 2,59 Y

+5 2
N +3¢ — N(NO)

0,105 < 0,035 mol

+5

+1
N+ 4e - N(N,0)

0,28 <« 0,035.2 mol
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= Tong s6 mol e nhan: 0,105 + 0,28 = 0,385 mol

= Mysi = 4,431 + 62.0,385 = 28,301gam = Dép an C

Vidu 5: Dan 1,68 lit hon hop khi X gém hai hidrocacbon vao binh dung dung dich brém (du).
Sau khi phan tmg xay ra hoan toan, c6 4 gam brom di phan tng va con lai 1,12 lit khi. Néu dbt
chay hoan toan 1,68 lit X thi sinh ra 2,8 1it khi CO,. Coéng thirc phan tir cia hai hidrocacbon la

(céc thé tich khi déu do & dktc)

A. CH4 va C2H4 B. CH4 va C3H4 C. CH4 VA C3H6 D. C2H6 va C3H6.
Giai:
ng, 4/160 .
khidrocacbon khong no = = (1 68 —1 62)/22 4 =1= Loai B
Ny acbon khong no ’ - B
Theo bai ra: v hidrocacbon khong
— 28 5 x %
C=—2= ===1,67T> Loai D Y
V., 168 3 i
I

= Péap dn A hoac C = ¢6 1 hidrocacbon 1a CH,

2,8—-1,12.1 ) .
= Chidrocacbon khong no = W =3 = Hidrocacbon con lai 1a C;H¢ = Dédp dn C

Vi du 6: Dem hoa hoi 6,7 gam hon hop X gSm CH;COOH, CH;COOC;,Hs , CH;COOCH; va

HCOOGC,H; thu duogc 2,24 lit hoi (dktc). Dt chay hoan toan 6,7 gam X thu dugc khéi luong

nudc la

A. 4,5 gam. B. 3,5 gam. C. 5,0 gam. D. 4,0 gam.
Giai:
Goi cong thic chung cua X 1a: C-H -0, = Mx =14n+32= g’z =67=n=25

So db chdy: C-H -0, —nCO, +nH,0

= Nyo= 2,5.0,2=0,25 mol = my = 0,25. 18 =4,5gam = DPédp dn A
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Vidu 7: Dbt chdy hoan toan 1 lit hdn hop khi gém C,H, va hidrocacbon X sinh ra 2 lit khi CO,
va 2 lit hoi H,O (céc thé tich khi va hoi da ¢ cling diéu kién nhiét d6 4p suat). Cong thirc phan tir
cua X la

A. CH B. C,H, C.CH, D. C3H;
Giai:

Dot chdy hdn hop khi cho: Vi, < Vy o, = X 1a ankan

= Vcoz 2 o , A o N

C= =—=2=Phin t&r X ¢6 2 nguyén tot C = X l1a C,H,
Viu 1

= DPépan A

Vi du 8: Hon hop X gém 2 ancol no. Dot chay hoan toan 8,3 gam X bang 10,64 14 O, thu duoc
7,84 1it CO, cdc thé tich khi déu do ¢ dktc. Cong thir hai ancol trong X lan lugt 1a : l‘ " EBOOKI16+
A. CH;CH,CH,OH va CH;CH,CH,CH,OH. ‘
B. CH;CH,CH,0H va HOCH,CH,CH,CH,OH.
C. HOCH,CH,CH,OH va CH;CH,CH,CH,OH.
D. HOCH,CH,CH,OH va HOCH,CH,CH,CH,OH.
Giai:

Goi cong thic chung X 1a: C-H (OH)-

2n+2-m

So dd chdy: C-H - —(OH)- + 0, — CO, + H,0

2n+2-
Theo PLBT khéi lugng:

10,64 ., 784

My o =My+Mg - My =83+ a Y

44 =8,1gam

ny, o, =0,45mol —
Co: ’ Ny =Ny, — N, =0,45-0,35=0,1= Mx =83 (1)

=
e, =0,35mol

Ap dung DLBT nguyén td véi oxi: Now= Ngco,) T Nogr,0)~ Noo,)
= Ny =2.0,35+0,45-2.0,475 =0,2 mol
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Tir (1),(2) = X gom HOCH,CH,CH,OH va HOCH,CH,CH,CH,0H

=DP4p an D
Vi du 9: Cho 4,48 lit hon hop X (¢ dktc) gém 2 hidrocacbon mach hé 16i tur tir qua binh chua 1,4
lit dung dich Br, 0,5M. Sau khi phan tng hoan toan s6 mol Br, giam di mét nira va khdi luong

binh ting thém 6,7 gam. Cong thurc phén tir ciia 2 hidrocacbon la :

A. C2H2 va C4H6 B. C2H2 va C4H3
C. C3H4 va C4Hg D. C2H2 va C3H8
Giai:
Goi cong thirc chung ctia hdn hop X 1a: CH,- . Y
Il
0,35

n,=0.2mol; Ny (hanimg = 0,35mol = k = =1,75= Loai A

0,2
»>Néu chi c¢6 1 hidrocacbon (Y) bi hip thu = Y phai c6 dang C,Ha,.

6,7
0,175

n
= ny= sz; w) — (),175mol =M, = =38,3 (loai)

Vay toan by X da bj hdp thu hét = Loai D

—Co: My =7

=33,5>26(C,H, )= Dip 4n B

Vi du 10: Thuy phan hoan toan 444 gam mot lipit thu dugc 46 gam glixerol va hai loai axit béo.

Hai loai axit béo d6 1a :

A. C;sH3,COOH va C;H;5COOH. B. C;H3;COOH va C;5H3,COOH.
C. C17H31COOH va C17H33COOH. D C17H33COOH va C17H35COOH.
Giai:

Goi cong thic lipit 1a (RCOO),C,H;
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Niipit = Nglixerol = 0,5m01 = Mlipil = % =888 = E — 7;5 — 23923+ 237

= Hai géc axit béo trong lipit 1a Cy;H35(239) va C;H3;3(237) = Pédp an D

Vi du 11: Hdn hop X gém axit HCOOH va axit CH;COOH (ti 1¢ mdi 1 : 1). Hon hop Y gdm
ancol CH;0H va ancol C,HsOH (ti 1&é mdi 3 : 2). Léy 11,13 gam hon hop X tdc dung vai 7,52
gam hdn hop Y (c6 xitic tac H,SO, dac) thu dugc m gam hdn hop este (hi¢u suét cta céc phan ung

este hod déu bang 80%) Gi trj ciia m Ia

A 11616 B. 12,197. C. 14,52. D. 15.246.
Gidi:
M, = 46;60 =53;n, =0,21mol
= Ancol hét = tinh theo ancol
M, :% =37,6:n, =0,20 mol

H=80%

Phan tng este hoa: RCOOH + ROH = RCOOR '+ H,O

Theo DLBT khéi luong: m = ((Mx + My —18). 0,20. 80%

=~ m= (53 +37,6 - 18). 0,20. 80% = 11,616 gam. = Dép 4n A.

Vi du 12: Nitro hod benzen thu duoc 2 chat hitu co X va Y, trong d6 Y nhiéu hon X mot nhém -

NO.. bét chdy hoan toan 12,75 gam hon hop X,Y thu dugc CO, , H,O va 1,232 1it khi N, (dktc).

Cong thirc phén tir va s6 mol ctia X trong hdn hop 1a

A. CeHs5NO; va 0,9 mol. B. C¢H5NO, va 0,09 mol
C. CsHy(NO,), va 0,1 mol. D. C¢H4(NO), va 0,01 mol.
Giai:

Goi cong thirc phén tir chung ctia hdn hop X, Y 1a C,H o~ (NO,)-

So dd dbt chay:
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m
CH, ,(NO,), =N, s

=D 055 Taom

78+ 45.m

= X1aCcHsNO,; Y 1a C6H4(N02)2

Goi a 12 % sb mol ciia X trong hdn hop ta c6:

m=l.a+2.(l1-a)=1,1=2a=09=n, =n —ﬂ09—009m01:> Pap an B
A ’ 7T I T o, T as 1 P

Vi du 13: Hon hop X gém ba amin don chirc 1a dong déng ké tiép nhau. D6t chay hoan toan 11,8

gam X thu duoc 16,2 gam H,O, 13,44 1it CO, va V lit khi N, (dktc). Ba amin trén lan luot 12

A. CH;-NH, CH;-CH,-NH, CH;-CH,-CH,-NH,

B CH =C-NH; CH=C-CH,-NH, CH=C-CH,-CH,-NH,

C. CH,=CH-NH, CH;-CH=CH-NH, CH;-CH=CH-CH,-NH,

D. CH;-CH,-NH, CH;-CH,-CH,-NH, CH;-CH,-CH,-CH,-NH,
Giai:

n, , =0,9mol; n., =0,6 mol

2. M 209

z N B 0,6

= X 12 hdn hgp amin no, mach hé = A hoic D diing

Nhan théy: =3 = X phai ¢6 CH;NH, hoic C,H;NH,

Goi cong thirc phén tir chung cua X 1a C-H - N

Z Ny 2n+3

~ S a. n

=> X c¢6 chtra CH; — CH, - CH, - CH, — NH, = Dflp an D

71

Y

Il

EBOOKI6+



72

Vidu 14: Ti khéi hoi ctia hdn hop X (gém 2 hidrocacbon mach hé) so voi H, 1a 11,25. Dan 1,792
lit X (dktc) di that cham qua binh dung dung dich Brom du, sau khi phan ting x4y ra hoan toan
thdy khoi lwong binh ting 0,84 gam. X phai chira hidrocacbon nao dudi day ?

A. Propin. B. Propan. C. Propen. D. Propadien.
Giai:
Theo bai ra ta c6: My =22,5= X chtra CH,

1,792 22,5 -0,84 =0,96 gam = ngy = 0’—96: 0,06 mol
22.4 ¢ 16

Voi: mey =

1’7942 —-0,06 =0,02 mol

= Goi hidrocacbon conlailaY = ny =

b

0,84

= My =
% 0

=)
\S)

Vi du 15: Hdn hop X gdém hai este déu don chic. Xa phong hod hoan toan 0,3 mol X cin ding
vira hét 200ml dung dich NaOH 2M, thu dugc mdt andehit Y va dung dich Z. C6 can dung dich Z
thu dwoc 32,0 gam hai chét rén. Biét phan tram khdi lugng cia oxi trong andehit Y 1a 27,59%.
Cong thirc cau tao ciia hai este 12 :

A. HCOOC¢Hs va HCOOCH=CH-CH3

B. HCOOCH=CH-CH; va HCOOC¢H4-CH;

C. HCOOC¢H4-CH; va CH3;-COOCH=CH-CHj;

D. C;HsCOOCH=CH-CH; va C,H,COOCH=CH-CH;
Giai:

16
0,2759

Este 14 don chirc = Y 1a don chic v6i My = =58 =Y 1a C,HsCHO

= Trong X c6 1 este dang RCOOH = CH — CH;

Vi NaOH vira hét = Hai chét ran thu dugc khi c6 can Z 13 hai mubi = hai este ¢6 chung gdc axit
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Mat khic X 1a cac este don chitc ma: n, = 0,3 < ny,on = 0,4 = Trong X c6 chua este

phenol, dang RCOOC¢H,-R’ véi NRcooCH,-R = 0,4-0,3=0,1 mol

RCOOCH, —R' :0,1mol
=
RCOO-CH=CH-CH, :0,2mol

Neycno = 0,2 mol

=0,3mol X gém: {

Phan ung
RCOOC(H, - R’ +2NaOH — RCOONa + NaO-C,H, —R'+H,0 (1)
0,1 0,1 0,1
RCOO -CH =CH -CH, + NaOH — RCOONa + C,H,CHO )
0,2 0,2
Y
Theo DLBT khéi luong: l " EBOOK16+

M= M, + My o + My o — My =32+0,2.58+0,1.18 - 40.0,4 =294 gam

— 294

= MRCOO—CH:CH—CH3 < Mx

98 < Mycooc, e = R =1(H)

9

= my=0,1. (121 +R’) + 0,2. 86 = 29,4 = R=1(H)

HCOOC H,

= Cong thirc ciu tao cua hai este 1a:
HCOO-CH=CH-CH,

= Dép 4n A.
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IV. BAI TAP TU LUYEN

Cau 1 : Cho 1,9 gam hdn hgp mudi cacbonat va hidrocacbonat ctia kim loai kiém M tic
dung hét véi dung dich HCI (du), sinh ra 0,448 lit khi (¢ dktc). Kim loai M 1a

A. Li B. Na. C. K. D. Rb.

Céu 2 : Hoa tan hoan toan 12,0 gam hdn hop Fe, Cu (ti 16 mdi 1 : 1) bang axit HNOs thu
duoc V lit (& dktc) hon hop khi X gém NO va NO;) va dung dich Y (chi chtra hai mubi
va axit du). Ti khdi ctua X ddi voi H, bang 19. Gid tri cua V 1a

A.6,72. B. 4,48. C. 5,60. D. 3,36.

Céu 3 : Cho 1,7 gam hdn hop gém Zn va kim loai X thudc nhém IIA tic dung véi dung
dich HCI du, sinh ra 0,672 lit khi H, (¢ dktc). Mat khdac, khi cho 1,9 gam X tac dung véi
dung dich H,SOs3 loang, du thi thé tich khi H, sinh ra chua dén 1,12 1t (¢ dktc). Kim loai
Xla

A. Ba. B. Ca C. Mg. D. Fe.

Cau 4 : Cho m gam hon hop gém Na,COs; va Na,SOs tac dung hét véi dung dich H,SO4
lodng du thu duoc 2,24 lit hn hop khi (dktc). Hon hop khi nay c6 ti khdi so vai hidro 1a
27. Khbi luong cua Na,COj; trong hon hop ban diu 1a

A. 5,3 gam. B. 5,8 gam. C. 6,3 gam. D. 11,6 gam.
Céu 5 : Cho m gam hon hop bot Zn va Fe vao luong du dung dich CuSO,. Sau khi két
thic cdc phan ung, loai bé phan dung dich thu dwoc m gam bot rin. Thanh phin phan
tram theo khdi lugng cuia Zn trong hdn hop bot ban dau 1.

A.90,27%. B. 85,30%. C. 82,20%. D. 12,67%.
Céu 6 : Trong ty nhién ddng c6 2 ddng vi 1a **Cu va ®Cu. Nguyén tir khéi trung binh cua
ddng 12 63,54. Thanh phan % khéi lwong cua **Cu trong CuCl, 12 (cho Cl = 35,5)

A. 12,64%. B. 26,77%. C. 27,00%. D. 34,19%.
Céu 7 : D6t chdy hoan toan 8,96 1it hdn hop X gdm CHy4, C,H, va hidrocacbon Y thu
duoc 30,8 gam CO; va 10,8 gam nudc. Cong thirc phan trcua Y la :

A. CH, B. C3H» C. C3Hy D. C4H,
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Céu 8 : Hon hop X ¢6 ti khdi so v6i H, 1 21,2 gdm propan, propen va propin. Khi dét
chdy hoan toan 0,1 mol X, téng khéi lwong ctia CO, va H,O thu duoc 1a

A. 18,60 gam. B. 18,96 gam. C. 19,32 gam. D. 20,40 gam.
Cau 9 : Cho hdn hop hai anken ddng ddng ké tiép nhau tic dung véi nude (c6 H,SO4 1am
xtdc tic) thu dugc hdn hop Z gdm hai ancol X va Y. P6t chdy hoan toan 1,06 gam hon
hop Z sau d6 hép thu toan bd san phdm chay vao 2 lit dung dich NaOH 0,1M thu duoc
dung dich T trong d6 ndng d6 ctia NaOH bing 0,05M. Cong thirc cdu tao thu gon cia X
vaYla:(Cho:H=1;C=12;0 =16 thé tich dung dich thay d6i khong dang ké)

A. C;HsOH va C3H;0OH. B. C3H;0H va C4HoOH.

C. C,H50H va C4HoOH. D. C4HyOH va CsH;;OH.
Cau 10 : D6t chdy hoan toan V lit hdn hop khi (dktc) gdm hai hidrocacbon thudc ciing

) , . n
day dong ding c6 khdi luong phén tir hon kém nhau 28 dvC, thu dwgc ——= = % . Cong
Nyo
thirc phén tir ctia cdc hidrocacbon lan luot 1a :
A. CH4 va C3H8. B. C2H6 va C4H10.
C. C3H8 va C5H12. D. C4H10 va C6H14.

Céu 11 : Hon hop X gdm 2 ancol c6 s6 nguyén tir cacbon bang nhau. D6t chdy hoan toan
0,25 mol X thu dugc 11,2 lit CO; (dktc). Mat khac, 0,25 mol X dem tdc dung v6i Na du
théy thoat ra 3,92 lit H, (dktc). Céc ancol trong X la:

A. C,HsOH va C,H4(OH), B. C3H;0H va C3Hg(OH),

C. C3H;0H va C3Hs5(OH)3 D. C4HyOH va C4Hg(OH),
Cau 12 : Hon hop 3 ancol don chuc, bac mét X, Y, Z c6 téng $6 mol 12 0,08 mol va téng
khdi luong 1a 3,387 gam. Biét Y, Z c6 cling $b nguyén tu cacbon, My < Mz , va 3nx =
5(ny + nz ) . Cong thuc clu tao cua ancol Y la

A. CH=C-CH,OH hoac CH,=CH-CH,0OH.

B. CH=C-CH,0OH hoac CH;3-CH,-CH,OH.

C. CH,=CH-CH,OH hoac CH3-CH,-CH,OH.

D. CH=C-CH,OH hoac CH,=CH-CH,0H hoac CH;3-CH,-CH,OH.

Céau 13 : Hon hop gém hidrocacbon X va oxi c6 ti 1 sé mot twong tng 12 1 : 10. Dot

chdy hoan toan hdn hop trén thu duoc hdn hop khi Y. Cho Y qua dung dich H,SO, dic

75

"" EBOOK16+
] |



76

thu duoc hdn hop khi Z c6 ti khdi d6i véi Hidro bang 19. Céng thirc phén tir cua X 1a
(ChoH=1,C=12,0=16)

A. C3Hg B. C3Hs C. C4Hs D. C3Hy
Cau 14 : Cho m gam hdn hop gdm hai chit X va Y déu thudc diy dong dang cia axit
metacrylic tic dung véi 300ml dung dich Na,CO; 0,5M. Dé phan huy luong mudi
cacbonat du can dung vira hét 100ml dung dich HC1 1,0 M. Mit khdc, d6t chdy hoan toan
m gam hdn hop trén rdi dan san phdm chady qua binh I chira dung dich H,SO, dic sau d6
qua binh II chita dung dich NaOH dic thi thdy d¢ ting khéi luong cuia IT nhidu hon I 1a
20,5 gam. Gid tri cia m la

A. 12,15. B. 15,1. C. 15,5. D. 12,05.
Cau 15: D6t chdy hoan toan 11,85 gam hdn hop hai este don chic X, ké tiép nhau trong
day ddng dang can dung tbi thiéu 63,0 lit khong khi (O, chiém 20% thé tich, do ¢ dktc).
San pham chdy duoc din qua binh I dung dung dich H,SO, dic, sau d6 qua binh II dung
dung dich Ca(OH), dic, du thi thdy khéi luong binh I ting m gam va binh II ting 23,1
gam. Cong thic cdu tao cua cic este trong X 1an luot 1 :

A. HCOOCH,CH3; va HCOOCH,CH,CHj3

B. HCOOCH=CH,; va HCOOCH=CH-CHj;

C. CH3COOCH3; va CH3;COOCH,CHj3

D. HCOOC=CH va HCOOC=C-CHj;

DAP AN
IB 2C 3B 4A 5A 6D 7A
SB 9A 10B 11A 12A 13C 14B  15B
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PHUONG PHAP 7

e@/&&&'ﬁ/’}’ly Sfildfs qrey déi
I. CO SO CUA PHUONG PHAP
1. Nguyén tic chung
Quy ddi 1a mot phuong phép bién dbi todn hoc nhim dua bai todn ban dau 12 mét hdn hop
phirc tap vé dang don gian hon, qua d6 1am cho céc phép tinh tré nén dang, thuén tién.
Khi 4p dung phuong phép quy doi phai tuan thii 2 nguyén tic sau :
+ Bao toan nguyén td.
+ Bao toan sb oxi hod.
2. Cac hwéng quy ddi va cha y
(1) Mot bai todn c6 thé c6 nhidu hudng quy ddi khéc nhau, trong d6 ¢6 3 hudng chinh : ‘
Quy d6i hdn hop nhidu chét vé& hdn hop hai hodc chi mot chit. |‘ J‘ EBOOKI6+
Trong truong hop nay thay vi giltt nguyén hon hgp cac chat nhu ban dau, ta chuyén thanh hon
hop vdi sb chat it hon (ciing ctia cdc nguyén to d6), thuong 12 hdn hop 2 chét, tham chi 1a 1 chit
duy nht.
Vi du, v6i hdn hop céc chat gdm Fe, FeO, Fe;0;, Fe,05 ta c6 thé chuyén thanh céc to hop sau
: (Fe va FeO), (Fe va Fe;0,), (Fe va Fe,03), (FeO va Fe;0,), (FeO va Fe,0;), (Fe;04 va Fe,03)
hodc Fe,O,.
Quy d6i hdn hop nhiéu chit vé cdc nguyén tir trong tng.
Thong thudng ta gip bai toan hdn hop nhidu chat nhung vé ban chét chi gom 2 (hodc 3)
nguyén td. Do d6, c¢6 thé quy ddi thing hdn hop dau vé hdn hop chi gdm 2 (hodc 3) chat 1a cdc
nguyén tur tuong Ung.
Vidu; (Fe, FeS, FeS,, Cu, CuS, Cu,S) M (Cu, Fe, S).
Khi thyc hién phép quy doi phai dam béo :
* S§ electron nhuong, nhan la khong ddi (BPLBT electron).
* Do su thay doi tac nhin oxi hod — c¢6 su thay ddi san pham cho phit hop.
Thong thuong ta hay gdp dang bai sau :
Kim loai —OXH 5 Hén hop san phdm trung gian _OXH, o san pham cubi

Vidu : Qud trinh OXH hoan toan Fe thanh Fe™
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+ 02
+0 HM
w Fe, (;y 5

O day, vi trang thai dau (Fe) va trang thdi cudi (Fe™) ¢ hai qu trinh 12 nhu nhau, ta c6 thé quy

ddi hai tdc nhan OXH O, va HNO; thanh moét tdc nhan duy nhét 1a 0O,

Fe Fe®*

(2) Do viéc quy ddi nén trong mét sd truong hop sb mol mot chat c6 thé cé gia tri am dé tong
s mol mdi nguyén td 1a khong doi (bao toan).

(3) Trong qué trinh 1am bai ta thudng két hop st dung cdc phuong phép bao toan khdi luong,
bao toan nguyén té va bao toan electron, két hop vai viée so d6 hod bai todn dé tranh viét phwong
trinh phan tng, qua d6 rit ngén thoi gian lam bai.

(4) Phuong 4n quy doi tot nhat, c6 tinh khai quat cao nhat la quy dbi thing vé cic nguyén tir
twong ing. Pay 1a phuong 4n cho 10i giai nhanh, gon va dé hiéu biéu thi diing ban chat hoa hoc.

II. CAC DANG BAI TOAN THUONG GAP

Vi du 1: Nung m gam bot sit trong oxi, thu dugce 3,0 gam hdn hop chét rin X. Hoa tan hét hon SiF
hop X trong dung dich HNO; du thodt ra 0,56 lit & dktc NO (1a san pham khtr duy nhat). Gi4 tri l‘ "‘ | EBOOK16+
cuam la:

A.2,52 B.2,22 C.2,62 D. 2,32
Gidi:

So dd hod bai todn:

Fe
Khi NO
Fe +[0] X FeO + dung dich HNO; / (0,56 lit, dktc)
Fe,O,
Fe.O Dung dich Fe**
3y
m gam 3,0 gam

Co: Nno = 0,02511’101
Trong triong hop ndy ta cé thé quy doi hon hop ban dau vé cdc hon hop khdc don gidan gom hai
chat (Fe va Fe;0;;, FeO va Fe,O;3 ; Fe;0y4 va Fe O3 Fe va FeO; Fe va Fe;0, ; FeO va Fe;0,
hodic thdm chi chi mét chat Fe, O, o day tdc gia chi trinh bay hai phwong dn 16i wu nhat
L Fe : x mol
Phuwong dn 1: Quy doi hon hop X thanh
Fe,O, : ymol

Theo bao toan khdi lwong: 56x +160y = 3,0 (1)

C4c qué trinh nhuong nhén electron:
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Fe — Fe*+3e N+ 3e — N7
X 3x 0,075 0,025
Theo bao toan electron: 3x = 0,075 = x =0,025 (2)

x =0,025
y=0,01

Fe : 0,025mol

Tr (1) va2) =
rvae { Fe,0, : 0,01mol

; Vay X gbm {

Theo bao toan nguyén t6 dbi véi Fe:

YNp. = Npe + 2 Np o = 0,045 mol = m =56.0,045= 2,52 = Pédp dn A

. x Fe : x mol
Phwong dn 2: Quy do6i hon hop X thanh
FeO : y mol

Theo bao toan khdi luong: 56x+72y = 3,0 (3)

Céc qué trinh nhuong nhéan cua eletron:

Fe’ > Fe*+ 3¢ : Fe™ > Fe'+ le ; N™ + 3¢ — N7
X 3x y y 0,075 0,025
Theo bdo toan eletron: 3x +y = 0,075 (4)

x =0,015 Fe:0,015 mol

FeO:0,03mol

9

Ta 3) (4) = { ; Vay X gom: {

Theo bao toan nguyén t6 dbi véi Fe:
YNg = Nge + Ngeo = 0,045 mol = m = 56.0,045 = 2,52 = DPdép 4n A.
Vi du 2: Hoa tan hoan toan 30,4 gam ran X gdm ca CuS Cu,S va S bang HNO; du, thodt ra 20,16
lit khi NO duy nhét (dktc) va dung dich Y. Thém Ba(OH), du vao Y thu dwoc m gam két tia. Gid
tri cua m la

A. 81,55. B. 104,20. C. 110,95. D. 115.85.
Giai:
Cu : x mol

Qui d6i hdn hop X thanh
P CuS:y mol

Theo bao toan khdi luong: 64x+96y= 30,4(5)

So d6 hod bai toan:

+2
Khi NO
0 +5

X Cu + HNO; du / (20,16 1it , dktc) 9

2+ + Ba(OH), du Cu(OH
Cus’ Dung dich Y | €U 0,y | CuOH:

30,4 gam 50427 Bas0s
m gam
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Céc qué trinh nhuong nhan electron
Cu’— Cu™*+2 ; CuS—>Cu™+8S"+ 8 ; N+3 — N7
X — 2x y ———» 8y 27 - 09
Theo bdo toan eletron: 2x +8y =2,7 (6)
x =-0,05 ‘ {Cu :=0,05 mol

X gbm

Tu (5),(6) =
y =0,35 CuS: 0,35 mol

Neyom), = Z ne, =0,3mol

Theo bao toan nguyén to:
N0, =Ng = 0,35 mol

= m=98.0,3 +233.0,35 = m=110,95 = DPdpanC
Vi du 3: Hén hop X ¢6 ti khdi so véi H, 1a 21,2 gdm propan, propen va propin. Khi dét chay
hoan toan 0,1 mol X, téng khdi Iugng cua CO, va H,O thu dugc 1a
A. 18,60 gam. B. 18,96 gam. C. 19,32 gam. D. 20,40 gam.
Giai: Yy
| "‘ EBOOK16+

A a2k .o C3H8 +0,,t° Coz
So do dot chay: —

CH, H,O
Téng khéi lugng CO, va H,O thu dugc la:
M =44.0,3 +18.(0,06. 4 + 0,042) = 18,96 gam = D4p 4n B
x Twong tu co thé quy déi hon hop X thanh (C3Hg va C;Hg) hodc (CsHgva C;H,) ciing thu duoc
két qua trén
Vi du 4: Nung m gam bot Cu trong Oxi thu duge 24,8 gam hdn hop chat rin X gom Cu, CuO va
Cu,0. Hoa tan hoan toan X trong H,SO, ddc néng thodt ra 4,48 lit khi SO, duy nhét (dktc). Gia
tri cua m la

A.9,6. B. 14,72. C.21,12.

D.224.

Gidi:

So dd hod bai todn

Cu Khi SO,
+O] H,S0,d / (0,2 mol)
Cu——— X< CuO 4>\
Cu,0 Dung dich Cu**

Quy d6i hon hop X thanh Cu :x mol
u 01 non an
Y P CuO: y mol

Theo bao toan khoi lugng: 64x +80y = 24,8 )
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Céc qué trinh nhuong nhan eletron:

Cu — Cu* + 2e : SY 4 2e— ST DLBTgX:O’z (10)
X 2X 0,4 0,2

Cu:0,2 mol
CuO:0,15 mol

b

Tu (9) va (10) =
u (9) va (10) {y=0,15

; Vay X gom: {

Theo bao toan nguyén t6 dbi véi Cu :
z N, =N =0,2 +0,15=0,35mol = m =64. 0,35=22,4 = PdpanD

> Twong ty co thé quy doi hén hop X thanh (Cu va Cuy0) hodc (CuO va Cuy0)

2. Quy ddi nhiéu hop chit vé cac nguyén tir hoic don chit twong ting

Vi du 5: (Lam lai vi du 1) Nung m gam bot sét trong oxi, thu dugc 3,0 gam hdn hop chat ran X.
Hoa tan hét hdn hop X trong dung dich HNO; (du), thoat ra 0,56 lit (¢ dktc) NO (1a san phém khtr

duy nhat). Gid tri ciam 1a

A.2,52. B. 2,22. C.2,62. D. 2,32.
Giai: l‘ " EBOOKI16+
e

e x Fe : x mol

Quy do6i hon hgp X thanh:
:y mol
So dd hod bai todn:
Fel NO: 0,025 mol
e +5
Fe%olX{oo }%<: Fe’: x mol
0*: y mol

Theo bao toan khdi lwong: 56x + 16y = 3,0 (11)
Céc qué trinh nhuong nhéan electron:

Fe — Fe® + 3¢:;0° +2 — O?:N” + 3¢ —» N7

X x oy Yy 0075  0.025
Tur (11) va (12) x=0,045 . |Fe:0,045mol
u va = VA N
y=0,03 " VXM ey 0,03 mol

m = 56.0,045 =2,52 — Dép 4n A.

Vi du 6: Tron 5,6 gam bot mét v6i 2,4 gam bot luu huynh rdi dun néng (trong diéu kién khong cé

khong khi) thu duge hdn hop rin M. Cho M tic dung véi luong du dung dich HCI thiy giai
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phéng hdn hop khi X va con lai mot phan khong tan Y. Dé ddt chay hoan toan X va Y can vira da
V lit khi oxi (dktc). Gid tri ciia V 1a

A.28. B. 3,36. C. 4,48, D. 3,08.
Giai:
Nhan thdy: Hon hop khi X gdm H,S va H,, phan khong tan Y 12 S
Hon hop H, va H,S ¢6 thé quy dbi thanh H, va S, nhu vay d6t X va Y coi nhu dot H, va S, vi vay
s6 mol H, bang s6 mol Fe
2H, + O, — 2H,0
S + 0, » SO,

= VO: = (%nFe + ns)'22,4 = 2,8Ht

= Ddp 4n A.
Vi du 7: (Lam lgi vi du 2) Hoa tan hoan toan 30,4 gam ran X gom Cu, CuS, Cu,S va S bang
HNO; du, thoat ra 20,16 lit khi NO duy nhét (dktc) va dung dich Y. Thém Ba(OH), du vao Y thu
l ' EBOOK16+
el

dugc m gam két tia. Gid tri ctia m la

A. 81,55. B. 104,20. C. 110,95. D. 115,85.
Giai:
Quy ddi hén hop X thanh
Cu :x mol
S:ymol
Theo bao toan khoi lugng: 64x + 32y =30,4 (13)
So db héa bai tosn: 2
o Khi NO
xJCu FHNO, di (20,16 1it, dktc)
0 Cu**  +Ba(OH), du c+2 OH
S Dung dich Y L l +g1( )2
SO~ BaSO,
m gam

C4c qué trinh nhuong, nhén electron:

Cu’ - Cu”?+ 2; S — S+ 66 ; N° + 3¢ - N?
X — » 2% y ——» 0Oy 2,7 <« 09
Theo bao toan electron:

2x + 6y =2,7(14)
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Tir (13), (14) x=0,3 Cu:0,3mol
[i¢ , = = 5
y=035  X&M 15.035mol

Theo bao toan nguyén to:

Neyom), =N, =0,3mol
50, =N =0,35mol

= m=98.0,3 +233.0,35
= m=110,95
= Pép an C.
Vi du 8: (Lam lai vi du 3) Hon hop X c6 ti khdi so véi Hy 12 21,2 gdm propan, propen va propin.
Khi d6t chay hoan toan 0,1 mol X. tong khéi lugng ciia CO, va H,O thu duoc 1a

A. 18,60 gam. B. 18,96 gam. C. 19,32 gam. D. 20,40 gam.
C:0,3mol

H:y mol = ng=4,24-0,3. 12 = 0,64 mol

Quy ddi hén hop X thanh {

‘ 5% ¢ EBOOK16+
So do chay: l ,' ‘ p

C +0,,t° COZ
2
H H,0

Téng khéi lugng CO, va H,O thu duge 1a: m = 44. 0,3 + 18. 0,32 = 18,96 gam
= Ddp 4n B.
Vi du 9: (Lam lgi vi du 4) Nung m gam bot Cu trong oxi thu duoc 24,8 gam hdn hop chét rin X
gém Cu, CuO va Cu,0. Hoa tan hoan toan X trong H,SO, dic nong thoat ra 4,48 lit khi SO, duy
nhit (dktc). Gid tri ciia m 1a

A9,6 B.14,72. C.21,12. D. 224.
Giai:
Cu:x mol

Quy ddi hén hgp X thanh
O:y mol

Theo bao toan khoi lugng: 64x + 16y =24,8 (15)

So d6 héa bai todn :

SO,
Cy 0! % {Cu } H150,0 <: (0,2 mol)
(0]
Cu2+
m gam 24,8 gam o>

Céc qué trinh nhuong, nhan electron:

83



84

Cu - Cu” +2; 0O° + 2 — 07; S +2 — S"
X 2x y 2y 0,4 0,2
Theo bdo toan electron: x —y =0,2 (16)

x =0,35

Tu (15),(16
u (15),( ):{y:O,IS

. Cu:0,35 mol
Vay X gom {o 0,15 mol
= m=64.0,35=224
= Ddp 4n D.
3. Quy ddi mdt chét thanh nhiéu chat.
Vi du 10: Khi d6t chdy hoan toan mdt polime X (tao thanh tr phan tmg dong triing hop giita
buta-1,3-dien va acrilo nitrin) voi lwgng oxi vira dii thay tao thanh mot hdn hop khi & nong d6 dp

suit xdc dinh chira 59,1 % CO, vé thé tinh. Ti 1 s6 mol hai loai monome 12

Y
EBOOK16+
. % B 3 C. l D. % l 1' ‘ f

A '3 3
Gidi:
Quy ddi polime thanh 2 monome ban dau
CHg — 4CO, + 3H,0
X 4x 3x

C3H3N - 3C02 + 1,5 Hzo + 0,5 N,

y 3y 1,5y 0,5y
Ta co:
4x +3 1
X y=0,591:>£=§:> Dép 4n C

7x +5y y

4. Quy déi tac nhan oxi héa

Vidu 11: (Lam lgi vi du 1) Nung m gam bot st trong oxi, thu dugc 3,0 gam hdn hop chét rin X.
Hoa tan hét hdn hop X trong dung dich HNO; (du), thodt ra 0,56 lit (dktc) NO (1a san pham khir
duy nhét). Gia trj cta m la:

A. 2,52 B.2,22 C.2,62 D. 2,32
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Gidi:

So dd hoéa bai todn:

Fe
NO
FeO
Fe—10 X dd HNO, — (0,025 mol)
Fe,0, \ ,
3+
Fe304 dd Fe
m gam 3,0 gam
Thay vai tro oxi héa cia HNO; béng [O], ta co:
Fe
Fe—tol x| 0 (o g g
*) Fe,O, (%) 273
Fe,O,
m gam 3 gam
O day ta da thay vai trd nhan electron ciia N** bang O: o

N® + 3¢ > N? o 0°+2 5072 "'

0,075 0,025
Theo nguyén tic quy doi, sé electron do N** nhan va O° nhan phai nhu nhau:
= 2npes = 0,075
= npx = 0,0375

Theo bao toan khéi lugng: Mpe,0, = My + Mgy =3,0+16.0,0375 = 3,6 gam

o 2.3,6
Theo bdo toan nguyén té dbi véi Fe: npe = 2 Npe,0, = - = 0,045mol

160

= m = 56.0,045 = 2,52 gam
= Ddp 4n A.
Vi du 12: (Lam lai vi du 4) Nung m gam bot Cu trong oxi thu duge 24,8 gam hén hop chit ran X
gém Cu, CuO va Cu,0. Hoa tan hoan toan X trong H,SO, dic néng thodt ra 4,48 lit khi SO, duy
nhét (dktc). Gid tri cia m 1a

A. 9,6 B. 14,72. C.21,12. D.224.
Giai:

So' dd héa bai toan:
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Cu Khi SO,
Cu—2 X {CuO — 1504 o (0,2 mol)

Cu,0 Dung dich Cu**
m gam 24,8 gam
Thay vai trd oxi héa ctia H,SO, bang [O]:

Cu
Cu— > XCu0 +——Cu0
*) (*%)
Cu,0O
m gam 24,8 gam
O day ta thay vai trd nhan electron ciia S* bang O:
S*+2e -8 o 0’ +2e - 0?
04 0,2

Theo nguyén tic quy doi: Noc++ =0,2 mol.

Theo bao toan khoi lwgng: meyo =my + Mo+ = 24,8 + 16.0,2 =28 gam
28

>m=—.64=224
80

= Ddp 4n D.

III. BAI TAP TU LUYEN

Cau 1 : D¢ hoa tan hoan toan 2,32 gam hdn hgp gdm FeO, Fe;0, va Fe,0; (trong d6 s6 mol FeO
bang s6 mol Fe,05) can ding vira di V lit dung dich HC1 1M. Gi4 tri ciia V Ia

A. 0,08. B.0,16. C.0,18. D. 0,23.
Cau 2 : Cho 11,36 gam hon hop gém Fe, FeO, Fe,0; va Fe;O, Phan trng hét voi dung dich HNO;3
loang (du), thu dugc 1,344 lit khi NO (san phélm khtr duy nhit & dktc) va dung dich X. C6 can
dung dich X thu dugc m gam mudi khan Gid trj ciia m 1a

A. 49,09. B. 38,72. C. 35,50. D. 34,36.
Cau 3 : Oxi hod chim m gam Fe ngoai khong khi thu dugc 12 gam hén hgp X gom FeO, Fe;0,
Fe,0; va Fe du. Hoa tan hoan toan X trong HNO; thu dugc 2,24 lit NO (chat khir duy nhét, do ¢
dktc). Gia tri m la

A.7,57. B.7,75. C. 10,08. D. 10,80.
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Cau 4 : D6t chdy 6,72 gam bot Fe trong khong khi du dwoc m gam hén hop X gdm FeO, Fe;0,
Fe,0; va Fe du. Dé hoa tan X can ding vira hét 255ml dung dich chita HNO; 2M thu duoc V lit
khi NO, (San pham khir duy nhét, do & dktc). Gid tri ciia m, V 1an luot la

A. 8,4 va 3,360. B. 8,4 va5,712.

C. 10,08 va 3,360. D. 10,08 va 5,712.
Cau 5 : Hon hop X gébm Mg, MgS va S. Hoa tan hoan toan m gam X trong HNO; dic, néng thu
duoc 2,912 lit khi N, duy nhét (dktc) va dung dich Y. Thém Ba(OH), du vao Y duoc 46,55 gam
két tha. Gid tri cia m 1a

A.4.8. B.7,2. C.9,6. D. 12,0.
Cau 6 : Cho 18,5 gam hon hop gém Fe va Fe;O4 vao 200ml HNO; dun néng. Sau phan tng thu
duogc 2,24 lit khi NO duy nhat (dktc), dung dich X va con lai 1,46 gam kim loai chira tan. N6ng
dd mol cua dung dich HNO; da dung la

A. 2, 7M. B. 3,2M. C.3,5M. D. 2,9M.
Cau 7 : Hoa tan hoan toan m gam hdn hop X gém Fe, FeCl, , FeCl; trong H,SO, dic néng, thodt
ra 4,48 lit khi SO, duy nhit (dktc) va dung dich Y . Thém NH; du vao Y thu dugc 32,1 gam két
taa. Gia tri m la

A. 16,8. B. 17,75. C. 25,675. D. 34,55.
Cau 8 : Hoa tan hoan toan 34,8 gam mot oxit sit dang Fe,O, trong dung dich H,SO, dic néng.
Sau phan tng thu dugc 1,68 lit khi SO, (san phdm khir duy nhét do & dktc). Oxit Fe,Oy, Ia

A. FeO. B. Fe;0, C. FeO hoac Fe;0, D. Fe,0;
Cau 9 : Hoa tan hoan toan 25,6 gam chit rin X g6m Fe , FeS, FeS, va S béng dung dich HNO;
du, dktc ra V lit khi NO duy nhét (dktc) va dung dich Y . Thém Ba(OH), du vao Y thu dugc
126,25 gam két tua. Gid tri ciia V 1a

A. 17,92, B. 19,04. C. 24,64. D. 27,58.
Cau 10 : Cho hdn hop X gom FeO, Fe,0; , Fe;0, véi s6 mol bang nhau. Liy a gam X cho phan
g véi CO nung néng sau phan tmg trong binh con lai 16,8 it hdn hgp ran Y. Hoa tan hoan toan
Y trong H,SO, déc, néng thu dugc 3,36 lit khi SO, duy nhét (dktc). Gid tri cua a va sé mol H,SO,
da phan tg lan luot 12

A. 19,20 va 0,87. B. 19,20 va 0,51.

C. 18,56 va 0,87. D. 18,56 va 0,51.
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Cau 11 : Hon hop X c6 ti khdi so véi H, 1a 27,8 gém butan, metylxiclopropan, but-2-en,
etylaxetilen va divinyl. Khi dt chdy hoan toan 0,15 mol X, tong khdi lugong ciia CO, va H,O thu
duoc la

A. 34,50 gam. B. 36,66 gam. C. 37,20 gam. D. 39,90 gam.
Cau 12 : Hoa tan hoan toan 14,52 gam hdn hop X gdbm NaHCO; , KHCO5 va MgCO; trong dung
dich HCI du, thu dugc 3,36 lit khi CO, (dktc). Khéi lugng mudi KCI tao thanh trong dung dich
sau phan tng la

A. 8,94 gam. B. 16, 7 gam. C. 7,92 gam. D. 12,0 gam.
Cau 13 : Cho 13,92 gam hdn hop X gém Cu va mét oxit sat vao dung dich HNO; loang du thu
dugc 2,688 lit khi NO (san pham khir duy nhat, do & dktc). C6 can dung dich sau phan tmg thu
dugc 42,72 gam mudi khan. Cong thirc clia oxit sit 1a

A. FeO. B. Fe;0, C. Fe,04 D. Fe;0,4 hoac FeO.
Cau 14 : Cho 9,12 gam hon hop gém FeO, Fe,05, Fe;0, tic dung voi dung dich HCI (du). Sau
khi cac phan ting xay ra hoan toan, dugc dung dich Y ; ¢6 can Y thu dugc 7,62 gam FeCl, va m

gam FeCl; . Gid tri cia m la

A. 4,875 . B. 9,60. C.9,75. D. 4.80.
PAP AN

1A 2B 3C 4A 5C 6B 7D

8B 9C 10D 11B 12A 13A 14C
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PHUONG PHAP 8

egf/umy /z/ﬁa'/i (ﬂt’(\ﬁ% cheo

I. CO SO CUA PHUONG PHAP
1. Nguyén tic

- Bai todn lién quan dén hdn hop céc chit 1a mot trong nhitng bai toin phd bién nhét trong
chuong trinh Hod hoc phd thong, hau hét cdc bai toan thudng gip déu it nhiéu c6 céc dit kién lién
quan dén mot hdn hop chit nao dé, c6 thé 1a hdn hop kim loai, hdn hop khi, hdn hop cdc chit
ddng dang, hdn hop dung dich, . . . . Pa nhiing bai todn nhu vdy déu c6 thé van dung duoc
phuong phap duong chéo va giai todn.

- Phuong phép nay thudng dugc dp dung cho céc bai toan hdn hop chira 2 thanh phan ma yéu
cdu cuia bai toan 12 xdc dinh ti 18 giira 2 thanh phan d6.

- Phuong phap duong chéo tu n6 khong phai 1a giai phap quyét dinh ctia bai toan (hoan toan c6
thé giai bang phwong phap dat 4n - giai h¢) nhung 4p dung duong chéo hop li, ding céch, trong
nhiéu truong hop s& gitip tc do 1am bai ting 1én dang ké, diéu nay dic biét quan trong khi lam
bai thi tric nghiém nhu hién nay.

2. Phan loai cic dang toan va mét s6 chi ¥ khi giai toan

Phuong phép dudng chéo 1a mot trong nhitng céng cu phd bién va hitu hiéu nhu trong giai toan
hod hoc & chuong trinh phd thong. C6 thé dp dung linh hoat phurong phap nay cho rit nhiéu dang
bai khdc nhau. Mot sé dang bai tiéu biéu dugc tong két va liét ké ra dudi day :

Dang 1 : Tinh todn ham lwgng cdc dong vi

-Pdng vi (cling vi tri) 1a cdc nguyén tir ¢6 ciing s6 proton nhung khac nhau vé sé khéi (do khac
nhau sb notron) nén ciing thuc mot nguyén té hod hoc va c¢é cing vi tri trong tuan hoan cic
nguyén tb hod hoc.

- Khic vé6i s6 khoi ctia dong vi, khbi lugng nguyén tir trung binh 1a gid tri trung binh cic sb
khdi clia cdc dong vi tao nén nguyén té d6. Trong truong hop nguyén td dugc tao nén boi 2 dong
vi chu yéu, ta c6 thé dé dang tinh dugc ham lugng chat mdi dong vi bang phwong phéap duong
chéo.

Dang 2 : Tinh ti 1¢ thanh phan ciia hén hop khi qua ty khéi

- Hon hop khi, nhit 12 hdn hop 2 khi 12 mot dir kién d& dang bat gap trong nhiéu 12 todn hod

hoc ma théng thudng ta s& phai tinh sé mol hodc ty 18 s6 mol hodc thé tich hodc ti 1¢ thé tich dé

tim ra dugc gid tri cudi cing cua bai toan.
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Dang 3 : Tinh todn trong pha ché cdc dung dich cé cing chit tan
- Trong truong hop bai todn c6 su thay doi vé nong do ctia dung dich do bi pha lodng hoic do
bi tron 1an véi mot dung dich ¢ néng d6 khdc, ta c6 thé ap dung duong chéo dé tim ra ti 18 gilta

cic dung dich nay. Cac cong thuc thuong sur dung trong dang todn nay la :
- Khi pha lodng V, lit dung dich A néng do C,,; v6i Vg lit dung dich B nong do C,, c6 cung
chét tan, ta thu dugc dung dich maéi ¢6 néng do EM (CMA <EM < CMB ) trong dé6 ti 1€ thé tich

ctia 2 dung dich ban dau 2 :

Cy, Cy, - Cw
\_ /
C
/ M \ -
Cy, Cu - Cy,
B/ s
Vo GG, Il

Chii y : 1a cong thirc trén chi diing trong truéng hop thé tich ciia dung dich méi bang tong thé tich
ctia 2 dung dich ban ddu (néi cich khac, sy hao hut vé thé tich khi pha ché 2 dung dich nay 1a
khong déng ké).

- Khi pha m, gam dung dich A ndng d6 A% véi mg gam dung dich B ndng d6 B% cing chat
tan, ta thu dugc dung dich méi cé néng d6 C% ( A% < C% < B%) trong d6 ti 1€ khéi luwgng cta 2

dung dich ban dau la:
A% \ /B% - C%
B% C% - A%
m, B%-C%
- ==
m, C%—-A%

Chii y : Vim = d.V véi d 1a khéi lugng riéng hay ti khdi ctia chat 16ng nén néu ti khéi ciia 2 dung
dich ban d4u bang nhau va bang véi ti khdi ctia dung dich méi sinh. (ti khdi dung dich thay d6i

khong dang ké) thi ti 18 vé khéi luong ciing chinh lai 1& thé tich ctia 2 dung dich :

m, _dxV, _V,

m, dxV, V;
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- Trong truong hop ti khdi cta 2 dung dich bi thay dbi sau khi pha tron : Khi pha V, lit dung
dich A ¢6 ti khéi d; véi Vg lit dung dich B ¢6 ti khdi d, ¢6 cling chét tan, ta thu dugc dung dich

méi c6 ti khdi d (d; < d < d,) trong d6 ti 1¢ thé tich ctia 2 dung dich ban dau la:

d, \ /dz_
d
/ \ ~
d, d-d,
- ch_iz_a
V, d-d,

Ngoai ra, khi 1am céc bai dang nay, ta con phai chd ¥ mot sb nguyén tic mang tinh gia dinh dudi
day :
+ Chat ran khan coi nhu dung dich c6 ndng d6 C% = 100%
+ Chat ran ngdm nudc coi nhu mot dung dich ¢6 C% bang % khdi lwong chét tan trong dé.
+ Oxit hay quing thuong duoc coi nhu dung dich cta kim loai ¢c6 C% bang % khbi lugng
ctia kim loai trong oxit hay quing d6 (hodc coi nhu dung dich ciia oxi c6 C% bang % khdi lugng
cua oxi trong oxit hodc quing do)
+ H,0 (dung mdi) coi nhu dung dich c6 ndng d6 0% hay OM
+ Okit tan trong nudc (tdc dung voi nudc) coi nhu dung dich axit hoac bazo tuong ung c6
ndng d6 C% > 100%
+ Khoi lugng riéng hay ti khéi ciia H,O 1a D = 1g/ml
Dang 4 : Tinh thanh phén hén hop muéi trong phén iing gifta don bazo vdi da axit
- Ti 1é : phwong trinh - s6 mol
Dang 5 : Tinh ti I¢ cdc chit trong hén hop 2 chit hiru co
- Bai to4n hdn hop 2 chét hitu co, ddc biét, 2 chat dong ding ké tiép 1a mot dir kién rat hay gap
trong bai toan héa hitu co phd théng. Trong nhiing bai todn nay, néu c6 yéu cau tinh ty 1¢ % ctia 2
chét trong hon hop ban dau (Vé khéi luong hoac thé tich hoac ) mol) ta nén 4p dung phuong
phép duong chéo
- Chi ¥ Ia dir kién dong dang lién tiép chi phuc vu viéc bién ludn gia tri roi rac, khong lién quan
dén viéc str dung duong chéo dé tinh ty 1¢, do d6, trong truong hop da biét gia tri cua dai luong dic
trung ctia 2 chat (X, va X trong bai todn tong quat) thi ta vin hoan toan c6 thé tinh duoc ti 1¢ nay, du

hai chat d6 khong phai 1a dong dang lién tiép, tham chi khong phai 1a dong dang.
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- Pai luong trung binh diing 1am cin ctr dé tinh todn trén dudng chéo trong trudng hop nay
thuong 1a: S6 nguyén tir C trung binh, khdi luong phén tir trung binh, s6 nguyén tir H trung binh,
s6 lién két pi trung binh, sé nhém chirc trung binh... va ty 1& thu duogc 1 ty 18 s6 mol 2 chat.
Dang 6 : Tinh ti I¢ cdc chit trong hén hop 2 chit vo co

- Bai todn 2 chit vo co ciing kha thudng gip trong sb cdc bai todn héa hoc. Thong thudng dé
12 hdn hop 2 kim loai, 2 mudi,... ma kha ning phan (mg va héa tri ciia chiing trong cic phan g
héa hoc 1a tuong dwong nhau, trong trudng hop nay, ta thuong ding gid tri khéi lugng phan tir
trung binh 1a co s¢ dé tinh toan trén duong chéo.

- Trong mdt sd trudng hop khéc, héa tri va kha ning phan tng cia cic chit trong hdn hop
khong tuong duong nhau thi ta dung héa tri trung binh lam co s¢ dé dp dung phuong phdp dudng
chéo.

Dang 7: Ap dung phwong phdp dwong chéo cho hén hop nhiéu hon 2 chit.

- V& nguyén tic, phuong phap dudng chéo chi dp dung cho hdn hop 2 thanh phan, diéu nay khong
thé thay ddi. Tuy nhién khai niém “2 thanh phan” khong c6 nghia 12 “2 chat”, d6 c6 thé 1a hai hén
hop, hodc hdn hgp véi 1 chat,... mién sao ta ¢6 thé chi ra & d6 mot dai lugng dic trung c6 thé gitip
chia tit ca cdc chat ban dau thanh 2 nhém, “2 thanh phan” 12 c6 thé 4p dung dudng chéo.

- Ngoai ra, ¢6 thé nhitng hdn hop c6 nhiéu hon 2 thanh phan, nhung ta da biét ty 1 ciia mot vai
thanh phan so v&i céc thanh phan con lai trong hdn hop thi van hoan toan c6 thé giai bang
phuong phap duong chéo.

Dgng 8 :Ap dung phwong phdp dwong chéo dé danh gid khd nding phdn iing ciia cdc chit
II. CAC DANG BAI TOAN THUONG GAP
Dang 1: Tinh toan ham lweng cac dong vi.
Vi du 1 : Nguyén tir khdi trung binh ctia Brom 1a 79,91. Brom ¢6 hai dong vi bén . Br va 5. Br.
Thanh phan % sd nguyén tir ciia 251 Brla:

A.54,5% B. 55,4% C.45,5% D. 44,6%
Giai:

Ap dung phuong phép duong chéo, ta c6:

79
Br(M =79) — M > 055 ———> s
79,91
— bép an C
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Vi du 2 : Khdi lugng nguyén tir trung binh cua Bo 1a 10,812. Hoi mdi khi ¢6 94 nguyén tir 12B
thi ¢6 bao nhiéu nguyén tir '} B ?

A. 188 B. 406 C. 812 D. 94
Gidi:

Ap dung phuong phép duong chéo, ta c6:

“BM=10) . 0,184——> 94

—
10,812
7

/A

"B(M=11) 0,812 -~ 406

= Ddpan B
Vi du 3 : Trong tu nhién dong c6 2 déng vi 1a Cu va “Cu. Nguyén tir khdi trung binh cta dong

1a 63,54. Thanh phﬁn % khbi luwong cta %Cu trong CuSO41a (cho S = 32,0 =16)

A.39,83% B.11% C.73% D. 28,83% l " ‘

Giai:
Ap dung phuong phép duong chéo, ta c6:

S Cu(M = 63) 146 ———— T3%

T

63,54

/
SCuM=65) T

Xét trong 1 mol CuSO, , ta d& dang cé:

oo 0,73.63
(o) B
B 63,54 +96

054 ——— 27%

.100% = 28,83%

= Ddp 4n D

Dang 2: Tinh ti 1é thanh phén ciia hdn hop khi qua ti khéi.

Vi du 4 : Mot hdn hop gdm O, , O5 & diéu kién tiéu chuan c6 ti khéi hoi v6i hidro 1a 18. Thanh
phin % vé thé tich cta O trong hdn hop 1a

A. 15%. B. 25%. C.35% . D. 45%.
Giai:

Ap dung phwong phép dudng chéo, ta c6:
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O,M=32) 12
2 \ /
18.2=36
O,(M =48) / \ 4
= Diép 4n B

Dang 3: Tinh toan trong pha ché dung dich.

94

75%

25%

Vi du 5 : Thé tich dung dich HCI 10M va thé tich H,O can diing dé pha thanh 400ml dung dich

2M lan luot I :
A. 20ml va 380ml
C. 80ml va 320ml
Giai:

Ap dung phuong phép duong chéo, ta c6:

HCI (10M) 5
\ /
M
HooM) — e
— bép an C

—> 1

-

4

B. 40ml va 360ml
D. 100ml va 300ml

“ l‘"‘ | EBOOKI6+

320

Viduy 6 : Tron m; gam dung dich NaOH 10% véi m, gam dung dich NaOH 40% thu duoc 60

gam dung dich 20% . Gia tri cia m;, m, tuong Gng la :

A. 10 gam va 50 gam
C. 40 gam va 20 gam
Giai:
Ap dung phuong phép duong chéo, ta c6:
NaCl (10%)

20%

20 ———> 2

NaCl(40%) T

— bépan C

B. 45 gam va 15 gam
D. 35 gam va 25 gam

> 40

—> 20

94
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Vi du 7 : Can liy bao nhiéu gam tinh thé CuSO,4.5H,0 va bao nhiéu gam dung dich CuSO, 8%
dé pha thanh 280 gam dung dich CuSO, 16% ?

A. 180 gam va 100 gam B. 330 gam va 250 gam
C. 60 gam va 220 gam D. 40 gam va 240 gam
Giai:

CuS0O4,5H,0 — Coi CuS0O,4.5H,0 la dung dich CuSO,cé:

160

250

C% = @.100% =64%
250

Ap dung phuong phép duong chéo, ta c6:
CuSO,.5H,0(64%) 8 - 1 40

16%

CuS0,8% —

/

48 —= 6 —— = 240
= Ddp 4n D
Vi du 8 : Hoa tan 200 gam SO; vao m gam dung dich H,SO4 49% ta dugc dung dich H,SO,
78,4%. Gia tri cia m la
A. 133,3 gam. B. 300 gam. C. 150 gam. D. 272,2 gam.
Giai:
Do c¢6 phéan trng héa hoc:
SO; ——— = H,S0O,
— Coi SOs1a “Dung dich H,SO,” ¢6 C% = % 100% =122,5%

Ap dung phuong phép duong chéo, ta c6:

SO,(1225%) 29.4 2 > 200
) — W — —
78.,4%
/
H,S0,49% Y
= Ddpan B
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Vi du 9 : Hoa tan hoan toan m gam Na,O nguyén chat vao 40 gam dung dich NaOH 12% thu
duogc dung dich NaOH 51%. Gia tri cia m 1a m la:

A. 10 gam B. 20 gam C. 30 gam D. 40 gam
Giai:
Do ¢6 phan ttng h6a hoc
Na,0 — = 2NaOH

— Coi Na,Ola “Dung dich NaOH” ¢6 C% = % 100% =129%

Ap dung phuong phép dudng chéo, ta c6:

Na,0(129%) 39 —>1 > 20
\ /
51%
NaOH129% — T .2 .40
= DdpanB

Vi du 10 : Can bao nhiéu lit axit H,SO, (d = 1,84) va bao nhiéu lit nudc cat (d = 1) dé pha thanh
9 lit dung dich H,SO4 c6 d = 1,28 2

A.21itva 7 lit B. 3 lit va 6 lit
C.4litvaSlit D. 6 lit va 3 lit
Gidi:

Ap dung phuong phép dudng chéo, ta c6:

H,0(d=1) 056 —=> 2 —> 6
2 \ / ’
7
H,S0, (d =1,84) T,

= DdpanB
Vi du 11 : Mot loai ruou c6 ti khdi d = 0,95 thi d6 rugu cta né 1a bao nhiéu ? Biét ti khdi cua
H,0 va ruou nguyén chét 1an lugt 1a 1 va 0,8

A.255 B. 12,5 C.50 D. 25
Giai:
Do ruou la s6 ml ruou nguyén chét trong 100ml dung dich rugu.

Ap dung phuong phép duong chéo, ta c6:
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H,0(d=1)
\
d=0,95
7
C,H.OH(d=0,8)

P
T

= Ddp 4n D

97

015 ——3 —> 75

005 — > 1 -~ 25

Dang 4: Tinh thanh phin hdn hep mudi trong phén ng giira don bazo véi da axit.
Vi du 12: Thém 250ml dung dich NaOH 2M vao 200ml dung dich H;PO,4 1,5M. Mubi tao thanh

va khéi lugng tuong g 1a:
A. 14,2 gam Na,HPO,; 32,8 gam Na;PO,
B. 28,4 gam Na,HPO,; 16,4 gam Na;PO,
C. 12 gam NaH,POy; 28,4 gam Na,HPO,
D. 24 gam NaH,PO,; 14,2 gam Na,HPO,
Giai:
_ S mol bazo
Xéttilen=————
S6 mol axit
Ta c6:
0,252 05 5
= =—<2
0,2.,5 03 3

1< = Dnaon _

Ny po,
—Tao ra hdn hop 2 mudi NaH,PO, va Na,HPO,
Ap dung phuong phép duong chéo, ta c6:

0,1 mol

n=5/3

NaH,PO, (n=1)
— /
/ \

2/3 > 2

—

0,2 mol

Na,HPO, (n=2)
= My po, =0,1.120=12 gam va my, ;o =0,2.142 =28,4 gam
= Piép an C

Dang 5: Tinh ti 1¢ cic chit trong hén hop 2 chit hiru co.

Vi du 13: D6t chdy hoan toan hdn hop 2 hidrocacbon dong dang lién tiép, thu duoc 0,9 mol CO,

va 1,4 mol H,O. Thanh phan % vé thé tich cia mdi chat trong hn hop ban dau lan luot 1a:

A. 25% va75% B. 20% va 80%

C. 40% va 60% D. 15% va 85%
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Giai: Vi Dco, < My,0 suy ra: hai hidrocacbon di cho 1a 2 ankan.

Goi cong thure phan tir trung binh cia 2 ankan nay la: C;H2;+2 thi tir gia thiét ta c6:
Nyo n+l 14 -
=o=>n=18= Hai ankan 12 CH, va C;H

N, 0 09
Ap dung phuong phép dudng chéo, ta c6:
CH, (C=1) 02 ——> 20%
\ / 0
n=1,8
7 ’
C,H,(C=2) T
= Ddpan B

Vi du 14 : Cho Na du tic dung hoan toan véi 0,1 mol hdn hop rugu X. thu duge 2,688 lit khi &

08 - 80%

diéu kién tiéu chuén. Biét ca 2 ruou trong X déu c6 kha nang hoa tan Cu(OH), tao thanh dung

dich mau xanh lam va khi d6t chdy mdi rugu déu thu dugc thé tich CO, nhé hon 4 1an thé tich

ruou bi dbt chdy. S mol ctia mdi luot trong X la l‘ "‘ EBOOKIG"'
A. 0,025 mol va 0,075 mol. B. 0,02 mol va 0,08 mol.
C. 0,04 mol va 0,06 mol. D. 0.015 mol va 0,085 mol.

Giai:

Goi cong thuc phan tir trung binh cta X 1a: R(OH),~

Vi ¢a 2 rugu déu ¢6 kha ndng hoa tan Cu(OH), = >

Vi ca 2 rugu déu ¢ it hon 4C — N <3

e N a n
Tir gid thiét, ta c6 phan ing: ROOH), —=——"H,

2,688

- 24
—>n=——
0.1

=24

—C6 mdt rugu 1a C;Hs(OH); va rugu con lai 1a 2 chirc.
Ap dung phuong phép dudng chéo, ta c6:

(n=1) 06 — - 006
/

\ B
n=24

7
C,H,(OH),(n = 3) TN e o

= Piép an C
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Dang 6: Tinh ti 1¢ cic chit trong hdn hop 2 chét vé co.
Vi du 15 : Hoa tan 3,164 gam hdn hop 2 mubi CaCO; va BaCO; bang dung dich HCI du thu
duogc 448ml khi CO, (dktc). Thanh phan % sé mol ctia BaCOj; trong hdn hop 1a

A. 50%. B. 55% C. 60%. D. 65%.
Giai:
Ta co:
0,448 — 3,164
Nmuéi cacbonat = nC02 = = 0,02m01 RN M == 158,2

22,4 mudi cacbonat 0’02

Ap dung phuong phép duong chéo, ta c6:

BaCO3;(M=197) 58,2 3 60%
— _ /
- M=158,2
/
CaCO; (M=100) 38.8 2 40%
= Piép an C

Vi du 16 : Cho 8,96 lit hdn hop CO, va NO, (dktc) hép thu vao mét lugng dung dich NaOH vira
du tao thanh céc mudi trung hoa sau d6 dem c6 can dung dinh thu dugc 36,6 gam mudi khan.

Thanh phan % thé tich mdi khi trong hdn hop ban dau 1a

A.25% CO, va75% NO,. B. 50% CO, va 50% NO,
C.75% CO, va 25% NO, D. 30% CO, va 70% NO,
Giai:

So d6 céc phan mg héa hoc:
2NaOH + 2NO, — NaNO; + NaNO,
2NaOH +CO, — Na,CO;

Tir phén Gng, ta thay:

—  69+85

- Ctr 1 mol NO, tao ra 1 mol hon hop 2 mudi, c6 M = > 77

- Ctr 1 mol CO, tao ra 1 mol mudi Na,CO; c6 M= 106.
— 36,6
M =

B hdn hop = 0,4 =915
Ap dung phuong phép duong chéo, ta c6:
Na,CO3;(M=106) 13 ——>50%
T My 9l3
. / hon hop >
( M=77) T3 ————50%

= Diép 4n B
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Dang 7: Ap dung phwong phap dudng chéo cho hén hep nhiéu hon 2 chit.
Vi du 17 : Cho hdn hop gdm H,, N, va NH; ¢6 ti khéi hoi so v6i H, bang 8 di qua dung dich
H,S0, dic, du thi thé tich khi con lat mot nira. Thanh phan % thé tich ctia mdi khi trong hdn hop

1an luot 12

A.25%,25%, 50% B. 20%, 30%, 50%.
C. 50%, 25%, 25% D. 15%, 35%, 50%.
Giai:

Khi bj giir lai do phan tng véi dung dich H,SO, chinh 1a NH; va c6 thé tich bang Y% thé tich hdn
hop khi ban dau.
Goi khdi lwong phan tir trung binh ctia H, va N, trong hdn hop 1a M , ta d& dang thay:

M+17 16 sM=15

Ap dung phuong phép duong chéo, ta c6:

H(M=2) 13 —— 25%

/ M=15
N,(M=28) ~

13— > 25%

= Dép 4n A

Vi du 18 : D4t chdy hoan toan 0,1 mol hén hop X gom CH,, C,H, va C,Hg, san pham thu duoc
dan qua binh I dyng dung dich H,SO, dic va binh II dung dung dich Ca(OH), du. Sau thi

nghiém, thy trong binh II ¢6 15 gam két tiia va khdi lugng binh II ting nhiéu hon binh I 12 2,55

gam. Thanh phan % vé thé tich ctia mdi khi trong hdn hop dau 14 :

A. 50%, 30%, 20% B. 30%, 40%, 30%
C. 50%, 25%, 25% D. 50%, 15%, 35%
Gidi:

Tir gia thiét, ta c6:

15
n =——=0,15 mol
%2100
n, o= 0,15.44-2,55 — 0,255 mol
? 18

Goi C;H§ 1a cong thirc phan tir trung binh ctia hdn hop ban dau, ta cé:

C.H, — xCO, +%H20
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x=15vay=45

Béo toan nguyén tb 2 vé, ta dé dang c6:

Ap dung phuong phép dudng chéo, ta c6:

CH.(C=1) 05— 50%
T2 Gl —
/ - |
C,H,.C,H, (C=2) TR 0s5 509
C,H,(H = 6) 05> 25%
> "H=45
CH,.C,H, (H =4) s L T5%
= Piép an C

BAI TAP TU LUYEN

Cau 1 : Nguyén tir khdi trung binh ctia rubidi 13 85,559. Trong ty nhién rubidi c6 hai dong vi
% Rbva 3 Rb. Thanh phan % sb nguyén tir ciia dong vi 3, Rb 1a

A.72,05%. B. 44,10%. C. 5590%. D. 27,95%
Céu 2 : Trong tw nhién chi c6 2 déng vi ;> Clva ;] Cl . Thanh phan % khéi lugng cta ;) CI trong
KClO, 1a (cho O =16; Cl = 35,5; K=39)

A. 6,25%. B. 6,32%. C.6,41%. D. 6,68%.
Cau 3 : Mot hdn hop gdm CO va CO, & diéu kién tiéu chuan c6 ti khbi hoi véi hidro 1a 18,2.
Thanh phan % vé thé tich ciia CO, trong hdn hop 1a

A. 45,0%. B. 47,5%. C.52,5%. D. 55,0%.
Cau 4 : Hoa tan m gam Al bang dung dich HNOs lodng thu dugc hdn hop khi NO va N,O c6 ti
khdi so v6i H, bang 16,75. Ti 1¢ thé tich khi NO : N,O trong hdn hop 1 :

A.2:3. B.1: 2. C.1: 3. D.3:1
Cau 5 : Cho hon hop FeS va FeCO; téc dung hét dung dich HCI thu hdn hop khi X ¢6 ti khdi hoi
so H; 12 20,75. % khéi lwong cua FeS trong hdn hop dau 1a

A.20,18% B. 79,81% C.75% D. 25%
Ciau 6: D¢ thu duoc dung dich HC1 30% can liy a gam dung dich HCI 55% pha v6i b gam dung
dich HCI1 15%. Ti 1€ a/b d6 la:

A. 2/5 B. 3/5 C.5/3 D.5/2
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Cau 7 : Bé pha dugc 100ml dung dich nuéc mudi c¢6 ndng dé mol 0,5M di lay Vml dung dich
NaCl 2,5M. Gid tricta V 1a

A. 80,0. B. 75,0. C. 25,0. D. 20,0.
Cau 8 : Hoa tan hoan toan m gam Na,O nguyén chit vao 75,0 gam dung dich NaOH 12,0% thu
duogc dung dich NaOH 58,8%. Gia tri cia m 1a

A. 66.0. B. 50,0. C. 1125. D. 85,2.
Cau 9 : DBé thu duoc 42 gam dung dich CuSOy 16% can hoa tan x gam tinh thé CuSO,.5H,0 vao
y gam dung dich CuSO4 8%. Gid tri clia y la

A.35. B. 6. C. 36. D.7.
Cau 10 : Thé tich nudc nguyén chat can thém vao 1 lit dung dich H,SO, 98% (d= 1,84 g/ml) dé
dugc dung dich méi c6 ndng d6 10% la

A. 14,192 1it. B. 15,1921it. C. 16,192lit. D. 17,192 lit.
Cau 11 : DSt chdy hoan toan m gam photpho rdi 1y san pham hoa tan vao 500 gam nudc duge
dung dich X c6 n6ng d6 9,15%. Gia triciam la

A. 1,55 B. 15,5. C. 155. D. 31
Cau 12 : Luong SO; can thém vao dung dich H,SO, 10% dé dugc 100 gam dung dich H,SO,
20% la

A. 2,5 gam. B. 8,88 gam C. 6,66 gam. D. 24,5 gam.

Cau 13 : Biét Dy oy (euyen chiy = 0,8 g/ml, Dy, o =lg/ml. Dung dich ruou etylic 13,8” ¢6 khdi

lwgng riéng la:

A. 0,805 g/ml. B. 0,855 g/ml C. 0,972 g/ml D. 0,915 g/ml
Cau 14 : Thém 150ml dung dich KOH 2M vao 120ml dung dich H;PO, IM. Khdi luong céc
mudi thu dugc trong dung dich 1a :

A. 9,57 gam K,HPQO, ; 8,84 gam KH,PO,

B. 10,44 gam K,HPO, ; 12,72 gam K;PO,

C. 10,24 gam K,HPO, ; 13,50 gam KH,PO,

D. 13,05 gam K,HPO, ; 10,60 gam K;PO,

Cau 15 : D6t chdy hoan toan 1,55 gam photpho rdi 1y san phim cho tic dung véi 400ml dung
dich NaOH 0,3 M, sau d6 dem cd can thi thu dugc m gam chét ran khan. Gi4 tri cua m la

A. 6,48 gam. B. 7,54 gam. C. 8,12 gam. D. 9,96 gam.
Cau 16 : Nung hdn hop X gdm CaCOs va CaSOs t6i phan ting hoan toan dugc chat ran Y ¢6 khbi
luong biang 50,4% khdi lugng ciia X. Thanh phan % khdi luong cia CaCOs trong X 12

A. 60%. B. 54,5% C. 45,5%. D. 40%.
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Cau 17 : Hoa tan hoan toan 34,85 gam hon hop 2 mubi BaCO; va Na,CO; béng dung dich HCI
thu duoc 4,48 lit khi CO, (dktc). S6 mol BaCO; trong hdn hop la

A. 0,20. B.0,15. C.0,10. D. 0,05.
Cau 18 : Nhiét phan hoan toan 108 gam hdn hop X gdm Na,CO; va NaHCO; dugc chét rédn Y ¢6
khdi lwong bang 75,4% khéi lugng cia X. Khéi lugng NaHCO; ¢6 trong X 1a

A. 54,0 gam. B. 27,0 gam. C. 72,0 gam. D. 36,0 gam.
Cau 19 : DSt chay hoan toan 21,0 gam diy sit trong khong khi thu duoc 29,4 gam hdn hop céc
oxit Fe,03 va Fe;0;,. Khbi lugng Fe,O; tao thanh la

A. 12,0 gam B. 13,5 gam. C. 16,5 gam. D. 18,0 gam.
Cau 20: Hoa tan 55g hon hop Na,CO; va Na,SO; véi luong vira da 500ml axit H,SO, 1M thu
dugc mot mudi trung hoa duy nhat va hdn hop khi X. Thanh phan phan trim thé tich ctia hdn hop
khi X 1a:

A. 80% CO; ; 20% SO, B. 70% CO; ; 30% SO,

C. 60% CO, ; 40% SO, D. 50% CO, ; 50% SO,
Cau 21 : X 12 khodng vat cuprit chtra 45% Cu,0. Y 1a khodng vt tenorit chtra 70% CuO cin trén
X va Y theo ti 1& khéi luong t = % dé duoc quang C, ma tu 1 tan quédng C c6 thé diéu ché duoc

Y

t6i da 0,5 tAn ddng nguyén chat. Gid tri ctia t 1

A2 B.2 c? D>

3 4 5 5

Cau 22: X la quang hematit chira 60% Fe,O; Y la quiang manhetit chira 69,6% Fe;0O,. Tron a tn
quing X véi b tan quing Y thu dugc quing Z, ma tir 1 tan quing Z c6 thé diéu ché dugc 0,5 tin
gang chtta 4% cacbon. Ti 1€ a/b 1a

A2 B2 2 p.2

2 3 4 5

Cau 23: Cho 6,72 lit (dktc) hon hop khi g6m C,H,, C3H,4 161 tir tir qua binh dung dé dung dich Br,
thdy khdi lwong binh ting 10,8 gam. Thanh phan % thé tich mdi khi trong hdn hop ban dau Ia :

A. 33,3% C,H, va 66,7% CsH,4 B. 20,8% C,H4 va 79,2% C;H,4
C. 25,0% C,H, va 75,0% C;H, D. 30,0% C,H4 va 70,0% C;H,
Cau 24 : D6t chdy hoan toan 12,0 1it hdn hop hai hop chét hitu co ké tiép nhau trong diy dong
dang thu dugc 41,4 1it CO,. Thanh phan % thé tich ctia hop chat c¢6 khi lugng phan tir nhé hon 1a

(cic thé tich khi do & cling diéu kién)
A. 55,0%. B. 51,7%. C. 48,3%. D. 45,0%.
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Cau 25: P6t chdy hoan toan 15,68 lit hdn hop khi (dktc) gdm hai hidrocacbon thudc ciing diy

. , . n 24
ddng ding, c6 khéi lugng phan tir hon kém nhau 28 dvC thu dugc——2 =-— Cong thitc phan

Ny o
tr va % khdi lugng tuong tng véi céc hidrocacbon 1an lugt 1a:
A. C,Hg (28,57%) va C4H,o (71,43%). B. C3H; (78,57%) va CsHy, (21,43%).
C. GHg (17,14%) va C4Ho (82,86%). D.AvaB

Cau 26 : Hon hop khi X gom H,, CO, C,H,. Bé dbt chdy hoan toan 17,92 lit X can 76,16 lit O,.
Thanh phan % thé tich C4H,, trong X 12

A. 62,5%. B. 54,4%. C. 48,7%. D. 45,2%.
Cau 27 : Hon hop khi X g6m H,, C,H,, C5Hg trong dé $6 mol C,H, bé“mg $6 mol C;Hg. Ti khdi
ctia X so v6i H, bang 7,6. Thanh phan % thé tich céc khi trong X 1a :

A. 40% H,, 30% C,H,, 30% C;H, B. 60% H,, 20% C,H,, 20% C3Hs

C. 50% H,, 25% C,H,, 25% C3Hs D. 20% H,, 40% C,H,, 40% C;H,

l‘ " EBOOK16+
I
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PHUONG PHAP 9
e@/Mmy /z/ﬁa'/l ﬁé 36"

I. CO SO CUA PHUONG PHAP

1. Nguyén tic

- Hé s6 can bang clia phan (mg 12 mot bd sé thu duge sau khi ta tién hanh can' bang 2 vé ciia phan
(g ho4 hoc. Tir trude ti nay, hé sd cAn bang cta phan tng thudng chi duoc chii § & cac phwong
phdp cin bang phan ng ma chua duoc mg dung nhiéu vao giai toan. Véi dic diém méi cua ki
thi tric nghiém, ddi hoi nhitng k¥ thuat giai todn sang tao, nhanh va hi¢u qua thi Phan tich hé s6
thue su 1a mot phuong phéap ddng dugc quan tam.

- Hé 6 can bang ctia phan rmg 12 mot b sd thé hién day di méi twong quan giira cdc thanh phan
¢6 mit trong phan tng. C6 thé xem né 1a két qua ctia mot loat nhitng dinh lut hod hoc quan trong
nhu dinh luat bao toan khdi luwong, bao toan nguyén té, béo toan dién tich, bao toan electron, . . .,
ddng thoi ciing phan 4nh sy ting giam vé khdi lugng, thé tich, sé moi khi, . . . trudc va sau mdi
phan tmg. Do d6, tng dung hé sb cin bang vao giai toan c6 thé cho nhiing két qua déc biét thd vi
ma cdc phuong phép khéc khong thé so sanh dugc.

2. Phan loai va cac cha y khi giai toan
Dang 1: H¢ so phén ing — phdn dnh dinh ludt béio toan nguyén té

- Bao toan nguyén td 1a mot trong nhimng dinh luat quan trong bac nhat, dong thoi ciing 12 mot
cobng cu manh trong gidi todn hod hoc. Trong mot phan img hod hoc cuy thé, dinh luat bao toan
nguyén t6 dwoc biéu hién qua chinh hé sé cin bang ciia cdc chit trong phan g do.

- Pay 1a mot phuong phdp giai rat hiéu qua cho cdc bai todn xdc dinh céng thike phan tir ca chat
hitu co va vé co. Ngoai ra, n6 ciing hd tro cho viéc tinh todn nhiéu dai luong quan trong khéc.

- Chu y 12 khi viét so dd phan ng k&m theo hé sd, ta chi can dwa vao so d6 nhung chat da biét hé
s6 va nhitng chit cdn quan tdm. Diéu nay s& mang lai hiéu qua cao hon nhiéu so véi viéc viét
phuong trinh phan Gmg ddy da va can bang.

- Xem thém chwong . . . "Phuong phap bao toan nguyén t5"

Dang 2: H¢ sé phén vmg — phdn dnh sw tang giam thé tich khi trong phdn iing

- bay 1a mét dang todn quan trong 4p dung cho cic bai tap ma phan tng hoa hoc trong dé c6 su
tham gia va tao thanh chét khi, nhu : cracking ankan, téng hop amoniac, ozon hoa O,, oxi hod

SO, thanh SO:;.....

105

Y

Il

EBOOKI6+



106

- Pa sb céc bai todn loai nay c6 thé giai bang phuong phdp dua thém s liéu (tu chon lugng chat)
két hop véi dit 4n - giai hé phuong trinh. Tuy nhién, néu biét cach phén tich hé sé dé chi ra ti 18
tang - giam thé tich khi ciia cdc chét trude va sau phan tng thi viéc giai todn sé tré nén don gian
va nhanh chéng hon nhiéu.

- M6t chii ¥ trong céc bai todn nay 1a : trong phan (mg c¢6 hiéu suit nho hon 100%, néu ti 1¢ cic
chat tham gia phan tng bang ding hé s6 cin bing trong phwong trinh phan @ng, thi sau phan
g, phan chat du ciing ¢4 ti 1& diing v6i hé sé can bang ciia phan ung.
Dang 3: H¢ so phén ing — phan dnh khd nang phén iing ciia cdc chit.

- Trong mot hdn hop céc chét, kha niang phan tng cua timg chit véi tac nhan khong phai lic nao
ciing nhu nhau, diéu nay duoc phan 4nh qua cédc hé s6 phan ing khic nhau giira ching.

- Piém dic biét cua dang todn nay 1a c6 thé két hop rat hiéu qua véi phuong phéap dudng chéo dé
tim ra s6 mol hoac ti 1¢ s6 mol ctua mdi chat hodac nhém chét trong hon hop. Diéu quan trong la
phai chi ra va nhém céc chét trong hdn hop ban dau lai voi nhau dé tao thanh 2 nhém chat c6 kha
nang phan tng khic nhau. Véi cich 1am nhu vdy, ta ¢6 thé 4p dung dugc phuong phip dudng
chéo ké ca trong truong hop nhiéu hon 2 chét trong hdn hop ban dau.

- Dang bai nay c6 thé 4p dung cho cic bai toan hdn hop & nhiéu phan g khac nhau, nhu: kim
loai + axit, mubi + axit, cac don chit + oxi, bazo + axit, kim loai + phi kim, ....

Dang 4: H¢ so phén g trong cdc phén vmg dot chdy chat hitu co

- Ta da biét mot chat hitu co bat ki chira 3 nguyén t6 C, H, O ¢6 cong thirc phén tir 1
C.Hspi2.0¢O4 vOi k 12 d0 bat bdo hoa (béng téng $b vong va sb lien két 1t trong cong thirc cAu tao)
Xét phan tng chéy cta hop chat nay, ta c6 :

C.Hsp200x = nCO, + (n+ 1 -k)H,O

Phan tich hé s6 phan (mg nay, ta c6 mot két qua rat quan trong 1.

_ Ny 0~ Do,

x 1-k
Vi ny 12 s6 mot chat hitu co bi dt chdy.
Hai truong hop riéng hay gip trong cic bai tip pho théng 1a k = 0 (hop chit no, mach hé
C.H,20y) ¢6 ny = Ny o —Neo, (ankan, rugu no mach hd, ete no mach ho, ...) va k = 2 ¢6
Ny =Nco —Ny o (ankin, ankadien, axit khong no 1 ndi doi, andehit khong no 1 ndi doi, xeton
khong no 1 ndi doi, ...)

- Két qua nay c6 thé mo rong cho ca cac phan tng chdy cua hgp chat hitu co chtra nhém nito
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II. CAC DANG BAI TAP THUONG GAP

Dang 1: Hé s6 phan tng — phén anh dinh lut bio toan nguyén t6
Vi du 1. D4t chdy hoan toan 100 ml hoi chit A, cin ding 250 ml oxi, chi tao ra 200 ml CO, va
200 ml hoi nudc (cac thé tich khi do & cling diéu kién). X4c dinh cong thirc phan tr cua A.

A. CH, B. C,HO C. GH,O D. GHqO

Giai:
C6 thé giai rat nhanh bai toan da cho nhu sau:
CH,0, + 2,50, - 2C0O, + 2H,0
Cin cr vao hé s6 phan tmg va dp dung dinh luat bao toan nguyén td, d& dang c6 A 1a C,H,0
= DdpanC
-Vi thé tich khi ti 1é thudn véi s6 mol, do d6, ta cé thé dién ngay hé sé vao phan img va chia 2 vé
cho 100 cho don gidn !
Vi du 2. Hoa tan hoan toan a gam mot oxit sat béng dung dich H,SO, dam dac vura du, cé chia
0,075 mol H,SO, thu dugc b gam mot mudi va c6 168ml khi SO, (dktc) duy nhét thodt ra. Gi tri
cuabla

A. 8 gam. B. 9 gam. C. 16 gam. D. 12 gam.
Giai:
Goi cong thirc cua oxit da cho 1a Fe, O,
Ngo = 02’;68 =0,0075 mol

9

Ta viét lai phan ing & dang so d6 c6 kém theo hé sb:

Fe,O, + 0,075H,SO, — FexSO4); + 0,007550,

- O day, ta khéong can quan tém dén s c6 mdt ciia H>O trong phwong trinh!
Ap dung dinh luét bao toan nguyén td S, ta co:

g, s0,), = 0.075-0.0075 _ ) 1225 mol — b = 0,0225.400 = 9 gam
2 473 3

= DbédpinB

- Cdch lam néry nhanh va don gidn hon rdt nhiéu so véi viéc viét va can bang phicong trinh phan
ing véi hé so chir roi gidai hé phwong trinh !

Vi du 3. Dt chdy hoan toan 2a mol rugu no X can tdi thiéu 35a mol khong khi. Céong thirc phan
tor cua X la

A. C,H50H. B. C,H4(OH), C. C;H¢(OH), D. C;Hs(OH);
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Giai:

Goi cong thirc phan tir ctia X 1a C,Hy,400x

Khong lam mét tinh tong quat, ta chon a = 1 d& 1am don gian bai toan.

Trong 35 lit khong khi ¢6 7 mol O,. Tir gia thiét, ta c6 thé viét so dd phan tng véi hé sb:
2C,H2,20x + 70, —» 2nCO, + 2(n+1)H,O

Cin cr vao h¢ s6 phan tmg va dp dung dinh luat bao toan nguyén té dbi véi O, ta c6:

2k+14=4n+2n+2— n:kT+6

T d6, dé dang c6n=k=3 = Pdp 4n D

Dang 2: Hé s6 phan &ng — phéan 4anh su ting giam thé tich khi trong phén ing
Vi du 4. Pua mot hdn hop khi N, va H, ¢6 ti 18 1 : 3 vao thap tdng hop, sau phan tmg thdy thé

1 5 3 3 L2 x
tich khi di ra giam E so v6i ban dau. Tinh thanh phan phan trdm ve thé tich cuia hon hgp khi sau

l‘" EBOOK16+
] |

phan tng.
A. 20%, 60%, 20%. B. 22,22%, 66,67%, 11,11%.
C. 30%, 60%, 10%. D. 33,33%, 50%, 16,67 %.
Giai:

N, +3H, =— 2NH;
D¢ giai nhanh bai todn nay, ta dya vao 2 két qua quan trong:
- Trong phdn g cé hiéu sudt nhé hon 100%, néu ti 1é cdc chat tham gia phan g bang diing hé
s6 can bang trong phirong trinh phdn tmg, thi sau phdn vmg, phan chat diw ciing cé ti 1é diing véi
hé 56 can bang ciia phan tmg. Cu thé trudng hop nay 1a 1: 3. Do d6 A va B ¢6 kha ning 1a dép 4n
ding, C va D bi loai.
- Trong phan tng tong hop amoniac, thé tich khi giam sau khi phan tng (2 mol) ding bang thé
tich khi NHj; sinh ra (2 mol)

. . [ S ‘ 1 .
Trong trudng hop nay %NHs =—h&n hop dau hay 1a 5 = 1LI1%  h&n hop sau.
= Ddp 4n B.
Vi du 5. Cracking 560 1it C;H;o thu dugce 1010 it hon hop khi X khéc nhau. Biét céc thé tinh khi
déu do & dktc. Thé tinh (lit) C4H;, chua bi cracking 1a

A. 60. B. 110 C. 100. D. 450.
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Giai:

Cidc phan tmg da xdy ra c6 thé so dd héa thanh:

Ankan —2"% 5 Apkan’ + Anken

Dua vao hé sé can bang ciia phan tng crackinh, ta thay: Thé tich (hay sé mol) khi ting sau phdn
umg diing bang thé tich (hay s6 mol) ankan da tham gia cracking.

O day 1a: V= 1010 - 560 =450 lit.

Do d6, ph?ln C,H,( chua bi crackinh 1a 110 lit

= Ddp 4n B.

Vi du 6. Cracking C4H;, thu duoc hén hop chi gém 5 hidrocacbon ¢6 ti khdi hoi so véi H, 1a

16,325. Hiéu suat ciia phan g cracking 12

A. 77,64%. B. 38,82%. C. 17,76%. D.
16,325%.
Giai:
Khdi lugng hdn hop trudce va sau phan tng duge bao toan: m, = m Y

' ' EBOOKI6+
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Do dé, taco tilé:

m,
dy, M, _n__n _ 58 58
dyy, M. M n 163252 32,65
n

S

Vi s6 mol hon hop sau nhiéu hon s6 mol ban dau chinh s6 mol ankan di cracking nén:

H% = 58 —11[100% =77,64%
32,65

b

= DépénA

Dang 3: Hé s6 phan tng — phan anh kha niing phén g cia céc chit.
Vi du 7. Ti khéi ciia hdn hop gdm H, , CH, , CO so véi hidro bang 7,8. Bé dét chdy hoan toan

mot thé tich hdn hop nay can 1,4 thé tich oxi. Thanh phan phan trim vé thé tich ciia mdi khi trong

hén hop dau la:
A. 20%, 50%, 30% B. 33,33%, 50%, 16,67%
C. 20%, 60%, 20% D. 10%, 80%, 10%
Giai:

Cdch 1: Phwong phdp phan tich hé sé két hop véi phwong phdp dweong chéo:

Phan tich hé s6 cin bang ciia cdc phan tng dbt chéy, ta thiy:
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1

H, + EOZ —>
1

coO + -0, =
2

CH4 + 2 02 -
1

ttrc 12 ¢6 2 nhém chét tic dung v6i O, theo ti 1€ 1: — va 1: 2.

[\

Do d6, dap dung phuong phap duong chéo, ta cé:

1

(COH,)— 0,6 2 40%
2 T 7
1.4
/ \
(CH,)2 0,9 .3 = 60%
Vay  %Veu- =60% l‘" EBOOK16+
= Pép 4n C. L ”

# C6 thé tiép tuc gidi bai todn cho hoan thién nhu sau:
Goi M 1a khdi lugng phan tir trung binh ciia CO va H, trong hdn hop khi ban dau. Tir két qua
duong chéo ¢ trén, ta co:
M.04+ 16.0,6=782 =156— M=15
Ap dung phuong phip dudong chéo cho hon hop khi CO va H,, ta c6:

COM=28) 13 - 20%
/

M=15
HZ(M:Z)/

3 L 20%
Cdch 2: Phirong phdp phan tich hé sé két hop voi phirong phdp dwa thém sé lidu (tw chon lwong chat)
Gia sir ¢6 1 mol hdn hop khi ban ddu — s6 mol khi O, can diing 1a 1,4 mol.
Néu ti 1¢ phan g v6i O, cua ca 3 chat déu 1a 1: 0,5 thi s6 mol O, can chi 12 0,5 mol.

Chénh léch 0,9 mol khi O, nay 12 do CH, phan tmg véi O, theo ti 1¢ 1 : 2 va bang 1,5 s6 mol CH,

, 2
— s mol CH, 1a 5-0»9 =0,6mol= pgp 4nC.

Vi du 8. Trén 1an 250ml dung dich NaOH 2M vao 200ml dung dich H;PO,4 1,5M, roi ¢d can dung
dich sau phan tng. % khéi luong ctia Na,HPO, trong hdn hop chat rin thu duoc 1a
A.29,7%. B. 70,3%. C. 28,4%. D. 56,8%.
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Gidi:

sO mol bazo

Xéttile n= Z —
sO mol axit

ta co:

|7 Maon _ 0252 05

5
= = ==<2
Nypo, 0215 03 3

— Tao ra hdn hop 2 mudi: NaH,PO, va Na,HPO,
Ap dung phuong phép dudng chéo, ta c6:

1
NaH PO, (n=1) — N
H,PO, \ _ 5 =3 1 0,1 mol
n=—
3
/ 2
Na,HPO, (n=2) > 3 2 0,2 mol
DMy po, =0,1.120=12gam  va my, ypo, =0,2.142=28,4gam " !
! i
— oMy po, :m.loo% =29,7% — %omy, ypo, =70,3%

= DiépéanB
Vi du 9. Din 2,24lit (& dktc) mot hdn hop gém etilen, propen, cic buten va axetilen qua dung
dich dyng brom du thi thiy lwong brom trong binh giam 19,2 gam. Tinh luong CaC, can dung dé

diéu ché duogc luong axetilen ¢6 trong hdn hop trén.

A. 6,4 gam B. 1,28 gam C. 2,56 gam D. 3,2 gam
Giai:
Ny, _B2_ 0,12 mol n, = 2,24 _ 0,1 mol

> 160 22,4

Cdch 1: Phwong phdp phan tich hé sé

Phian tich hé s6 cin bang ciia phan ng, ta co:
Anken + 1B, —
CH, + 2Br, —

= Nge =Ncy =N — Ny, =0,12-0,1=0,02 mol

— Mg, =0,02.64=128 gam
= Dép 4n B.

Cdch 2: Phwong phdp phan tich hé sé két hop véi phwong phdp dwong chéo
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Béng cdch phan tich hé s nhu trén, ta thiy c6 thé sip xép hdn hop céc chit trong hdn hop ban
dau thanh 2 nhém phan tmg voi Bry theo tilg 1:1val:2

Do d6, ap dung phuong phap duong chéo, ta cé:

(Anken) 1 08 ——— 0,08 mol
CH) 2 — =02 —— 0,02 mol

Suy ra, Me,c = 64.0,02 =1,28 gam

= Ddp 4n B.

Dang 4: Hé s6 phan tng trong cac phan ing dt chay chét hiru co

Vi du 10. Hdn hop X gém ruou metylic, ruou etylic, ruou propylic va nude. Cho a gam X tic
dung véi natri du dugc 0,7 mol H,. Pét chdy hoan toan a gam X thu dugc b mol CO, va 2,6 mol

H,O. Gi4 tri cta a va b 1an luot 1a

A. 42 gam va 1,2 mol. B. 19,6 gam va 1,9 mol.
C. 19,6 gam va 1,2 mol. D. 28 gam va 1,9 mol.
Giai:

Céc phan tmg v6i Na c6 thé viét chung 1a:

1
ROH + Na — RONa + EHz

Do d6, Nx =2n, =1,4 mol
Céc chat trong hon hop X ¢6 dang C,H;,,,0 nén:
Ny =Ny, —Neo, — b=1,2mol

Ap dung dinh luét bao toan nguyén té O, ta c6:

2,6+1,2.2-14
n, = 5

Ap dung dinh luat bao toan khéi lugng, ta c6:

=1,8 mol

a=mMg, +my,—m, =42 gam
=  DdpdnA.
Vi du 11. M6t hdn hgp gom andehit acrylic va mot andehit don chiic X. Dt chdy hoan toan 1,72
gam hdn hop trén can vira hét 2,296 lit khi oxi (dktc). Cho toan bd san pham chay hap thu hét vao
dung dich Ca(OH), du thu dugc 8,5 gam két tua. Cong thirc cau tao cia X 1a

A. HCHO. B. C,H;CHO. C. CH;CHO. D. C3HsCHO.
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Giii:
Ny, =0,1025 mol Neo, = Neyco, = 0,085 mol

Ap dung dinh luat bao toan khdi lugng, ta co:

Mangenit + Mo, = My o 4 Mg,
— My o=126gam — Dy, =0,07 mol

Ap dung dinh ludt bao toan nguyén td O, ta c6:
Nandenic = 2.0,085 + 0,07 — 2. 0,1025 = 0,035 mol

Do d6, khdi lwgng phan tir trung binh ctia 2 andehit 1a:

1,72
0,035

M= =49,14

Andehit acrylic ¢c6 M = 56 — andehit con lai c6 M < 4 9,14 , tirc 1a ddp 4n A hoac C.

Andehit acrylic (C3H,40) 1a andehit khong no 1 nbi doi, andehit con lai 1a no don chirc nén:

Neyo =Neo, ~Nyo = 0,015 mol

Va andehit con lai c6 $6 mol 1 0,02 mol.
Goi M la khéi luwgng phan tir cia Andehit con lai thi:
Mandenic = 96. 0,015 + M. 0,02 = 1,72 gam
—>M=44
— X 1a CH;CHO
= Dép an C.
IV. BAI TAP TU LUYEN

Cau 1 : Hon hop X gém Fe, Mg va Zn. Biét X tic dung v6i HCI thi thu dugce 12,32 lit khi, con
khi cho X tac dung véi dung dich HNO; dac, néng thi thu dugc 29,12 it khi NO,. Biét cdc thé

tich khi déu do ¢ dktc. Khéi lugng ctia Fe trong hdn hop X 1a

A. 11,2 gam. B. 8,4 gam. C. 5,6 gam. D. 14 gam.
Cau 2 : Hon hop X gdm 0,6 mol kim loai chira Fe, Mg va Al. Biét X tic dung véi HCI thu dugc
17,92 1it khi. Néu cho X tic dung v6i dung dich NaOH thi thé tich khi thu duoc 1a bao nhiéu ?

Biét céc thé tich khi déu do & dktc.

A. 13,44 lit. B. 6,72 lit C. 4,48 lit. D. 17,92 lit.
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Cau 3 : Cracking mot ankan thu dugc hdn hop khi ¢6 ti khdi hoi so v6i H, bang 19,565. Biét hiéu
suét ctia phan g Cracking 12 84%. Ankan di cho 1a
A. butan B. isobutan. C. pentan. D. propan.
Cau 4 : Sau khi ozon hoa, thé tich cta 0O, giam di Sml. Thé tich khi O; duoc tao thanh la
A.7,5ml. B. 10ml C. 5ml. D. 15ml.
Cau 5 : Mot hdon hop X gom H, va N,. Tién hanh phan tng tong hop NH; tir hon hop X thi thu
dugc hdn hop Y. Biét khdi lugng trung binh cia X va Y 1an luot 12 7,2 va 7,826. Hiéu suat tong
hop NH; 1a
A. 60,6%. B. 17,39%. C. 8,69 %. D. 20%.
Cau 6 : Hon hop khi X gébm H,, CO, C,H,,. B¢ d6t chdy hoan toan 17,92 lit X can 76,16 lit O,.
Thanh phan % thé tich C4H,, trong X 12
A. 62,5%. B. 54,4%. C. 48,7%. D. 452%.

Cau 7 : Tron 400ml hoi ctia mot hop chat hitu co X (chtra C, H, O) v6i 2 lit O, rdi ddt chdy. Hon
hop khi sinh ra néu dan qua CaCl, khan thi thé tich giam 1,6 1it. Néu dén tiép qua KOH du thi thé
tich gidm thém 1,2 lit n{ra va thoat ra sau cting la 400ml O, con du. Cdng thirc phan tir cua X la

A. C;H;0, B. C;HO C. C3H,0;5 D. C4Hs0,
Cau 8 : Chia hdn hop X gdm 2 chit hitu co ké tiép nhau trong ciing diy dong déng. Phan tir ciia
ching chi ¢6 mét nhém chirc 1am hai phan bing nhau.

- Phin 1 : dem d6t chdy hoan toan rdi cho toan bd san pham chay (chi c6 CO, va H,0) lan
luot qua binh (1) dung dung dich H,SO, ddc, binh (2) dung dung dich Ca(OH), du, théy khdi
Iwgng binh (1) ting 2,16 gam va binh (2) ¢6 7 gam két tua.

- Phan 2: cho tic dung hét voi Na du thi thé tich khi H, thu dugc ¢ dktc 1a

A. 0,224 1it. B. 0,56 lit. C. 2,24 1it. D. 1,12 lit

1A 2A 3C 4B 5D 6A TA 8B
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PHUONG PHAP 10
e@/&&&'ﬁ/’ﬂy Jhdify sie ding frlidong lind ion ltha gon

I. CO SO CUA PHUONG PHAP
Phuong trinh héa hoc thuong dugc viét dudi hai dang 1a phuong trinh héa hoc & dang phén tir va
dang ion thu gon. Ngoai viéc thé hién dugc ding ban chat ciia phan img héa hoc, phuong trinh
ion thu gon con gitip giai nhanh rat nhidu dang bai tap khé hodc khong thé gidi theo cic phuong
trinh héa hoc ¢ dang phan ttr.
II. CAC DANG BAI TAP THUONG GAP
Dang 1: Phan wng axit, bazo va pH cia dung dich
Vi du 1 : Cho mdt mau hop kim Na - Ba tdc dung véi nudc (du), thu dugce dung dich X va 3,36

lit H, (¢ dktc). Thé tich dung dich axit H,SO, 2M can diing dé trung hoa dung dich X 1a iy
EBOOKI6+

A. 150ml, B. 75ml, C. 60ml, p.30mt. ||
Giai:
1
Na + H,O — NaOH + EHZ )
Ba +  2H,0 —  BaOH) + H )

Theo (1) va (2): Doy-@ax, = 20y, = 0,3 mol.

Phuong trinh ion rdt gon cua dung dich axit v6i dung dich bazo 1a
H* + OH — H,O

=n . =n_ =0,3mol - Ny 5o, = 0,15 mol

= VHZSO4 = O’—le =0,0751lit=75ml= Dédp 4n B
Vi du 2: Tron 100ml dung dich (gém Ba(OH), 0,1M va NaOH 0,1M) véi 400ml dung dich (gém
H,S0, 0,0375M va HCI 0,0125M), thu dugc dung dich X. Gia tri pH cua dung dich X Ia

Al B.2 C.3 D.4
Giai:
Ny, om, = 0,01mol

= Téng n o = 0,03 mol
ny,oy = 0,01mol
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Ny 50, =0,015mol

= Téng n.. =0,035 mol
Ny = 0,005mol

Khi trén hdn hop dung dich bazo véi hdn hop dung dich axit ta cé phuong trinh ion rit gon:
H* + OH — H,0\

Ban dau 0,035 0,03 mol

Phan tng 0,03 «~ 0,03

Sau phan tng: n .. = 0,035 - 0,03 = 0,005 mol.
Vagsan womy = 100 + 400 = 500 ml =0,5 lit

0,005

[H']= =0,01-10" = pH=2 = PapanB

Vi du 3: Cho m gam hdn hgp Mg, Al vao 250ml dung dich X chira hdn hop axit HCI 1M va axit
H,S0, 0,5M, thu dugc 5,32 1it H, (¢ dktc) va dung dich Y (coi thé tich dung dich khong déi).
Dung dich Y c6 pH la “i

Al B.2 C.6 D7
Giai:
Mg + 2H"—>Mg*+ H,T (1)
2A1 + 6H' - 2AI"+3H,T  (2)
Ny =0,25mol ; ny g, =0,125=n . =0,5mol;
N g = 2ny comam 0,475 mol
=0 = 0,5-0,475=0,025 mol
S =202 0 1=10"M = pH =1

0,25

b

= Ddpdn A
Dang 2: CO,, SO, tac dung voi dung dich bazo

Vi du 4 : Suc tu tir 7,84 lit khi CO, (dktc) vao 1 lit dung dich X chira NaOH 0,2M va Ca(OH),
0,1M thi lwong két tua thu dwoc Ia

A. 0 gam. B. 5 gam. C. 10 gam. D. 15 gam.
Giai:
N o, =0,35 mol; nnuon= 0,2 mol; Ncaon), = 0,1 mol

= Tong: noy = 0,2 +0,1. 2 = 0,4 mol va n¢,”* = 0,1 mol.
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Phuong trinh ion rit gon:
CO, + 20H — CO;” + H,0
0,35 0,4

02 < 04 — 0,2mol

= D¢, (du) =0,35-0,2=0,15 mol

Tiép tuc xdy ra phan tng:

COs* + CO, + H,0 — 2HCO;
Ban dau : 0,2 0,15 mol
Phan tung: 0,15 « 0,15 mol

COy” + Ca* - CaCOs |

= D2 (dw) = 0,05 mol < Do

= nCaCO;“L nC()}z* (dw) = 0,05 mol

= Mg,co, =0,05.100=5 gam

= Ddp 4n B

Dang 3: Bai toan lién quan dén oxit va hidroxit luéng tinh
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Vidu 5 : Hoa tan hét hdn hop gém mot kim loai kiém va mot kim loai kiém thd trong nudc dugc

dung dich A va cé 1,12 1it H, bay ra (& dktc). Cho dung dich chira 0,03 mol AICl; vao dung dich

A. Khéi luong két tia thu dwoc 1a

A. 0,78 gam. B. 0,81 gam. C. 1,56 gam. D. 2,34 gam.
Giai:
Goi cong thurc chung cua 2 kim loai la M
M+ nH,0 —  M(OH), + %Hz 0
= n,, =2n, =0,1 mol
Dung dich A tac dung véi 0,03 mol dung dich AICI;:
AT + 30H - Al(OH);|
Ban dau : 0,03 0,1 mol
Phan tung: 0,03 — 0,09 — 0,03 mol

= HOH* (du) = 0,01 mol
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Két tha bi hoa tan (mot phﬁn hodc hoan toan). Theo phuong trinh :
Al(OH); + OH — AlOy + 2H,0
0,01 — 0,01 mol

= Nyom, =0,03-0,01=0,02 = m,,y,, =78.0,02=156 gam = Dép 4n C

Dang 4: Chit khir tic dung véi dung dich chira H* va NO5

Vi du 6 : Dung dich A chita 0,01 mol Fe(NOs); va 0,15 mol HCI ¢6 kha nang hoa tan t6i da bao
nhiéu gam Cu kim loai ? (Biét NO 1a san phim khtr duy nhat)

A. 2,88 gam. B. 3,2 gam. C. 3,92 gam. D. 5,12 gam.
Giai:
Phuong trinh ion:
3Cu + 8H' + 2NO; - 3cu™ + 2NO?1 +4H,0
Ban dau: 0,15 0,03 mol o

Phan tng: 0,045 « 0,12 « 0,03 mol l" ‘

Cu + 2Fe™ —  2Fe™ + Cu™
0,005 « 0,01 mol
= Mey @éida) = (0,045 + 0,005). 64 = 3,2 gam
= Ddp 4n B.
Vidu 7 : Hoa tan 0,1 mol Cu kim loai trong 120ml dung dich X gém HNO; 1M va H,SO, 0,5M.
Sau khi phan tng két thic thu duogc V it khi NO duy nhat (dktc). Giatricua V la
A. 1,344 1it. B. 1,49 lit C. 0,672 lit. D. 1,12 lit.
Giai:

Ny, =0,12mol ;ny 50 = 0,06 mol

= Téng: nyg" = 0,24 mol va N, - = 0,12 mol

Phuong trinh ion:

3Cu + 8H" + 2NO; - 3cu™ + 2NO?
+ 4H,0
Ban dau: 0.1 - 024 - 0,12 mol
Phan tng: 0,09 «~— 024 - 0,06 - 0,06
mol
Sau phan tng: 0,01 (dw) (hét) 0,06(dw)
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= Vyo = 0,06. 22,4 =1,344 lit

= Dép é4n A.

Vi du 8 : Thyc hién hai thi nghiém :

- Thi nghiém 1 : Cho 3,84 gam Cu phan ung v6i 80ml dung dich HNO; 1M thoat ra V, 1it NO

- Thi nghiém 2 : Cho 3,84 gam Cu phan ung v6i 80ml dung dich chira HNO; 1M va H,SO, 0,5M
thoat ra V, lit NO

- Biét NO 1a san pham khtr duy nhét cac thé tich khi do & ciing diéu kién. Quan hé gitta V, va V, la

A. V2 = V1 B V2 = 2V1 C V2 = 2,5V1 D V2 = 1,5V1.
Giai:
3,84

ng, = = 0,06mol n . =0,08 mol

Thi nghiém 1: 64 =
n___ =0,08mol
Nyno, = 0,08mol NO;
3Cu + 8H" + 2NO;y - 3Cu* + 2NO?t + 4H,0
(1) i

Ban dau: 0,06 0,08 0,08 mol l .’ ‘
Phan tng; 003 « 008 — 0,02 N 0,02 mol

=V, tuong g vé&i 0,02 mol NO.
Thi nghiém 2: n¢, =0,06 mol; Mo, = 0,08 mol;ny o, = 0,04 mol

=0y =0,16 mol ; Ny - = 0,08 mol

3Cu + 8H" + 2NO;y —  3Cu* + 2NO?t + 4H,0
(2)
Ban dau: 0,06 0,16 0,08 mol
Phan tmg: 0,06 <« 016 — 0,04 — 0,04 mol

Tu (1) va (2) suy ra: V, =2V,

=  Dédpé4nB.

Dang 5: Cac phin wng ¢ dang ion thu gon khic (tao chit két tia, chit dé bay hoi, chit dién
li yéu)
Vi du 9 : Dung dich X ¢6 chira 5 ion : Mg**, Ba**, Ca®*, 0,1 mol CI" va 0,2 mol NO;™ . Thém dan
V lit dung dich K,CO5 1M vao X dén khi dugc luong két tia 16n nhat thi gid tri V t6i thiéu can
dung la

A. 150ml. B. 300ml. C. 200ml. D. 250ml.
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Giai:
Ap dung dinh luat bao toan dién tich: (xem thém phwong phdp bdo toan dién tich)
= Neation - 2 = 0,1.1 +0,2.1 = 0,3 mol

= Ngiion =0,15 mol

Mg +  COY -  MgCO;s|
Ba™ +  CO¥ —  BaCo, |
Ca™ + Co” — CaCO; |
Hodic ¢6 thé quy ddi 3 cation thanh M** (xem thém phwwong phdp quy doi)
M +  COY - MCOs|
= Ny co, = Dg > = Dogion = 0,15 mol

= Vo, =0,151it=150 ml

= Dép é4n A.
Vi du 10 : Cho hdn hop gom NaCl va NaBr tic dung véi dung dich AgNO; du thu dugc két tia ; A
¢6 khdi lugng ding bang khdi lugng AgNO; da phan tng . Tinh phin trim khdi luong NaCl ,' :
trong hdn hop dau.
A.23,3% B. 27,84%. C. 43,23%. D. 31,3%.
Giai:
Phuong trinh ion:
Ag"  + Cr - AgCl|
Ag" + Br — AgBr|

bit: nyac = X mol ; ny,p =y mol

mAgCl + mAgBr = I’nAgN()3 (p.0)

= mey +mp, = My -

= 35,5x + 80y = 62.(x+y)

=x:y=36:53
Chon x =36,y =53
= %My, = 25,2.36.19 =27.84% = Dép 4n B.

58,5.36 +103.53
C6 thé gidi bai todn bang viéc két hop véi phirong phdp tang giam khoi lirong hodc phwong phdp

dwong chéo.
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Vidu 11 : Cho 270 ml dung dich Ba(OH), 0,2M vao dung dich X chura 0,025 mol CO5% ;0,1 mol
Na* ; 0,25 mol NH,* va 0,3 mol CI va dun néng nhe (gia st H,O bay hoi khong ddng ké). Tong
khéi lwong dung dich X va dung dich Ba(OH), sau phan tmg giam di bao nhiéu gam ?
A. 4,215 gam. B. 5,296 gam. C. 6,761 gam. D. 7,015 gam.
Giai:
Ng,om, =0,054mol=n_ . =0,054mol; n_  =0,108 mol
Ba™ + Ccoy” — BaCOs| (1)

g, > N . = Nyeo, =N =0,025 mol = my,, =4,925 gam.

0, Co>”

NH,* + OH —  NHy + HO ()

now < My, = M, =Dy = 0,108 mol = m,, =1836gam

= Khéi lugng 2 dung dich giam = 4,925 + 1,836 = 6,716 gam

= Ddp 4n C.

Vi du 12 : Tron 100ml dung dich A (gém KHCO; 1M va K,CO; 1M ) vao 100ml dung dich B
(gdm NaHCO; 1M va Na,CO; 1M ) thu dugc dung dich C. Nhé tir tir 100ml dung dich D (gom
H,SO, 1M va HCI1 1M ) vao dung dich C thu duoc V lit CO, (dktc) va dung dich E. Cho dung

dich Ba(OH); téi du vao dung dich E thi thu dugc m gam két tua. Gid tri cia m va V 1an luot 1a

A. 82,4 gam va 2,24 lit. B. 4,3 gam va 1,12 lit.
C. 43 gam va 2,24 lit. D. 3,4 gam va 5,6 lit.
Giai:

Dung dich C chtta: HCOj5™ :0,2 mol; CO32’: 0,2 mol
Dung dich D ¢6 tong : ng* = 0,3 mol.
Nh6 tir tir dung dich C va dung dich D:
COs” + H* -  HCOy
0,2 — 0,2 — 0,2 mol
HCO; + H* — H,O + CcO,

Ban diu: 0,4 0,1 mol
Phan tng: 0,1 “— 0,1 - 0,1 mol
Du: 0,3 mol
Tiép tuc cho dung dich Ba(OH), du vao dung dich E:
Ba™ + HCO; + OH - BaCOs| + H,0
0,3 — 0,3 mol
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Ba®* + SO> — BaSO,
0,1 — 0,1 mol
= Vgo, =0,1.22,4 =224 lit

Téng khoi lugng két tia:
m=0,3. 197 + 0,1. 233 = 82,4 gam
= Ddp 4n A.

III. BAI TAP TU LUYEN

Cau 1 : Thé tich dung dich HCI 0,3M can dé trung hoa 100ml dung dich hdn hop: NaOH 0,1M
va Ba(OH), 0,1M 1a

A. 100ml. B. 150ml. C. 200ml. D. 250ml.
Cau 2 : Pé trung hoa 150ml dung dich X gdm NaOH 1M va Ba(OH), 0,5M can bao nhiéu ml
dung dich chira HC1 0,3M va H,SO, 0,1M ?

A.180. B. 600. C. 450. D. 90.
Cau 3 : Dung dich X chtra hdn hgp KOH va Ba(OH), c6 nong d twong tmg 12 0,2M va 0,1M.
Dung dich Y chtra hdn hop H,SO, va HCI ¢6 ndng do 1an lugt 12 0,25M va 0,75M. Thé tinh dung
dich X can dé trung hoa vira du 40ml dung dich Y 12

A. 0,063 lit. B. 0,125 lit. C. 0,15 lit. D. 0,25 lit
Cau 4 : Tron 250ml dung dich hon hop HCI 0,08M va H,SO, 0,01 M v6i 250ml dung dich
NaOH x M dugc 500ml dung dich ¢c6 pH = 12. Gid tri cua x la

A.0,1. B.0,12. C.0,13. D. 0,14.
Cau 5 : Tron 3 dung dich HCI1 0,3M ; H,SO, 0,2M va H3PO, 0,1M véi nhitng thé tich béng nhau
thu dugc dung dich X. Dung dich Y gém NaOH 0,1M va Ba(OH), 0,2M. bé trung hoa 300ml
dung dich X can vira da V ml dung dich Y. Gid tricua V la

A. 200. B. 333,3. C. 600. D. 1000.
Cau 6 : Hap thu hoan toan 4,48 lit khi CO, (¢ dktc) vao 500ml dung dich hdn hop gom NaOH
0,1M va Ba(OH), 0,2M, sinh ra m gdm két tua. Gid tri ciia m 1a

A. 19,7 B. 17,73. C.9,85. D. 11,82.
Cau 7 : Hoa tan maiu hop kim Na - Ba (ti 1¢ 1 : 1) vao nudc duoc dung dich X va 0,672 lit khi
(dktc). Suc 1,008 1it CO, (dktc) vao dung dich X dugc m (gam) Kkét tua. Gia tri cua m la

A. 3,94, B. 2,955. C.1,97. D. 2,364.

122

Y

Il

EBOOKI6+



123

Cau 8 : Cho V lit dung dich NaOH 2M vao dung dich chita 0,1 mol Al,(SO,);; 0,05 mol HCI va
0,025 mol H,SO, dén khi phan tng hoan toan, thu duoc 7,8 gam két tia. Gid tri 16n nhit cia V dé
thu dugc luong Kkét tha trén 12

A.04 B. 0,35. C.0,25. D.0,2.
Cau 9 : Thém m gam Kali vao 300ml dung dich chita Ba(OH), 0,1M va NaOH 0,1 M thu dugc
dung dich X. Cho tur tir dung dich X vao 200ml dung dich Al,(SO,); 0,1 M thu duoc két ta Y. Dé
luong két tia Y 10n nht thi gi4 tri ctia m 1a

A.1,17. B. 1,71. C. 1,95. D. 1,59.
Cau 10 : Dung dich X gém cic chat NaAlO, 0,16 mol; Na,SO, 0,56 mol; NaOH 0,66 mol. Thé
tich ctia dung dich HCI 2M can cho vao dung dich X dé thu dugc 0,1 mol két tia 1a

A. 0,50 lit hoac 0,41 lit. B. 0,41 lit hoac 0,38 lit.

C. 0,38 lit hoac 0,50 lit. D. 0,25 1it hoac 0,50 Iit.
Céau 11 : Cho 3,2 gam bot Cu téc dung v6i 100ml dung dich hdn hop gdm HNO; 0,8M va H,SO,
0,2 M. Sau khi céc phan {mg xay ra hoan toan, sinh ra V lit khi NO (san phan khir duy nhit ¢
dktc). Gidtricua V la

A. 0,746. B. 0,448. C. 1,792. D. 0,672.
Cau 12 : Hoa tan 9,6 gam bt Cu bé“mg 200ml dung dich hdn hop HNO; 0,5M va H,SO,4 1,0M.
Sau khi phan (g xay ra hoan toan thu duoc khi NO va dung dich X. C6 can cén than dung dich
X dugc khdi Iuong mudi khan 12

A. 28,2 gam B. 35,0 gam. C. 24,0 gam. D. 15,8 gam.
Cau 13 : Cho 5,8 gam FeCO; tac dung vira du voi dung dich HNO; duogc hon hop khi CO,, NO
va dung dich X. Khi thém dung dich H,SO, lodng du vao X thi dung dich thu dugc hoa tan tbi da
m gam Cu (biét ring c6 khi NO bay ra). Gid tri ciia m la

A. 16 B. 144 C. 1,6 D. 17,6
Cau 14 : Hoa tan 9,6 gam bot Cu béng 200ml dung dich hon hop HNO; 0,5M va H,SO, 1,0M.
Sau khi phan (g xay ra hoan toan thu dwgc khi NO va dung dich X . C6 can cén than dung dich
X dugc khdi lugng mubdi khan 12

A. 28,2 gam. B. 25,4 gam. C. 24 gam. D. 32 gam.
Cau 15 : Dung dich X chira c4c ion : Fe**, SO,> , NH,", CI" . Chia dung dich X thanh hai phan
bang nhau:

- Phan 1: téc dung v6i lugng du dung dich NaOH, dun néng thu dugc 0,672 it khi (& dktc)

va 1,07 gam Kkét tha;

- Phan 2: téc dung vdi lugng du dung dich BaCl, thu duoc 4,66 gam két tua.
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Téng khdi Iuwgong cac mudi khan thu duoc khi c6 can dung dich X 1a (qué trinh c6 can chi c6 nudc
bay hot)

A. 3,73 gam. B. 7,04 gam. C. 7,46 gam. D. 3,52 gam.
Céu 16 : Dung dich X chira 0,025 mol CO5% ;0,1 mol Na* ; 0,25 mol NH,* va 0,3 mol CI . Cho
270ml dung dich Ba(OH), 0,2M vao va dun néng nhe (gia sit H,O bay hoi khong dang ké). Tong
khdi lugng dung dich X va dung dich Ba(OH), sau qué trinh phan tng giam di 1a :

A. 4,215 gam. B. 5,296 gam. C. 6,761 gam. D. 7,015 gam.
Cau 17 : Cho hén hop X gém 0,05 mol CaCl,; 0,03 mol KHCOs3; 0,05 mol NaHCO3; 0,04 mol
Na,O; 0,03 mol Ba(NO;), vao 437,85 gam H,0O. Sau khi phan Uing x4y ra hoan toan thu dugc a
gam két tiia va dung dich Y ¢6 khéi lugng 1a

A. 420 gam. B. 400 gam. C. 440gam. D. 450 gam
Cau 18 : Cho hon hop gém 0,15 mol CuFeS, va 0,09 mol Cu,FeS, tic dung vdi dung dich HNO;
du thu duge dung dich X va hon hop khi Y gam NO va NO, . Thém BaCl, du vao dung dich X
thu dugc m gam két tia. Mit khic, néu thém Ba(OH), du vao dung dich X, Iy két tiia nung trong
khong khi dén khéi lwong khong doi thu duoc x gam chét rén. Gid tri ciia m va x lan luot 1a :

A. 111,84 va 157,44. B. 111,84 va 167,44.

C. 112,84 va 157,44. D. 112,84 va 167,44.

1A 2B 3B 4B 5A 6C 7B 8A 9A 10C
11D 12C 13D 14C 15C 16C 17D 18A
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PHUONG PHAP 11
Shdo sil dé thi

Dang 1: Dang CO, (SO,) tac dung véi dung dich Ca(OH), hoic Ba(OH),:
-Néu hién tugng va gidi thich khi suc tir tir khi CO, vao dung dich c6 chira a mol Ca(OH), cho
dén du.
-Xay dyng db thi biéu thi mdi lién hé giira sé mol két tua va s mol CO,.
Ta c6é phuong trinh phan ng:
co, + Ca(OH), - CaCoO;]| + H,0
a a a

CaCO; + CO, + H,0O — Ca(HCOs),

a a a
Hién tugng:
Xuét hién két tia tang dan dén cuc dai, sau d6 tan dan cho dén hét. Y
D) thi (Hinh 1): ' .' ‘

N S

____________________ N A
Neyco, ?
0 X} a x, 2a
Neo,

Nhan xét:

+Néu n | >a thi bai todn v nghiém doy = n | khong cat do thi.

+Néu n | = a thi bai todn c6 1 nghiém duy nhit n, =a

+Néu0< n <a thi bai todn c6 2 nghiém la x; va x,.

D@ thay:

Xp=N| vax;=a+(X;-a)maxy-a=a-x;nénx,=2a-x;=2a-n;

Vidu 1 : Syc tir tr V 1it khi CO, (dktc) van 200ml dung dich Ca(OH), 1M thu dugc 15 gam Kkét
tia. Giatricua Vla:

A. 3,36 hoac 4,48. B. 4,48 hoic 5,60.

C. 5,60 hoéc 8,96. D. 3,36 hoac 5,60.
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Giai:

Ta c6: a=0,2.1 =0,2 mol, 0< n; =0,15 mol < 0,2 nén ta c6 2 gia tri la:
x;=0,15vax,=2.0,2-0,15=0,25

nén V; =0,15.22,4 = 3,36 1it

va V,=0,25.22,4 = 5,6 lit

= Dédp 4n D.

Vidu2: Hép thu hoan toan 2,688 1it CO, (¢ dktc) vao 2,5 lit dung dich Ba(OH), néng dd b mol/l

thu dugc 15,76 gam két tua. Gid tri cua b 1a

A. 0,032, B. 0,04. C. 0,048. D. 0,06.

Giai:

Ta cé:

Nco, =2,688/22,4=0,12mol ; 10, =1576/197=0,08 mol

Do Nco, >N nghialax;> 1| nénx,=2a - 0, l‘ " EBOOK16+
I

—a =%.(x2 +n¢)=%(0,12+0,08) =0,1mol=>b=0,1/2,5=0,04M

=  DdpanB.
Dang 2: Mudi AI* tac dung v6i dung dich OH'

+ Neéu hién tuong va giai thich khi cho tir tir dung dich OH™ vao dung dich c6 chira a mol AICl;
cho dén du.
+ Xay dyng dd thi biéu thi mdi lién hé giita s6 mol két tia va sb mol OH
Ta c6é phuong trinh phan ng:
A+ 30H —  Al(OH);]

a 3a a mol

Al(OH);3| + OH — [AI(OH),]
a a a
Hién tugng:
Xuét hién két tia tang dan dén cuc dai, sau d6 tan dan cho dén hét.

D) thi (Hinh 2):
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1 A10m),

a

Nhan xét:
+ 10, > athibaitodn vo nghiém do y = Ny khong cat do thi.
+ 1, = a thibaitodn c¢6 1 nghiém duy nhét nog = 3a.
+0< I} < athibaitodn c6 2 nghiém 1a x; va x,
X, N

x 1z —_ A
Dé thay: g = ? do 2 tam gidc OX,B va OHA 1a dong dang nén x; =31 va

X,=3a + (x, -32) ma X, —3a do X,H = 3X,H nén

“3Ga-x,)

X
=4a—-—=4a-n,

X, =3a+——
3(3a—x,) 3

Vi du 3 : Cho tir tir dung dich NaOH 1M vao dung dich ¢6 chira 26,7 gam AICl; cho dén khi thu
duogc 11,7 gam két tia thi dimg lai. Thé tich dung dich NaOH da diing 12 :

A. 0,45 1it hoac 0,6 1it. B. 0,6 1it hoac 0,65 lit.
C. 0,65 lit hoac 0,75 lit. D. 0,45 1it hodc 0,65 lit.
Giai:

Ta cé:

0, =11,7:78=0,15 mol
a=26,7:133,5=0,2 mol
nén co 2 gia tri:
X = 3n¢ =3.0,15 =0,45 mol
x; = 4.0,2-0,15=0,65 mol
= bép an D.
Vi du 4 : Cho 200ml dung dich AICI; 1,5M téc dung véi V lit dung dich NaOH 0,5M luong két
tua thu duoc 1a 15,6 gam. Gia tri 16n nhit cia V 1a

A. 1.8 B.24. C.2. D.1,2
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Gidi:

Ta c6:

a=0,2.15 =0,3 mol; n; =15,6 : 78 =0,2 mol

nén c6 2 gia tri cua ny,op va gia tri 1én nhét 1a: 4a - n; =4.0,3-0,2= 1,0 mol.

Do ds, V=1,0:05=21lit

= bép an C.

Vi du 5 : X 1a dung dich AICl;, Y 1a dung dich NaOH 2M. Thém 150ml dung dich Y vao coc
chtra 100ml dung dich X, khudy déu thi trong cdc tao ra 7,8 gam két tiia. Lai thém tiép vao coc
100ml dung dich Y, khuay déu thi lwong két tiia c6 trong cdc 1a 10,92 gam. Cac phan tng déu
xay ra hoan toan. Nong dé méi ciia dung dich X 1a

A. 1,6 M. B.5/3 M. C.1M. D. 1,4 M.

Giai:

n & EBOOKIG+
Al(OH); ' " ‘ [

T s

Nhan xét:
+ O lan thém thir nht: ny,on =0,15.2 = 0,3 mol; n oy =7.8 1 78 =0,1mol
Va chua dat dén cuc dai do 6 két tia nho hon 14n thém thir 2.

+ O 14n thém tht hai: nx,on = 0,25.2 = 0,5 mol; Maiom, =10,92 : 78=0,14 mol

U N N £ o _ Naom, _ 0.5 1 (khéc v&i 0.14
Gia sir tai gid tri Vngon ndy ma vuot dén cuc dai thi Daon), = 3 mol (khéc véi 0,

3
mol) nén tai vi tri thir hai da vugt qua cuc dai.
Trong tam gidc can AHD ta c6: CX, = X,D
Nén 4a — x, = CX; =0,14 =4a=0,14 + x,=0,14 + 0,5 = 0,64
=>a=0,16 mol
Nong do AlCl;12: 0,16: 0,1 = 1,6 M
= Dép 4n A.
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Dang 3: Mudi AlO; tic dung véi dung dich axit H* :

+ Neéu hién tugng va giai thich khi cho tir tir dung dich axit H" vao dung dich c6 chira a mol
AlO, cho dén du.

+ Xay dyng dd thi biéu thi mdi lién hé giita s6 mol két tia va sé mol H'.

Ta c6 phuong trinh phan (ing:

AlOy + H* + H,0 - AI(OH);]
a a a
AI(OH); + 3H" — Al + 3H,0
a 3a a

Hién tuong: xuét hién Kkét tua tang dan dén cuc dai, sau doé tan dan cho dén hét.

Nhan xét:
+ 10 > athibaitodn vo nghiém doy = M| khong cét do thi. Y

! ghié y="™ g ! | l‘ EBOOK16+
+ 10, = a thibaitodn cé 1 nghiém duy nhat ny* = a. -

+0< D} < athibaitodn c6 2 nghiém la x; va x,

o XMy .
Dé thay: j = ? do 2 tam gidc OX;B va OHA 1a dong dang nén x; =11} va

1

X,=a + (x,-a) ma X2 ~a=3(@—X,) do X,H = 3 XoH nén

X,=a+3(a-x)=4a—-x =4a-3n,
Vidu 6 : Cho tu tir V lit dung dich HC1 0,5M vao 200ml dung dich NaAlO, 1M thu dugc 11,7

gam két ta. Gid trj cia V 1a

A. 0,3 hoac 0.4. B. 0,4 hodc 0,7.
C. 0,3 hoac 0,7. D. 0,7.

Giai:

Ta c6:

n;=11,7:78=0,15 mol; n, - =0,2.1=0,2 mol

2
Nén theo trén ta c6 2 két qua la:
x,= N, = 0,15 mol
X2 =4.0,2-3.0,15 =0,35 mol
Do dé V co 2 gidtrila: 0,3 va 0,7
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= bép an C.

Vidu 7 : Cho 100ml dung dich AICl; 2M tac dung véi dung dich KOH 1M.

a) Thé tich dung dich KOH tdi thiéu phai diing dé khong c6 két tia 1a

A. 0,2 lit. B. 0,6 lit. C. 0,8 lit. D. 1,0 lit.

b) Cho dung dich sau phan tng trén tic dung véi dung dich HCI 2M ta thu dwoc 3,9 gam két tua
keo. Thé tich dung dich HCI da ding 1a

A. 0,025 lit. B. 0,325 Iit.
C.0,1 lit D. 0,025 lit hoac 0,325 lit.
Gidi:

a) Theo hinh 2. Dé khong thu dwoc két tha thi noy > 4a =4.0,1.2 = 0,8 mol
Vay thé tich t6i thiéu 1a: 0,8 : 1 =0,8 lit.
= bép an C.

b) Tacé 0o, =N, = 0,2mol; n =3,9:78=0,05mol. Nén c6 2 gid tri.

Theo hinh 3 ta co: Y

X = ni=0,05 mol. ' n' ‘

x;=4a-3n;=4.0,2-3.0,05= 0,65 mol
Vay c6 2 gié tri: Ve 1a 0,025 hodc 0,325.

= bép an D.
III. BAI TAP TU LUYEN

Cau 1 : Cho 200ml dung dich Aly(SO,); tdc dung v6i dung dich NaOH 1M nhén théy khi dung
180ml hay diing 340ml dung dich NaOH déu thu dugc mot lwong két tiia bang nhau. Nong do
dung dich Al,(SO,); trong thi nghiém trén la

A.0,125M. B. 0,25M C. 0,375M. D. 0,5M.

Cau 2 : R6t 200ml dung dich NaOH ndng d6 a mol/l vao cbc dung 200ml dung dich AICI; 2M.
Két ta thu dugc dem nung trong khong khi dén khéi luong khong ddi thu dugc 5,1 gam chét rén.
Gia tri cua a la:

A.15M. B. 7,5m. C 1,5M hodc 7,5M. D. 1,5M hoac 3M.
Cau 3 : Dung dich X gdm cic chat NaAlO, 0,16 mol ; Na,SO, 0,56 mol ; NaOH 0,66 mol. Thé
tich ciia dung dich HCI 2M can cho vao dung dich X dé dugc 0,1 mol két tia la

A. 0,41 lit hodc 0,38 lit. B. 0,38 lit hodc 0,8 lit.

C. 050 lit hodc 0,41 lit. D. 0,25 lit hodc 0,50 lit
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Cau 4 : M6t dung dich chira x mol NaAlO, tic dung véi dung dich chita y mol HCI. Diéu kién dé
thu dugc két tha sau phan tmg 12

Ax=y. B. x =2y. C.y>4x. D.y<4x.
Cau 5 : Mot dung dich chita X mol NaOH tdc dung véi mot dung dich chira y mol mudi AP .
Diéu kién dé thu két tiia sau phan tng la

A.x < 4y. B. x > 4y. C.x=2y. D. 2y < x < 4y.
Cau 6 : Cho dung dich c6 chira a mol AlICl; vao dung dich c6 chita b mol NaOH, diéu kién dé c6
két tua 16n nhat va bé nhét 1an luot 1a

Ab=3avab=4a. B.b=4avab=3a.

Cb=3avab>4 Db>avab>4a

Cau 7 : Cho dung dich c6 chira x mol Al,(SO,); vao dung dich chira y mol NaOH, diéu kién dé

thu dugc két taa 16n nhat va bé nhit 1an luot 1a

A.y=3xvay=>4x. B.y=4xvay>5x.

Cy=6xvay>T7x. D.Y=6xvay>8x.

Cau 8: Hép thu hoan toan 2,24 lit CO, (dktc) vao dung dich nudc voi trong c¢6 chira 0,075 mol
Ca(OH), san pham thu dugc sau phan mg

A. chi ¢6 CaCO; B. chi c6 Ca (HCOs),

C. C6 CaCO; va Ca(HCO:3), D. khong CaCO; va Ca(HCO;),

Cau 9 : Cho 10 hon hop khi X (dktc) gém N, va CO, di cham qua 2 lit dung dich Ca(OH),
0,02M thu dugc 1 gam két tiia. % theo thé tich ctia CO, c6 trong X 1a

A. 8,96% hoac 2,24%. B. 15,68% hodc 8,96%

C. 2,24% hodc 15,68%. D. 8,96%.

Cau 10 : Dan tir tir 112cm’ khi CO, (dktc) qua 200ml dung dich nudc voi ndng do a M thi thiy

khong c6 khi thodt ra va thu dugc 0,1 gam két tua tring. Gid tri ciia a 12

A.0,01. B. 0,015. C.0,02. D. 0,025.

Cau 11 : Hon hop X gém Al va Al,O3co tilé khoi lugng tvong tng 1a 0,18: 1,02. Cho X tan vira
da trong dung dich NaOH dugc dung dich Y va 0,672 lit khi. Cho Y tdc dung véi 200ml dung
dich HCI dugc két tua Z. Nung Z dén khdi lugng khong d6i dwoc 3,57 gam ran. Nong do cia

dung dich HC11a
A. 0,35M hoac 0,55 M. B.0,35M hodc 0,75M.
C. 0,55M hoac 0,75 M. D.0,3M hoac 0,7M.
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Cau 12 : Cho V lit dung dich NaOH 2M vao dung dich chira 0,1 mol Al,(SO,); va 0,1 mol H,SO,
dén khi phan mg hoan toan thu dwoc 7,8 gam két tia. Gid tri 16n nhét cia V dé thu dugc luong
két tua trén 1a

A.0,45. B, 0.35. C.0,25. D. 0,05.

Cau 13 : Thém m gam K vao 300ml dung dich chira Ba(OH), 0,1M va NaOH 0,1M thu dugc
dung dich X. Cho tir tir dung dich X vao 200ml dung dich Al,(SO,); 0,1 M thu dugc két tha Y.
Dé thu duoc luong két tiia Y 16n nhat thi gia tri ciia m 1a

A. 1,59. B. 1,17. C. 1,71. D. 1,95.

Cau 14 : 100ml dung dich X chita NaOH 0,1 M va NaAlO, 0,3 M. Thém tur tir dung dich HCl
0,1M vao dung dich X cho dén khi két tia tan trg lai 1 phan. Pem nung két tia dén khdi lugng
khong dbi thu dugc chét ran nang 1,02 gam. Thé tich dung dich HC1 0,1 M da dung 1a

A. 0,5 lit. B. 0,6 lit. C. 0,7 lit. D. 0,8 lit.

Cau 15: Hoa tan 10,8 gam Al trong mét lugng H,SO, vira du du dugc dung dich X. Thé tich
dung dich NaOH 0,5M phai thém vao dung dich X dé c6 két tia sau khi nung dén khéi lugng

khong ddi cho ta mot chét rén c¢6 khdi lugng 10,2 gam 12 :

A. 1,2 lit hodc 2,8 Iit. B. 1,2 lit.
C. 0,6 lit hoic 1,6 lit. D. 1,2 lit hodc 1,4 Iit.
PAP AN

1B 2C 3B 4D 5A 6C 7D 8C 9C 10B
11A 12A  13C 14C 15A
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PHUONG PHAP 12

Phiing fihaf khio sit b 6 s mol COy va HyO

I. CO SO CUA PHUONG PHAP

Céc hop chit hitu co khi d6t chdy thuong cho san pham CO, va H,0. Dya vao ty 1¢ ddc

n
A oMo, - Veo, D S Y U S AU
biét cua - hodc 2 trong céc bai toan dot chdy dé xac dinh ddy dong dang, cong thuc
n
H,0 H,0

phan tir hoic dé tinh todn lugng chat.
1. Véi hydrocacbon
Goi cong thuc téng quét cta hidrocacbon la C,Hyp0 0k (ke Téng $6 lién két Tt va vong)

3n+1-k
CnH2n+2-2k + HTOZ —d nC02 + (n+ 1 —k) Hzo

Y
EBOOKI16+
n — — :
Ta co: HZO=n+1 k=1+g ln'
Neg, n n
Nyo

>1 (ny o >ng, ) & k=0= hydrocacbon la ankan (paraffin)
Do, ) ’

= Cong thirc tong quat 12 C,Hay.n

Ny o

=1 (ny o =0n¢,) © k=1
Do,

= hydrocacbon 1 anken (olefin) hodc xicliankan = Cong thirc tong quat 1a C,Ha,
Ny o DS T N
——<1 & k< 1= hydrocacbon c6 tong so lién két T va vong > 2
Do,
* Mot s chd §:
a, Voi ankan (paraffin): n .. = ny o - Do,

b, V6i ankin hodc ankadien): n_ ., = Neo - Ny g

1. Véi cac hop chit cé chira nhém chire
a, Ancol, ete
Goi cong thure cua ancol 1a : C Hy, 4 2 - 2k - m(OH), hay CHoy 42 - 2kOm

3n+1-k-—
C,Hypir Oy + %02 = nCO, + (n+1-k) H0
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n n+l1-k 1-k
0 _ =1+ >1 khi vachikhik=0
IlCoz n n

= Ancol no, mach hé, c6 cong thiic tong quat CHpy20pm va 1, = Ny o - Neg,
b, Andéhit, xeton

Goi cdng thuc cua andehit 1a : C,Hy, 42 -2k m(CHO),y,

Ta c6 phuong trinh d6t chay

3n+1-k-m
C,Hop s o m(CHO), + (fj 0, = (n+m)CO, + (n+ 1 -KHO
Dyo _n+l-k_n+l Kk
N, ~N+m  n+m n+m
n
%0 =1 (n,o =Ngp, ) khi va chi khi k = 0 va m = 1 = andehit no, don chirc, mach
Do, ’ ’
h&, cong thirc téng quét la: C,H,, , CHO hay C;H,,0 (x = 1) o s
Ny o

Tuong tu ta co:

=1 (ny o =1N¢p, )= xeton no, don chirc, mach h¢
Do,

¢, Axit, este
Goi cong thuce cua axit 1a: C\Hpp 42 -2k - n(COOH),,
Ta c6 phuong trinh d6t chay

C.Ha s oo n(COOH), + (%j 0, - (n+m)CO, + (n+ 1 —KH,0

Nyo _n+l-k n+l Kk

N, N+m n+m n+m

Ny o

=1 (nHzo = ncoz) khi va chi khi k = 0 va m = 1 = axit no, don chitc, mach hé,
n
o,

cong thic téng quat la: C,Hy, . ,COOH hay C,H,,0, (x > 1)

n
A A A , 2 ) 5 . N N A o
Nhéan thay: Cong thtc tong quéit cua axit va este trung nhau, nén: 20 =

Do,
(nH20 =N, )= este no, don chirc, mach ho, cd cong thic téng quét la: C,H,, , {COOH hay

CxHZXOZ (X 2 2)
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II. CAC DANG BAI TAP THUONG GAP
Dang 1: Khio sit ti 1¢ s6 mol H,O va CO, cho tirng loai hidrocacbon:
Vidu 1. Pét chdy hoan toan mét hidrocacbon X thu dugc 0,11 mol CO, va 0,132 mol H,0. Khi

X tac dung vdi khi Clo (theo ti 1¢ s6 mol 1 : 1) thu duoc mot san phém hitu co duy nhét. Tén goi

cua X la
A. 2-metylbutan B. 2-metylpropan
C. 2,2-dimetylpropan D. etan

Giai:

Nyo > Deo,
= X la ankan, c6 cdng thuc tong quit C,Hap0.
Nankan = N0 - Mo, =0,022 mol

0,11

= S6 nguyén tir cacbon = =5=CH,,

Mat khéc, do tac dung véi khi Clo (theo ti 1€ $6 mol 1 : 1) thu dugc mdt san phém hitu co duy

nhat nén cong thurc cau tao ctia X 1a :

CH;
CH; —%3 —CH;
CH;
= Dép an C.
Vi du 2. Dbt chdy hoan toan hidrocacbon mach hé X bing O, vira da. Dan toan by san pham

chdy qua binh dung H,SO, dic du, thi thé tich san pham giam di mot nira. X thudc diy dong ding

A. anken. B. ankan.
C. ankin. D. xicloankan.
Giai:

San pham chdy 1a CO, va H,0, khi di binh dung H,SO, dic du, thi thé tich san pham giam di mot
nua,
= Vco2 = VHZO

= X 1a anken hodc xicloankan.
Do X ¢6 mach ho
= X la anken

= bédpéan A
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Vi du 3: Chia hdn hop 2 ankin thanh 2 phin bang nhau:
- Phén 1: Pem dbt chdy hoan toan thu duogc 1,76 gam CO, va 0,54 gam H,O.
- Phan 2: Dan qua dung dich Br, du. Khéi lugng Br, dd phan @ng la:
A. 2,8 gam B. 3,2 gam C. 6,4 gam D. 1,4 gam
Giai:
=S mol ankin = Neo, - Nyyo =1.76: 44— 0,54 1 18 = 0,01 mol.
S6 mol Br, phan trng = 2n,,4, = 0,02 mol.
=> Khdi lwong Br, phan tmg = 0,02.160 = 3,2 gam

= Dép 4n B.
Dang 2: Khio sit ti 1¢ s6 mol H,O va CO, cho hdn hep hidrocacbon:

Vidu 4. Pét chdy hoan toan 2,24 lit (dktc) hén hop khi X gém: CH,, C,H,, C,Hg, CsHg va C4H|
thu dugc 6,16 gam CO, va 4,14 gam H,0. S6 mol C,H, trong hdon hop X 1a

A. 0,09. B.0,01. C. 0,08. D. 0,02.
Giai:
Hon hop khi X gdm anken (C,H,) va cic ankan, khi d6t chay riéng timg loai hidrocacbon, ta c6:

Ankan: nHzO - 1IICOZ = MNankan
Anken: Tx,0 - Neo, =0

= S6 mol Ankan (X) = Ny o - Neo, =4,14: 18 - 6,16 : 44 = 0,09 mol
= S6 mol CyH, = Ny — Nyean = 2,24 : 22,4 — 0,09 = 0,01
= bép an B.

Dang 3: Khio st ti 1¢ s6 mol H,O va CO, cho ting loai din xuit hidrocacbon:

Vi du 5. D4t chay hoan toan m gam mét ruou X thu duoc 1,344 lit CO, (dktc) va 1,44 gam H,0.
X téc dung véi Na du cho khi H, ¢6 s6 mol bang s6 mol ctia X. Cong thiic phan tir ciia X va gid

tri m 1an luot 12

A. C3H802 va 1,52 B. C4H1002 va 7,28
C. C3H302 va 7,28 D. C3H803 va 1,52
Giai:

Ta cé: N = 1,344 : 22,4 = 0,06 mol; Nyo= 1,44 : 18 = 0,08 mol.

Neo, < Ny
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= X la rugu no, c6 cong thic téng quat C,H,,,,0n,
Nx =Ny - Neo, =0,02

Neo, 0,06 3

=> S nguyén tir cacbon = =
n, 0,02

Vi s6 mol khi H, thu dugc bang cia X = X chira 2 nhém -OH
= Codng thtrc phan ti: C3HgO, va m = 0,02. 76 = 1,52 gam
= Dép 4n A.
Vi du 6. Hon hop X gém 2 chat hitu co thudc ciing didy dong dang. Phén tir ciia chiing chi c6 mot
loai nhém chtre. Chia X 1am 2 phan bang nhau.
- Phan 1: Pem d6t chdy hoan toan rdi cho toan bd san pham chay (chi ¢6 CO, va hoi H,0) lan
luot qua binh (1) dung dung dich H,SO, dic, binh (2) dung dung dich Ca(OH), du, théy khéi
luvong binh (1) tang 2,16 gam, & binh (2) c6 7 gam két tua.
-Phén 2: Cho tdc dung hét v6i Na du thi thé tich khi Hy(dktc) thu dugc 12 bao nhiéu?

A. 2,24 lit. B. 0,224 1it. C. 0,56 lit. D. 1,12 1it
Giai:
Vi X tac dung véi Na giai phong H, = X 1a rugu hodc axit.
Nho0=0,12> Dy,0=0,07

=X g6m 2 rugu no. Pat cong thirc téng quét 2 ruou la C;Hy,1,0
=Nx=Ny - N¢o, =0,05 mol

. n 0,07

= S4 nguyén tir cacbon = —2 =——— =14
ny 0,05

=> Ruou thtr nhit 1a: CH;OH

= X 1a 2 ruou no don chic

= ny :%nX =0,025 mol

5

V =0,56 lit
= Dép an C.
Vi du 7. Bt chay hoan toan 1,46 gam hdn hop 2 andehit mach hd dong dang ké tiép thu dwoc
1,568 1it CO, (dktc) va 1,26 gam H,O. Cong thirc phan tir clia hai andehit lan luot 1a
A. HCHO va CH;CHO B. CH;CHO va C,HsCHO
C. C,HsCHO va C;H,CHO D. C,H,CHO va C;H¢CHO
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Giai:
Ta thiy:
Neo, =1,568 : 22,4 = 0,07 mol.
Nyo =1,26: 18 =0,07 mol.
Vi Dco, : Muo =1:1nén 2 andehit 14 no don chitc mach hé.
Goi cong thure chung cua 2 andehit 1a C;H2;+1CHO

3n+1

C.H. CHO + 0, — (n+1)CO, + (n+1)H,0

a (n+1)a (n+Da
14n+30)=1,46 _
Do d6: a(l4n +30) —T=4/3
0do lam+1)=0,07
= bép an B.

Vi du 8. D6t chdy hoan toan 0,1 mol hdn hop X gom hai chét hitu co dong ding lién tiép, thu
dugc 3,36 lit CO, (dktc) va 2.7 gam H,O. S6 mol ciia mdi axit 1an lugt 1a:

A. 0,04 va 0,06. B. 0,08 va 0,02.
C. 0,05 va 0.05. D. 0,045 va 0,055.
Giai:
27 336

Ny,0 _K =N, m =0,15(mol) =X 13 hén hop hai axit no, don chirc, mach hdg, c6

cong thuc téng quét C,H,,0,

£ A . Neo, 0,15 .
=> S0 nguyén tir cacbon trung binh = % = W =15= phai axit 1in lwot 12 HCOOH (a mol)
X )
va CH3COOH (b mol)
a+b=0,1 b = 0.05mol
= a=b=0,05mol = psip 4
a+2b=0,15 Bip dn €

Vi du 9. D6t chay hoan toan m gam hdn hgp X gdm cdc este no, don chirc, mach hd. San pham
chdy dugc din vao binh dung dung dich nuéc voi trong thdy khdi lugng binh ting 6,2 gam. SO
mol CO, va H,O sinh ra 1an luot 1a
A.0,1vao,1. B. 0,01 va0,1.
C.0,1va0,01. D. 0,01 va 0,01.
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Giai:
Khoi lugng binh dung dung dich nuéc véi trung ting = My o + Meo,

Miit khdc X 12 hon hop este no, don chitc, machhé = n., - n HO = X

=x(44+18) =6,2 = x=0,1 = Ddp dn A.

Dang 4: Khio st ti 1& s6 mol H,O va CO, cho hdn hgp din xuét hidrocacbon
Vi du 10. Hén hop X g6m cac axit hitu co no, don chirc, mach hd va este no, don chirc, mach ho.
D6t chdy hoan toan m gam hdn hop X bang mot lugng oxi vira di. Toan bd san phdm chdy duoc
dan cham qua dung dich H,SO, dic du thay khéi lugng binh dung axit ting m gam va c6 13,44 lit
khi (dktc) thoat ra. Gia tri cua m la

A.5,4 gam B. 7,2 gam. C. 10.8 gam. D. 14,4 gam.
Giai:
- San pham chdy gdm CO, va H,O = khdi luong binh dyng dung dich H,SO, dic ting chinh la
khéi lwong cta H,O bj giir lai
-ViX gém céc axit hitu co no, don chirc, mach ho va este no, don chirc, mach ho.

= X ¢6 cong thic téng quét chung la C H,,0, va Neo, = Nyo=13,44:22.4=0,6 mol

= m=0,6. 18 - 10,8 gam = Ddap an C.

Vi du 11: Chia m gam X gém : CH;CHO, CH;COOH va CH;COOCH; thanh hai phan bang nhau :

- Pé dbt chay hoan toan phan 1 can ti thiéu 5,04 lit O, (dktc), thu dugc 5,4 gam H,O.

- Cho phén 2 tic dung hét véi H, du (Ni, t°) dugce hdn hop Y. Dt chay hoan toan hdn hop Y, thu
duoc V lit CO, (dktc).

Gid tri ciia m va V 1an luot 1a

A.22,8 val,l2. B. 22,8 va 6,72.
C.11,4va16,8. D. 11,4 va 6,72.
Giai:

- 3 chét trong X déu 12 no, don chue, mach hg, cong thirc téng quét : C,H,,0,,
= Khi dot chdy: N o, = Ny =54 18=0,3 mol
= Vo, =0,3.22,4=6,721it
X + 0, - CO, + HO
Ap dung dinh luat bao toan khdi luong:
my (mot phf?m) =0,3(44 + 18) - 5,04 : 22,4.32 =11,4 gam

= my =22,8 gam = Pép an B.
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Dang 5: Két hop khao sat ti 1é va méi lién hé giira cac hop chit
Vi du 12. Cho hdn hop X gdm hai andehit 12 dong dang ké tiép tic dung hét véi H, du (Ni, t°) thu
dugc hdn hop hai ancol don chirc. D6t chdy hoan toan hdn hop hai ancol nay thu dwoc 11 gam

CO, va 6,3 gam H,O. Cong thirc cua hai andehit 1a

A. CH;CHO, C;Hs;CHO B. C,HsCHO, C;H,CHO
C. C;HsCHO, C,H,CHO D. CH;CHO, C,HsCHO
Giai:

Khi d6t chdy ancol cho Ny, = 61—’83 =035 >n,,= % =0,25

= 2 ruou la no, mach hé

Neo, 025

2,5
ny 0,1

Ny =Ny -Neo =0,1 = SO nguyén tir cacbon =

= hai rugu la C,HsOH va C;H;OH = hai andehit twong ting la CH;CHO va C,H;CHO = bép
E\l;lllju 13. Hon hop X gom CH;COOH va C;H,OH véi ti 16 mdi 1: 1. Chia X thanh hai phan: " " EBOOK16+
u 15. 0 3 3 S <L phan: I

- Pt chdy hoan toan phan 1 thu dugc 2,24 lit khi CO, (dktc).
- Pem este hod hoan toan phan 2 thu dugc este Y (gia sir hi¢u suét phan (mg dat 100%). D6t chdy
hoan toan Y thi khi Iugong nudce thu dugc 1a

A. 1,8 gam. B. 2,7 gam. C. 3,6 gam. D. 0,9 gam.
Giai:

CH;COOH + C,HsOH == CH;COOC,H;s+ H,0

- Téng s6 mol cacbon trong hdn hop X bang téng sé mol cacbon c6 trong Y (Xem thém phuong
phdp bdo toan nguyén to)
Mat khac Y la este no, don chirc, mach ho, nén:

— khi dbt chay Ny o=N¢o, = 2,24 :22,4=0,1 mol = my o= 1,8 gam

= Dép 4n A.
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III. BAI TAP TU LUYEN
Cau 1 : D6t chdy hai hidrocacbon 12 ddng dang lién tiép c6 nhau ta thu dugc 7,02 gam H,O va
10,56 gam CO,. Cong thiic phan tr cia hai hidrocacbon 1a

A. C,H, va C5Hg B. CH, va C,Hg.

C. C,Hg va C3Hg D. C,H, va C3H,

Cau 2 : D6t chay hoan toan mét hidrocacbon X bang mot lugng vira dit oxi. Dan hdn hop san
pham chdy qua H,SO, dic thi thé tich khi giam hon mét nira. X thudc day dong dang

A. ankan. B. anken. C. ankin. D. ankadien.
Cau 3 : D6t chdy hoan toan hdn hop hai hidrocacbon c6 khdi lwgng phan tir hon kém nhau 28
dvC thu duoc 4,48 1a CO, (dktc) va 5,4 gam H,0O. Cong thirc phan tir ciia hai hidrocacbon lan
luot 12

A. CH, va C4Hg B. C,H, va C4H,

C. C;H, va CsHs. D. CH, va C;Hs.

Ciau 4 : Dt chdy hoan toan hdn hgp X gém 2 hidrocacbon mach hé thu duge 16,8 lit khi CO,
(dktc) va 8,1 gam H,0. Hai hidrocacbon trong hdn hop X thudc day dong déng nao dudi day ?

A. ankadien. B. ankin. C. aren. D. ankan.
Cau 5 : D6t chdy hoan toan m gam hdn hop gdm mot ankan va mot anken. Cho san pham chdy
lan luot di qua binh (1) dung P,Os du va binh (2) dung KOH rin, du, sau thi nghiém thiy khi
luong binh (1) ting 4,14 gam, binh (2) ting 6,16 gam. S6 mol ankan c6 trong hdn hop 1a

A. 0,06 mol. B. 0,09 mol. C. 0,03 mol. D. 0,045 mol.
Cau 6 : Chia hdn hop X gdm hai rugu don chirc, thudc ciing day dong ding thanh hai phan bang
nhau:

- Phan 1 : Pem ddt chdy hoan toan thu dugc 2,24 lit CO, (dktc)

- Phan 2 : Thyc hién phéan tmg tich nudc hoan toan véi H,SO, dic, & 180°C thu dugc hon
hop Y gdm hai anken. D6t chdy hoan toan hdn hop Y rdi cho toan bd san pham chdy di chim qua
binh dung dung dich nudc véi trong du, két thic thi nghiém thay khéi lugng binh ting 1én m
gam. Gid tri cia m la

A.44. B. 1,8. C.6,2. D. 10.

Cau 7 : D6t chay hoan toan hdn hop hai ruou don chirc ké tiép trong diy dong ding thu dugc

CO, va hoi nudc c6 ti 18 thé tich Veo, : Vi,o="7: 10. Cong thirc phén tir cua hai rugu 1an ruot 1a

A. CHgoH va C2H50H B. C3H7OH va C4H90H
C. C2H50H va C3H7OH D. C3H50H va C4H7OH
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Cau 8 : Khi thuc hién phan (ng tdnh nudc ddi véi ancol X, chi thu dugc mot anken duy nhét. Oxi
hod hoan toan mot lwong chat X thu dugc 5,6 lit CO, (dktc) va 5,4 gam H,0. S6 cong thirc ciu
tao phu hgp véi X la

A.2. B. 3. C. 4. D. 5.
Cau 9 : Dbt chdy hoan toan m gam hdn hop hai ancol don chirc, thudc ciing day dong dang thu
duogc 70,4 gam CO, va 39,6 gam H,0. Gid tri cla m la

A. 3,32 gam B. 33,2 gam. C. 16,6 gam. D. 24,9 gam.
Cau 10 : DSt chdy hoan toan mét ruou X thu dugc CO, va H,O ¢ ti 1é s6 mol twong g 12 3 : 4.
Thé tich O, can ding dé ddt chdy X bang 1,5 lan thé tich khi CO, thu dugc (& cling diéu kién).
Cong thuc phan tir cia X 1a

A. GH;O. B. C;H;0; C. C;H,0. D. CG;H;z0,
Cau 11 : Hon hop M gdm 2 chat hitu co X, Y ké tiép nhau trong ciing diy déng dang phan tir cia
chiing chi c¢6 mot loai nhém chirc. Dt chdy hoan toan 1,29 gam hdn hgp M, cho toan bd san
pham chay (chi c6 CO, va H,0) vao binh nudc voi trong du thiy khdi lugng binh ting 4,17 gam
va tao ra 6,0 gam chét két tua. Cong thuce cAu taocua X, Y lan Iuot 1a

A. C,HsOH va C;H,0H. B. CH;COOH va C,HsCOOH.

C. CH;CHO va C,HsCHO. D. C,H4(OH), va C3Hg(OH),
Cau 12 : Tich nude hoan toan tir hdn hop X gdm 2 ancol thu dugc duoc hdn hop Y gdm céc
olefin. Néu dbt chdy hoan toan X thi thu duoc 1,76 gam CO,. Khi d6t chdy hoan toan Y thi tong
khéi lwong nuéc va CO, sinh ra la

A. 1,76 gam. B. 2,76 gam. C. 2,48 gam. D. 2,94 gam.
Cau 13 : D6t chay hoan toan hdn hop M gdm hai ruou (ancol) X va Y 1a dong dang ké tiép cua
nhau, thu duoc 0,3 mol CO, va 0,425 mol H,O. Mit khéc, cho 0,25 mol hdn hop M tic dung véi
Na (du) thu duoc chua dén 0,15 mol H,. Cong thirc phan tir cia X, Y lan luot Ia

A. GHgO, C4HzO B. C,H¢O, C;HgO

C. C,H¢O,, C;H50, D. C,H¢O, CH,O
Cau 14 : Khi d6t chdy hoan toan andehit no, don chirc, mach hé bang oxi thi ti 1¢ san pham chdy

thu dugc la

Ny o Nyo Nyo Nyo 1

=1 B. ——<1 C. >1 D. ——==

Neo, Do, Do, N, 2

Cau 15 : D6t chdy hdn hop X gém céc dong dang ciia andehit, thu dugc sé mol CO, bang sé mol
H,0. X 1a diy dong dang ctia
A. andehit no, don chirc, mach ho.

B. andehit no, don chtic, mach vong.
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C. andehit hai chirc no, mach ho.

D. andehit chua no (c6 mot lién két dbi), don chuc.

Cau 16 : D6t chdy hoan toan m gam hdn hop X gém hai andehit no, don chirc, mach hé thu duoc
0,4 mol CO,. Mat khac hidro hoa hoan toan m gam X can vira da 0,2 mol H, (Ni, t°), sau phan
{mg thu dwoc hdn hop hai ancol. D6t chdy hoan toan hdn hon hai ancol nay thi s mol H,O thu
duoc 1a bao nhiéu

A. 0,3 mol B. 0,4 mol C. 0,6 mol D. 0,8 mol
Cau 17 : D6t chay hoan toan 0,44 gam mét axit hiru co, san pham chay dugc hap thu hoan toan
vao binh 1 dung P,Os va binh 2 dyng dung dich KOH. Sau thi nghiém thay khi lugng binh 1
tang 0,36 gam va binh 2 tidng 0,88 gam. Xac dinh cong thirc phén tu cua axit.

A. CH,0, B. C;HO, C. CsH,,0, D. C,H;0,

Cau 18 : D6t chay hoan toan hdn hop 2 axit cacboxylic thu dugc 3,36 lit CO, (dktc) va 2,7 gam
H,0. Hai axit trén thudc loai nao trong nhirng loai sau ?

A. No, don chirc, mach hé B. Khong no, don chirc

C. No, da chuc D. Thom, don churec.
Cau 19 : D6t chdy hoan toan 1,76 gam mét axit hitu co X mach thing dugc 1,792 lit khi CO,
(dktc) va 1,44 gam H,0. Cong thirc cAu tao cua X la

A. CH;CH,CH,COOH. B. C,HsCOOH.

C. CH;CH=CHCOOH. D. HOOCCH,COOH.
Cau 20 : Dt chdy hoan toan mot lugng hdn hop 2 este, cho san phdm phan tng nhdy qua binh
dung P,Os du, khdi Iwgng binh tdng thém 6,21 gam, sau d6 cho qua tiép dung dich Ca(OH), du,
thu dugc 34,5 gam két tiia. Céc este trén thudc loai gi ? (don chirc hay da chirc, no hay khong no).

A. Este thudc loai no

B. Este thudc loai no, don chirc, mach hé

C. Este thudc loai khdong no

D. Este thudc loai khdng no da chuc

Ciu 21 : Khi d6t chdy hoan toan mét este X cho Nco = Ny o. Thuy phén hoan toan 6,0 gam este

X céan vira da dung dich chira 0,1 mol NaOH. Cong thirc phén tir cia este 1a

A. C,H,0, B. C3H,0, C. C4H;0, D. CsH0,
Cau 22 : D6t chay hoan toan 3,7 gam chét hiru co X cin diing vira du 3,92 lit O, (dktc), thu dugc
CO, va H,0 ¢6 1& s6 mol 1a 1: 1. X téc dung voi KOH tao ra hai chit hitu co. S6 dong phén céu
tao cua X thoa man diéu kién trén 12

Al B.2. C.3. D. 4.
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Cau 23 : P4t chdy hoan toan a gam hdn hop hai este no, don chirc mach ho. San phdm chdy dugc
dan vao binh dung dung dich Ca(OH), du théy khdi Iuwgng binh tang 12,4 gam va tao ra dugc m
gam két tia. Gia tri ctia m 1a:

A.124. B. 10. C. 20. D. 28,18.
Cau 24 : Khi d6t chdy 4,4 gam hitu co X don chtc thu duge san phdm chdy chi gdm 4,48 1it CO,
(dktc) va 3,6 gam H,0. Néu cho 4,4 gam X tic dung véi NaOH vira du dugc 4,8 gam mudi ciia
axit hitu co Y va chét hitu co Z. Tén cta X 1a

A. etyl axetat. B. etyl propionat.

C. isopropyl axetat. D. metyl propionat.
Cau 25 : Xa phong hoa hoan toan 1,48 gam hdn hop hai este A, B 1a dong phan cua nhau can
ding hét 20ml dung dich NaOH 1M. Mt khéc khi ddt chdy hoan toan hdn hop hai este d6 thi thu
dugc khi CO, va H,O véi thé tich bang nhau (¢ ciing diéu kién). Cong thiic cdu tao hai este d6 1a

A. CH;COOCH; va HCOOC,Hs

B. CH;COOC,H;s va C,HsCOOCH;

C. HCOOCH,H,CH; va HCOOCH(CH3;),

D. CH;COOCH=CH, va CH,=CHCOOCH;
Cau 26 : D6t chdy hdn hop hai este no, don chirc ta thu dugc 1,8 gam H,0O. Thuy phan hoan toan
hdn hop 2 este trén ta thu dugc hdn hop X g6m ruou va axit. Néu ddt chdy hoan toan mdt nua
hdn hop X thi thé tich CO, thu duoc la bao nhiéu ?

Al 1,12 1it B. 2,24 it C.3.36lit D. 4,48 lit
Cau 27 : C6 cic loai hgp chit sau: anken; xicloankan; andehit no, don chirc, mach hd; este no,
don chirc mach hé; ruou no, don chirc, mach hd; axit no, hai chirc, mach hé. C6 bao nhiéu loai
hop chét & trén khi dt chdy hoan toan cho s6 mol H,O bing mol CO..

A.2 B.3 C.4 D.5

DPAP AN
1B 2A 3D 4B 5B 6C 7C 8C 9B 10A

11A  12C 13B  14A 15A 16C 17D 18A 19A 20B
21A  22B  23C 24D 25A 26A 27C
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PHUONG PHAP 13
egf/umy /z/ﬁa'/i chia hin M lhant hai /7//&02}@ %//w%y dére nha

I. CO SO CUA PHUONG PHAP
1. Cach nhén dang bai toan
-Sé liéu cho ¢ cac phf?m theo cac don vi khic nhau (thuong la $6 gam va $6 mol).
- Hon hop duoc chia thanh nhidu phan nhung khéng cho biét ti 1¢.
- Hon hop duoc chia thanh nhidu phan theo khéi lugng cu thé, va ¢6 it nhdt mot phan khong biét
khéi lwong cu thé (cho & dang khéi quat).
2. Phwong phap giii thong thwong
Vi ti 1& s6 mol giita cc chit trong hdn hop 12 khong dbi. Néu coi phan nay c6 khdi luong
gap k lan phan kia thi s mol cdc chét twong tng ciing gap k lan, tir d6 tim mdi lién hé giita cic
phan dé giai hodc dat thém an s6 phu 12 k, sau d6 thiét 1ap hé phuong trinh va giai. " " EBOOK16+
II. CAC DANG BAI TAP THUONG GAP ‘

Vi du 1 : X 12 hdn hgp 2 andehit don chirc mach hé. 0,04 mol X c6 khéi lwong 1,98 gam tham
gia phan g hét véi dung dich AgNOs/NH; du thu duge 10,8 gam Ag. m gam X két hop vira du
v6i 0,35 gam H,. Gid tricuiam 12 .

A. 4,95 gam B. 5,94 gam C. 6,93 gam. D. 9,9 gam
Giai:
Ving,= 10,8 : 108 = 0,1 mol > 2nx =0,08 mol =>C¢ 1 andehit ]a HCHO
Goi andehit con lai 1a RCHO
HCHO —  4Ag
a _ 4a (mol)
RCHO — 2Ag
b — = 2b(mol)

a+b=0,04

=J4a+2b=0,1

{a =0,01, b=0,03
=
30a+ (R +29)b=1,98

R =27

Vay andehit con lai la: CH,=CH-CHO va Ncucro * Ne,ucno = 0,01:0,03=1:3
Vi ti 18 s6 mol giira céc chét trong hdn hop X 1a khoogn déi = trong m gam X, néu Nepcro = X

= N¢ ycho = 3x
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HCHO + H, ——— CH,CHO
X —> X (mol)

CH,=CH-CHO + 2H, —"— CH,-CH,-CHO
3x —>  6x(mol)

7y = 0’235 — x = 0,025

=> S$6 mol HCHO trong m gam X gip 0,025 : 0,01 = 2,5 1an khéi lwong ban dau (1,98 gam)
=>m=2,5.198=4,95 gam
= Dép 4n A.
Vi du 2 : Hon hop X c6 C,HsOH, C,HsCOOH, CH;CHO trong d6 C,HsOH chiém 50% theo s6
mol. Dét chdy m gam hdn hop X thu dugc 3,06 gam H,0 va 3,136 lit CO, (dktc). Mt khic 13,2
gam hdn hop X thuc hién phan ng trang bac thiy c6 p gam Ag két tia. Gid tri cua p 1a
A. 6,48 gam. B. 8,64 gam. C. 9,72 gam. D. 10,8 gam. i
Gidi: | "‘ | EBOOK16+
Nhan thay: C,HsCHOOH va CH3CHO (axit va andehit no don chtrc, mach hé) khi dot chay cho
s mol CO, bang sé mol H,0.
= N yon = Npo - Neo, =3,00:18-3,136:22,4 = 0,03 (mol)

C,HsOH — 2CO, + 3H,0
0,03 —> 0,06
C,H;COOH — 3CO, + 3H,0
X — 3x
CH;CHO — 2CO, + 2H,0
y —> 2y
3x+2y+0,06=0,14 [x=0,02
:{x+y:0,03 :{y:0,0l
=>m = 74.0,02 +44. 0,01 +46. 0,03 = 3,3 gam
= Trong 13,2 gam X, s6 mol CH;CHO bang 13,2: 3,3. 0,01 = 0,04 (mol)

- nAg = 2 nCH3CHO = 0,08 1’1’101 = mAg = 8964 gam

= bép an B.
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Vi du 3 : C6 mot hdn hop X gom C,H,, C,Hg va C3Hg. Dot chdy hoan toan 24,8 gam hdn hop
trén thu dugce 1,6 mol nudc. Mat khac 0,5 mol X tic dung vira ¢ véi dung dich chira 0,625 mol

Br,. Thanh phan % thé tich mdi khi trong hdn hop lan luot 1a :

A. 50%, 20%, 30%.
C. 60%, 20%, 20%.

Giai:

B. 50%, 25%, 25%.
D. 80%, 10%, 10%.

Goi s6 mol cic khi trong 24,8 gam hdn hop X lan luot 12 x, y, z va s6 mol céc khi trong 0,5 mol

hén hop X lan luot 1a kx, ky, kz

CH, —%= 5 H,0
X ——> X
CHy —2— 3H,0
y — 3y
C;Hy, —2— 3H,0
z ——————~> 3z

26x +30y +42z =248

k=1,6
x+3y+3z=1,6
—<x=0,4 mol -
kx+ky+kz=0,5 DV
y=2z=0,2mol 2o
2kx +kz =0,625
= Dép an B.

C2H2 + 2Br2 — C2H2BI'4
kx —> 2kx
C3H6 + Br, —_— C3H6Br2

kz —> kz

Il

%V 0, =50%
=%V, =25%

Vi du 4 : Tién hanh phan tng nhiét nhom m gam X gom bot Al va st oxit Fe,O, trong diéu kién

khong c6 khong khi, dwoc hdn hop Y. Nghién nho, trén déu hdn hop B rdi chia thanh 2 phan :

- Phin 1 c6 khéi lugng 14,49 gam dugc hoa tan hét trong dung dich HNO; dun néng thu dugc

danh dich C va 0,165 mol NO (san phiam khtr duy nhét)

- Phan 2 tic dung vé6i lugng du dung dich NaOH dun néng thdy giai phéng 0,015 mol khi H, va

con lai 2,52 gam chét rén. Cong thirc ciia oxit va gid tri ca m 1an luot 1a:

A. FeO va 19,32 gam.
C. Fe;04 va 19,32 gam.
Gidi:
2yAl
Y gém: Fe, Al,0; va Al du (do Y + dung dich NaOH — H,)
Céc phuong trinh phan tng xay ra ¢ 2 phan la:
- Phan 2 tic dung v6i dung dich NaOH dur:

+ 3Fe,Oy — yALO; + 3xFe (1)

B. Fe,0; va 28,98 gam.
D. Fe;0, va 28,98 gam.
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Al + NaOH + H,O0 — NaAlO, + %Hz

ALO; + 2NaOH — 2NaAlO, + H,0

Ng, = % =0,045(mol) va n,, = % =0,01(mol)

Dit s6 mol ALO; trong phan 2 12 a va phan 1 ¢6 khdi lwong gép k 1an phan 2.
= Trong ph?ln 1: Fe : 0,045k (mol); Al,Os : ka (mol); Al : 0,01k (mol)

- Khi cho phén 1 tic dung v6i dung dich HNO; dun néng:

AlLO; + 6HNO; — 2AI(NO;); + 3H,0O

Al + 4HNO; — AI(NO;); + NOT +2H,0

0,01k 0,01k

Fe + 4HNO; — Fe(NOy); + NOT + 2H,0

0,045k 0,045k

= 0,01k + 0,045k = 0,165 =k =3 lt'c
=56. 0,045k + 102. ka + 27. 0,01k = 14,49 = a =0,02 e

2
Theo (1) A0, =§IIH2 =0,01 (mol)
. A nFe _3_X_O’045:£_§
— Ti s0: Do, y 0.02 y 4

=> Oxit da cho 1a Fe;0,
Theo béo toan khéi lugng, ta c6: my = my = 14,49 : 3 + 14,49 =19,32 gam.
= Dép an C.
IIL. BAI TAP TU LUYEN
Cau 1: Cho 100ml dung dich amino axit X 0,2M tic dung vira di voi 80ml dung dich NaOH 0,25M.
Sau phan tmg dugc 2,5 gam mudi khan. Mit khéc 1dy 100 gam dung dich amino axit néi trén c6 nong
d6 20,6% phan ting vira du véi 400ml dung dich HCI 0,5M. Cong thurc phan tir cua X 1a:
A. H,NC;H¢COOH B. (H,N),C,H,COOH
C. H,NCH(CH;)COOH D. H,N[CH,],COOH
Cau 2: DAt chdy hoan toan 11 gam hdn hop X chira axetilen, propilen va metan thu dugc 12,6 gam
nudc. Mt khac, 5,6 lit hdn hop trén phan tmg vira dii v6i dung dich chira 50 gam brom. Biét cac thé
tich khi dugc do & dktc. Thanh phan phan trim vé thé tich ciia céc khi trong hdn hop ban dau la:
A. 50%, 20%, 30% B. 50%, 25%, 25%
C. 60%, 20%, 20% D. 80%, 10%, 10%
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Cau 3: Hoa tan hoan toan 20 gam mét hdn hop X gdm MgO, CuO va Fe,O; phéi ding vira hét

350ml dung dich HCI 2M. Mit khéc néu 1iy 0,4 mol hdn hop X dbt néng trong dng sir (khong

¢6 khong khi) roi théi mot ludng H, du di qua dé phan tng xay ra hoan toan thi thu dugc m gam

chit rin va 7,2 gam nudce. Gia tri cua m la:

A. 25,6 gam B. 32 gam C. 24,8 gam D. 28,4 gam
Cau 4: Hop chit X tao boi kim loai M ¢6 héa tri khong d6i va phi kim X (ndm & chu ki 3, nhém
VIA). Ly 13 gam X chia Iam hai phan:

- Phin 1: tic dung véi oxi tao ra khi Y.
- Phén 2: tic dung v6i dung dich HCI du tao ra khi Z.

Trén Y va Z thu dugc 7,68 gam Kkét tua vang va con lai mot chit khi ma khi gdp nudc clo tao
dung dich T. Cho dung dich T tic dung véi AgNO; duoc 22,96 gam két tua. Cong thirc phan tir
cua X la:

A. FeS B. Fe283 C. Aleg D. ZnS i

N x £. X . A ., A " EBOOK16+
Cau 5: Hon hop X khoi lugng 14,46 gam gom Al va Fe,O;. Thuc hién phan tng nhiét nhém ' " ;
hoan toan thu dugc hdn hop Y. Chia Y thanh 2 phan:

- Phin 1: Hoa tan trong dung dich NaOH du thu dugc 0,672 1it khi H,

- Phin 2: Hoa tan trong dung dich axit H,SO,4 loang du thu dugc 3,136 lit khi H,.

Khdi lugng ciia Al trong X 1a:
A. 2,97 gam B. 7,02 gam C. 5,94 gam D. 3,51 gam
Cau 6: Nung néng m gam hdn hgp X gom Al va Fe,O; t6i phan g hoan toan, thu duoc chét rin
Y. Chia Y 1am 2 phan:
- Phin 1: Cho tic dung v6i dung dich NaOH dén du thu duoc 0,672 1it Hy(dktc) va chit rin
Z.Hoa

tan chat ran Z trong dung dich HCI du thu duoc 2,688 lit khi Ha(dktc)
- Phén 2: Cho tic dung v6i dung dich HCI du thu dugc 10,08 lit khi Hy(dktc). Gia tri cia m la

A. 29,04 gam B. 43,56 gam C. 53,52 gam D. 13,38 gam
Cau 7: Cho 8 gam CaC;, 1an 20% tap chét tro téc dung v6i nudce thu duge mot lugng C,H,. Chia
lugng C,H, nay thanh 2 phan:

- Phan 1: Cho tic dung v6i AgNOs/NH; du thu dugc 9,6 gam két tia.
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- Phan 2: Tron v6i 0,24 gam H, duge hdn hgp X. Nung néng hdn hop X véi bot Ni thu
dugc hdn hop Y. Chia Y thanh 2 phan bang nhau:

+ Phan (1): Cho qua binh dung Br, du con lai 748ml khi thoét ra & dktc.

+ Phan (2): Cho qua AgNO5/NHj; du thu dugc m gam Két tua, biét % sé mol C,H,
chuyén héa thanh C,Hg bang 1,5 1an C,H, thanh C,H,.
Gia tri cua m la:

A. 1,2 gam B. 2,4 gam C. 3,6 gam D. 4,8 gam
Cau 8: Hon hop X gom Al, Fe va Mg. Cho 15,5 gam hdn hop X vao 1 lit dung dich HNO; 2M.
Sau phan tng thu dugc dung dich Y va 8,96 lit NO duy nhét (dktc). Mit khac cho 0,05 mol X vao
500ml dung dich H,SO, 0,5M thu dugc dung dich Z. Cho dung dich Z tic dung véi dung dich
NaOH du rdi lay toan bd két tia thu duge dem nung néng trong khong khi dén khéi lugng khong

d6i thu dugc 2 gam chat ran. Thanh phan % khdi lugng mdi kim loai trong X 1an luot 1a:

A. 36,13%: 11,61% va 52,26% B. 17,42%; 46,45% va 36,13%
C. 52,26%: 36,13% va 11,61% D. 17,42%: 36,13% va 46,45%
DAP AN
1A 2B 3A  4C 5B 6C 7A 8D

PHUONG PHAP 14
.@/m’a’my /@/mﬁ maor qrean /u'é y&'{i'a cac dai /w:(ﬁny

I. CO SO CUA PHUONG PHAP
Dé lam duoc cic bai tap vé mdi lién quan giita cic dai luong & dang khdi quat doi hoi cic em
hoc sinh phai ndm chéc céc kién thirc co ban theo ca hai chiéu tir cy thé téi tong quat va nguoc lai
tir tong quét téi cu thé. Cac van dé vé kién thirc phuc vu phuong phdp nay can phai hiéu ki ban
chat mét cach day di.
Chii y: Phuong phap nay bao ham kién thirc rat rong ca & ba khdi (16p 10, 11 va 12) nén can

phai ndm chic ddy du kién thirc co ban méi c6 thé tu duy va van dung tot duoc.
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I. CAC DANG BAI TAP THUONG GAP
Vi du 1 : Hon hop X ¢6 mét s6 ankan. Dt chdy 0,05 mol hdn hgp X thu duge a mol CO, va b

mol H,0 Két luan nao sau day 1a diing ?

A.a=b. B.a=b-0,02.
C.a=b-0,05. D.a=b-0,07.
Gidi:

Khi dt chdy cdc ankan ta co:
S6 mol céc ankan = S6 mol H,0 — S6 mol CO,
0,05=b-a—>a=b-0,05
=>bipan C
Vi du 2: Ti 18 thé tich CO, va hoi nudc (T) bién d6i trong khoang nao khi d6t chay hoan toan cic
ankin ?
A 1<T< 2. B.1<T<1,5. C.05<T<1. D.1<T<1,5.

Gidi: N
‘a‘ l‘ " EBOOK16+
CnHZn-Z - nCOz + (n - I)HQO U] |l f

Diéukién:n >2van € N

T2, - 0
Ny, n-l
n 1 N
1<T= =1+ <2vinx>2
n—1 n—1
Vay 1 <T<2.
= Dép 4n A.

Vi du 3: Cong thirc phén tir cia mét ancol X 1a C,H,,O,. Pé cho X 1a ancol no, mach hé thi m
phai c6 gia tri la:

A.m="2n. B.m=2n+2. C.m=2n-1. D.m=2n+1.
Giai:
Theo phuong phép dong nhat hé sé: Cong thirc téng quét ctia ancol no 1a C,Hy,0,(OH), hay
CiH204204. Viy m = 2n+2.
= Dép 4n B.
Vi du 4: Tron dung dich chira a mol AICl; véi dung dich chira b mol NaOH. Dé thu duoc két tia
thi can c6 ti 1&:

A a:b=1:4. B.a:b<1:4 C.a:b=1:5. D.a:b>1:4.
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Giai:

Tron a mol AlCl; véi b mol NaOH dé thu dugc két taa thi:
AP’ +30H — AI(OH), |

{Al(OH)3 +0OH™ — AI(OH),

Al +40H" — AI(OH),

a 4a mol

R A 5 N N N nOH_ b
Dé két tua tan hoan toan thi >4 ——2>4.
n ., a
Al

o b iy
Vay dé c6 két tua thi ;<4 —a:b>1:4 =>DbipanD.

Vidu 5: Dbt chdy hoan toan a mol axit hitu co Y dugc 2a mol CO,. Mat khéc, dé trung hoa a mol
Y cén vira di 2a mol NaOH. Cong thirc ciu tao thu gon cia Y la:

A. HCOOC-CH,-CH,-COOH. B. C,H5;-COOH. l‘ i EBOOK16+

C. CH;-COOH. D. HOOC-COOH. " ‘ f
Giai:
D6t a mol axit hitu co Y duoc 2a mol CO, — axit hitu co Y ¢6 2 nguyén tir C trong phan tir.
Trung hoda a mol axit hitu co Y can ding du 2a mol NaOH — axit hiru co Y ¢6 2 nhém chirc
cacboxyl (COOH).
— Cong thirc cau tao thu goi ciia Y 12 HOOC-COOH => Dip 4n D.
Vi du 6: Dung dich HCI va dung dich CH;COOH c6 ciing ndng d6 mol/l. Gi4 tri pH ciia hai dung
dich twong mg 1a x va y. Quan hé giita x va y 1a (gia thiét, ctr 100 phan tir CH;COOH thi c6 1
phan tir dién 1i)

A.y=100x. B.y=2x. C.y=x-2 D.y=x+2.
Gidi:
PHucr = X = [H' ] = 10™
pHCH3COOH =y—[H" ]CH3COOH =107
Taco: HCI - H" + CI

10" « 10"M
CH;COOH <= H' + CH,;COO
100.10” — 10°M

Mat khéc: [HCl] = [CH;COOH]
=10"=100.10" - y=x+2 =Ddp an D.
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Vi du 7: Dé thu 1ay Ag tinh khiét tir hdn hop X (gdm a mol Al,O3;, b mol CuO, ¢ mol Ag,0),
nguoi ta hoa tan X boi dung dich chira (6a + 2b + 2¢) mol HNO; dugc dung dich Y, sau d6 can

thém (gia thiét hiéu suét cic phan img déu 1a 100%)

A.cmol bot Al vao Y. B. ¢ mol bot Cu vao Y.
C.2cmol bot Al vao Y. D. 2¢ mol bot Cu vao Y.
Giai:

Hoa tan hon hop X trong dung dich HNO;
AlL,O; + 6HNO; — 2AI(NO;); + 3H0
a — 6a —  2amol
CuO + 2HNO; — Cu(NO;), + H)O
b — 2b —  bmol
Ag,0 + 2HNO; — 2AgNO; + H,0
c -  2c —  2c mol
leng dich HNO; V}‘Ia du Dung dich Y gém 2a mol AI(NO3)3;, b mol Cu(NO;),, 2¢ mol AgNO;. l‘ 'l EBOOK]G 5
bé thu Ag tinh khiét can cho thém kim loai Cu vao phuong trinh hil
Cu + 2AgNO; — CuNOj), + 2Ag
cmol <« 2c
Vay can ¢ mol bt Cu vao dung dich Y = Pip 4n B.
Vi du 8: bét chdy hoan toan a mol mét andehit X (mach hd) tao ra b mol CO, va ¢ mol H,O

(biét b = a + ¢). Trong phan @ng trang gwong, mdt phén tir X chi cho 2 electron. X thudc diy

ddng ding andehit
A. no, don churec. B. khdéng no c6 hai ndi doi1, don chuec.
C. khong no c6 mét ndi doi, don chure. D. no, hai chuec.

Giai:

Trong phan ing trang guong mdt andehit X chi cho 2e = X la andehit don chuc boi vi:
RCHO — RCOOHNH,
trong d6: C*' — C* + 2e.
Mot chat hitu co khi chdy cho: nx = Neo, — Ny g
= Chét d6 c6 2 lién két m: 1 & nhém chire CHO va 1 lién két © 6 mach C.

= Dép an C.
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Vi du 9: Mot dung dich hdn hop chira a mol NaAlO, va a mol NaOH t4c dung véi 1 dung dich

chtra b mol HCI. Piéu kién dé thu duoc két tiia sau phan tng la:

A.a=b. B.a=2b. C.b=>5a. D.a<b<5a.
Giai:
Phuong trinh phan ung:
NaOH + HCI — NaCl + H)O (1)
amol — amol
NaAlO, + HCl + H,O — AI(OH);] + NaCl 2)
Al(OH); + 3HCl — AICl; + 3H,0 3)

NaAlO, + 4HCl — AICIl; + NaCl + 2H,0 ) “4)

amol — 4amol

biéu ki¢n dé khong c6 ket tha khi npye >4 n, A0, T NaoH = 5a. Vay suy ra diéu kién dé€ c6 két tia:

NNaon < D < 4 N \,a10, T DNaOH

—a<b<5a l‘ " EBOOK16+
— Dip 4n D. »

Vi du 10: Dung dich chtra a mol NaOH t4c dung véi dung dich chita b mol H;PO, sinh ra hon

hop Na,HPO, + Na;PO,. Ti s6 % Ia:
A 1<2<2 B. 2>3 c2<2<3 D 2>1
b b : b b
Giai:

Céc phuong trinh phan tng :
NaOH + H;PO, — NaH,PO, + H,O (1)
2NaOH + H;PO, — Na,HPO, + 2H,O0 (2)
3NaOH + H;PO, — Na;PO, + 3H,0O (3)
Taco: nyon =amol, Ny p, = b mol
Pé thu dugc hon hop mudi Na,HPO, + Na;PO, thi phan Gng xay ra ¢ ca 2 phuong trinh (2) va
(3), do do:
2 < Suoi 3 Tic La: 2<2<3
Ny po, b

= bép an C.
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Vi du 11: Hon hop X gom Na va Al
- Thi nghiém 1: Néu cho m gam X tdc dung vdi H,O du thi thu dugc V, lit H, .
- Thi nghiém 2: Néu cho m gam X tic dung v6i dung dich NaOH du thi thu dugc V, lit H,.
Céc khi do ¢ cung diéu kién. Quan hé gitta V|, va V, la:
A. V=V, B.V,;>V,. C. Vi<V, D. V<V,
Giai:

Céc phuong trinh phan tng khi hoa tan hdn hgp Na va Al véi H,O va véi dung dich NaOH dur:
1
Na + H,O — NaOH + EHZ (1)

2A1 + 6H,O + 2NaOH — Na[Al(OH),] + 3H, (2)
bat s6 mol Na va Al ban dau 1an luot 1a x va y mol.

Thi nghiém 1: x>y — ny,on vira du hodc du khi hoa tan Al — ca 2 thi nghiém cung tao thanh

(%Jr%x) mol H, =V, =V,
S o l‘ " EBOOK16+
inghiém 2: x <y — Trong TN1 (1) Al du, TN2 (2) Al tan hét — u, N2 H,(TN1) It
=V,>V,
Nhu vay V (x,y >0) thi V,<V,
= Dép 4n D.
Vi du 12: Mot binh kin chira V 1it NH; va V’ it O, & ciing diéu kién. Nung néng binh c6 xiic tic
NH; chuyén hét thanh NO, sau d6 NO chuyén hét thanh NO,. NO, va lugng O, con lai trong binh
hap thy vira van hét trong nudc thanh dung dich HNO;. Ti s6 V’:V la:
Al B.2 C.3 D.4
Giai:
Céc phuong trinh phan tng:
4NH; + 50, —*54NO + 6H,0
V——s5Vv4 — V
2NO + O, = 2NO,

\% V2 \%
4NO, + O, + 2H,0 — 4HNO;
v oo XY,

4 2

= V=4(V’—5—V—X)—> X=2:> Dép 4n B.
4 2 \%
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Vi du 13: Chét X c¢6 phan tir khdi 12 M. Mot dung dich chit X ¢6 ndng d6 a mol/l, khdi lwong
riéng D g/ml. Nong d6 C% cua dung dich X la:
aM D.M 10a aM
A ToD B 0a CMD D-Tooop
Giai:

Xét 1 1it dung dich chit X:

.M.100
=nx=amol > myxy=aM :>mddX=aC—=lOOOD
0
= Dép an A.
Vi du 14: Thyc hién 2 thi nghiém:

1. Cho 3,84 gam Cu phan ung v6i 80 ml dung dich HNO; 1M thoét ra V, 1it NO.

2. Cho 3,84 gam Cu phan tng véi 80 ml dung dich chira HNO; 1M va H,SO, 0,5M thoat ra
V, lit NO.

Y
14 I3 , I N +
Biét NO 1a san pham khir duy nhat, cac thé tich khi do ¢ ciing diéu kién. Quan h¢ gilta V| va V, la: l " EBOOKIG

A. V=V, B. V, =2V, C. V=25V, D.V,=1,5V,

Giai:

TNI: Y64
n0,=0,08m01

ng, =224 ~0,06 mol {n}r =0,08 mol
%
Nyno, = 0,08 mol NO;

3Cu + 8H" + 2NO; — 3Cu* + 2NOt + 4H,0
Diu bai: 0,06 008 0,08
Phan tng: 0,03 0,08 >0,02 — 0,02 mol
=V, twong trng véi 0,02 mol NO.
TN2:  nc, = 0,06 mol; nyy, =0,08mol; ny g, = 0,04 mol.

= Tong ny* = 0,16 mol; n, .= 0,08 mol

3Cu + S8H' + 2NO; — 3Cu** + 2NOt + 4H,0
Déu bai: 0,06 0,16 0,08
Phan tung: 0,06 <~ 0,16 > 0,04 — 0,04 mol
=V, twong tng véi 0,04 mol NO = Nhu vay V, =2V, = Dép 4n B.
Nham nhanh: Lugng Cu khéng di, lugng NO; khong d6i ma lugng H* ting gip d6i va vira du
- V,=2V, = Dbidp an B.
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Vi du 15: Cho tir tir dung dich chira a mol HCI vao dung dich chira b mol Na,CO; ddng thoi
khqu déu, thu duoc V lit khi (& dktc) va dung dich X. Khi cho du nudc voi trong vao dung dich

X thdy c6 xudt hién két tia. Biéu thirc lién hé gitra V voi a,b Ia:

A.V=224(a-D) B.V=112(a-b)
C.V=112(a+Db) D.V=224(a+b)
Giai:

Cho tu tr dung dich HCI vao dung dich Na,CO;, ta ¢6 phuong trinh:
HCl + Na,CO; —  NaHCO; + NaCl (1)

b «— b - b mol
HCI + NaHCO; - NaCl +CO,t + H,O (2
(a—Db) (a—Db) mol

Dung dich X chira NaHCO; du, do d6 HCI tham gia phan tng hét,
NaHCO; + Ca(OH),4, — CaCO;] + NaOH + H,O
Vay: V=224(a—b) = Ddp an A.
Vi du 16 : Clo hod PVC thu dwoc mot polime chita 63,96% clo vé khéi lugng, trung binh 1 phan
tir clo phan tng voi k mét xich trong mach PVC. Gi tri cua k 1a
A.3. B. 6. C. 4. D. 5.

Gidi:

Mot phan tir Clo phan mg véi k mét xich trong mach PVC theo phuong trinh:

(R
{CH _CH, } +kCL, = {CH _CH, j—ﬁ CH—CH}
n Cl n-k Cl k

Cl Cl
Do % m¢, = 63,96%
= % McHconni = 36,04%.
35,5.(n-k)+35,5.2.k _ 63,96 N n

27.(n—k)+26.k 36,04 k

= Dép 4n A.
Vi du 17: DPién phan dung dich chita a mol CuSO, va b mol NaCl (véi dén cuc 1 tro c6 mang
ngin x6p). Bé dung dich sau dién phan lam phenolphtalein chuyén sang mau hdng thi diéu kién
cuaavabla( biét ion SO, khong bi dién phan trong dung dich)

A.b>2a. B.b=2a. C.b<2a. D.2b-a.
Giai:

Phuong trinh dién phan dung dich
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CuSO, + 2NaCl 5 Cul + CLT + NaSO, (1)
c6 mang ngan
Dung dich sau dién phan lam phenolphthalein chuyén sang mau hong — sau phan tng (1) thi
dung dich NaCl con du va tiép tuc bi dién phén theo phuong trinh
2NaCl + 2H,0 —®“ - 2NaOH + H, + CbL 2)
Viay: b>2a = Dép an A.

III. BAI TAP TU LUYEN

Cau 1 : Dung dich X ¢6 a mol NH;*, b mol Mg**, ¢ mol SO, Va b mol HCO5". Biéu thiic no
hiéu thi s& lién quan giita a. b, ¢, d sau ddy 1 ding ?

A.a+2b=c+d. B.A+2b=2c+d.

C.a+b =2c+d. D.a+b=c+d.
Cau 2 : Cho a mol Fe vao dung dich chita b mol dung dich AgNO;. a va b ¢6 quan hé nhu thé
nao d¢ thu duoc dung dich Fe(NO3); duy nhat sau phan tmg ?

A.b=2a. B.b>a. C.b=3a. D.b>a.
Cau 3 : Dung dich X chira céc ion Na*: a mol; HCO;: b mol; CO?Z,_ : ¢ mol; SOi_: d mol. Dé

tao ra két tha 16n nhit nguoi ta dung 100ml dung dich Ba(OH), n6ng do x mol/l. Biéu thirc x4c
dinh x theoavabla

+b +b
=2 D.x=a

02 0,1
Cau 4 : Dung dich X chira a mol NaAlO, Khi thém vao dung dich X b mol hodc 2b mol dung

A.x=a+b. B.x=a-b. C. x

. 3 . a .
dich HCI thi Iugng ket tua sinh ra déu nhu nhau. Ti s0 E cé gia tri bang:

A. 1. B. 1,25. C.1,5. D. 1,75.
Cau 5 : Oxi hod mot lugng Fe thanh hon hop X gém FeO, Fe;04, Fe,0; can a mol Oxi. Khir hoan

~ \ ; a N
toan hon hop X thanh Fe can b mol Al. Ti s6 — c6 gi4 tri bang

b
A.0,75. B. 1. C. 1,25. D. 1,5.
Cau 6 : C6 mot lugng andehit HCHO duoc chia 1am 2 phan bang nhau mdi phan chtra a mol
HCHO.
- Phan I: Cho tic dung v6i dung dich AgNOs/NH; thu duge m gam Ag.
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- Phén 2: Oxi hod bang oxi thanh HCOOH vdi hiéu suat 40% thu dugc dung dich X. Cho X

tac dung véi dung dich AgNO5/NH; thu dugc m’ gam Ag. Ti s6 % c6 gid tri bang
A.0,2. B. 04. C. 0,6. D. 0,8.
Cau 7 : X la axit chira ba nguyén tur cacbon trong phan tir. Cho 0,015 mol X tic dung vdi dung
dich chira a mol Ba(OH), thu dugc dung dich Y. Ngu¢i ta nhan théy :
Néu a = 0,01 mol thi dung dich Y 1am do6 quy tim.
Néu a = 0,02 mol thi dung dich Y 1am xanh quy tim. Cong thirc ciu tao cia Y 1a
A. CH;—CH,—COOH. B. CH,=CH-COOH.
C. CH=C-COOH. D. HOOC-CH,—COOH.
Cau 8 : C6 2 axit hiru co no : (Y) 1a axit don chic va (Z) 1a axit da chirc. Hon hop (X) chira x
mol (Y) va y mol (Z). Pt chdy hoan toan (X) thi thu dugc 11,2 1it CO, (dktc). Cho x +y = 0,3
va My < M. Viy cong thuc cAu tao cua (Y) la
A. CH;COOH. B. C,H;COOH. C. HCOOH. D. C;H;,COOH.
Cau 9 : HOn hop X gdm Al va Fe,0; c6 khéi lugng trung binh Ia M, . Tién thanh phan tng

nhiét nhdm, sau mot thoi gian thu dugc hon hop Y c6 phan tir khéi trung binh la MY . Quan h¢

gitta M, va M, Ia

A M, =M, B. M, > M, C. M, <M, D. M, > M,
Cau 10 : Khir hoan toan mdt lugng oxit sdt can V lit H,. Hoa tan hoan toan luong st sinh ra &
trén trong dung dich HCI thdy tao ra V’ lit H,. Biét V > V’ (cdc khi do & cling diéu kién). Cong
thirc oxit sit 12

A. F6203 B. FeO. C. Fe304. D. Fe203 hOéC FC304

1B 2C 3C 4B S5A 6D 7D 8C 9A 10D
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PHUONG PHAP 15
e@/&&&'ﬁ/’}’ly /&/&6% chon dai /{WW lhich /0_(/7@

I. CO SO CUA PHUONG PHAP

Trong mot s6 cau hoi va bai tap tric nghiém chiing ta c6 thé gip mot sd truong hop dic biét sau:

- C6 mot sb bai todn tudng nhu thiéu dir kién gy bé tic cho viée tinh todn.

- C6 mdt s6 bai todn ngudi ta cho ¢ dudi dang gid tri tong quat nhur a gam, V lit. N mol hoic
cho ty 18 thé tich hodc ty 1& s6 mol céc chit. ...
Nhu vay két qua giai bai toan khong phu thudc vao chat da cho. Trong cic truong hop trén tot
nhét ta ty chon mot gid tri nhu thé nao dé cho viéc giai bai todn tré thanh don gian nhat.
Cdch 1: Chon mét mol nguyén tir hodc phan tir chat tham gia phan tng.
Cdch 2: Chon mét mol hdn hop céc chét tham gia phan Gng.
Cdch 3: Chon ding ty 18 lugng chat trong dau bai di cho.
Cdch 3: Chon cho thong s6 mét gid tri phit hop dé don gian phép tinh.

II. CAC DANG BAI TAP THUONG GAP

Dang 1: Chon mét mol nguyén tir hodic phan tir chit tham gia phan ing
Vi du 1: Hoa tan mot mudi cacbonat kim loai M hoa tri n béng mot lugng vira du dung dich
H,S0; 9,8%, thu dugc dung dich mudi sunfat ¢ ndng d6 1a 14,18%. Kim loai M Ia:

A. Cu. B. Fe. C. Al D. Zn.
Giai:
Chon 1 mol muéi My(COs),

My(CO3), + nH,SO;, — MySO0,), +nCO, T +nH,0

Ctr 2M + 60n) gam — 98n gam — (2M+96n) gam

98n.100
= Myyy so, :n—=1000n gam

9

= Myd musi = mMZ(CO3)n + mddHZSO4 - mco2
=2M + 60n + 1000.n — 44.n = (2M+1016.n) gam.

(2M +96n)
2M +1016n

=>M=28n —n=2; M =561aphu hgp viy M la Fe = DP4p an B

x100% =14,18%

C%44 musi =
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Vi du 2: Cho dung dich axit axetic ¢6 nong d6 x% tic dung vira dit vi dung dich NaOH 10% thi
thu dugc dung dich mudi ¢6 ndng d6 10,25%. Gia trj cua x 1a:
A.20 B. 16 C.15 D. 13
Giai:
Xét 1 mol CH;COOH:
CH;COOH + NaOH — CH;COONa + H,O
60 gam — 40 gam — 82 gam

60.100
———gam

M4 ch.coon =

40.100

Myd NaOH = =400 gam

60.100 400 82.100

X 10,25

Myd muéi =

= x=15% = Dbap an C.
Cau 3: Khi hoa tan hidroxit kim loai M(OH), bé“mg mot luong vira du dung dich H,SO, 20% thu
duogc dung dich mudi trung hoa cé néng d0 27,21%. Kim loai M la:

A. Cu. B. Zn. C. Fe. D. Mg.
Giai:
Xét 1 mol (OH), tham gia phén trng

M(OH), + H,SO, - MSO, + 2H,0

Ca (M +34) gam — 98 gam — (M +96) gam

98.100
= m =—————=490 gam
dd H,80, 20 g
(M +96x100)
= m =M+34+490) = ——
dd MSO, ( ) 2721

=>M=64 — MlaCu = Dbdp an A.
Cau 4: Oxi hod C,HsOH bing CuO nung néng, thu dwoc hdn hop chét long gdm CH;CHO,
C,H50H du va H,O c6 M =40 gam. Hi¢u suét phan tng oxi hod la:

A.25%. B.35% . C.45%. D. 55%.
Giai:
Xét 1 mol C,HsOH. bat a mol C,HsOH bi oxi hoa. Vay a la hi€u suit cta phén Ung oxi hod

ancol.
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CHsOH + CuO — CH;CHO + H,0 + Cud
Ban dau: 1 mol
Oxi hod: a mol amol — amol
Sau phan trng: (1 — a )mol C,HsOH du amol — amol
M= 46(1—a)+44a+18a — 40 gam
I+a

=>a = 0,25 hay hiéu suét 12 25% => Dép 4n A
Cau 5: Hoa tan hoan toan mdt lugng kim loai R hod tri n béng dung dich H,SO, loang roi co can
dung dich sau phan tng thu dugc mot lugng mudi khan c6 khéi lugng gap 5 1an khéi lugng kim
loai R ban dau dem hoa tan. Kim loai R d6 1a:

A. Al B. Ba. C. Zn. D. Mg
Giai:

Xét 1 mol kim loai tng v6i R gam tham gia phan tng.

2R + I’leSO4 —> Rz(SO4)n + nH, Y

Ct R gam - (wj gam mudi

2R +
:ﬂ=5R — R=12nthéaman véin=2

Vay R =24 (Mg) = Ddp én D

Dang 2: Chon médt mol hén hop céc chit tham gia phan Gng
Cau 6: Hon hop X gdbm N, va c6 H; ¢6 ti khéi hoi so voi H, bang 3,6. Sau khi tién hanh phan
{ng tong hop duoc hdn hop Y ¢6 ti khdi hoi so v6i H, bang 4. Hién suat phan tong hop la:

A. 10%. B. 18,75%. C.20%. D. 25%.
Giai:
Xét 1 mol hdn hop X, ta c6: my = Mx = 7,2 gam.

bat n, =a mol, taco: 28a + 2(1 —a) = 7,2.

=a=02=> ny = 0,2 mol va n, = 0,8 mol — H, du.

N, + 3H, = 2NH,

Ban dau: 0,2 0.8
Phan tung: X 3x 2x
Sau phan tng: (0,2-x) (0,8-3x) 2X
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ny = (1 —2x) mol

Ap dung DPLBTKL, ta c6 mx = my

b

Sy = %:(1—2@: — x=0,05.

Y

. 0,05
Higu suat phan tng x4c dinh theo N 1a

x100% =25% = Pdp 4n D.

Cau 7: Hon hop A gém anken va hidro c6 ti khdi so véi H, bang 6,4. Cho A di qua niken nung
néng dugc hdn hop B ¢6 ti khéi so véi H, bang 8 (gia thiét hiu sudt phan Gng xay ra 1a 100%).
Cong thure phan tur ctia anken la:

A. CH, B. C3Hg, C. C4Hg D. CsHyo
Giai:
Xét 1 mol hon hop A gém (amol C,H,, va (1 —a) mol H,)
Taco 14n.a+2(1-a)=12,8 (*)

Hon hop B c6 M=16< 14n (v6in=2) — trong hdn hop B c6 H, du ¢

C.H,, +H, e, CiHanio
Ban dau: amol (1-a) mol
Phan ung a — a —  amol
Sau phan Ung hon hop B gém (1-2a) mol H, (du) va a mol C H,,,»
— tongng=1-a
Ap dung DPLBTKL, ta c6 ms = mg
my 12,8

=np=—>—(1—a) =
sy (79 =

—a=0,2mol

Thay a =0,2 vao (*) tacé: 14.0,2.n +2.(1 -0,2) = 12,8
—>n=4 —ankenla C;Hy = DPdp an C.
Cau 8: Hon hop X gébm N, va H, ¢6 MX = 12,4. Dan X di qua binh dung bot Fe rdi nung néng
biét ring hidu suét tbng hop NH; dat 40% thi thu duoc hdn hop Y. My, ¢6 trj s6 la:

A. 15,12, B. 18,23. C. 14,76. D. 13,48.
Giai:
Xét 1 mol hdn hgp X — my = 12,4 gam gdm a mol N, va (1 —a) mol H,.

28a + 2(1-a)=124 — a=04mol — H,=0,6mol
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N, + 3H, ‘P@‘ 2NH; (v6i hiéu sudt 40%)

Ban dau: 04 06

Phan tung: 0,08 <« 0,6.04 ——> 0,16 mol
Sau phan img: 0,32 0,36 0,16 mol
Tong: ny = 0,32 + 0,36 + 0,16 = 0,84 mol;
Theo PLBTKL, ta c6: myx = my

=M, = 124 _ 1476 gam = Pdp 4n C.

0,84

Cau 9: Phéng dién qua O, duge hdn hop khi O,, O3 ¢6 M =33 gam. Hiéu suat phan ung la:
A.7,09%. B. 9,09%. C. 11,09%. D.13,09%.
Giai:
30, 2 3 20;
Chon 1 mol hdon hop O,, O3, ta c6:

Y
n, =amol = n, = (1—a) mol. l " EBOOK16+

1
32.a+48.(1 —a) =33 =a= % mol O,

=1, =1—£=i => N bjoxihod =i.§=imol
16 16 : 162 32
3
Hiéu suit phan tmg 1 :% x100% =9,09% = Pap 4n B
2" 16

Cau 10: X 12 hop kim gém (Fe, C, Fe;C), trong d6 ham luong tong cong cua Fe 12 96%, ham
lugng C don chit 1a 3,1%, ham lugng C don chit 1a 3,1%, ham lugng Fe;C la a%. Gid tri a la:

A. 10,5. B. 13,5 C. 14,5 D. 16.
Giai:
Xét 100 gam hdn hop X, tacéd mc =3,1 gam , m g3c = a gam va $b gam Fe téng cong 12 96 gam
= M (g Fe,c) = 100-96 - 3,1 = % =a=13,5=Dbdp dn B.
Caull: Nung m gam d4 X chita 80% khdi lugng gam CaCO; (phan con lai 1a tap hod chat tro)
mot thoi gian thu duoc chét rdn Y chira 45,65% CaO. Hiéu suét phan huy CaCO; la:

A.50%. B. 75%. C. 80%. D. 70%.
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Chon my = 100gam — M, = 80 gam va khdi luong tap chat bang 20 gam.

CaCO; —— CaO
Phuong trinh: 100 gam — 56 gam
50.80
Phan tung: 80.hgam —  ———.
100

Khéi lugng chat ran con lai sau khi nung la:

44.80.h
my— Mo, = 100 —
56.80 . _ 45,65X(100_44x80><hj
100 0 100

+ CO, (hiéu suét = h)

— 44gam
44.80

———"h
100

= h=0,75 — Hiéu suét phan mg bang 75% => Pdp 4n B.

Dang 3: Chon diing ti 1¢ lrgng chit theo dau bai

Cau 12: Hon hgp gdm hidrocacbon X va oxi c6 ti 1¢ s6 mol twong tng 1 1:10. DSt chdy hoan l f

toan hon hop trén thu duge hon hgp khi Y. Cho Y qua dung dich H,SO, dic, thu dugc hdn hop

khi Z c6 ti khéi dbi vé6i hidro bang 19. Cong thirc phan tir cia X 1a:

A. C3Hg B. C3H6

Giai:

C. C4H; D. G:H,

D6t hdn hop gom hidrocacbon X gom C,H, (1 mol) va O, (10 mol).

CH, + (x+%joz - xcoz+%Hzo

y

1 mol — (x+%)mol — xmol

=> Hdn hop khi Z gdm x mol CO, va |:10—(X +

M, =19.2=38

(Neo,) 44 6
\ . /'
/ \

32 6

(no,)

mol

Xﬂ mol O, du
4

N,

— | —

2
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V@y:x:lO—x—% — 8x=40-y.

= x=4,y=8 — théaman = Ddp an C.

Cau 13: A 12 hdn hop gdm mdt sb hidrocacbon & thé khi, B 1a khong khi. Tron A véi B & cling
nhiét do ap suét theo ti 1€ thé tich (1 : 15) duoc hon hop khi D. Cho D vao binh kin dung tich
khong dbi V. Nhiét d6 va 4p suat trong binh 12 t°C va p atm. Sau khi d6t chdy A, trong binh chi c6
N,, CO, va hoi nuée véi Vyy 5 . Voo, =7 : 4. Pua vé binh (°C, 4p suit trong binh sau khi dét la
p1 c6 gia tri la:

47 16 3
B.pi=p. C.pi1=—p. D.p1=§p.

A.pj=—np.
Pr=g? 17

Gisi:
Pét A : C;H, + (x+%)02 — xCO, + %HZO

Vi phan ung chi c¢6 N,, H,O, CO, — cac hidrocacbon bi chdy hét va O, vira du.

15
Chon nCXHy=l%nB=15mol—> nozp_ﬁ=x+% =? = 3 mol
x+2=3
= ny =4n, =12mol = 4
x:y2=T:4
TP,
37773
Vi nhiét d6 va thé tich khong d6i nén 4p suat ty 18 véi s mol khi, ta c6:
7/3+4/3+12 47 47
&z—/S /3 =— > p=—p= bipéan A.
p 1+15 48 48

Dang 4: Chon cho thong s6 mét gia tri phit hop dé don gian phép tinh

32.a

. x 3 1
Vi du 14: Dot chdy hoan toan a gam hon hgp X gom hai hidrocacbon A,B thu dugc gam CO,

45a . x < o
va Z gam H,O. Néu thém vao hon hop X mot nura Iugng A c6 trong hon hgp X rdi dot chay hoan

65a 60,75a

1 . ,
toan thi thu duoc gam CO, va gam H,O. Biét A, B khong lam mat mau nudc brom.

a) Cong thuc phan tir cia A la:
A. C2H2 B. C2H6 C. C6H12 D. C6H14
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b) Cdng thirc phan tu ctia B la:

A. CH, B. C¢Hs C. C4Hy D. CgHg
¢) Phén tram s6 mol ciia A, B trong hdn hop X Ia:
A. 60%, 40%. B. 25%, 75%. C. 50%, 50%. D. 30%, 70%.
Giai:

a) Chona=41 gam.
. 132 5
bot X - n., = — = 3molvan, .= —=2,5mol.
O 44 108

Pt X+1A| - N =@=3,75molvé nHO=M=3,375mol.
2 > 44 : 18

1
bot 5 A thu duoc (3,75 - 3) = 0,75 mol CO, va (3,375 - 2,5) = 0,875 mol H,O.

Dot chdy A thu duge ng, =1,5 va ny o =1,75 mol.

. A . Y
Vi Nyo>Neg, = A thudc ankan, do d6: l '
!

3n+1

CHH2n+2 + 02 —> C02 (H+1)H20

ncoz n _ 1,5

Ny o - n+l 1,75

= —-n=6 > AlaCH;y =DipanD.

b) D6t B thu duge (3 — 1,5) = 1,5 mol CO, va (2,5 — 1,75)= 0,75 mol H,0
L5

1 . .
Nhu vay: Be_ 2 _° — Cong thuc tong quat cua B 1a(CH), vi X khong lam mat mau
n, 0,75x2 1

nudc brom nén B thudc aren — B 1a C¢dHg = Pép 4n B.
¢) Vi A, B c6 cling nguyén t6 nguyén tir C (6C) ma lugng CO, do A,B tao ra bang nhau (1,5
mol) — nx =ng = %n, = %ng =50% = DPéap én C.

Cau 15: Trdén a gam hdon hop X gSm 2 hidrocacbon C¢H 4 va C¢Hg theo ti 1€ $6 mol (1:1) véi m gam

Nz 75 94,5
mot hidrocacbon D r6i dot chdy hoan toan thi thu dugc a gam CO, va a gam H,0.
a) D thudc loai hidrocacbon nao?
A. CiHapso. B. C,Hy» C. C,Hy, D. CH,
b) Gia tri cia m la:
A. 2,75 B. 3,75 C.5 D. 3,5

Gidi:

a) Chona =82 gam
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Pét X vam gam D (CxHy), ta cé:
275

Nn., = ——=26,25 mol
44
94,5
n, ,=——=25,25 mol
H,0 18
19
C6H14+ 702 — 6 C02 +7 HQO
15
C6H6 + ?Oz —> 6C02 + 3 Hzo
A0 y y
bot D: CiHy + X+Z 0, = xCO, + EHZO

Pt Ny = Ney =bmol, taco 86b+78b =82 = b=0,5mol

D6t 82 gam hon hop X thu duoc:

N¢o, = 0,5.(6+6) = 6 mol i

Ny o = 0.5.(7+3) = 5 mol

= Pt chdy m gam D thu duoc:

Nco =6,25-6=0,25mol
Nyo = 5,25 -5=0,25 mol
Do n¢, = ny o — Dthuée CH,, = PdpanC.

b) mp=mc+ my =0,25.(12 + 2) = 3,5 gam = Ddép an D.

BAI TAP TU LUYEN
Cau 1: Cho hidrocacbon X v oxi (oxi dugc 1y gép doi lugng can thiét dé d6t chay hoan toan X)
vao binh dung tich 1 lit & 406,5K va dp sudt | atm. Sau khi d6t 4p suét trong binh (do cling nhiét
dd) ting 5%, lugng nudce thu dugce 1a 0,162 gam. Cong thic phan ti cia X la:

A. C,Hg B. C3H, C. C,Hg D. C,Hy
Cau 2: Hon hop X gdm 2 olefin. D6t chdy 7 thé tich X can 31 thé tich O, (dktc). Biét rang olefin
chtra nhiéu cacbon hon chiém khoang 40 + 50 thé tich cta X. Cong thirc phan tir 2 olefin la:

A. C,H,, C4Hs. B. C,H,, C;H, C. C3Hg, C,Hs. D. C,H,, CsHy,.
Cau 3: Cho natri du dung dich con (C,HsOH + H,0), thiy khdi lwong hidro bay ra bang 3% khéi
luong con dd ding. Dung dich cdn c6 ndng d6 phan tram la:

A.75,57%. B. 72,57%. C.70,57%. D. 68,57%.
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Cau 4: Hon hop khi X gdm hidro va 2 anken (ké tiép trong ddy ddng dang), c6 ti khdi hoi so voi
hidro bang 8,26. Pun néng hdn hop X véi bot Ni 1am xtc tic thi thu duge hdn hop khi Y khong
1am mit mau dung dich nudc brom va c6 ti khéi hoi déi véi hidro bang 11,8. Cong thirc phn tir
cua céc anken trong X la:

A. CH, va CsHg. B. C;Hgva C4Hs.

C. C4Hg va CsHy,,. D. CsH o va C¢H),
Cau 5: Mot hdn hop khi X gdm mot ankin va H, c6 ti khéi hoi so véi CH, 12 0,6. Nung néng hdn
hop khi X c6 xiic tic Ni dé phan (g xay ra hoan toan thu dugc hdn hop khi Y ¢6 ti khéi hoi so
v6i CHy 1a 1. Cong thirc phén tir cua akin la:

A.CH, B. C;H, C. C4Hg D. CsHs.
Cau 6: Hon hop khi X gdm etan va propan. Dot chiy mét it hdn hgp X thu dugc khi CO, va hoi nudc
theo ti 1€ tich Vi, :Vy o=11:15. Thanh phan tram theo khéi Iuong ctia hdn hop X lan luot 1a:

A.45% va 55%. B. 18,52% va 81,48%.

C.25% va 75%. D. 28,13% va 71,87 %

Cau 7: Cho hon hop X g6m N,, H, va NH; ¢6 ti khdi hoi so véi H, béng 8. Dan hon hop X qua
dung dich H,SO, dic du thiy thé tich khi con lai mot nira. Phan trim thé tich mdi khi lan luot
trong hdn hop X 1an luot la:

A.11,11%, 22,22%, 66,67%. B. 20%, 20%, 40%.

C. 30%, 30%, 40%. D. 25%, 25%, 50%.

Cau 8: Mot hon hop X gdm N, va H,. Tién hanh phan tmg tong hop NH; tir hdn hop X thu duge
hén hop Y. Biét khoi lugng trung binh ctia X va Y 1an luot 13 7,2 va 9,0. Hiéu suat phan tmg tong
hop NH; la:

A. 70% B. 60% C.50% D. 30%
Cau 9: Cracking CsH;, thu dugc hén hop khi ¢é ti khdi hoi so véi H, 1a 20. Hiéu suét cta phéan
ung cracking la:

A.70% B. 50% C. 80% D. 30%.
Cau 10: Sau khi tach H, hoan toan khoi hdn hop X gdm etan va propan thu duoc hdn hop Y gom
etilen va propilen. Khdi lwong phan tir trung binh ciia Y bang 93,45% khdi lugng phan tir trung
binh ctia X. Thanh phén trim vé thé tich cua hai chat trong X 1an luot 1a:

A.50% va 50%. B. 60% va 40%

C. 96,2% va 3,8%. D. 46,4% va 53,6%

1B 2A 3A 4B 5B 6C 7D 8C 9C 10C
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PHUONG PHAP 16
e@/&&&'ﬁ/’ﬂy /&/M chon dai /w:o’ry lhich /&_(/7@

I. CO SO CUA PHUONG PHAP

Thong qua viéc phan tich, so sdnh, khai quat héa dé tim ra cdc diém chung va cic diém
dic biét ciia bai todn, tir d6 tim ra dwoc phwong phap hodc phdi hgp cdc phuong phap gitp giai
nhanh bai todn mét céch tdi wu.

II. CAC DANG BAI TAP THUONG GAP
Dang 1: Dua vao su khac biét ciia phan ng hoic hiéu ré ban chit, quy tic phan tng:
Cau 1: C¢H,, c6 bao nhiéu ddng phan cau tao, mach h¢ tic dung véi HBr chi cho mét san pham
duy nhat?
A4 B.3 C.2 D.1
Giai: Y
- C¢H,» ¢6 cAu tao mach hd = la anken (olefin) ' " ‘ EBOOK16+
- Phan tmg cong hop vao anken chi tuin theo quy tic maccopnhicop khi anken va téc nhan cong
hop déu bat dbi.
= Dé C¢H,, téc dung véi HBr cho mot san pham duy nhidt = CeHj, c6 céu tao dbi ximg:
CH;CH,CH = CHCH,CH; va (CH;),C=C(CHj;),
= bépan C
Cau 2: CsH,,0 c6 bao nhiéu ddng phan ciu tao tic dung véi CuO, dun néng tao san pham (giit
nguyén cacbon) c6 phan ung trang guong ?
A4 B.5 C.6 D.7

Giai:
- Chi c6 cac ancol bac mot mdi oxi hoa tao andehit.

- Viét cau tao mach cacbon, cé xét yeu to doi xung, tir d6 tim ra s luong cic dong phén ancol bac 1

C—(ll—C—C (I:

c-Cc-Cc-C-C C CcC-C-C
¢

1 dong phan 2 dong phan 1 dong phan

= DPépéan A
Cau 3: C6 bao nhiéu dong phén ciu tao mach hd c6 cong thirc phan tir C¢Hg tic dung voi H, du
(Ni, t°) thu dugc san pham iso-hecxan ?

A. 4 B.5 C.6 D.7
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Giai:

_C4Hyo+H, —¥ 3 CH, - CH(CH;)-CH,-CH,-CH,

= C¢Hpco cAu tao mach giéng iso-hecxan

- CgH o ¢6 mach hd va c¢6 d6 bat bio hoa = 2, vi vay chi can viét cic dong phan

ankin va ankadien c6 cau tao cacbon giong iso-hecxan

c-c-C-C-C c-c-C-C-C
¢ ¢
2 dong phan akin 5 dong phan ankadien
= bdpéanD

Cau 4: Hon hop khi X gdm mét ankin va H, ¢6 ti khéi hoi so voi CH, 12 0,5. Nung néng hén hop
X ¢6 xtc tac Ni dé phan tng xay ra hoan toan, thu dwoc hdn hop khi Y ¢6 ti khdi hoi so voi CH,
12 1. Cho hdn hop Y qua dung dich brom du thi khdi lugng binh chita dung dich brom ting 1én 1a
bao nhiéu?

A. 0 gam B. 8 gam C. 16 gam D. 24 gam la J EBOOK16+
Giai: N ]
Ankin ¢6 cong thirc tong quat C,H,,, (n>2) => Phan tir khdi ctia akin > 24g/mol
Mat khac Dy,y = Trong Y ¢6 H, du.

Vi phan ing xay ra hoan toan = trong Y chi c¢6 ankan va H, du
= Khodng c6 khi nao phan tng véi dung dich Br, = DPép an A
Cau 5: Hon hop X gdm hai ancol no, don chirc, mach hé 2,76 gam X téc dung véi Na du thu
dugc 0,672 lit H, (dktc). Mat khac, oxi hoa hoan toan 2,76 gam X béng CuO (t°) thu dugc hdn
hop andehit. Cho toan by lugng andehit nay tdc dung véi dung dich AgNOs/NH; du thu dugce

19,44 gam chat két tia. Cong thirc céu tao ciia hai rugu Ia:

A. CHgoH va C2H50H B. CH3OH va CH3CH2CH20H
C. CH3OH va CH3CH(CH3)OH D. C2H50H va CH3CH2CH2CH20H
Giai:

Vi oxi hod hai ruou — hén hop andehit = 2 ruou la bac 1

Vi hai rugu don chlitc = nx =2 n, = 0,06 (mol)

19,44

=0,18>2.nx =0,12 = ¢é mot rugu la CH;0H

Nag

CH3OH L(M)) HCHO +AgNO,/NH, t° 4Ag

a - 4a
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RCH,0H —%0 5 RCHO — AN 5 560
b — 2b
a+b=0,6 (1)
4a+2b=0,18 )
32a+ (R +31)=2,76 (3)
= R=29 = R1la C,Hs— = Ddp 4n B.

Dang 2: Dya vao quan hé s6 mol cac chit giira cic phén ing

Cau 6: Nung néng hoan toan 27,3 gam hon hop NaNOj;, Cu(NO3),. Hén hop khi thoat ra duoc
dan vao nuéc du thi thdy c¢6 1,12 lit khi (dktc) khong bi hap thu (lugng O, hoa tan khong déng
ké). Khéi lugng Cu(NO;), trong hdn hop ban dau l1a:

A. 18,8 gam B. 10,2 gam C. 8,6 gam D. 4,4 gam
Giai:
2NaNO; —“— 2NaNO, + 0,1 (1)
. Y
2Cu(NO3), — s 2Cu0 + 4NO,T + 0,1 ) | | EBOOKi6+
e
4N02 + 02 + 2H20 —> 4HNO3 (3)

Phan tich phuong trinh (2) va (3), ta théy Nyo, t Ny = 4:1

Nhu vay khi thodt ra khoi binh la toan bo O, & (1)

1,12
22,4

Nyno, =2Ng, =2. =0,1 (mol) = my,\, = 0,1.85=8,5 gam

= Me,no,), = 27,3-8,5=18,8 gam = Dédp én A

Cau 7: Hon hop chét hitu co X ¢6 cong thirc tong quit C,H,0,N,. Thanh phan % khéi lugng ctia
N va O trong X lan luot 1a 15,730% va 35,955%. Khi X tic dung véi HCI chi tao ra mudi
R(O,)NH;CI (R 12 gdc hidrocacbon). Biét X c6 trong thién nhién va tham gia phan tng tring

ngung. Cong thurc cAu tao cta X 1a:

A. H,LNCH,COOCH; B. H,NCH,CH,COOH
C. H,NCH(CH;)COOH. D. HO-[CH,]4+-NH,
Giai:
X+ HCl = R(O,)NH;Cl= X chi chira m6t nguyén tir nito = X: C;H,O,N
%N = £=15’73 = M, =89
M, 100
%0 = @:35’955 = z=2 = LoaiD
89 100

172



173

X c6 trong thi€n nhién va tham gia phdn ung truing ngung — Ddp 4n C
Dang 3: Dya vao ban chit phan ting va su phéi hop giira cic phwong phap:
Cau 8: Dt chay hoan toan 3,7 gam chat hitu co X chi chira mdt nhém chirc can ding vira di
3,92 lit O, (dktc) thu dugc CO, va H,O cé ti 1€ sé mol 1 1:1. X téc dung véi KOH tao ra hai chét
hitu co. S6 ddng phén cau tao ciia X thoa mén didu kién trén 1a:

Al B.2 C.3 D.4
Giai:
- X tic dung v6i KOH = Taora 2 chét hitu co = X ¢6 nhém chirc este.

- Khi dbt chdy X cho Nco = Ny o = Xlaeste no, don chire, mach ho

= Cong thuc téng quat: C,H,,0,
Dua vao céc dir kién = n =3 = Codng thtrc phan tit C;HcO,
=> C6 hai cong thirc cau tao = Ddp 4n B
Cau 9: Cho 0,2 mol hdn hop X gém mot ankan va mot anken tic dung voi H, du (Ni,t°)thu duge
hén hop hai ankan 12 ddng déng ké tiép. Mit khac dt chdy hoan toan 0,2 mol X duoc 16,8 lit
CO, (dktc) va 14,4 gam H,0. Cong thitc cua hai hidrocacbon 1an luot la:

A. C;Hs, C4Hg B. C;Hs, C3Hg C. C3Hg, C,H,. D. C4H,o, C3Hg
Giai:
N, = 168 =07 ny, = ﬂz

P224 : 18

0.8

Mat khac: nyyen = Nyo—Neo, = 0,1 mol

= Nypken = 0,2-0,1=0,1 mol
Goi cdng thirc chung cua hai hidrocacbon la C,H,

07 g, 208

= = = 8
0,2 0,2

X

Do s6 mol 2 hidrocacbon 1a nhur nhau va sb nguyén tir hidro trung binh bang 8
= Cong thurc cua hai hidrocacbon 1a C3Hgva C4Hg = Pdp an A
Cau 10: D6t chdy hoan toan m gam hdn hgp X gdm hai andehit no, don chirc, mach hé, thu dugc
0,4 mol CO,. Mat khéc, hidro hoan toan m gam X can 0,2 mol H, (Ni, t°), sau phan rng thu dugc
hén hop hai ancol no, don chirc. D6t chdy hoan toan hdn hop hai ancol nay thi sé6 mol H,O thu
duoc l1a bao nhiéu ?

A. 0,3 mol B. 0,4 mol C.0,6 mol D. 0,8 mol
Gidi:

Andehit no, don chirc, mach hé khi dot chay: Ny o = N¢o, =0,4mol
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CoHypiCHO + Hy —¥-U 5 C,H,,, CH,OH

Ap dung dinh luét bao toan nguyén td :

Ny o = Ny g (tao thanh trandehiy T My o (tao thanh tir 1, cong vao) = 0,4 +0,2=0,6 (mol)

= bép an C.

Cau 11: Cho hdn hop X gom 0,2 mol axetilen va 0,35 mol H, vao binh kin ¢6 xiic tac Ni nung

néng. Sau mot thoi gian thu duge hdn hop Y gém 4 khi. Khi cho Y 16i qua dung dich brom dur
thdy c6 4,48 lit (dktc) khi Z bay ra. Ti khdi cia Z so véi H, 12 4,5. D6 tang khdi lugng ciia binh

brom la:
A.5,2 gam B. 2,05 gam C. 5,0 gam D. 4,1 gam
Giai:
4,48 —
n, = =0,2 (mol); M, =4,5.2=9 = m,=9.0,2=1,8 (gam)
22,4
m,=0,2. 26 + 0,35.2=5,9 gam
Theo PLBTKL: my = my " " EBOOK16+
e

= Do tang khdi luong cua binh brom = 5,9 - 1,8 =4,1 gam => Pép 4n D.
Cau 12: X 1a mot este no don chire, ¢o ti khdi hoi ddi vai CH, 12 5,5. Pun néng 2,2 gam este X

v6i dung dich NaOH (du) thi thu dugc 2,05 gam mudi. Cong thirc ciu tao thu gon cua X la:

A. HCOOCH,CH,CHj; B. C,Hs;COOCH;
C. HCOOCH; D. CH;COOC,Hs
Giai:

Vi este don chic va Mege < Mg — Mesee < Miusi — phén tur cia géc ruou trong este phai nhd
hon 23 (Na) = Loai phuong 4n A, D

Mat khac: Mg = 16.5,5=88 = Diapan B

Cau 13: Cho m gam Cu phan tng hét v6i dung dich HNO; thu duoc 8,96 lit khi ¢ (dktc) hdn hop
khi NO va NO, ¢6 khdi lugng 15,2 gam. Gié tri cia m la:

A. 25,6 gam B. 16 gam C. 2,56 gam D. 8 gam
Giai:
. — 15,2 M,,+M , : :
- Nhén thiy M (khi ) = or 38 = % = s6 mol hai khi bing nhau va c6 thé quy

d6i thanh 1 khi duy nhat c¢6 s6 mol 14 0,4 va s6 oxi hod 1a + 3
- Ap dung dinh luat bao toan electron, ta thiy: s oxi hod Cu ting = s oxi hod ctia N* giam = 2
—> Ncy = Ny = 0,4 mol.

= Vay m=0,4. 64 = 25,6=> Ddp 4n A.
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III. BAI TAP TU LUYEN
Cau 1: DPun néng isopren véi chét xidc téc thich hop chi thu dwoc mot phan san pham X. Cho X
tac dung v&i Hy (Ni, t°) dwoc hdn hop Y gdm céc hidrocacbon trong d6 ¢ chét metylxiclobutan.
S hidrocacbon no chira trong Y 1:

A.3 B.4 C.2 D.5
Cau 2: C6 bao nhiéu dong phén ciu tao, mach hd c¢6 cong thirc phan tir CsH; tac dung voi H, du
(N, t°) thu dugc san phim iso-pentan ?

A.3 B.4 C.5 D.6
Cau 3: Téch nudc hoan toan tir hdn hop X gém 2 ancol déng dang ta duge hdn hop Y gdm cic
olefin. P4t chdy hoan toan X thi thu dugc 1,76 gam CO,. Khi d6t chdy hoan toan Y thi tong khbi
lvong nudce va CO, tao ra la:

A. 2,94 gam B. 2,48 gam C. 1,76 gam D. 2,76 gam
Cau 4: Hon hop X gdom ancol metylic va mot ancol no, don chitc M, mach hé. Cho 2,76 gam X
tac dung v6i Na du thu duoc 0,672 lit H, (dktc). Mat khac, oxi hoa hoan toan 2,76 gam X béng
CuO (t°) thu duoc hdn hop Y. Cho toan bd luong Y tic dung véi dung dich AgNO3/NH; du thu
duoc 12,96 gam két tua. Cong thirc cau tao ciia M 1a:

A. CHsOH B. CH;CH,CH,OH

C. CH;CH(CH;)OH. D. CH;CH,CH,CH,OH
Cau 5: Nung néng hoan toan 28,9 gam hon hop KNO; va Cu(NO;),. Hon hop khi sinh ra duoc
dan vao nudc léy du thi con 1,12 lit khi (dktc) khong bi hép thu (coi oxi khdong tan trong nudc). %
khéi lwong KNO5 trong hdn hop ban dau la:

A.92,53% B. 65,05% C. 34,95% D. 17,47%

Cau 6: Hon hop X ¢6 ti khdi so voi H, 1a 21,2 gdm propan, propen va propin. Khi d6t chay hoan
toan 0,1 mol X, tong khdi lwong ctia CO, va H,0 thu duoc la:

A. 20,40 gam B. 18,60 gam C. 18,96 gam D. 16,80 gam
Cau 7: Pun néng hén hop khi gém 0,06 mol C,H, va 0,04 mol H, véi xtdc tdc Ni, sau mot thoi gian
thu dugc khi Y. Dan toan bd hon hop Y 16i tir tir qua binh dung dung dich brom (dw) thi con lai 0,448
lit hon hop khi Z & (dktc) c6 ti khdi so véi 0,12 0,5. Khéi Iuong binh dung dich brom tang la:

A. 1,04 gam B. 1,32 gam C. 1,64 gam D. 1,20 gam
Cau 8: Cho hdn hgp X gém hai chét hitu co ¢6 ciing cong thirc phan tir C,H,NO, tic dung vira di
v6i dung dich NaOH va dun néng, thu dugc dung dich Y va 4,48 1it hon hop Z (& dktc) gém hai
khi (déu 1am xanh gidy quy am). Ti khdi hoi ctia Z d6i v6i H, bang 13,75. C6 can dung dich Y
thu duoc khéi lugng mudi khan 1a:

A. 16,5 gam B. 14,3 gam C. 8,9 gam D. 15,7 gam
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Cau 9: D6t chdy hét hai chat hitu co chita C, H, O ké tiép nhau trong day dong dang phan tir chira
mdt loai nhém chire rdi cho san pham chay vao nude voi trong du thdy khéi lugng binh ting 5,24
gam va c6 7 gam két ta. Hai cht d6 1a:

A. CH4(OH), va C;Hg(OH), B. CH;0H va C,HsOH.

C. HCHO va CH;CHO D. HCOOH va CH;COOH
Ciau 10: Este X tao boi axit don chirc va ancol don chirc ¢6 ti khdi hoi so v6i CO, bang 2. Khi
dun néng X véi dung dich NaOH tao ra lugng mudi ¢6 khéi lwgng 16n hon lugng este dd phan
ung. Tén goi cua X la:

A. metyl axetat B. propyl axetat

C. metyl propionat. D. etyl axetat
Cau 11: Hon hgp M gom hai ancol don chirc. Chia 30,4 gam M thanh hai phan bang nhau. Cho
phan 1 tdc dung véi Na du duge 0,15 mol khi. Cho phéan 2 phan g hoan toan véi CuO dugc hdn
hop M; chtra hai andehit (ancol chi bién thanh andehit). Toan b lugng M; phan rng hét véi
AgNO;/NH; duge 0,8 mol Ag. Cong thirc cau tao ciia hai ancol la:

A. CH;0H, C,HsOH B. CH;0H, CH;CH,CH,OH

C. C,HsOH, CH;CH,CH,OH D.C,HsOH, CH;CHOHCH;
Cau 12: Cho a gam hdn hop CH;COOH va C;H;0H tic dung hét v&i Na thi thé tich khi H, (dktc)
thu duoc l1a 2,24 1it. Gia tri cda a la:

A.3 gam B. 6 gam C. 9 gam D. 12 gam
Cau 13: Cho hdn hop X gdom N, H, va NH; di qua dung dich H,SO, dic, du thi thé tich khi con
lai mot nira. Thanh phan phan trim theo thé tich ciia NH; trong X 1a:

A. 25,0% B. 50,0% C.75,0% D. 33,33%

Cau 14: Mot hidrocacbon X mach thing c6 cong thic phén tir 13 C¢He. Khi cho X tic dung véi
dung dich AgNO; trong NH; thi thu dugc hop chat hitu co Y ¢6 My — My = 214 dvC. Céng thirc
clu tao cua X la:

A. CH=C-CH,-CH,-C=CH B. CH;-C=C-CH,-C=CH

C. CH;-CH,-C=C-C=CH D. CH=C-CH(CH;)-C=CH
Cau 15: Chat hiru co X (chtra C, H, O) ¢6 phan tir khdi bang 74 gam/mol. S6 lugng cic dong
phén mach hé ctia X phan tng dugc véi NaOH la:

A.2 B.3 C.4 D.5
Cau 16: Cho 100ml dung dich hén hop CuSO, 1M va Al,(SO,); 1,5M tic dung vé6i dung dich
NH; du, loc 14y két tia dem nung dén khéi lugng khong ddi thu duge chét ran 6 khi lugng 1a:

A. 30,6 gam B. 8,0 gam C. 15,3 gam D. 23,3 gam
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Cau 17: Cho luéng khi CO du di qua 6ng st chira 0,05 mol Fe;0,, 0,05mol FeO, va 0,05 mol Fe,O; &
nhiét d6 cao dén phén g hoan toan. Két thic thi nghiém khdi Iuong chét rén thu dugc 1a:

A. 5,6 gam B. 11,2 gam C. 22,4 gam D. 16,8 gam
Cau 18: Hoa tan 9,6 bdt Cu béng 200ml dung dich hon hop HNOj; 0,5M va H,SO4 1,0 M. Sau
khi phan tng xay ra hoan toan thu dugc khi NO va dung dich X. C6 can cén than dung dich X
duogc khéi lugng mudi khan 1a:

A. 28,2 gam B. 25,4 gam C. 24,0 gam. D. 32,0 gam
Ciau 19: Pién phan dung dich chira hn hgp mudi CuCl, va FeCl, véi cuong do dong khong doi
I = 2A trong 48 phiit 15 gidy, ¢ catot thiy thodt ra 1,752 gam kim loai. Khi lwong ctia Cu thodt
ra la:

A. 0,576 gam B. 0,408 gam C. 1,344 gam. D. 1,176 gam
Cau 20: Dot chdy hoan toan 2,24 1it hdn hop X (dktc) gdm C3Hs, CsHe, CsH (Dx yy, =21), 1di

dan toan bd san phdm chdy vao binh dung dung dich nudc véi trong thi d6 ting khéi luong cia
binh la:

A. 4,2 gam B. 5,4 gam C. 13,2 gam D. 18,6 gam
Cau 21: Nung hdn hop khi X gom ankin Y va H, trong binh kin ¢6 Ni dén phan tng hoan toan
dugc hdn hop khi Y ¢6 ti khdi so v6i H, bang 8. Dan toan by hdn hop Y qua binh dung dung dich
Br, du thi:

A. Khéi lugng binh brom ting bang khdi lwong ankin du

B. Khéi lugng binh brom khong doi

C. Khdi lugng binh brom ting bang khéi lugng ankin du va anken

D. Khéi lugng binh brom ting chinh 14 hdn hop ctia hn hop Y.
PAP AN

1A 2A 3B 4C 5C 6C 7B 8B 9B 10C
11B 12D 13B 14A 15D 16C 17D 18C 19A 20D 21B
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PHUONG PHAP 16+
,@/umy /z/ﬁa'/i s (llﬁ% cing e fink wyﬁi_ém

I. PHUONG PHAP GIAI
1. Noi dung phwong phap

Xét bai toan tdng quét quen thudc:

M 9 hénhoprin M, M0, THNOs (HZS(‘;; ddc, ndng) g 4 N (SP
ey
m gam m; gam (n: max)
Goi:

S6 mol kim loai 1a a
S4 oxi héa cao nhét (max) cua kim loai la n
S6 mol electron nhan ¢ (2) 1a t mol =8
4
_— | " EBOOK16+
a co: I i
M - ne - M™
a mol na mol e nhutng = Na (mol)
Mat khac:
Ne phan = De (oxi) T De (2)

m, —m m, —m

= 2+t = +1
16
m, —m
Theo dinh luat bao toan electron: ne yhusng = Ne phan —> NA = 18 +t
Nhén ca 2 vé véi M ta dugc:
M.(m, —m) M.m, Mn
Mapn= ———— +Mit > mn= s g + M.t

Cudi cung ta dugc:
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Ung voi M 1a Fe (56), n = 3 ta dugc: m = 0,7.m; + 5,6.t (2)
Ung voi M 1a Cu (64), n = 2 ta dugc: m = 0,8.m; + 6,4.t (3)
Tir (2, 3) ta théy:

Bai toan c6 3 dai lugng: m, m; va ZHC nhan (h0dC Vg 2)

Khi biét 2 trong 3 dai lugng trén ta tinh dugc ngay dai luong con lai.

0 giai doan (2) d@ bai c6 thé cho sb mol, thé tich hodc khbi luong cua mot khi hodc nhiéu
khi; ¢ giai doan (1) c6 thé cho s lugng chét rin cu thé 12 céc oxit hodc hdn hop gém kim loai du
va céc oxit.

2. Pham vi 4p dung va mét s6 chi §
—  Chi dung khi HNOj; (hodc H,SO, dic nong) léy du hoac vira du.
— Cong thtre kinh nghiém trén chi 4p dung véi 2 kim loai Fe va Cu.
3. Cac budre giai
—  Tim tdng s mol electron nhan & giai doan khir N** hodc S*. i
—  Tim tong khdi lugng hdn hop rén (kim loai va oxit kim loai): m l n' ‘ EBOOK16+
v v ¢ ¢ 1

— Ap dung cong thtrc (2) hoac (3).

II THi DU MINH HQA
Thi du 1. D6t chdy hoan toan 5,6 gam bot Fe trong binh O, thu dwgc 7,36 gam hdn hop X
g6m Fe,0s, Fe;0, va mot phan Fe con du. Hoa tan hoan toan lugng hdn hop X & trén vao dung
dich HNO; thu duoc V 1it hdn hop khi Y gdm NO, va NO ¢6 ty khéi so véi H, bang 19. Gia tri
cuaVla

A. 0,896. B. 0,672. C. 1,792 D. 0,448

Hudng dan gidi:

Ap dung cong thirc (2): 5.6=0,7.7.36 + 56 Y n__ 0= don_ )= 0,08

T dyy =19= ny, =mo=x

+5 +4 +2
2N+4e—> N + N
=4x=0,08 = x=0,02

4x X X

Vay: V=224.0,02.2=0,896 lit — Dap an A.
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Thi du 2. D& m gam bot Fe trong khong khi mot thoi gian thu duoc 11,28 gam hén hop X gdm 4
chat. Hoa tan hét X trong luong du dung dich HNO; thu dwoc 672ml khi NO (san phdm khir duy
nhét, dktc). Gid tri ctia m la:
A.5,6. B. 11,2. C.7,0. D. 84.
Huéng dan gidi:
Ap dung cong thirc (2):
N" + 3e — N*
009 0,03 = ZHe phan = 0,09 =>m=0,7. 11,28 + 5,6.0,09 = §,4gam
— Pédp an D.
Thi du 3. Cho 11,36 gam hdn hop X gom Fe, FeO, Fe,0; va Fe;0, phan ung hét véi dung dich
HNO; lodng, du thu dugc 1,344 1it khi NO (san pham 1 khir duy nhét, do ¢ dktc) va dung dich Y.

C6 can dung dich Y thu dugc m gam mudi khan. Gi4 tri cia m 12

A. 49,09. B. 35,50. C. 38,72. D. 34,36. (4

Hudng dan gidi
Ap dung cong thirc (2):
N + 3e — N*

— S0 = 0,18
0.18 0,06 PN

0,7.11,36+5,6.0,18
nFC(NO3)3 = D = 56 = 0’16

= m=242.0,16 =38,72gam
— DP4p an C.

Thi du 4. Cho 11,6 gam hén hop X gom Fe, FeO, Fe,0; vao dung dich HNO; lodng, du thu
dugc V lit khi Y gdm NO va NO, c6 ti khdi so véi H, bang 19. Mat khéc, néu cho ciing luong
hdn hop X trén tic dung véi khi CO néng du thi sau khi phan (mg xdy ra hoan toan thu duoc 9,52
gam Fe. Gid tricia V la

A. 1,40. B. 2,80. C. 5,60. D. 4,20.

Huéng dan gidi:

Trdyy =19 = ny =0y =X= Zne nhan = 4X
Ap dung cdng thuc: 9,52 = 0,7. 11,6 + 5,6. 4x = x = 0,0625
=V =224.0,0625. 2 =2,80 lit - Pap an B.
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Thi du 5. Nung m gam bot Cu trong oxi thu dugc 24,8 gam hén hop chit rin X gdm Cu, CuO
va Cu,0. Hoa tan hoan toan X trong H,SO, ddc néng 1 thoat ra 4,48 lit khi SO, (san phém khu
duy nhét, & dktc). Gid tri ciia m 1a

A.9,6. B. 14,72. C.21,12. D.224.

Hudng dan gidi:

02 X H2SO4

+2 +4
D D) Cu™ + S

So dd hoa bai todn: Cu

Ap dung cdng thtrc (3): m = 0,8.my4, + 6 4.0¢ phano @) = m = 0,8.24,8 + 6,4.0,2.2 = 22, 4gam
— Pédp an D.
IIL. BAI TAP AP DUNG

1. D& m gam bot st ngoai khong khi, sau mot thoi gian thiy khéi luong ctia hdn hop thu duoc 1a
12 gam. Hoa tan hdn hop nay trong dung dich HNO; thu duoc 2,24 lit khi NO (san phdm khir
duy nhét, & dktc). Gid tri ciia m 1a

A. 5,6 gam. B. 10,08 gam. C. 11,84 gam. D. 14,95 gam.
2. Hoa tan hoan toan 10 gam hon hop X (Fe, Fe,0;) trong dung dich HNO; vira du duogc 1,12 lit
NO (¢ dktc, san pham khir duy nhat) va dung dich Y. Cho Y tic dung véi dung dich NaOH du
duoc két tiia Z. Nung Z trong khong khi dén khdi luong khong d6i duge m gam chat rén. Gia tri
cuam la

A. 12 gam. B. 16 gam. C. 11,2 gam. D. 19,2 gam.
3. Hoa tan hét m gam hén hop Fe, Fe,0;, Fe;0, trong dung dich HNO; dic, néng du dugc 448 ml
khi NO, (¢ dktc). Co6 can dung dich sau phan ung dugc 14,52 gam mudi khan. Gid tri cia m 1a

A. 3,36 gam. B. 4,28 gam. C. 4,64 gam. D. 4,80 gam.

4. Pt chay hoan toan 5,6 gam bot Fe trong mdt binh oxi thu dwoc 7,36 gam hdn hop X gém
Fe,0s, Fe;0, va mot phan Fe du. Hoa tan hoan toan hdn hop X bang dung dich HNO; thu duoc
V lit hdn hop khi Y gom NO, va NO c6 ti khdi so v6i H, bang 19. Gid tri ctia V

A. 0,896 lit. B. 0,672 lit. C. 0,448 lit. D. 1,08 lit.
5. Cho ludng khi CO di qua dng sir dung m gam Fe,O5 nung néng. Sau mot thoi gian thu duoc
13,92 gam hon hop X g6m 4 chét. Hoa tan hét X bf?mg HNO; déc, néng du dugc 5,824 1it NO,
(san pham khtr duy nhit, & dktc). Gia tri ciia m 1a

A. 16 gam. B. 32 gam. C. 48 gam. D. 64 gam.
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6. Cho 11,6 gam hdn hop X gém Fe, FeO, Fe,0; vao dung dich HNO; loang, du dugc V lit khi Y
gdm NO va NO, ¢6 ti khdi hoi so voi H; 1a 19. Mt khac, néu cho ciing luong hdn hop X trén tic
dung v6i khi CO du thi sau khi phan ing hoan toan dugc 9,52 gam Fe. Gid tri cta V 1a

A. 2,8 lit. B. 5,6 1it. C. 1,41t D. 1,344 lit.
7. Nung m gam bot dong kim loai trong oxi thu dugc 24,8 gam hdn hop ran X gdm Cu, CuO va
Cu,0. Hoa tan hoan toan X trong H,SO, dic néng thodt ra 4,48 lit khi SO, (san pham khir duy
nhét, & dktc). Gid trj ciia m 1a

A. 9,6 gam. B. 14,72 gam. C. 21,12 gam. D. 22,4 gam.
8. Hoa tan hoan toan 18,16 gam hdn hop X gdm Fe va Fe;0, trong 2 lit dung dich HNO; 2M thu
dugc dung dich Y va 4,704 lit khi NO (san pham khtr duy nhét, & dktc). Phan tram khdi lugng Fe
trong hon hop X 1a

A. 38,23%. B. 61,67%. C. 64,67%. D. 35,24%.
9. Cho m gam héon hop X gém Fe, Fe;0, tac dung v6i 200 ml dung dich HNO; 3,2M. Sau khi
phan (g hoan toan dugc 0,1 mol khi NO (san pham khir duy nhit) va con lai 1,46 gam kim loai
khong tan. Gi4 tri cia m la

A. 17,04 gam. B. 19,20 gam. C. 18,50 gam. D. 20,50 gam.
10. Bé m gam Fe trong khong khi mot thoi gian dugc 7,52 gam hdn hop X gém 4 chit. Hoa tan
hét X trong dung dich H,SO, dic, néng du dwoc 0,672 lit khi SO, (san phdm khir duy nhét, &
dktc) va dung dich Y. C6 can can than dung dich Y dugc m; gam mudi khan. Gi tri cua m va m,
lan ruot la

A.7 gam va 25 gam. C. 4,48 gam va 16 gam.
B. 4,2 gam va 1,5 gam. D. 5,6 gam va 20 gam.

11. Cho 5,584 gam hén hop bot Fe va Fe;04 tac dung vira du voi 500 ml dung dich HNO; loang.
Sau khi phan tng xay ra hoan toan dwoc 0,3136 lit khi NO (san pham khir duy nhét, & dktc) va
dung dich X. Nong d6 mol/l ctia dung dich HNO; 1a

A. 0,472M. B. 0,152M C. 3,04M. D. 0,304M.
12. Bé khir hoan toan 9,12 gam hdn hop céc oxit: FeO, Fe;0, va Fe,05 can 3,36 lit khi H, (dktc).
Néu hoa tan 9,12 gam hdn hop trén bang H,SO, dic, néng du thi thé tich khi SO, (san phdm khtr
duy nhét, & dktc) thu duoc tdi da 1a

A. 280 ml. B. 560 ml. C. 672 ml. D. 896 ml.
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13. Cho khi CO di qua 6ng st dung 16 gam Fe,0; dun néng, sau khi phan tmg thu dwoc hdn hop
X gém Fe, FeO, Fe;0, va Fe,O; Hoa tan hoan toan X bé“mg H,SO,, dac, néng thu dugc dung dich
Y. Khéi lwuong mudi trong Y 1a:

A. 20 gam. B. 32 gam. C. 40 gam. D. 48 gam.
14. Hoa tan 11,2 gam kim loai M trong dung dich HCI (du), thu duogc 4,48 lit (¢ dktc) H,. Con néu
hoa tan hdn hop X gom 11,2 gam kim loai M va 69,6 gam oxit M, trong lugng du dung dich HNO;
thi duoc 6,72 lit khi NO (san phém khtr duy nhét, dktc). Cong thirc cua oxit kim loai la

A. Fe;0,. B. FeO. C. Cr,04 D. CrO
15. Cho 37 gam hdn hop X gém Fe, Fe;0, tic dung v6i 640 ml dung dich HNO; 2M lodng, dun
néng. Sau khi cdc phan tng xay ra hoan toan thu dugc V lit khi NO (san pham khir duy nhét, ¢
dktc), dung dich Y va con lai 2,92 gam kim loai. Gia tri ctia V la

A. 2,24 1it. B. 4,48 lit. C. 3,36 lit. D. 6,72 lit.

16. Cho ludng khi CO di qua dng st chira 0,12 mol hdn hgp gdm FeO va Fe,0; nung néng, phan

tan hét hdn hop 4 chat nay vao dung dich HNO; du thu duge V lit khi NO (san phdm khir duy
nhét ¢ dktc). Gid tri ciia V 1a
A. 0,244 it. B. 0,672 lit. C. 2,285 lit. D. 6,854 lit.
17. Cho ludng khi CO di qua dng st dung 5,8 gam Fe,O, nung néng trong mot thoi gian thu duoc
hdn hop khi X va chitrdn Y. Cho Y tdc dung vdi dung dich HNOj; du dugce dung dich Z va 0,784
lit khi NO (san pham khir duy nhét, & dktc). Co can dung dich Z dugc 18,15 gam mudi khan. Hoa
tan Y bang HCI du thdy c¢6 0,672 lit khi (¢ dktc). Phan trim khdi lwong cua sit trong Y 1a
A. 67,44%. B. 32,56%. C. 40,72%. D. 59,28%. 18.
Cho ludng khi CO di qua dng sir dung 30,4 gam hdn hgp X gom Fe,0; va FeO nung néng trong
mdt thoi gian thu dugce hdn hop chit rdn Y. Hoa tan hét Y trong HNO; vira di dugce dung dich Z.
Nhiing thanh ddng vao dung dich Z dén phan tmg hoan toan thay khéi luong thanh ddng giam
12,8 gam. Phan trim khéi lugng cia cdc chit trong hdn hop X lan lugt bang
A. 33,3% va 66,7%. B. 61,3% va 38,7%.
C. 52,6% va 47,4%. D. 75% va 25%.

19. Hoa tan hoan toan m gam Fe;0, trong dung dich HNO;, toan bd lugng khi NO thoat ra dem
tron voi lugng O, vira di dé hdn hop hap thy hoan toan trong nudc dugc dung dich HNOs. Biét

thé tich oxi da tham gia vao qua trinh trén 1a 336 ml (¢ dktc). Gia tri cia m la

A. 34,8 gam. B. 13,92 gam. C. 23,2 gam. D. 20,88 gam.
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20. Théi tir tir V 1it hdn hop khi CO va H, c6 ti khdi hoi so véi H, 1a 7,5 qua mot dng st dung

16,8 gam hdn hop 3 oxit CuO, Fe;04, Al;O; nung néng. Sau phan Gng thu duoc hdn hop khi va

hoi ¢6 ti khdi so v6i H, 12 15,5. Dan hdn hop khi nay vao dung dich Ca(OH), du thdy ¢

Kkét tha. Thé tich V (6 dktc) va khdi luwong chét rin con lai trong 6ng st 1an Iuot 1a

A. 0,448 lit; 16,48 gam.
B. 1,12 lit; 16 gam.

C. 1,568 lit; 15,68 gam

5 gam

D. 2,24 1it; 15,2 gam.

IIL. DAP AN
1.B 2.C 3.C 4.A 5.A 6.A 7.D 8.B 9.C 10.D
11.A 12.C 13.C 14.A | 15.B 16.C 17.B 18.C 19B | 20.D
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CHUONG I: CAC CONG THUC GIAI NHANH TRONG HOA HQC
QO CHUONG |

C6C CONG THAC GIAI NHGNH TRONG HOA HOC

1. Céng thitc tinh s& déng phan ancol don chdc no
s déng phéan ancol C,Hj, , 0= 27 3 (1<n<6)

Vi du 1. Cé bao nhiéu ancol don chidc no la déng phén cia nhau, céng
thic phén t 1an lugt 1a C3HgO; C4H;00; CsH,20?
Gidi |
S6 déng phdn ancol CsHgO = 2%~ 2 =2
CH;00=2*"?=4
CsHi20 =2° " 2=8
2. Céng thic tinh s& déng phéin andehit don chitc no ” EBOOKI6+
S6 déng phén andehit C,H2,0= 2" (2<n<7)

Vi du 2. C6 bao nhiéu andehit don chic no la déng phén céu tao cia
nhau, c6ng thie phan t lan lugt 1a C,Hz0; CsH,00; CeH;20 ?
Gigi
S& déng phan andehit CHsO = 248 = 2
CsH;oO= 253 = 4
CH 0= 279 =8
3. Cong thic tinh s6 ddng phéin axit cacboxylic don chic no
IS6 déng phan axit CuHz2.0; = 2°°% (2<n< D
Vi du 3. Cé bao nhiéu axit cacboxylic don chic no 14 déng phén céu tao
ctia nhau, cong thitc phan ti 14n lugt 12 C,HgO2; CsH1002; CeH 12027
Giai
S& déng phan axit C;Hz0, = 2479 =2
CsHy002= 2°7° = 4
CeHi20, = 2°°% = 8
4. Céng thic tinh s6 déng phéin este don chic no

SG ddng phan este C,Hz,0; = 2" 7 (1<n <5)
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Vi du 4. Cé bao nhiéu este 12 dong phan cdu tao cha nhau, céng thic
phan tif la CoH,0, ; C3sHgO, ; C4HgO2
| Gidi
Sé déng phan este C,H,0, = 2272 = 1
CsHsO, = 2°°2 = 2
CHs0, = 2472 = 4
Vi du 5. Cé bao nhiéu chat hitu co don chidc, déng phdn cdu tao cla

nhau, c6 cling coéng thde phan ti CHgO,, déu tdc dung duge véi
dung dich NaOH ?

A.b B.3 C.4 - D.6
(TSDH 2007/ Khéi A)
Giai
Cic chat hitu cd don chie ¢6 2 oxi trong phén t 1a cdc axit va este
S& déng phan axit C,HzO0, = 247° = 2 ' "‘ EBOOK16+
S6 ddéng phan este C;HgO, = 2472 = 4 &
Viy c6 6 chat hitu co théa yéu cdu dé bai = chon D
5. Cong thic tinh s6 ete don chic no

S6 déng phan ete C,Hy, .20 = %( n—1)(n—-2) (véi2 <n < 86)

Vi du 6. Cé bao nhiéu ete 1a déng phan cdu tao cGa nhau, céng thic
phan ti 1an lugt 1a C3HgO; C4H,00 va CsHy 07
Gidi

S6 dong phan ete C;HgO = % B-1(3-2)=1

CiHiO= - (4-1D(4-2)= 3

1
2
Vi du 7. Cé bao nhiéu chat hitu co 1a déng phén cidu tao cia nhau,

cdng thide phan tu la C.H,,0?

- Giai

Do C4H40 ¢6 86 7= 0 nén C;H,,0 chi c6 thé 1a cong thic cta ancol no
hoic ete no ' ' |

S6 déng phan ancol C(H;,0 =22 = 4 187

C:Hip0==(5-1)(5-2) = 6
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S6 ddng phén ete CoH;o0 = %(4 1) (4-2)=8

= ¢6 7 déng phan céiu tao can tim

2x—y—-—u+t+2
2

6. Coéng thic tinh s6 déng phan xeton don chic no f'

Luu $: Hop chit CH,0,NCl, 6 88 7 max =

S6 déng phan xeton C,H;,0 = —12—(n -2)(n - 3) (v&i 2<n<7)

Vi du 8. £6 bao nhiéu xeton 1a déng phan cdu tao cla nhau, céng thic
phén tt l4n lU’O’t la C4H30; CsH100 va CgH,20?

Gigi
S§ ddng phén xeton C;HyO = _;_(4 _9)(4-3)=1

C.HoO=15-2)(5-3)=3 |
2 " " EBOOK16+

CeHp0 = %(6 _2)(6-3)=6

7. Céng thiic tinh s6 dong phian amin don chuc no
S6 déng phan amin C,H,,,sN =2""1 (n < 5)

Vi du 9. C6 bao nhiéu amin don chdc no 13 dong phép cdu tao cla
nhau, cong thide phan ti 14an lugt 12 C;H,N; CsHgN va C,H,;N?
Giai ‘
S6 déng phan amin C.HN =2271 = 2
| CsHN=2°""1= 4
CH ;N=24"1-8
Vi du 10. Amin don chdc A tdc dung véi HCl vira dd theo ti 18 khéi
lugng tuong tng 2 : 1. A c¢é thé c¢6 bao nhidu déng phan cdu tao?
Gial '
Theodéna :nuy = 2:1 & ns :nya = 73 : 36,5
= 73 gam A tdc dung vifa 4 1 mol HCl
=My =73(vinsy = nyg = 1 mol)
= A c¢6 cong thitc phan t¥ C;H; N

= Ac6 2" ! = 8 déng phan cdu tao
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8. Céng thuc tinh s6 C cua ancol no hodc ankan dua vao phan

ung chay

. ) « Neo
So6 C cta ancol no hodc ankan = .
Nyo — Do,

Vi du 11. Dot chdy mot lugng ancol don chic A duge 15,4 gam COz va
9,45 gam H;0. Tim c6ng thidc phdn t caa A.

Giai _
Ta e6 ng, = 0,35 mol < ny 4 = 0,525 mol nén A 14 ancol no
S6 C cia ancol = —— 232 =
0,525 - 0,35

Vay A c6 cong thide phan td C;HgO
Vi du 12. P4t chdy hoan toan mét luong hidrocacbon A rdi hdp thu
toan bd sdn phdm chdy vao binh dung nudc véi trong du thay khéi
lugng binh téng 39 gam va xuit hién 60 gam két tia. Tim cOng
thic phan t cia A
Gigi
Ta c6 ngo, = 0,6 mol < ny, = ?’2314—8—40’6 = 0,7 mol nén A la ankan

S8 C cha ankan = % = 6. Vay A c6 c6ng thic CcH,y

Vi du 13. D6t chdy hoan toan ancol da chitc A duge ng, :ny, =2:38.

Tim céng thdc phéin ti caa ancol A.

Giai
Theo dé cif dugc 2 mol CO; thi ciing duge 3 mol H,O
Vay 86 C, cia ancol = 2 . 2
3—-2

Ancol da chic 2C chi c6 thé cé t6i da 2 nhém OH, do d6 A cé cong

thuac CzH602 . .
Luu $. Thuc ra bét cu chat hitu co nao khL chdy chi tao CO; va
H0, trong dé n., <nyg, thi ta déu c6 s6 C trong phén ti chdt hau

n . v
COr . A \ 1 » A \ ~
€0 = ————*t——  va chdt hitu co nay chl cé thé la ankan, hodc ancol
N0 — Do,

no, hodc ete no. Van dung diéu nay ciing gitp gidi nhanh cde bai todn.

8
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Thdt vay, xét vi du sau:

A 14 hgp chét hitu co chda C; H; O, phan ti chi chia mét loai nhém
chie. Chia m gam A lam 2 phén bing nhau:

+ Cho phén 1 téc dung hét véi Na duge 3,36 lit H, (dkte).
+ D6t chdy hét phan 2 duge 26,4 gam CO, va 13,5 gam H,0.
Gia trim 1a |
A. 18 B. 13,5 C.12,6 D.144
Gigi |
Do ng,, =0,6 mol < ny, =0,75 mol va A téc dung duge véi Na nén

A 1a ancol no

1 0,6 0.6
S6Ct hanti A =——2 4 =96 415 mol
0 rong phan 0.75—-0.6 =2 4 mo
PYw e 16
Ma ny, = 2’232 = 0,15 mol = n, nén A phai la ancol 2 chic | J | EBOOK16+

Suy ra A cé cﬁhg thde phan t& C,H;,0..

Véy m = 90.0,15 = 13,5 gam (chon B)
9. Cong thic tim céng thic phan t& ancol no, mach hé dya
theo ti 1& mol gitta ancol va O, trong phan Wng chady

Gid s dét chdy hoan toan 1 mol ancol no, mach hd A, céng thdc

CoHazy 4+ 20y can k mol O, thi ta ¢é: n = M x< n)

3
Vi du 14. D6t chay hoan toan 1 mol ancol no, mach hé A can 4 mol O,.
Tim cong thdc phan ti cda A.
Giai

Do 32_2_4;314‘_2 nétnn=3vax=2.

Vay A c6 cong thic phan t¢ 1a C3HgO,

Nhan xét. Tuy ta ciing cé 4 = ~2—4*3—1+-§, hodc 5 = -2—4-“31*—'_8 s

nhung cdc ancol C,H;y05 hoge CsH 1205 khéng tén tai, mde di chiing
vén thda diz kién dé bai. )
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Thdt v@y cdc ancol da néu & trén cé cde phdn ung chdy la:
CsHgO, + 40, — ., 3CO, + 4H;0
CH1 005 + 40, —, 4C0O, + 5H,0
CsHi20s + 40, —, 5C0, + 6H;0
Vi du 15. D6t chdy hoan toan 1 mol ancol no, mach hd A cin 3,5 mol Os.
Tim cong thic phan thcia A. -
Giai
2.35-1+3

Do 3= ntnn=3vax=3.

Vay A c6 cong thiic phan ti 1a CsHgOs

Vi du 16. D&t chay hoan toan 1 mol ancol no, mach hé A can 4,5 mol O,.
Tim cOng thac phan ti cta A.

‘Gidi

Do 3=

2'4’5;1+1 ntnn=3vax=1.

| " ” EBOOK16+
Vay A c6 cong thic phan tit 1a CsHsO =
Vi du 17. P&t chay hoan toan 1 mol ancol no, mach hé A cin 5 mol O,.
Tim c¢dng thic phan t cha A.-
Giai
- Do 42@ nénn =4 vax = 3.
Vay A c6 cong thic phan ti 1a C4H;,0;

10. Cong thite tinh khdi lugng ancol don chite no (hoic hdn hap
ancol don chic no) theo khai higng CO, va khdi lugng H,O.

Mneqr = My,o — oo,
: 2 11
Vi du 18. Khi d6t chdy hoan toan m gam hén hgp hai ancol no, don
chie, mach hé duge V lit CO; (dktc) va a gam nuée. Biéu thite lién
hé gitta m, a va V la: ‘
A% \%

A m=a- B. m= 2a-
5,6 11,2
é.m=2a— v D.m=a+~——
22,4 56 ‘
(TSDH 2009/ Khoi A)
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= Giai
m,
Taco m, , = my ., — 10102 = a- % %414 a-— —516 (chon A)

11. Céng thic tinh s§ di, tri, tetra . . . , n peptit t6i da tao bdi
hén hgp gém x amino axit khac nhau _

l'l

S6 n peptit___

Vi du 19. Cé t6i da bao nhiégu dipeptit, tripeptit thu dugc tit hén hop
gom 2 amino axit 1a glyxin va alanin?

Giai
S6 dipeptity, = 22 = 4
S@ tripeptity., = 2° =8
Vi du 20. C6 t6i da bao nhiéu dipeptit, tripeptit thu duge tir hdn hgp
gdm 3 amino axit 1a glyxin, alanin va valin?
: 7 Giai
S6 dipeptity, = 32 = 9
S0 tripeptitm., = 3° = 27
Vi du 21. C6 t6i da bao nhleu tetrapeptit thu dugc tir hdn hgp gbm 2

amino axit 1a glyxin va alanin? Ti hdn hop gébm 3 amino axit la
glyxin, alanin va valin?

Giai
S8 tetrapeptito., tao béi 2 amino axit = 2¢ = 16
S6 tetrapeptitma, tao béi 3 amino axit = 3¢ = 81
Vi du 22. Thiy phan hoan toan tripeptit X thu duge hdn hop chi gom 2
amino axit 1a glyxin va alanin. X c6 thé ¢6 bao nhidu cong thic cau tao?
‘ Giai
Sé céng thic cdutaociaX =2 -2 = 6
Luu y: 2° la s6 tripeptit cuc dai tao bdi hén hap 2 amino axit trén,

nhung phdi logi bé 2 tripeptit tago bdi cing mét logi amino axit la Gly
- Gly — Gly va Ala - Ala - Ala

Vi du 23. Tir Hén hop gém 3 amino axit la glyxin, alamn va valin cé
thé tao dugc bao nhidu tripeptit chia da 3 gdc amino axit trén?

Giai

S8 tripeptit chita di 3 gdc amino axit = 8! = 6

192
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Luu §: - Day la bai todn tinh s6 n peptit chita dii n géc o— amino axit.
Vi du tiz hdén hop glyxin va alanin chi tgo 2 dipeptit Gly — Ala va Ala — Gly
chita dii 2 gboc amino axit trén

— S8 n peptit chita di n géc amino axit = n!. Vi du c¢6 3! = 6 tripeptit
chia da 3 gbc amino axit glyxin ; alanin va valin trong phéan ti
12. Cong thite tinh s8 triglixerit tao bdi glixerol véi cdc axit
cacboxylic béo

n‘n+ 1|

2

Vi du 24. Pun néng hén hgp gdm glixerol cung 2 axit béo la axit

panmitic va axit stearic (xic tdc HoSO, déic) s& thu duge t6i da bao
nhiéu triglixerit?

S6 trieste =

Giai
2 2
S6 triglixerit = 2ol _ 2C+D _g
2 2
13. Coéng thic tinh sd ete tao bdi hén hgp n ancol don chic
S8 ete =_____n(n2+ D

Vi du 25. DPun néng hén hgp X gom 2 ancol don chic no véi HySO,
dic o' 140°C dugc hdn hgp bao nhiéu ete?

Giai

2(2+1)

S6 ete = =3

Vi du 26. Pun néng hdn hgp X gom 3 ancol don chitc no véi HSO,
dic ¢ 140°C duge hdén hgp bao nhiéu ete?
Giai
33+1)

S6 ete = =6

18. Cong thic tinh khéi lugng amino axit A (chida n nhém NH,
va m nhém COOH) khi cho amino axit nay vao dung dich chia
a mol HCL, sau 46 cho dung dich sau phan Wng tac dung vita
di véi b mol NaOH

b—-a
m

a= Ma

12
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Vi du 27. Cho m gam glyxin vao dung dich chda 0,3 mol HCl. Dung
dich sau phdn dng tdc dung vira da vé6i 0,5 mol NaOH. Tim m.
Giai

m=75w

= 15 gam

Vi du 28. Cho m gam axit glutamic vao dung dich chita 0,3 mol HCl.
Dung dich sau phén tng t4c dung vira &G véi 0,5 mol NaOH. Tim m.
Giai

0,5-0,3

m = 147 = 14,7 gam

Vi du 29. Cho m gam lysin vao dung dich chita 0,3 mol HCI. Dung
dich sau phén tng tdc dung vira dd véi 0,5 mol NaOH. Tim m
Giai

0,56-0,3

m = 146 = 29,2 gam

Luu y: Lysin la m@t amino axit rdt can thiét cho su ting trudng co
thé. N6 la amino axit khong thé thay thé vi co thé ngudi khong thé tu
tong hop duge ma phdi ldy truc tiép tir thiee dn. Nhat Bén lo nuée timg
thém lysin vao gao, bot mi.. d€ xic tién sy téng hop protein. Lysyn cé
cong thie la NHy(CH,),CH(NH,)COOH.

Vi du 30. Cho mét lugng axit glutamic vao dung dich chda 0,2 mol
HCl. Dung dich sau phén dng téc dung vira dd véi 0,3 mol NaOH,
sau d6 c¢6 can dung dich dugc bao nhiéu gam rdn khan?

Giai
Dé dang thdy rin khan gém:
+ 0,2 mol NaCl
N 0,3-0,2
2 .
| = Mg khen = 58,5. 0,2 + 191. 0,05 = 21,25 gam

Vi du 31. Cho mot lugng amino axit A vao dung dich chita 0,1 mol HCI.
Dung dich sau phan tng t4ac dung vita da véi 0,25 mol NaOH, sau d6
cd can duge 20,175 gam rin khan. Vay A c6 cong thite phén ti la:
A.CH;NO; B. CH;:N,0O, C. C;Hy;oN2O;,  D. CsHoNO,

= 0,05 mol NaOOCCH(NH,)CH,CH,COONa

13 194

194

" ” EBOOK16+



195
Giai
Theo cdc phuong 4n dé ra thl A c6 4 oxi trong phan t tic A c6 2
nhém COOH

= 20,175 gam r#n khan gém: + 0,1 mol NaCl

+ O;2§2_—0’—1— = 0,075 mol muéi natri cia A
= Mmué’i natri cia A = 20, i 58’50’1 =191

0,075
= My =191 - 46 + 2 = 147 (C;HgNO,, chon D)
14. Cong thite tinh khéi lugng amino axit A (chita n nhém NH,
va m nhém COOH) khi cho amino axit nay vao dung dich chw®a

a mol NaOH, sau d6 cho dung dich sau phan dng tac dung vira
dd véi b mol HCI

b—a
n

Vi du 32. Cho m gam alanin vao dung dich chia 0,375 -mol NaOH. ” EBOOK16+
Dung dich sau phan dng tdc dung vita da véi 0,575 mol HCL Tim m. =

ma = Ma

Giai

= 89 0,575;0,375 _ 178 gam

Vi du 33. Cho m gam axit glutamic vao dung dich chia 0,3 mol NaOH.
Dung dich sau phan tng tdc dung vita da véi 0,5 mol HCL. Tim m.
| Gidi
m = 147 &-"1;—0’?1 = 29,4 gam
Vi duy 34. Cho m gam lysin vao dung dich chita 0,3 mol NaOH. Dung
dich sau phan Ung tdc dung vita da véi 0,5 mol HCL. Tim m
Giai
m = 146 9’5—;% = 14,6 gam
16. Céng thie tinh s6 lién két © ctia hop chit hitu co mach ho A,
cong thic C,H, hoic C.H,0, dua vao mdi lién quan giiwa s&
mol CO; ; H,O thu dudc khi d6t chay A

A 1a CH, hodc C,H,0,, mach hd, chédy cho Ny, — Ny,o = kn, thi
Acoson=>0+1)
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Vi du 35. Dot chdy hoan toan mét lugng este don chie, mach hé A dugc
Ngo, — Dy = 21, . Mét khic thiy phan A (mdi trudng axit) duge axit
cacboxylic B va andehit don chic no D. Vay phat biéu ding 1a:

A. Axit cacboxylic B phéai lAm mat mau nuéc brom

B. Andehit D trang guong cho ra bac theo ti 18 mol 1: 4

C. Axit cacboxylic B ¢6 nhiét do sbi cao nh4t diy déng déng
< D. Este A chifa it nhat 4C trong phén td

Giai

Theo 38 Ac6 (2 +1)=3n. Pit Ala RCOOR thi (R + 1 + R) ¢6 3=
nén (R + R’) ¢6 2. Mat khéc sy thiy phan A tao andehit don chic no
ching t6 R’ phdi ¢6 1w, viy R ciing phéi ¢6 1. Suy ra B phéi 1a axit
cacboxylic chua no, titc B 1am mAat mau nude brom

Vi du 36. D6t chay hoan toan a mol andehit mach hé X duge b mol
CO; va ¢ mol HyO (v6i b = a + ¢). Trong phdn ung trdng guong, mét
phén ti X chi cho 2 electron. X 14 andehit thugc ddy déng ding: -

A. khong no mét néi déi, don chiic B. no, don chuc
C. khéng no hai néi d6i, don chic D. no, hai_chdc

(TSPH 2007/ Khéi A)
Giai
Theo d&, X chéy cho ne, ~ny, =ny nén X ¢6 (1 + 1) = 2.

Trong phén iing trdng guong, mdt phan ti X chi cho 2 electron (d&
2 ion Ag* nhén 2e nay, tic tao Ag theo ti 18 mol 1 : 2), ching té X 1a
andehit don chic. Vay X con 1n & géc hidrocacbon, ching té X la
andehit don chic chua no, mét néi d6i C = C (chon A)

17. Céng thic xac dinh céng thic phan t¥ cia mjt anken ‘dya
vao phén ti khéi cia hén hgp anken va H, trude va sau khi
din qua bot Ni nung néng

Gié st hon hop anken va H; ban d4u c¢6 phén ti khéi 1a M,

Sau khi din hén hop nay qua bot Ni nung néng d€ phan tng xay ra
hoan toan duge hén hgp khong lam mat mau nu6e brom, c¢6 phan ti khéi
1a M, thi anken C,Hp, cén tim c6 cong thic phén ti cho bdi cong thuc:

L _ (M, -2,
14(M, - M,)

15
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Luu 3. Cong thite trén sit dung khi Hs dung du, tic anken dd phdn
ung hét, nén hén hop sau phdn ing khéng lam mét mau nuée brom.
Théng thuong dé cho biét Hy con du sau phdn ing, ngudi ta cho hén
hop sau phdn ung cé phén tit luong M, < 28

Luu y rdng tuong ty nhu céng thite 17 trong viéc tim céng thic
anken dya vao phdn ing hidro héa, ta cing cé céng thitc ankin dua
vao phdn vng hidro héa la

_AM, - 2)M,
14M, - M,)
Vi du 37. X 1a hén hgp hoi gom olefin M va Hy, ¢6 ti khéi so v6i Hy 1a 5.

Dan X qua bdt Ni nung néng dé€ phan tng xay ra hoan toan duge hén

hop hoi Y ¢6 ti khdi so véi Hy 14 6,25. Vay M c6 cong thite phan ti 1a

A. CzH,s. B. C;H;,. C. C,Hs. D. C;H;.
Giai
Theo dé, M; = 10 va M, = 12,5
o, (12,5 -2)10
Tae6 n= =
14(12,5 - 10)

Véay M c¢6 cong thice phan ti 1la C3Hg (chon D)

Vi du 38. Hon hgp khi X gém H, va mot anken c6 kha ning cong HBr
cho sdn phdm hitu co duy nhat. Ti khéi cia X so véi H, bing 9,1.
Bun néng X cé xdc tdc Ni, sau khi phén ng x4y ra hoan toan, thu
dugc hén hgp khi Y khéng 1am mét mau nuée brom; ti khéi cta Y
so v6i Hybang 13. Céng thifc ciu tao cda anken 1
A. CH3;-CH=CH-CH,4 B. CH;=CH-CH,-CHj;.

C. CH,=C(CHj),. D.CHp=CH,.
(TSDH 2009/khéi B)
Giai
Vi X e¢ong HBr cho mét sdn phdm duy nh4t nén X phai ¢6 cdu tao
déi xdng

Theo dé thi M; = 18,2 va M, = 26 nén n = (26 —2)18,2
14(26 — 18, 2)
Véay anken da cho phdi 1a CH;~CH=CH-CH; (chon A)
18. Cong thie tinh lugng két tha xuit hién khi hiap thu het
mot higng CO; vao dung dich Ca(OH), hoic Ba(OH)s,.

kéttia = N — Ngg

Vi du 39. Hép thy hét 11,2 lit CO, (dkte) vao 350ml dung dich
Ba(OH), 1M. Tinh khéi lugng két tia thu duge.

16
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Gidi
Ta ¢6 ne,, = 0,5 mol
Dp,om, = 0,35 mol = ney— = 0,7 mol

=n =07 - 0,5 = 0,2 mol

- m = 0,2. 197 = 39,4 gam

Luu $: O day n = 02mol < ny = 0,5 mol, nén két qua tren phi
hop. Ta can phdi kiém tra lgi vi néu Ba(OH); ding du thi khi dé
n, =ng, ma khéng phy thupc vao n,._ . Tom lai, khi sit dung céng thic
trén, can nho diéu kign rang bubc giita n, va Neo, l& 0| < ng, , hay néi
khac di, néu bazo phan tng hét thi hoc sinh manh dan st dung céng

thiic trén (hau hét cac dé thi déu cho vao truong hop tao 2 mudi nén bazo
déu da phan ung hét)

Vi du 40. Hdp thy hét 0,3 mol CO, vao dung dich chita 0,25 mol
Ca(OH),. Tinh khdi lugng két tda thu duge. |
| Gidi
Déthdy n, = 0,5 - 0,3 = 0,2, Vay m, = 20 gam
Vi du 41. Hap thy hét 0,4 mol CO, vao dung dich chda 0,5 mol
Ca(OH);.. Tinh khéi lugng két tia thu duge.
Giai
Dé thdy Ca(OH), da diung du nén:
N, = Ngo, = 0,3 mol, do d6 m = 40 gam
Luwu y: Bai nay khoéng duge 4p dung coéng thic da cho G trén vi
Ca(OH), khéng phéan tng hét.
Néu 4p dung thi n=1-0,4=0,6 > Ngo, = 0,4 (v0 1y, loai)

Vi du 42. C6 2 thi nghiém:

+ HA4p thu hét a mol CO, vao dung dich chita b mol Ca(OH)z duge
20 gam két tha

+ Hap thu hét 2a mol CO, vao dung dich chda b mol Ca(OH)g dugc
30 gam két tda

Tim cdc gida tria, b
S Giai
Thi nghiém 2 da tang gap d6i lugng CO, nhung két tia chi tang

gdp rudi chiing td trong thi nghiém nay, CO, di ding du tic phai tao
2 mudi, do d6 ta cé :

b -~ 2a = 03 (1)
17
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Thi nghiém 1, Ca(OH),; khéng thé€ phan uing hét, vi néu Ca(OH), da
phdn ng hét ¢ thi nghiém nay thi lugng két tla & thi nghiém 2 chi
c6 thé gidm.Vay CO, trong thi nghiém1 d4 phan dng hét, do d6 ta c6:

a = 02 (2)

Gidi ra dugc b = 0,35
Vi du 43. C6 2 thi nghiém:

 + Hap thu hét a mol CO; vao dung dich chifa b mol Ca(OH); duge
30 gam két tda

+ Héap thu hét 1,5a mol CO, vao dung dich chida b mol Ca(OH),
dugc 10 gam két tia

Tim cdc gid tria, b
Giai
Hoan toan tuong tu nhu bai trén, ¢ thi nghiém 2 thi Ca(OH), da
phan ing hét (vi CO, téng gip rudi nhung lugng két tGa lai gidm), con
¢ thi nghiém 1 thi Ca(OH); con du. '
9b —1,5a = 0,1 " " EBOOK16+
a=20,3 e
Viaya=0,4;b=0,35
19. Cong thic tinh lugng k&t tia xudt hién khi hdp thu hét
mét lugng CO; vao dung dich chia hén hgp gom NaOH va
Ca(OH); hoiic Ba(OH),

Truée hét tinh n

Do d6 ta cé hé:

=n_ . —Ng, r0i s0 sdnh véi n .. hodc n .,

Cco%" Ca®*
dé xem chét nao phan ing hét. :
Vi du 44. Hip thu hét 6,72 lit CO, (dktc) vao 300ml dung dich hén hop
gbm NaOH 0,1M v Ba(OH), 0,6M. Tinh khéi lugng két tia thu duge.
Gidi
N, = 0, 3mol

Nyoq = 0,03mol t=n_, =0,39-0,3 =0,09mol

coz-
Ng,om, = 0,18mol
Ma n_,. =0,18mol nén n, = 0,09mol.
Vay m, = 0,09.197 = 17,73gam.
Luu 3: Tuong tu nhu céng thic & trén, trong truong hgp nay cing cé

diéu kién rang budc gidta n g, va Ng, la N < N, -

18
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Vi du 45. Cho 0,448 lit CO; (dktc) hap thu hét vao 100 ml dung dich hén
hgp NaOH 0,06M va Ba(OH), 0,12M dugc m gam két taa. Gia tri m la:

A. 3,94 B. 1,182 C. 2,364 D. 1,97
' (TSDH 2009 / Kh&i A)
Giai '
Dé thay N, . = (0,006 + 0,024) — 0,02 = 0,01 mol, trong khi:

ng,. = 0,012 mol nén n, = n

= 0,01 mol.

CO,%
Vay m, = 0,01.197 = 1,97 gam (chon D)
20. Cong thite tinh thé tich CO, cin hdp thu hé&t vao mét dung
dich Ca(OH); hoic Ba(OH); dé thu dugc mét luong k&t tua

theo yéu ciu
Dang nay phai c¢6 hai két qua

N, =1,

. Ngo, = Npgy- — 1
Vi du 46. Hip thy hét V lit CO (dktc) vao 300ml dung dich Ba(OH),
1M duge 19,7 gam két tda. Tim V.
Gidi
Ngo, =n; = 0,1mol = V = 2,241it
Ngo, =N, —n; =0,6-0,1=0,5mol = V =11, 2lit

21. Cong thite tinh thé tich dung dich NaOH cin cho vao dung
dich AI** d€ xudt hié¢n mét luong két tia theo yéu cau

Dang nay phai ¢6 hai két qua
Ny =30,

n,, =4n,, —n

OH i

Lvwu 9: Hai két qud trén tuong ung véi hai truong hop NaOH dung
thiéu va NaOH dung du : truong hop ddu két tia chua dat cuc dai,
con truong hop sau la két tia da dat cuc dai sau dé tan bot mét phdn
Vi du 47. Can cho bao nhiéu lit dung dich NaOH 1M vao dung dich
chda 0,5 mol AICl; d€ duge 31,2 gam két tia.
Giai
n,. =3n, =3.0,4mol = V = 1, 2lit

n,. =4n,, -n =2-0,4=1,6mol = V =1,6lit

A13+
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Vi du 51. Thé tich dung dich HCl 1M cuc dai cidn cho vao duhg dich
chita dong thoi 0,1 mol NaOH va 0,3mol Na[Al(OH),) (hay NaAlQs) .
bao nhiéu d€ xuit hién 15,6gam két tGa?

Giai
Tuong ty nhu vi du g, ta cé:

Ny, = Nyg = Nygon T+ (4n

_ —3nl)

[Al(OH),]
=0,1+(4.0,3-3.0,2)=0,7 mol = V= 0,7 lit
Vi du 52. C6 2 thi nghiém sau:
— Cho 200 ml dung dich HCI] a mol/1 vao 500 ml dung dich Na[Al(OH),}
b mol/l. Sau phan ng duge 31,2 gam két taa.
Cho 300 ml dung dich HC] a mol/l vao 500 ml dung dich Na[Al(OH),}
b mol/l. Sau phan tng duge 39 gam két tha.

Tim cdc gid tri a, b.

Gigi |
"y
D& théy & thi nghiém 2, HCI d& ding du, do d6 ta c6 hé: I EBEIOK16:
0,2a = 0,4 (1)
0,3a = 4.0,5b — 3.0,5 @)

Gidi hé (1) (2) dugc a = 0,2 va b = 1,05
23. Cong thuc tinh thé tich dung dich NaOH cin cho vao dung
dich Zn** dé xuit hién mt lugng k&t tia theo yéu cidu
Dang nay phdi ¢6 hai két qua: ‘
Doy =21,

n, = 4=nzn2+ —2n,

Vi du 53. Tinh thé tich dung dich NaOH 1M cin cho vao 200 ml dung
dich ZnCl; 2M dé dugc 29,7 gam két tuda.
Giai
Ta c6 n, ,, = 0,4 mol; n; = 0,3 mol
C6 2 truong hgp:
+ nog— = 2.0,3 = 0,6 mol. VAiy Vynaon = 0,6 lit
+ nog— = 4.0,4 — 2.0,3 = 1 mol. V&y Vaaneon = 1 lit

Luu §: Tuong tu nhu déi véi Al(OH)s, & déy truong hop déu xdy ra khi
ket tia Zn(OH), chua dat cuc dai, con truimg hop sau xdy ra khi két tia da
dat cuc dai sau dé tan bot mot phdn.
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Vi du 54. Hoa tan h&t m gam ZnSO, vao nuéc duge dung dich X. Cho
110 ml dung dich KOH 2M vao X duge a gam két tia. Mat khac néu
cho 140 ml dung dich KOH 2M vao X thi ciing dugc a gam két tGa.
Gia tri m la: :

A. 20,125 B. 12,375 C. 22,54 D. 17,71
(TSDH 2009 / Khéi A)

| Gidi |
Theo cong thic giai nhanh, d& dang c6 ha 0,22 = 3—3 (1)
2a
028 = 4n, , - 22 (g
nZn 99 ( )

Rit ra 4n,,, — 0,28 = 0,22 tdc n,, = Ny, = 0,125.
Do dé m = 161. 0,125 = 20,125
Nhén xét: bai todn gidi nhanh chéng nho nhén dinh duoc KOH da A
dung khéng du ¢ thi nghiém 1 va du & thi nghiém 2 ” EBOOKI6+
24. Cong thdc tinh khéi lugng mudi sunfat thu duge khi hoa
tan hét hén hgp kim loai bing H,SO, lodng giai phéng H,

Mguntat = Mhon hop + 96Ny

Vi du 55. Hoa tan hé&t 10 gam rdn X gdm Mg; Zn va Al bing H,SO,
lodng duge dung dich Y va 7,84 lit H, (dktc). Cb can Y dugc bao nhiéu
gam hon hgp mudi khan?

Giai

7,84

Mgy = 10 + 96 4 == 43,6 gam

25. Cong thdc tinh khéi lugng mudi clorua thu dude khi hoa
tan hét hén hgp kim loai bing dung dich HCI giai phéng H,

Melorua = Mhén hop + 71 nHz

Vi du 56. Hoa tan hét 10 gam rdn X gém Mg; Zn va Al bing dung
dich HC] dugc dung dich Y-va 7,84 1it H, (dktc). C can Y dugc bao
nhiéu gam hén hgp mudi khan?

| Gidi

7,84

Melorua = 10 + 71 . = 34,85 gam

’
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26. Cong thie tinh khéi lugng muéi sunfat thu duge khi hoa
tan hét hén hgp oxit kim loai bing H,S0O, loang

Mgunfat = Mhén hep + 80 nsto4

Vi du 57. Hoa tan hoan toan 2,81 gam hdn hgp gém Fe;Oj; ZnO va
MgO trong 500 ml dung dich H;SO, 0,1M (vira dd). C6 can dung
dich sau phdn ng dugc bao nhiéu gam hén hgp muédi khan?

A. 6,81 B. 4,81 C. 3,81 - D.581
(TSDH 2007)
Giai
Meunfae = 2,81 + 80.0,5.0,1 = 6,81 gam (chon A)

27. Coéng thic tinh khéi lugng mudi clorua thu duge khi hoa
tan hé&t hén hgp oxit kim loai bing dung dich HCIl

Melorua = Mhén hgp + 27 5nHC

V1 du 58. Hoa tan hoan toan 20 gam hdn hgp gém Fe,0; va MgO
trong 400 ml dung dich HCI 2M (vita dG). Co6 can dung dich sau
phén dng dugc bao nhiéu gam hén hgp mudi khan?

Giai
Meorua = 20 + 27,5.0,4.2 = 42 gam

28. Coéng thic tinh khéi lugng muéi nitrat kim loai thu dugec

khi cho hén hop cic kim loai tic dung véi HN03 (khong co6 su

tao thanh NH,;NO;)
My = Mgy 100 + 62,030y, + Nyo, + 81y + lo'nNz)
(khdng tao khi nao thi s8 mol khi d6 bing khong)

Vi du 59. Hoa tan 10 gam rdn X gém Al, Mg, Zn bing HNO; vita dd
duge dung dich chita m gam muéi va 5,6 lit NO (dktc) 14 sdn ph&m
khit duy nhat. Tim m.

Gidi

my. = 10+ 62.3. 25264 = 56,5gam

’

Vi du 60. Hoa tan hét 22,4 gam sit trong HNO; lodng duge 6,72 lit
NO(dktc) 1a sdn phdm duy nh4t cda sy kh N** va dung dich chia
m gam mudi. Tim m.

23

203

203

" " EBOOK16+



Gidi

Mpy5 = 22,4 + 62.3. % = 78,2 gam
22 4

Nhéan xét: -

Néu gidi béng cdch viét phuong trinh phdn ung, bai todn sé rdt dai
dong do c6 su tao 2 muéi. Thit vdy, véi np, = 0,4 mol va nyo = 0,3 mol
thi trudc hét xdy ra phdn ung:

Fe + 4HNO; — Fe(NO3); + NO + 2H,0
0,3 mol : 0,3 mol 0,3 mol
Sau dé Fe con du 0,1 mol sé phdn ung tiép:
Fe + 2Fe(NOj); — 3Fe(NOj3),
0,1 mol 0,2 mol 0,3 mol

Véy sau phdn ing duoc 0,3 mol Fe(NO3); va (0,3 — 0,2) =0,1 mol
Fe(NOy)s, do dé m = 0,3.180 + 0,1.242 = 78,2 gam

+ Cong thiic nay rat tien dung, tuy vdy néu cé su tao thanh NHNO;
thi phdi cong them vao khéi lugng NH/NO; c6 trong dung dich sau phdn
ung. Khi dé nén gidi bai todn da cho theo cdach cho nhdn electron.

29. Cong thiic tinh s mol HNO; ciAn dung dé hoa tan mét hdn
hgp cdc kim loai

Ngno, = 4nye + 2nN02 + 12nNZ + 1OnNz0 + 10nNH4NO3

{khdng tao sdn phdm khd nao thi s6 mol san phd&m dé6 bing khong)

Vi du 61. Hoa tan hét hén hgp rdn X gém Cu va Mg can vita dd x mol
HNOs, sau phén dng thu duge 8,96 lit (dktc) hén hop Y gém NO va
NO,. Tinh gi tri x, cho biét d, ay = 19-

Gidi
Bang phuong phap duing chéo, d& dang tinh duge n,, = ny,, = 0,2 mol
Viy x = 4.0,2 + 2.0,2 = 1,2 mol
Luu y:
+ Gid tri x khéng phu thuéc vao sé kim logi trong hén hop

+ Tuy nhién can cdn trong trong truong hop hén hop c6 sdt, vi réng
sdt kim logi c6 thé tan tiép trong dung dich Fe(NOy; do HNO, dung
thiéu (nén da hét) theo phdn ung Fe + 2Fé** — 3Fe**. Khi dé, s6 mol
HNO:; da ding dé hoa tan hén hop kim logi s& it hon so véi tinkh theo
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cong thitc 6 trén. Vi thé dé chinh xdc thi cdc bai todn c6 sdt tdc dung

voi HNO; nén néi ré la HNO; dw néu mubn huéng két qud vé cdch tinh

theo cong thic da néu. Tdt nhien la phdi néi ré du bao nhidu % HNO,
dé hoc sinh tinh ra duge s6 mol HNO; dé dung trong bai todn ‘

Vi du 62. Hoa tan hét hon hop rin X gébm Al va Fe bing dung dich
chifa x mol HNO; (1dy du 10%) dugc 13,44 lit (dkte) hén hgp Y gém
N, va NO; c6 ti khéi so v6i Hy 14 18,5. Tinh x. Gia thiét chi x4y ra
2 qué trinh khir N*5,

' Gwz
Bing phuong phap dudng chéo tim duge ny, = = Ny,, = 0,3 mol

Vay x = (12.0,3 + 2.0,3) + % (12.0,3 +'2.0,3) = 4,62
30. Cong thic tinh khéi lugng mudi sunfat thu dugc khi cho
hén hop cic kim loai tac dung véi H,SO, dic, néng giai phéng
khi SO,.

Mg = Miip 10 T 96155,

Vi du 63. Hoa tan hét 10gam rdn X gdm Al, Mg, Cu bing H,SO, dac,
néng vira da, duge dung d1ch chifa m gam mudi va 10,08 lit SO,
(dkte). Tim m.

Giai

mMuél = 10 + 96. 1—202% = 53,2gam

Vi d1_1 64. Hoa tan hét 14 gam st trong HySO, dic, néng dugc 6,72 lit
SO; (dktc) la sdn phdm khit duy nhat. Cé can dung dich sau phan
tng dugc bao nhiéu gam muéi khan?

Giai

6,72
My = 14 + 96 Wi = 42,8 gam

Nhén xét: Day ciing la bai todn teo 2 mudi do H,S0, dung thiéu
nén gidi theo céng thic nhu trén la cdeh nhanh nhét
31. Cong thite tinh s6 mol H,SO, dic, néng cin dung d€ hoa
tan mét hdn hgp kim loai dya theo sian phim khir SO, duy nhit

Ny,s0, | = 2nso2
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Vi du 65. Hoa tan hét mot lugng hén hop gom Al, Mg, Ag can vita da
x mol HySO, dic, néng. Sau phan dng thu duge 7,84 lit SO, (dkte).
Tim x.

Giai
Ny 50, = 2Ngo, = 2.0,35 = 0,7 mol

206

. Luu $: Tuong tu nhu véi HNOs, dang nay khi ra dé cdn cdn thin

néu cé sdt trong hén hop

32. Céng thic tinh khéi lugng mudi thu duge khi cho hén hgp
sidt va cdc oxit sit tdc dung véi HNO; du giai phéng khi NO.

242
Mpyresi = §(mhan hop T+ 24Ny0)

Vi du 66. Hoa tan hét 11,36 gam rin X gom Fe, FeO, Fe,03, Fe;0,
trong HNO; lodng du duge dung dich chita m gam mudi va 1,344 lit
NO (dktc) 12 sdn phdm khtt duy nhat. Tim m.

(TSDH 2008/ Khéi A)

Gidi

Mpyusi = %(11 36 + 2413 4)= 38,72 gam
80 22,4

thf‘m xét: Vi dang nay, cho dir hdn hgp dau 1a bao nhiéu chat trong
s6 cac chit (Fe, FeO, Fe;03, Fes0,) ciing déu cho két qua nhu nhau.

Vi du 67. Nung m gam bot sit trong oxi du duge 3 gam hdn hop rén
X. Hoa tan hét X trong HNOs; lodng du dugc 0,448 1it NO (dktc). Cd
can dung dich sau phan ng dugc bao nhiéu gam rian khan?

Giai
Du X 14 bao nhiéu chat, ta luén cé:

242 0,448
= —(3+24.
( 22,4

) =10,527gam

Mudi
)

33. Cong thite tinh khéi lugng mudi thu duge khi hoa tan hét
hén hgp gém Fe, FeO, Fe;0;, Fe;04 bing HNO; dic, néng du
giai phong khi NO,.

Tuong tu nhu vdn dé da xét & trén, hén hop di cho khéong nhat
thiét pha1 la 4 chat, ma chi 1a 2 hosc 3 trong 4 chat trén thi khéi
lugng mubi van duge tinh theo cong thifc:

242 .
My = E(mhén hop T 8'nN02)
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Vi du 68. Hoa tan hé&t 6 gam rén X g(‘i‘m Fe, FeO, Fe,03; Fe30, trong
HNO; déc, néng du duge 3,36 it NO, (dktc). Cé can dung dich sau
phédn tng duge bao nhiéu gam mudi khan?

Giai
242 3,36
7= —(6+8.—=——)=21,78
Mo = gy 6 +8.557) gam

Vi du 69. Dan mét luong CO qua &ng dung Fe;0; nung néng thu duge
9 gam rén X. Hoa tan hét X trong HNO; déc, néng du duge 3,92 lit
NO; (dktc). C6 can dung dich sau phin tng duge bao nhiéu gam
mudi khan?

Giai
Du X 14 bao nhiéu chat, ta luén cé:
242 3,92
« =——(9+8.2 = 31,46 .
M = g 9+ 8509 i

Luu y

+ V6i dang toan nay, HNO; phéi du d€ musi thu duge toan 1a mudi
Fe (IIT). Khéng duge néi “HNO; vira di”, vi ¢6 thé phat sinh kha ning
sét cdn du do HNO; da hét sé tiép tuc tan hét do khit Fe (III) vé Fe (In).
Khi d6 dé s& khong con chinh x4c nita, .

+ Néu gidi phéng hén hgp NO va NO,, cong thite tinh muéi 1a

242
My = _ﬁ(mhén hp T 24y + 8'nN02)

Vi du 70. Dan mét ludng CO qua &ng dyng rdn X nung néng gém FeO,
Fe;0;, Fe;O4 mot thoi gian duge 7 gam hdn hop rén Y. Hoa tan
hét Y trong HNO; du duge 1,792 lit (dkte) hdn hop Y gém NO, NO,
va dung dich chita m gam muéi.

Biét dy,, =19. Tim m.
Giai
Bing phuong phdp dudng chéo, d& dang tinh duge

Nyo = Ny, = 0,04 mol

Vay mpys = %—2—(7 +24.0,04 + 8.0,04) = 25,047 gam
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34. Cong thite tinh khéi lugng mudi thu dugc khi hoa tan hét hén
hop gom Fe, FeO, Fe;O; Fe;0O, bang H.SO, dac, nong du gidi
phong khi SO,

Tuong tu & trén, hon hgp da xét & day khong nhat thiét phal d 4 chat.

4
_ 400,

Myrysi 160 M5, hep T 16-n502)

Vi du 71. Hoa tan 30 gam rdn X gén FeO, Fe;05, Fe;0, béing H,SO,
dic, néng du duge 11,2 lit SO, (dkte). C6 can dung dich sau phan
tng dugc bao nhiéu gam mudi khan?

Gidi
. 4 2230+ 16. %—2) — 95gam

35. Cong thic tinh khéi lugng sit da dung ban dau, biét oxi
hoa lugng st nay bing oxi duge hén hgp rin X. Hoa tan hét
rin X trong HNO; losing du duge NO.
Thuc ra, dang nay dya vao cdng thic § (8) :
242 1
Mysi = %-(mh&x nop T 24.n,) < Doy, = on (Mg e T 24.ny,)

80

1
= Nge = NpeNoy), — §6(mh6n hop T 24.ny,)

= mg, = o~ (M, g +24050)

56
' 80
Vi du 72. P6t m gam sit trong oxi duge 3 gam hdn hgp rin X. Hoa

tan hét X trong HNOj; lodng du duge 0,56 lit NO (dktc). Tim m.
Giai

mg, = —(3 ’ 24. %25—6) = 2,52gam

H

Vi du 78. Chia 12 gam rén X gém Fe, FeO, Fe,0; va Fe;04 lam 2 phén

bang nhau.
- DA4n mét ludng CO du qua phén 1 nung néng dugec m gam sit.
- Hoa tan hét phén 2 trong HNO; loang du duge 1,12 lit NO (dkte).
Tim m.
Giai
mp, = —(6 24. —%élg) = 5,04gam

b
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209
86. Cong thirc tinh khéi luong sdt da ding ban ddu, biét oxi
hoa luong sdt nay bang oxi duge hén hop rdn X. Hoa tan hét
rdn X trong HNO; déc, nong du duge NO.
' 56
Mg, = (mhon hgp + 8nN0 )

80

Vi du 74. D6t chdy m gam st trong oxi dugc 10 gam hdn hop rén X.
Hbda tan hét X trong HNO;s ddc néng du duge 10,08 lit NO, (dkte).
Tim m.

Giai
10,08
My, = —(10 8—55—4-) = 9,62 gam
Vi du 75. D4n mot ludng CO qua m gam Fe;O; nung néng mot thoi
gian dugc 15,2 gam hén hop rin X. Hoa tan hét X trong HNO; dic
néng du duge 2,24 lit NO, (dktc). Tim m. '
Gidi : " " EBOOK16+

(152 8%22&)— 11,2 gam tdc 0,2 mol Fe

H

Ta co:mg,, y = my, oty =

Do d6 ng, 4 = 0,1 mol nén m = 160. 0,1 = 16 gam

37. Céng thic tinh thé tich NO (hoic NO,) thu duge khi cho
hén hgp san phim sau phan @ng nhiét nhém (hoan toan hoic
khong hoan toan) tac dung véi HNO;

Di phdn dng nhiét nhém giita Al va Fe,O, c6 x3y ra hoan toan hay
khéng thi hén hgp rdn sau d6 néu dem tdc dung véi HNO; du sé giai
phéng khi NO hosc NO, (néu HNOs 1a diic néng) theo cdc cong thie:

1
Ny, = e [Bn, +(8x - 2y)ng, o |
NNo, = 3n, +3x - 2y)nFe,0y

Vi du 76. Tié€n hanh nhiét nhom rin X gém 8,1 gam Al va 7,2 gam
FeO (khong c6 khong khi) mét thoi gian duge rén Y. Hoa tan hét Y
trong HNO; d3c néng du thay bay ra V lit NO, (dktc). Tim V.

Gidi

V=224[3n,

+(3 - 2) ] 22,4 lit
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Vi du 77. Chia rdn X gdém Al va Fe,0; lam 2 phan bing nhau:

+ Cho phén 1 vao dung dich NaOH du. Sau phdn tng duge 5,04 lit
H, (dktc)

+ Tién hanh nhiét nhém phan 2 mét thoi gian (khéng ¢ khéng
khi) duge rén Y. Hoa tan hét Y trong HNOj; lodng, du duge V lit NO
(dktc). Tim V

Giai
Vi H; thu duge & phan 1 14 0,225 mol nén nhém & méi phan chiém
0,15 mol

Vay: V= 22,4‘:]'; [3 n, + (3X - 2y)nFe,‘0_y ]

= 22,413.0,15 + (6 - 6)n o, 1= 3,36 It

Nh@n xét: D¢ hiéu duge vi sao cé cdc cong thic trén, ta cé thé hinh
dung bai todn cé 3 chdt la Al, Fe,0, va HNO;lan luot ung véi 3 nhén
vit A, B, C, con sé electron ma Al va Fe, O, c6 thé cho trong phdn
ung véi HNO; lan luot la s6 tién a, b ¢6 trong tui cia A va B.

Khi xdy ra phdn ung nhiét nhém la A mée tii mink ra cho B mot it

tién (vi Al la chdt cho electron, con Fe,0, la chdt nhén electron). Ké

dén, hén hop sau nhiét nhém tdc dung vdi HN03 thicd A, B déu mée
hét tui minh ra dé cho C (vi bj HNO; day hét len sé oxi héa cuc dai) .
Nhu vy C lubn nhén duge téng sé tién la (@ + b), di & phdn ung
nhiét nhém trude dé A cé cho bot di B mét it tién ciia minh. N6i khde
di, s6 tién C nhén duge ludn la (a + b), bt chdp A truée dé cé cho tién
B hay khong. Diéu nay cé nghia téng s6 electron ma Al va Fe O, trong
hén hop ban ddu da cho HNO; ciing béng véi téng sé electron ma hén
hop sau nhigt nhém da cho HNO;

Voi dang nay, khéng nhdt thiét FeO, phdi la Fe,0; Néu Fe.0, la
FeO hodgc FesOy thi b= 0, ld Fes05 thi b = 0.

Céng thic nay cing dung cho cd truong hop hén hop dem nhiét
nhém cé mgt cdc oxit kim logi khdc nhi CuQ; ZnO.. Vi s6 oxi héa ciia
Cu va Zn da dat cyc dai trong cdc oxit trén nén. viéc cé mdt cdc oxit

nay trong hén hop ddu khéng lam cdc cong thic tinh sé6 mol khi da
néu ¢ trén thay déi.
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Vi du 78. X 12 hon hgp gom Al; FeO va CuO (ti 16 mol 1 : 1 :1). Tién

hanh nhiét nhém 17,9 gam hén hgp X mot thoi gian (khong cé

khéng khi) duge hén hgp rdn Y. Hoa tan hét Y trong HNO; die,

néng du dugc bao nhiéu lit NO, (dktc)?

Gidi ,
Goi a 13 s& mol mdi chét trong X, ta c6 27a + 72a + 80a =179 < a = 0,1
Vay V = 22,4 [3n, + (3x — 2y)ng,, ]

= 22,4[3.0,1 + (3 - 2) 0,1] = 8,96 lit
Vi du 79. Tién hanh nhiét nhém véi hén hop rén X gém Al va Fe; 0,
dugc 96,6 gam hén hgp rdn Y. Cho Y tdc dung hét véi HNO; lodng
du dugc 24,64 lit NO (dktc). Tinh % khéi lugng Al trong X.

Gidi
Theo dinh luat bdo toan khéi lugng ta c6 27x + 232y = 96,6 (1) |
1 24 64 " " EBOOK16+
Theo cong thitc 44 néu ta ¢6 §[3x + (9 -8yl = 72’-4— =11 (2) o
Heé (1), (2) chox = 1;y = 0,3. Vay %Al ﬁ%é@' — 27, 95(%)

38. Tinh pH ciia dung dich axit yéu HA

Dé tinh pH cta dung dich axit y&u, nhat thiét phai bigt K,y hodc
do dién li o cda axit trong dung dich

pH = ——;:(mg K, +1logC,) hodc pH = —log(aC,)

Vi du 80. Tinh pH cta dung dich CH;COOH 0,1M ¢ 25°C.
Biét Ky coon = 1,8.107° & 25°C
| Gidi
pH = ——;—(log 1,8.10° +log0,1) = 2,87

Luu y: Céng thic nay ding khi C, khéng qud nhé (C, > 0,01M)

D kign 25°C chi la diz kién tham khdo, vi K, phu thudc vao nhiét
dé. Trong mét s6 bai todn, nguoi ta khéng dé cdp dén nhiét dé vi cing
khéng sit dung khi tinh todn.
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Vi du 81. Tinh pH cda dung dich HCOOH 0,2M. Cho Kycooy = 2.107°.
Giai
pH = '~—é—(log2.10‘5 +1og 0,2) = 2,7

Vi du 82. Tinh pH cta dung dich HCOOH 0,46% (D = 1g/ml). Cho d%
dién li chta HCOOH trong dung dich 13 o =2%
Gidi
_10D.C% _10.1.0,46

Ta c6: Cy = = = 0,1M
_ M 46

: 2
Vay pH = —log(0,1.—) = 2,7
ay p og( 100)

39. Tinh pH cta dung dich bazd yéu BOH
D€ tinh pH cla dung dich bazo y&u, nhat thiét phai biét K., hoiic
dd dién li o cha bazo trong dung dich

) " ” EBOOK16+
pH:14+—2—(logKb+long) »
Vi du 88. Tinh pH ctia dung dich NH; 0,1M. Cho K, =1,75.10"

Gidi |

pH = 14 +}2~(log1,75.10‘5 +10g0,1) = 11,13

40. Tinh pH ctia dung dich hdén hgp gém axit yéu HA va mudi NaA

pH = —(log K, + log ga )
Vi du 84. Tinh pH cla dung dich hén hgp gébm CH3;COOH 0,1M va
CH3COONa 0,1M & 25°C. Biét & 25°C, K, ctia CH;COOH 1a 1,75.107°.

B6 qua sy phén li cda nuéc
(TSPH 2009/Khéi B)

Gidi

-5 0,1
pH = —1log(1,75.10™° + log 6—-—1-) =4,74

b

Vi du 85. Tinh pH clia dung dich hén hogp gbm HCOOH 0,1M va
HCOONa 0,2M & 25°C. Biét & 25°C, K, cia HCOOH 1a 2.107°. B3 qua sy
phan 1i cia nude
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Giai

0,1
H=—(log2.10™ +log =) =5
(log +og02)

Luu $: Dung dich hén hop gom axit yéu HA va mubdi NaA nhu trén goi
la dung dich dém. Nguoi ta dung dung dich dém véi mue dich giit cho pH
ciia moi truomg thay doi khong dang k€ trong subt thoi gian phdn ing

Dé cu thé, ta xét dung dich dém & vi du 84. Dung dich dém nay cé
pH = 4,74. Néu ta them vao 1 lit dung dich dém nay 0,05 mol NaOH thi
sé duoc dung dich méi chita déng théi CH;COOH 0,05M va CH,COONa

0,15M véi pH =—(log1,75.10~° + logg ‘;5) — 523 Nhu vay mue chenh

H

lech pH la (5,23 — 4,74) = 0,49 la khong dang ké néu so sanh véi véi viee
them 0,05 mol NaOH vao 1 lit nuée dé duoc dung dich NaOH 0, 05M vl
mike chénh lech pH trong truimg hop nay la (12,7 - 7) = 5,7

Tuong tu néu them 0,05 mol HC! vao 1 lit dung dich dém trén sé duoc

dung dich méi chia déng thei CH;COOH 0,15M va CH;COONa 0,05M véi

=—(log1,75.107° +log8 (1)5)— 4,27. Do dé muc chénh léch pH la

?

(4,74 — 4,27) = 0,47 ciing khéng dang k€ véi viec thém 0,05 mol HCI vao
1 lit nuéc vi muc chénh lech pH trong truomg hop nay la (7 - 1,3) = 5,7
Dung dich hén hop gém bazo yéu va mubi cia né cing la dung
dich dém. Vi du dung dich dém (NH; ; NH,CI) véi néng dé6 méi chdt
0,1M c6 pH = 5,13 6 25°C.
41. Céng thic tinh hiéu sudt phdn ung téng hop NH;
Néu tién hanh téng hgp NH; tir hdn hop X gém N, va H, (c6 3 18
mol tuong tng 1 : 3) dugc hén hgp Y thi hiéu suit tdng hop NH; la:

H% = 2 - 2%

Y

Vi du 86. Tién hanh téng hgp NH; tir hdn hop X gém N, va H, ¢6 ti
khdi hei so v6i Hy 1a 4,25 thu duge hén hop Y ¢6 ti khéi hoi so véi
H, 1a 6,8. Tinh hiéu suat t6ng hgp NHs.

Gidi
Béng phuong phap duong chéo tinh duge ny :n, =1:38.

Vay H% = 2 - 2-2° _ 759,
13,6

b
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Vi du 87. Tién hanh t8ng hop NH; tir hén hop X gém N, va H, (c6 ti
1¢ mol tuong dng 1 : 3) thu duge hén hop Y. Bi&t dyy = 0,8. Tinh
hiéu suit téng hop NH;

Giai
Tacé H%o =2 - 2.0,8 = 40%
42. Cong thic tinh hig¢u suit phan ving hidro héa anken

Néu tién hanh phén dng hidro héa anken C,Hj, tit hén hgp X gém
anken C,Hy, va H; (c6 ti 1& mol 1 : 1) dugc hén hgp Y thi hiéu suat
hidro héa la:

™M
H% = 2 — 2%
v M

Y
Vi du 88. Hon hop khi X gom H, va C,H, c6 ti khéi so véi He 1a 3,75.
- Dan X qua Ni nung néng, thu duge hdn hop khi Y ¢6 ti khéi so véi
He 1a 5. Hiéu sudt cia phén dng hidro hod la:
A. 25% B. 20% C. 50% D. 40%

(TSCD 2009)

" " EBOOK16+

Giai
Béng phuong phdp dudng chéo tinh duge Ney Ny =1:1

Vay H% = 2 - 2%%: 50%
Vi du 89. Hidro héa hén hgp X gém propen va H; (t1 1¢ mol 1 : 1) thu
dugc hén hop Y. Biét dyy = 0,625. Tinh hidu suit hidro héa
Giai
Ta c6 H% = 2 —-2.0,625 = 75%

43. Cong thite tinh hi¢u suidt phan vWng hidro héa andehit don
chie no

Né&u ti€n hanh phan tng hidro héa andehit don chic no C.Hg, O tu
hon hop hoi X gom andehit C,Hz, O va Hy (c6 ti 18 mol 1 : 1) duge hén
hgp hoi Y thi hiéu suat hidro héa la:

My

Y

H% = 2 — 2

214
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Vi du 90. Hon hgp khi X gdm H; va andehit HCHO c¢6 ti khai hoi so véi
He 12 4. Dan X qua Ni nung néng, thu duge hén hop khi Y c¢6 ti khai
so v6i He 1a 5. Hiéu sudt cia phan tng hidro ho4 1a bao nhiéu?

Giai
Béng phuong phap dusng chéo tinh duge Dycno Ny, =1:1

Vay H% = 2 - 228 - 409
20
Vi du 91. Dan hon hgp hei X gém andehit CH;CHO va H, (8 16 mol 1 : 1)
qua bot Ni nung néng thu duge hén hgp hoi Y. Biét dygy = 0,55. Tinh
hiéu suét hidro héa.
‘ Gidi
Ta c¢6 H% = 2 —2.0,55 = 90%
44, ‘Cﬁng thic tinh % ankan A tham gia phan @ng tach
Luu ¥ ring phén ing dé hidro héa ankan va phdn dng cracking ‘
ankan déu dugc coi 14 phan Ung tdch cda ankan " ," EBOOK16+
Néu tién hanh phdn dng tdch ankan A, céng thic C.H,, , , duge
hén hop X gébm H; va cdc hidrocacbon thi % ankan A da phan (ng la

M
A% = —A _ 1
CTM

X

Vidu 92. Tign hanh phan dng tdch moét lugng butan duge hén hgp X
gom H; va cdc hidrocacbon. Biét ti khéi hai ctia X so véi H, 12 23,2.
Phan trim butan da tham gia phén tng tach 1a bao nhiéu?

Giai
58

% butan da phan ing =A% = —— 1 = 25%
2.23,2

Luu y: Cong thic trén van ding néu hén hop X khéong ¢6 mat H,
ma chi gom cdc hidrocacbon (titc khéng xdy ra phan tng tdch H,)
45. Cong thitc xac dinh cong thite phdn tit ankan A dua vao
phan ing tach cia A

Néu tién hanh phédn dng tach V lit hoi ankan A, céng thic C, Hy, , -
duge V' hoi hén hop X gdm H, va cdc hidrocacbon (cac thé tich do &
. cing diéu kién) thi ta cé:
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Vi du 93. Thuc hién phén dng tdch V lit hoi ankan A dugc 4V lit hoi

hén hop X gdm H, va cdc hidrocacbon (céc thé tich do & cung diéu
kién). Biét ti khoi hai cta X so véi Hp 1a 12,5. Vay ankan A c6 cong
thic phan td 1a
A. C.Hy B. CsH;; C. CsHyy D. C;Hys

Giai
ViM, = 4—\,\112,5.2 — 100 nén A 1a C;Hy

Luu $: Cong thic trén luon ding di phédn dng tdch cé xdy ra hoan

toan hay khong, hodic hén hop X khong cé m#t H, ma chi gdm cac
hidrocacbon (tic khong xdy ra phdn dng tach Hs)

Vi

du 94. Thuc hién phdn ting tdch hoan toan 2 lit hoi ankan A dugc
10 1it hoi hdn hgp X (cac thé tich do & cung diéu kién). Bié&t ti khoi
hoi cta X so vdi Hy 1a 14,2. Vay ankan A c6 cong thdc phén ti 1a
A. CIOH22 B. C5H12 C. CgH20 D. C7H16

Gidi

Vi MA = %14,22 =142 nén A la C]_()ng

46. Cong thitc xac dinh kim logi M cé hidroxit luong tinh dua
vao phdn ing cia dung dich M"* véi dung dich kiém

Du M 13 kim loai nao trong céc kim loai ¢6 hidroxit ludng tinh (Zn,

Al Cr, Sn, Pb, Be) thi s mol OH™ dung d€ M"*két tia toan b sau

dé

Vi

36

tan vita hét ciing dugc cho bdi cong thic

n, = 4nMn+ =4n,

du 95. Oxi héa hét 3,51 gam kim loai M bing Cl,. San phdm sau
phén ng dem hoa tan hé&t vao nudc dugc dung dich X. Cho tur tu
dung dich NaOH vao dung dich X thay c6 két tGa, sau d6 két tia
tan vita hét thi ngimg, thdy da diung hét 270 ml dung dich NaOH
1M. Xac dinh kim loai M.

A Giai

Ta phai ¢ %:()’Alﬂ@M:&.VéyMlécrom
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Vi du 96. Hoa tan hét 2,6 gam kim loai M trong lugng vita dG dung
dich HCIl. Cho tu tir dung dich NaOH vao dung dich sau phdn dng
thdy c6 két tda, sau dé két tia tan vira hét thi ngimg, thay da dung
hé&t 160 ml dung dich NaOH 1M. X4c dinh kim loai M.

Giai
26 _016 ., M= 65.Vay M Ia kém
M 4

46. Cong thic xac dinh kim loai M ¢6 hidroxit luéng tinh dva

vao phan wng cia dung dich MO,"™ (hay [M(OH),]" *) véi dung

dich axit
Du M 14 kim loai nao trong céc kim loai ¢6 hidroxit ludng tinh (Zn,

Al, Cr, Sn, Pb, Be) thi s6 mol H* dung dé két tia M(OH), xuat hién

tdi da sau d6 tan vira hét ciing dugc cho bdi cong thitc

Ta phai cé

Ny = 4nM02“" = 4n[M(0H)4]““

Vi du 97. Hoa tan hét 1,3 gam kim loai M trong lugng vita di dung
dich NaOH. Cho tu tir dung dich HCI vao dung dich sau phan dng
thdy cé két taa, sau dé két tia tan vira hét thi ngimg, thdy da dung
hét 80 ml dung dich HCI 1M. X4c dinh kim loai M.

| Giai

Ta phai ¢6 lli/lﬁ = 0’58 < M =65.Vay M la kém

Vi du 98. Hoa tan hét 5,4 gam kim loai M trong lugng vita dd dung
dich Ba(OH),. Cho ti ti dung dich HCI vao dung dich sau phén Ung
thdy c6 két tia, sau dé6 két tia tan vira hét thi ngimg, thdy d4 dung
hét 800 ml dung dich HC1 1M. X4c dinh kim loai M

Gigi

Ta phai c6 51;44 - 0;18 & M = 27.Vay M 1 nhom
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CHUONG II: MOT SO BAI TAP THAM KHAO
O CHUONG 1l

BAl TAP AP DUNG THAM KHAO

O 1. Hoa tan hoan toan 20,88 gam mot oxit s4t biing H,S0, dic, néng
dude dung dich-X va 3,248 lit SO, (dktc) 12 sdn phdm khi duy nhét.
Cb6 can X dugc bao nhiéu gam mudi khan?

A.522 gam B. 54 gam C. 58 gam D. 48,4 gam

(TSDH 2009) -

O 2. Hap thu hoan toan 2,688 lit CO, (dkte) vao 2,5 lit dung dich
Ba(OH), néng d9 a mol/l dugc 15,76 gam két tda. Gia tri a 1a

A. 0,032 B. 0,048 C. 0,06 D. 0,04
(TSDH 2007)
Q 3. S hop chat don chie, ddng phan ciu tao clia nhau c¢é cing cong
thie phan t& C4HgO,, déu tdc dung dude véi dung dich NaOH la
| (TSCD 2007)
A.3 B. 4 C.5 D.6
QO 4. C6 2 thi nghiém:
+ Cho 200ml dung dich NaOH a mol/l vao 500ml dung dich AICl; b mol/t
dugc 15,6 gam két taa

+ Cho 400ml dung dich NaOH a mol/ vao 500ml dung dich AICl; b mol/l
duge 23,4gam két tha

- Gid tri a, b 1an lugt 1a »
A.3vao0,5 B.3va 0,75 C.3vaz25s D.2va3
Q 5. C6 2 thi nghiém:

Cho 300 ml dung dich HC] a mol/l vao 250 ml dung dich NaAlO,
(hay Na[Al(OH),]) b mol/1 thu dugc 23,4 gam két tia

+ Cho 400 ml dung dich HCI a mol/l vao 250 ml dung dich NaAlQ,
(hay Na[Al(OH),;]) b mol/l ciing thu dugc 23,4 gam két tha

Gi4 tri a, b 1an luot 1a
A.1valb B.1vals3 C.1lvaz2 D.2val
U 6. C6 2 thi nghiém:

+ Hap thu h&t a mol CO;, vao dung dich chita b mol Ca(OH), dugc
20 gam két tha

38
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+ Hap thy hét 1,5a mol CO; vao dung dich chia b mol Ca(OH), ciing
duge 20 gam két taa

Gié tri a, b 1an lugt 1a
A.02va?2 B.0,2va1,2 C. 0,1 va 0,25 D. 0,2 va 0,25
Q 7. Chia 59,4 gam rin X gém Al va FeO lam 2 phan bing nhau

+ Cho phén 1 vao dung dich NaOH du, sau phan dng thdy con 21,6
gam rdn Y khong tan

+ Tién hanh nhiét nhém phdn 2 mét thai gian (khoéng c¢6 khong
khi) dugc rén Z. Hoa tan hét Z bing HNO, lodng, du dugc V lit NO
(dktc) 12 sédn phdm kh duy nhat

Gid tri V 1a
A.784  B.896 C. 10,08 D. 8,4

O 8. Hoa tan hét 6 gam rdn X gbm FeO; Fe,0y; Fe;0, bing HNO,
lodng, du dugc 1,12 lit NO (dktc) 14 sdn phdm khit duy nhat. Khi
hoan toan ciing lugng rén X nay duce bao nhiéu gam st kim loai?

A. .42 B. 4,48 C. 5,32 D. 5,04

O 9. Nung m gam bgt sdt trong oxi dugc 3 gam hén hop rén X. Hoa
tan hét X trong HNO; du duge 0,56 1it NO (dktc) 1a san phdm khi
duy nhat. Gi4 tri m 1a

A.252  B.222 C. 2,32 D. 2,62

(TSDH 2007)

0 10. S6 dipeptit t6i da c6 thé tao ra tif mot hén hop gém alanin va
glyxin la

A.3 B. 1 C.2 D. 4
(TSDH 2009)

Q 11. Dan V lit H, (dkte) qua dng dung m ga.m Fe;O3 nung néng. Sau khi
phin (ng xong duge 12 gam hén hgp rin X. Hoa tan hét X trong
HNO; loéing, du duge 2,24 Ht NO (dktc). Gi4 tri V va m 14n lugt 1a

A. 2,24 v3 12,8 B. 3,36 va 14
C. 3,36 va 14,4 D. 5,6 va 14,4

U 12. Hoa tan hét 14 gam sdt bang HNO; duge dung dich chia m gam
mudi va 8,96 lit (dktc) hén hop NO; NO, ¢6 ti khdi so véi H, 1a 21.
Gid thiét chi xdy ra 2 qud trinh khit N*°. Vay gia tri m la

A. 512 B. 60,5 C. 45 D. 58
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Q 13. D6t chdy hoan toan 22,2 gam chét hitu co A duge 52,8 gam CO,
va 27 gam H,0. A c6 tat cd bao nhiéu déng phan cdu tao?
A.5 B. 6 ‘ C.7 D. 8
O 14. Chia hdn hop X gdm Al; Fe,03; CuO va ZnO lam 2 phén bang nhau
+ Cho phén 1 vao dung dich NaOH du. Sau phén dng thu duge 6,72 lit
H; (dktc)
+ Ti€n hanh nhiét nhém phan 2 mot thoi gian (khéng c6 khong
khi) dugec hdn hgp rdn Y. Hoa tan hét Y trong HNO; dic, néng, du
duge V lit NO, (dktc) 14 sdn phdm khit duy nhat.

Gia tri V 1a
A. 6,72 B. 13,44 C. 16,8 D. 10,08

O 15. Cho 2,8 gam sit tdc dung véi oxi duge 3,76 gam hén hgp rin X.
Héa tan hét X baing HNO; loang, du duge V lit NO (dktc) 1a san
phdm kh{ duy nhat. Gi4 tri V 1a
A. 0,224 'B. 0,28 ‘ C. 0,448 D. 0,336

0 16. Hoa tan h&t m gam bot st trong 100 ml dung dich HNO; 2M.
Sau khi phan dng xdy ra hoan toan thu dugc khi NO la sidn phdm
khit duy nhat va dung dich chda 13,22 gam chit tan. Gi4 tri m 1a
A. 2,8 B. 4,2 C. 3,5 D. 3,92

0 17. Hoa tan hét mét luong hdén hop Al; Mg va Zn cin vira dG dung
dich chita x mol HNO;. Sau phéan dng thu duge dung dich X val3,44
lit (dktc) hén hop NO; NO, c¢é ti khoi so véi Hy 1a 19. Thém dung
dich NaOH du vao dung dich X thdy bay ra 6,72 1it (dktc) mot khi
mui khai. Gid tri x 1a
A. 48 B. 3,8 C.4.2 D. 5,1

Q 18. Tron 0,54 gam bt Al véi Fe;O3 va CuO, réi tién hanh phan dng

. nhiét nhém & diéu kién khong cé khong khi, thu dugc hdn hgp chit
rin A. Hda tan A trong dung dich HNO; du thu duge 0,896 lit (dktc)
hén hgp khi B gdm NO, va NO. Ti khdi cta hon hop B so véi Hp 1a
A. 19 B.23 C. 17 D. 21

0 19. Hidrocacbon mach hé A chéy hoan toan cho ng,, —nye = 2n,.

Vay 1 mol A téc dung duge vdi t6i da bao nhiéu mol Br; trong dung
dich brom? '

Al B. 2 C.3 D. 4

AN
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O 20. Hoa tan hét 52 gam ridn X gom Fe, FeO, Fe,03 va FegO, trong
HNO; dic néng du duge 11,2 lit NO, (dktc). Ciing lugng X nay néu
hoa tan hét trong HySO, dic, néng du duge dung dich chia bao
nhiéu gam Fey(S04)s?

]

A. 140 gam B. 70 gam C. 120 gam D. 112 gam

Q) 21. P6t chdy hoan toan a mol este don ch(rc, mach hd A duge b mol
CO; va ¢ mol HyO, trong d6 b — ¢ = 3a. Mt khdc thuy phan A (méi
trudng axit) duge axit cacboxylic X va andehit don chic chua no
(mdt ndi d6i C = C) Y. Vay phat biéu dang la:
A. Axit cacboxylic X ¢6 kha ning lam m&t mau nuéc brom
B. Axit cachoxylic X ¢6 3 lién két = trong phén ti
C. Andehit Y cé nhiét d6 sbi thap nhat ddy dong ding
D. Este A c6 it nh4t 5C trong phén ti

Q 22. Cho 11,2 gam Fe tdc dung vé6i oxi thu dugc 15,04 gam hén hop

rin X. Hoa tan X bing lugng du HNOQj; dic, néng thu duge V lit khi
NO, (dktc) 14 san phdm khi duy nhét. Gid tri V Ia
A. 1,792 B. 2,688 ‘ C. 3,92 D. 4,48

Q 23. Tién hanh phdn ¢ng nhiét nhém 2,67 g hdn hop X gém Al va
Fe;0; (trong diéu kién khong c6 khong khi) mot thoi gian thu dugc
hdn hgp Y. Cho Y tdc dung véi dung dich HNO; lodng, du va thu
duge 224 ml NO (sdn phdm khit duy nhat) é diéu kién tidéu chuén.
% khéi luong Fe,0; trong X 1a:

A.59,93%  B.89,89% C. 29,96% D. 69,66%

0 24. Hén hgp X gém anken A va H,, cé ti khéi hoi so véi H, 1a 6,4.
Din X qua bét Ni nung néng cho dén khi phdn déng x3y ra hoan
toan duge hén hgp Y ¢6 tf khéi hoi so véi Hy 1a 8. A c¢6 cong thic
phén t la
A. CH, B. CsH, C. C.H; D. C;H,

O 25. bot 8,4 gam sit trong oxi dugec m gam hdn hgp rédn X. Hoa tan
hét X bang HNO; du duge 1,792 lit (dktc) hdén hgp NO; NO, c6 ti

khoi so v6i H 1a 21. Cho biét phdn tng chi x3y ra 2 qu4 trinh khd
N**. Gi4 tri m 1a

A. 123 B. 11,1 C. 9,8 D. 11,24
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26. Dt chay hoan toan 0,1 mol ancol no mach hd A cin vira dd 0,55 mol
O.. Hap thu hé&t san phdm chéy vao binh nuéc vdi trong du thi khoi
lugng binh tang bao nhiéu gam?

A. 26,6 gam B. 32,8 gam C. 43,2 gam D. 35 gam

Q 27. Cho 2,67 gam o — amino axit A vao dung dich chda 0,1 mol HCL.
Dung dich sau phdn tng tdc dung via da véi 0,13 mol NaOH. Vay
A c6 tén la:

A. glyxin B. alanin C. valin D. axit glutamic

O 28. Cho 21,9 gam o - amino axit A vao dung dich chda 0,12 mol
NaOH. Dung dich sau phédn tGng tdc dung vita dd véi 0,42 mol HCL
Vay A c6 cong thidc phan t la:

A. C;H;NO, B. C;HgNO, C.CsH;NO;  D. CgHy,N,0,

O 29. Hoa tan hét 3,1 gam ridn gébm CuQO; ZnO; Al,O; va FesO; can
vita dd 30 ml dung dich HC1 2M. Cé can dung dich sau phén dng
dugc bao nhiéu gam hén hop muéi khan?

A. 5,23 B. 7,36 C.6,71 D. 4,75
Q 30. Chia 34 gam rin X gom Al va Fe;0, lam 2 phin bing nhau

+ Cho phén 1 vao dung dich KOH du. Sau phdn dng thdy con
11,6 gam ridn

+ Tién hanh nhiét nhém phin 2 mét thoi gian (khéng c6 khéng
khi) duge hon hgp rdn Y. Hoa tan hét Y trong HNO; dic, néng, du
dugc bao nhiéu lit NO; (dktc) 1a sdn phdm khit duy nhat?

A. 11,20 B. 14,56 C. 13,44 D. 14,00

Q 31. Thiy phan hoan toan tripeptit X thu dugc hén hgp chi gbm 2
amino axit 1a valin va alanin. X ¢6 thé cé bao nhiéu cong thife cau tao?

A4 B.6 C.3 D. 8

Q 32. b6t chdy hoan toan hidrocacbon A duge ng, :ny, = 7:8. Vay
dot chdy hoan toan 3 gam A rdi hap thu hét san phdm chdy vao
nudc vdi trong du duge bao nhiéu gam két taa?
A. 20 gam B. 5 gam C. 21 gam D. 12 gam

O 33. Tién hanh téng hop NH3 tdt hon hgp X gébm N, va H, (c6 ti 18
mol tuong tng 1 : 3) thu duge hon hgp Y. Biét dxy = 0,78. Tinh hiéu
sudt téng hop NH;.

A. 54% B. 44% C. 75% D. 66,67%
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U 34. Hidro héa hén hgp X gém but —1 — en va H, (8 18 mol 1 : 1) thu
dugc hén hop Y. Biét dyy=0,7875. Tinh hiéu suét hidro héa.
A. 52,4% B. 42,5% C. 87,5% D. 83,33%

0 85. Dan hén hop hoi X gém propanal va Hy (ti 16 mol 1 : 1) qua bét
Ni nung néng thu dugc hén hgp hai Y. Biét dyy = 0,65. Tinh hiéu
sudt hidro héa propanal
A. 70% B. 75% C. 40% D. 71,11%

Q 36. Tién hanh phén tng tich mét lugng pentan duge hén hgp X
gdm H, va céc hidrocacbon. Biét ti khéi hoi cia X so véi H, 1a 25.
Phén trdm pentan di tham gia phan dng tdch 13 bao nhiéu?

A. 70% B. 87,5% C. 44% D. 75%

Q 37. Thuc hién phan dng téch hoan toan 2 lit hoi ankan A duge 10 lit
hoi hén hgp X (cac thé tich do & cing didu kién). Bi&t ti khdi hoi cta X
so v4i Hy 1a 12,8. Vay ankan A c6 cong thitc phan t 1a
A. CH, B. C;Hy, C.CoHyy =~ D.C;Hy

O 88. Tién hanh nhiét nhém rén X gém 5,4 gam Al va 21,6 gam FeO
(khong c6 khéng khi) mét thai gian duge rén Y. Hoa tan hét Y trong
HN03 dic néng du thay bay ra V 1it NO, (dktc). Chi ra V.

A. 16,8 B. 6,72 C.11.2 D. 5,04

0 39. Bét chay hoan toan 1 mol ancol no, mach hd A cin vira dd 6 mol
0,. Khéi lugng phan tu cda A la bao nhiédu?

A. 112 B. 136 C. 106 D. 120

Q 40. Dan mgt ludng hén hop CO va H, qua 17,4 gam Fe;O, nung néng
dugc 15,24 gam hon hop rén X. Hoa tan hét X trong HNO; lodng du
dugc V lit NO (dktc) 14 sdn phdm khi duy nhét. Gia tri V la:

A .28 B. 2,24 C. 2,576 D. 7,728

Q 41. Hoa tan hét m gam rin X gém FeO, Fe,0; va Fe3O, biing HNO;
dic néng du thdy bay ra 2,8 lit NO, (dktc). Khi hoan toan ciing
lugng X nady duge 21 gam sit kim loai. Gidtrimla
A. 29 B. 31 C. 26,8 D. 25,76

0 42. Dan mot ludng Hy qua 14,4 gam Fe,0;, nung néng. Sau khi phan
ing xong dugc 12 gam rdn X gém Fe, FeO, Fe;05 va Fes0,. Hoa tan
hét X bing HNO; lodng du duge V lit NO (dktc) 12 sdn phdm khi
duy nhit. Gia tri V 1a
A. 2,8 lit. B 2,24 lit. C. 1,68 lit. D. 1,792 1it.
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O 43. Hoa tan hét 18 gam rin X gém Fe; FeO; Fe;03; va Fe;O4 bing
HNO; loding, du duge 3,36 lit NO (dktc) 12 sdn phdm khd duy nhat.
Din mét ludng CO du qua éng chia ciing lugng X trén dun néng thi
sau phan Ung xuat hién bao nhiéu gam sit kim loai?

A. 16,80 gam B. 15,12 gam  C. 14,00 gam  D. 11,20 gam

0 44. Cho m gam axit glutamic téc dung véi 300ml dung dich HCI 0,1M.
Dung dich sau phan Ung tdc dung vita da véi 650ml dung dich NaOH
0,2M. Gia tri m la:

A. 14,7 B. 7,35 ' C. 5,88 D. 2,94

Q 45. D6t chdy hoan toan 0,2 mol mot ancol X no, mach hé, can vita
da 17,92 lit khi O, (6 dkte). Mt khac, néu cho 0,1 mol X tde dung
vita dd v6i m gam Cu(OH); thi tao thanh dung dich ¢6 mau xanh
lam. Gid tri cGa m va tén goi cGa X tuong ung la

A. 4,9 va propan-1,2—-diol B. 9,8 va propan—1,2—diol
C. 4,9 va glixerol. D. 4,9 va propan-1,3—diol
(TSDH 2009/Khéi A)

O 46. Hoa tan hét 10 gam rén X gbm Mg, Zn va Cu biing HNO; via
du duge dung dich chida m gam mudi va 4,48 lit (dktc) hén hgp NO,
NO, c6 t§ khai so v6i Hp 1a 19. Bigt N*® chi bi khi thanh N*? va
N**. Gi4 tri m 1a
A. 34,8 B. 21,6 C.42,2 D. 37,8 _

QO 47. Cho 2,16 gam Mg tac dung véi dung dich HNO; (du). Sau khi
cdc phan Ung xay ra hoan toan thu dugc 0,896 lit khi NO (& dktc)
va dung dich X. Khéi lugng mudi khan thu duge khi lam bay hoi
dung dich X 1a
A. 6,52gam. B. 8,88gam. C. 13,92gam. D. 13,32¢g

' (TSPH 2008/Khéi B)

0 48. Din hén hgp X gdém ankin A va H; ¢é ti khai hoi so véi H; 1a
3,6 qua ong dung bot Ni nung néng. Sau khi phan dng xdy ra hoan
toan dudc hén hop Y cé ti khéi hoi so véi Hy 1a 4,5. Ankin A c¢6
cong thic phan tu la
A. CH, B. C;H, C. C Hg D. CsHg

Q 49. Dan V lit (dktc) hén hop X gom C.H; va H, qua bot Ni nung
néng mdt thdi gian duge hdn hop khi Y. Dan Y qua lugng du dung
dich AgNO3/NHj;, sau phén tng duge 30 gam két tia va thoat ra
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hén hop khi Z. Hén hgp Z 1am mét mau via dé dung dich chia 40 gam
brom va con lai khi T. Dt chdy hét T duge CO; va 11,25 gam H;0.
Vay gia tri V la
A. 28,0 B. 33,6 C. 42,0 D. 224

Q 50. X 1a hon hgp gbm C.H, va H, c6 ti khdi hoi so véi H, 1a 7,5.
Dan X qua bét Ni nung néng duge hdn hop Y ¢6 ti khdi hai so véi
H, 14 10. Vay % thé tich C,Hg trong Y 1a «

A. 33,33% B. 40% C.25% D. 60%

Q 51. X 14 hén hop gdbm N, va H; c6 ti khéi hoi so véi Hy 1a 4,25. Tién
hanh phén dng tdng hgp NH; véi X duge hén hop Y ¢6 ti khoi hoi
so v6i Hp 1a 5,3125. VAy % thé tich NH, trong Y la
A.3333% °  B.40% C. 25% D. 66,66%

0 52. X 14 hon hop gom N, va H; c6 ti khéi hoi so véi H, 1a 4,25. Tién
hanh phén ing t6ng hgp NH; v6i X duge hén hop Y c6 ti khéi hoi

so véi H, 1a }31 Vay % thé tich NH; trong Y 12 ' "‘ EBOOKIG+

A. 33,33% B. 40% C. 75% D. 66,66%

0 53. Hoa tan hét 2,6 gam kim loai M trong lugng vita di dung dich
HCI. Cho ti tit dung dich NaOH vao dung dich sau phén dng thay
c6 két tia, sau d6 két tda tan vira hét thi ngimg, thay da dung hét
160 ml dung dich NaOH 1M. Vay kim loai M 1a
A.7Zn B. Al C.Cr D. Fe

0 54. Hoa tan hét 5,2 gam kim loai M trong lugng vita dd dung dich
NaOH. Cho tir tit dung dich HCI vao dung dich sau phén dng thay
c6 két tda, sau d6 két tia tan vita hét thi nging, thay da dung hét
160 ml dung dich HCI 2M. Vay kim loai M 1a
A.7n B. Al C.Cr D. Pb

Q 55. D6t chdy hoan toan 2,2 gam chat hitu ¢d A thu duge hén hop chi
gém 5,5 gam CO; va 2,7 gam H,0. A c6 t4t c4 bao nhiéu déng phan
ciu tao?

A.8 B. 10 C.13 D. 14
0 56. Dot chéy hoan toan mot lugng chat hitu co A can vira da 6,72 lit

O, (dktc), sau phdn dng thu duge hén hop chi gdm 8,8 gam CO, va
4,5 gam H,0. A c¢6 tat ca bao nhiéu déng phan cdu tao?

A.8 B. 7 C. 10 D. 6
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0 57. Hoa tan hét 3,6 gam hdn hop gom Cu, Fe trong HNO; du thu duge
2,464 1it (dktc) hdn hgp NO, NO, c6 ti khoi so véi Hy 1a gl%'lvé dung

dich chita m gam mudi. Bigt chi xay ra 2 qud trinh khir N*°.
Gié tri m 1a
A. 129 B. 11,1 C. 10,8 - D. 13,6

O 58. Hoa tan hét 3,6 gam rén X gém Fe; FeO; Fe,03; va Fe;04 bing
HNO; lodng, du dugc 2,016 lit NO, (dktc) 12 sdn phdm khi duy
nhat. Ddn mot ludng H, du qua dng chifa ciing lugng X trén dun
néng thi sau phan ng xuit hién bao nhiéu gam sit kim loai?

A. 3,36 gam B. 3,024 gam C. 2,80 gam D. 3,08 gam

O 59. Hoa tan hét 18 gam rin X gdém Fe; FeO; Fe,05 va Fe;0,4 bing
HNOj; lodng, du duge 10,08 lit NO, (dktc) 14 sdn phdm khi duy
nhat va dung dich chita m gam muéi. Gid tri m 1a

A. 65,34 gam B. 60,50 gam = C. 48,40 gam D. 67,76 gam

Q 60. Dot chay hoan toan mot lugng este mach hé E (chi chia chie
este) dugec ng, —ny, = 2ng. Thiy phin E (méi trudng axit) duge

. axit cacboxylic X va ancol don chic Y. D6t chdy hoan toan ancol Y
thu duge ng, = nyq. Phét bidu dung 1a
A. E phii 1a este hai lan este
B. X phdi 14 axit cacboxylic no
C. E phdi ¢6 céng thic chung 1a C,Hy, - 20:
D. Este E phai c6 it nh4t 6C trong phén ti

Q 61. D6t chiay hoan toan mét luong este mach hé E (chi chia chic
este) dugc n., —ny, =ng. Thiy phin E (mdi trudng axit) duge axit

cacboxylic X va ancol Y (chda 1 néi déi C=C). Phat biéu ding 1a
A. E phadi 14 este hai 14n este

B. X phai 1a axit cacboxylic chua no

C. X ciing nhu Y chdy déu tao ng, =ny,

D. Este E phai c6 it nhit 5C trong phan ti

QO 62. bot chdy hoan toan mot lugng este mach hd E (chi chiéa chiec
este) dugec ng, —nyo = 2ng. Thiy phan E (mdi trudng axit) duge

axit cacboxylic X va ancol Y. D6t chdy hoan toan ancol Y thu dudc
‘Ngo, — Ny o =Ny . Phat bidu ding 1a
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A. E phdi la este don chue
B. X phdi 14 axit cacboxylic chua no
C. E phiéi ¢6 cdéng thic chung 1a C,H,, 0,
D.Y phéi 14 ancol hai chiec
Q 63. Dt chay hoéh toan mét lugng este mach hé E (chi chia chie
este) dugc ny, —ny, =2n;. Thiy phan E (méi truong axit) dugc
axit cacboxylic X va ancol Y. P&t chdy hoan toan axit cacboxylic X
thu duge ny, —ny , = ny. Phét biéu ding 1a
A. E khdng phai 14 este don chiic
B. X phai lam mé’t mau nudc brom
C. E phdi ¢6 cong thite chung 1a C,H,, _ 404
D. D&t chdy hoan toan ancol Y duge Ny, < Ny g

0 64. Hoa tan hét m gam rin X gém Fe, FeO, Fe,05 va Fe;0, bang
HNO; dic, néng du thay bay ra 5,6 lit NO, (dktc). Khit hoan toan
cling lugng X nay duge 42 gam sdt kim loai. Gi4 tri m 1a bao nhiéu?
Cho biét chi xdy ra mot qu4 trinh khi N*°
A. 58 B. 62 C. 52,8 D. 55,76

Q 65. Hoa tan hét m gam rén X gém Fe, FeO, Fe,0; va Fe;0, bang

- HNO; lodng, du thay bay ra 1,4 lit NO (dktc). Khit hoin toin cling
lugng X nay dugc 14,5 gam sit kim loai. Gid tri m 14 bao nhiéu?
Cho bi&t chi xdy ra mét qud trinh khit N*5 |
A. 11,2 B. 23,1 C. 16,8 & D.252

O 66. Hoa tan hét 29 gam rén X gém Fe, FeO, Fe,0; va FesO, bing
HNO; du thay bay ra V lit (dktc) hdn hgp NO va NO, ¢6 i khéi so véi
H; 1a 19. Khit hoan toan ciing lugng X nay duge 21 gam sit kim loai.
Gia tri V 1a bao nhiéu? Cho biét chi xay ra hai qu4 trinh khi N*®
A. 0,7 B.14 C. 2,8 D. 2,24

O 67. Hoa tan hét 29 gam rin X gém Fe, FeO, Fe,0; va Fe;0,4 bing
HNO; du thay bay ra 1,4 lit (dktc) hén hgp NO va NO, ¢6 ti khéi so
v6éi Hy 1a 19 va dung dich chia m gam mudi. Gid tri m 1a bao
nhleu? Cho biét chi x3y ra hai qud trinh khit N*®

‘A.9075 ' B 84,0 C.72,6 D. 121,0
47
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CHUONG III: HUONG DAN GIAI BAI TAP

O CHUGNG !iI
HUONG DAN GlAI CAC BAl TAP
1. Theo cong thitc 34, ta ¢6 M = %@(20 88 + 16 %Z?if) 58 gam
— Chon C |

Luu $: Di 20,88 gam ban ddu la khéi lugng cia cd 3 oxit, hodc cé
18n cd sdt kim loai thi ddp dn vén la 58 gam '

2. D& § ring Ny, < Ngo, Nén theo céng thilc 18 1a n =n,, —n,
thi 0,08 = 5a — 0,12
Rit ra a = 0,04 = Chon D

8. S5 chét hitu co théa dé bai c6 axit va este. Theo cong thie 3 va 4 thi

S6axit =2°"%=2'"3=2 ”
Seste=2""2=2'"%2=4 “ |

Vay téng s6 chat hitu co can tim 12 6 = Chon D
4. Theo d8 thi NaOH da diung thita & thi nghiém 2 va dung thi€u & thi
nghiém 1, do d6 4p dung céng thitc 21 ta c6 hé:
{0 2a = 3.0,2 [a =3

= Chon B
0,4a = 4.0,5b—-0,3 b=0,75

5. Theo dé thi HCl da dung thita & thi nghiém 2 va dung thiéu & thi
nghiém 1, do d6 4p dung céng thite 22 ta c6 hé:
{0 3a=0,3 [a =1

= Chon A
0,4a = 4.0,25b - 0,3 b=15

6. Theo da thi Ca(OH), da dung thita & thi nghiém 1 va dung thiéu &
thi nghiém 2, do d6 4p dung céng thite 18 ta c6 hé:
fa=0,2 [a=0,2

& = Chon D
th——O,3=O,2 1b:0,25 '
7. D& thay mdi phan cé:
%’f = 0,3 mol FeO va @%21’—6 = 0,3 mol Al

Theo cong thitc 37, ta c6 nyo = %[3.0,3 +(3-2)0,3] = 0,4 mol

Vay V = 8,96 lit = Chon B
. 228
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56 1,12
8. Theo céng thitc 35, ta cb =—(6+24—>—"—)=5,04
eo cong c a cé mg, 80( + 22’4) gam
= Chon D
. . . 0,56
9. Theo cong thic 35, ta c6 m;, = (3 + 24 m) = 2,62 gam
= Chon A

Luu §: Céu 8 va cdu 9 tuy hinh thic héi khdc nhau nhung cdch
gidi giong nhau, tiec dung chung mét céng thic, vi dinh ludt bdo toan
nguyén t6 cho Nrex = Npe kim logi cbn tim
10. Theo cong thitc 11 thi s§ dipeptit = 22 =4 = Chon D

11. Theo cong thire 35, ta cd mg, p, o, = o0 + 3224

— 10,08 gam
_160.10,08

~ 144
112 gam

Goi x 12 s8 mol H; d4 ding ban dau, dinh 1uat bao toan khéi lugng cho

" ” EBOOK16+
2x +144 =12 + 18x

(vi ng =ny,)
Rit ra x = 0,15. Do d6 V = 22,4.0,15 = 3,36 lit = Chon C

12. Bing phuong phdp dudng chéo, dé dang tim dugc nyo = 0,1 mol
va ny, =0,3 mol.

Do d6 theo cong thive 28 ta cé

m = 14 + 62 (3.0,1 + 0,3) = 51,2 gam = Chon A

13. Ta ¢6 ng, =1,2 mol < ny 5 = 1,5 mol nén theo céng thiic 8, A
cés6C:—~}L—2—~—: 4 =>nu = 12_03mol
- 1,5-12 4
22,2 (A . P
= M, = ~O—§~= 74 = A c¢6 cong thic phan ti la C.H;,0

= A 1a ancol ho#c ete.

Theo céng thitc 1 thi A c6 2%~ % = 4 ancol va theo cong thicc 5
thAcs E=DE=D _ 550

Vay A cé tat cd 7 déng phan ciu tao (chon C)

14d. Tacoé ny = %nﬂz =0,2 mol

229
49



230

Chi y ring phédn ung giita Fe,03; ZnO va CuO véi HNO, déu khéng
gidi phéng khi, do dé theo edng thire 37, ta c6 Ny, = 3n, = 0,6 mol.

'Vay V = 13,44 lit (chon B)

15. Theo cong thiic 35 ta c6 2,8 = §—6—(3,76 +24 —V—) .
: 80 22,4

Rat ra V = 0,224 1it (chon A)

16. Theo phan tng Fe + 4HNO; — Fe(NO;); + NO + 2H,0, ta thay
0,2 mol HNO; chi tae dung dugc véi 0,05 mol Fe tao 0,05 mol Fe(N 03)s
tic 242.0,05 = 12,1 g < 13,22 g, ching t3 13,22 g ch4t tan trong bai
12 2 mudi
Phén (ing trén cling tao 0,05 mol NO nén 4p dung céng thie 27 ta co:

13,22 =m + 62.3.0,05 & m = 3,92 (chon D)
Luu §. Neu 13,22 gam la khéi luong ciia Fe(NO3); va HNO; du thi
khéng dp dung duoc céng thic 27, do dé cdn phdi kiém ching xem
ddy c6 phdi khéi lugng 2 muéi khéng nhu da lam é trén

17. Béng phuong phdp dudng chéo thi n,, = Nyo, = 0,3 mol

Theo dé, phan ng ciing tao 0,3 mol NH4NO3. Do d6 cong thice 28 cho:
X = Ny, = 4.0,3 +2.0,3 +10.0,3 = 4,8 (chon A)

18. T cong thite 37, ta cin hidu & day Al da cho 3.%: 0,06 mol

electron va N** da nhan 0,06 mol electron nay theo cdc phén dng:
N* + 8¢ — N*2 va N*®* + e —» N*
3a a mol b b mol
Rat ra 3a +b = 0,06 va a + b = 0,04. Gidi ra dugc a = 0,01; b = 0,03
0,01.30+0,03.46
Vay d = ’
ay Qp/y, 2.0,04

O 19. Theo eong thic 16 thi A ¢6 3w, vay 1 mol A tdc dung duge véi
t61 da 3 mol Br; (chon C)

Q 20. Ta ¢6 2 qud trinh khi trong thi nghig¢m (chd y N*® va §*® phai
nhén cing s6 mo! electron ma hén hgp cho)
N®  +  1le — N" va 8% 4+ 2 - g*
0,5 0,5 mol 0,5 0,25 mol
Véy ng, =0,25 mol

= 21 (chon D)
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Nén theo céng thive 34 ta cé:
400

My = T (52 4+ 16.0,25) = 140 gam (chon A)

21. Theo cong thirc 16 thi A c6 4. Dét este trén 14 RCOOR’ thi R’ ¢6
2w, nhém COO ¢6 1w nén R ¢6 1x. Véy X phai 1a axit cacboxylic
chua no, 1dm mé&t mau nuée brom (chon A)

Q 22. Theo céng thic 35 ta cé:
11,2 = @(15,04 + SL) & V = 2,689 lit (chon B)
80 22,4

¥

Q 23. Theo eéng thic 37 ta c6 Nno = na = 0,01 mol.

Vay %Fe,0, = 257 ; 2’7 01-27 _ 89,89% (chon B)

U 24. Theo céng thirc 17 ta c6 n — (16— 2)12,8 =4.
14(16 — 12, 8)

Vay anken can tim la C,Hg (chon C) | " ’i EBOOK16+

Q 25. Bing phuong phép dudng chéo, ta cé:

Ny, = 0,02 mol va ny, =0,06 mol
- TU cong thite 35 va 36 thi:
8,4 = g—g(m +8.0,06 1-24.0,02) & m = 11,24 g (chon D)

0 26. Theo dé d6t chay hoan toan 1 mol ancol A cin 5,5 mol O,

2.5,6—-1+2
3

Do 4 = nén theq cong thirc 9 thi A c6:

n=4va x =2, vay A c6 cong thdc C:H1,0,
Phan dng chdy cua A: |
CHi10: + 550, _ 4C0, + 5H,0
0,1 mol - 0,4 mol 0,5 mol
= Mbinh tang = 0,4.44 + 0,5.18 = 26,6 gam (chon A)
Q 27. Gié sit A ¢6 1 nhém COOH, theo cong thic 14 thi:

b—-a ©2,67=M, 0,13-0,1
m 1

ma = M,

Rat ra M, = 89 (chon B)
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0 28. Theo cong thie 1514 my= M, DiSla
n
thi néu A ¢6 1 nhém NH,, ta s& ¢6 21,9 =M, 9:4_1.1—_&_2_

& M, = 73 (loai vi amino axit phéi c6 M> 75)
Vay A phai c6 2 nhém NH, (chon D)
Q 29. Theo cong thic 27 ta co:
My = 3,1 + 27,5.0,03.2 = 4,75 gam (chon D)
0O 30. Theo cong thic 37 ta co:
17-11,6 11,6y _ 14 561it (chon B)
27 232
0 31. Theo edng thic 11 ta cé s cong thic cdu tao cha:
X=2" -2 =2° —2=6(chon B)
Luu $: Cé 2° = 8 tripeptit tao bdi valin va alanin, nhung phdi bé di
2 tripeptit tgo béi cung mét amino axit dé thiy phdn ra 2 amino axit
riéng biét

Vo, = 22,4(3

032. Vi ng <nyy nén A 13 an kan C,Ha, . 2 . Theo céng thic 8 ta

cdn= T =7. :
8-17 _
Vay ankan da cho 14 C;Hye. D& thély ns = 0,03 mol nén ng,, = 0,21 mol
va do d6 thu duge 21 gam két tha (chon C)
0 383. Theo cong thic 41, ta c6 H = 2 — 2.0,78 = 44% (chon B)
0 84. Theo céng thiic 42, ta c6 H = 2 — 2. 0,7875 = 42,5% (chon B)
Q 85. Theo cong thiic 43, ta c6 H = 2 — 2.0,65 = 70% (chon A)

O 86. Theo cong thirc 44, ta c6 % pentan phén (ng = ;—(2) -1=44%

(chon C)
Q 37. Theo céng thﬁc 45, ta co6 My = —1;12,8.2 =128.
Vay A c6 cong thic CoHgo (chon C)
O 88. Theo cong thic 37, ta cé:
v =-2-23—’4-‘ (31, + (3% — 29)np, 0,1 = 2—25)’3(3.0,2 +0,3) = 6,72 lit
(chon B)
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Q 39. Theo cong thitc 9, ta c6 5= w nétnn=5vax=4.

Véay ancol da cho 1a C;H;,0, = M, = 136 (chon B)
0O 40. Theo céng thuc 35, ta cé:

17,4.56
232

=V = 2,576 lit (chon C)
0 41. Theo céng thic 36, ta cé:

_ %(15,24 +24n,,) & ny, = 0,115.

21 = g—g(m +8.0,125) & m = 29 gam (chon A)

QO 42. Theo cong thie 35, ta cé:
14,4.2.56 '

56 .
o~ g-(-)-(12 +24n,,) © ny, =0,1= V = 2,24 lit (chon B)

O 48. Theo céng thite 35, ta ¢6 m,, = -2-3-(18 +24.0,15) = 15,12 gam

(chon B)
Q 44. Theo cong thic 14, ta c6 m = 147 O =t = 7,35 gam

(chon B)
Q 45. Dé cho ny :n, =1:4 nén theo cong thic 9, taco 3 = &F?’l—ig,

vAy ancol da cho c¢6 c6ng' thae 12 C3HgO2 . A hoa tan Cu(OH); nén A
1a propan -1,2— diol. M4t khéc ta cling ¢6 ny : ng,om, =2:1

= Ngyomy, = 0,05 mol tdc m = 4,9 gam (chon A)
Q 46. D& thdy s§ mol méi khi 1la 0,1 mol, do d6:

~ m=10+ 62(3.0,1 + 0,1) = 34,8 gam (chon A)
Q 47. Luu ¥ réing néu ¢6 tao NH,NO; thi eong thic 28 phai viét 1a
My 6= Mg 00 T 62-(30y0 + Ny, +8ny o + 1011&2 + 8y no, ) + My, no,

0] day Mg cho 0,18 mol electron, nhung N** méi nhén 0,12 mol
electron dé tao NO nén con 0,06 mol electron tham gia tao NHNO;.

Suy ra nyy yo, = 9’—8% = 0,0075 mol, do d6 ta cé :

m = 2,16 + 62.(3.0,04 + 8.0,0075) + 80.0,0075 = 13,92 gam (chon C)
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Nhan xét: Néu c6 tao NH/NO;, nén ditng su cho nhdn electron thi
bai todn don gidn hon nhu sau

CHO NHAN
Mg — Mg*? + 2e N* +  3e —  N*¥
0,09 mol 0,18 mol 0,12 mol 0,04 mol

N*® + 8e —  NH/NO;
0,06 mol 0,0075 mol
= m = 148.0,09 + 80.0,0075 = 13,92 gam
Q 48. Luu ¥ ring tuong tu nhu céng thite 17 trong viée tim cong thuc
anken dua vao phan dng hidro héa, & day ta cling c6 cong thite ankin
dua vao phan dng hidro héa la
_20M,-2M, | 20-27,2

n = = ———————=4 (chon B)
14M, - M,) 14(9-17,2) '
a 49. Béo 5’ réng X g6m CgHz va H2 :
Y gém C.H, du, H, du, CoH, va CoH - | ,’ EBOOK16+

Z g6m H2 dl.f, CQH4 va CQHG
T gom H, du va C.Hs

Bao toan H cho: nux = 2nx = 2ng, ,y + 4ngy, +2ny 4

30 40 11,25
=220 e TP s T
= nx = 1,25 mol va V = 22,4.1,25 = 28 lit (chon A)
Nhén xét: Bai nay khéng can biét di kign vé CO, thu duge &
phdn ing dét chay hén hop T néu gidi theo bdo toan H nhu trén

2,5 mol

0 50. Dé thay n.y :n, =1:1 nén theo cong thic 42, ta cb:
H=2- 21-5-)-= 0,5 =50%
20

Nhu vay gid s hoén hgp ddu gom 1 mol CoH, va 1 mol H, thi da cé
0,5 mol mdi ch4t phan dng tao ra 0,5 mol C,Hs.

Do d6 hon hgp sau phdn tng gém 0,5 mol CyHg; 0,5 mol C.Hyg;
0,5 mol H,. Vay CoHg chiém 33,33% thé tich hén hop sau phan Ung

Q 51. Dé thay ny :n, =1:3 nén theo céng thic 41, ta c6:

8,5
10,625

H=2-2

=04 = 40%
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Gid st hén hop déu gdm 1 mol N, va 3 mol H, , vi H = 40% nén ta c4

N2 + H2 S —— 2NH3
Ban dau 1 mol 3 mol 0
Phan tng 0,4 mol 1,2 mol 0,8 mol
Sau phén ung 0,6 mol 1,8 mol 0,8 mol
= %NH, = — 28190 _ors chon ©)
0,6+1,8+0,8
Nhdn xét: Thdt ra dang nay cing cé cong thic gidi nhanh la
M

%VNH3 = M—i— - 1

That vay ta c6 %NH, = 22625 _ 1 _ 095 = 959,

Ciing 4p dung ¢dng thudc nay cho bai 50 & trén ta c6

%C.H, = f—g - 1=0,3333 = 33,33%

U 52. Theo cong thic vita néu, ta c6 %NH; = 3%/5—3 -1=0,3333 = 33,33%
O 53. Ta phai 6 22 = 0’—43? & M = 65.Vay M la kém (chon A)

.. . 52 0,32
U 54. Ta phaéi c6 M D
U 55. Chon D. Tu dit kién da cho tim dugc cdng thite A 1a C;H,5,0
Theo cong thitc 1 va cong thiic 5 thi A c6 téng cong 14 dong
phén cdu tao 14 8 ancol va 6 ete
Q 56. Chon B. Tir dit kién d4 cho tim dugc cong thie A 1a C,H;,0
Theo cong thite 1 va cong thite 5 thi A c6 tong cong 7 déng phan
cdu tao 1a 4 ancol va 3 ete
0 57. Chon A
Theo dé ta ¢6 ny,= 0,02 mol va Nyo, = 0,09 mol

Theo céng thitc 28 thi m,, = 3,6 +62(3.0,02 + 0,09) = 12,9 gam
Q 58. Chon B

< M =65.Vay M la kém (chon A)

Theo céng thic 36 thi my, = oo (3,6 + SM) = 3,024 gam
80 22 4
Q 59. Chon A
Theo cong thiic 33 thi Mypyno,), = 28;462—(18 + 81—202’%) = 65,34 gam
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Q 60. Chon D
Theo cong thitc 16 thi E c6 3w, con Y ¢6 1+
Néu E nhj chic thi E phii ¢6 dang R’O0CRCOOR’, cong thitc nay c6
it nhit 4« (loai phuong dn A).
Viy E phéi don chitc, c6 dang RCOOR’.
Trong cong thic nay R phéi ¢6 17 (loai phudng dn B).
Céng thitc C,Hy, _ 205 chi ¢6 2, khong phi hop véi dé 13 ¢6 3« (loai
phuong 4an C). Viy chon D
Luu : C6 thé hinh dung E qua este don gidn nhat la:
CH; = CH- COO - CH; - CH = CH,
U 61. Chon C. Theo edng thite 16 thi E c6 2n,con Y b 1n
C6 thé hinh dung E qua este don gidn nhat la:
HCOO - CH; - CH = CH,
U 62. Chon B. Theo céng thite 16 thi E ¢6 3= ,eonY c6 2w
Cé th& hinh dung E qua este sau:
CH2=CH—COO—CHg-CH:CH—CH:CHz
U 63. Chon B. Theo céng thite 16 thi E c¢6 3« ,con X c6 2~
C6 thé hinh dung E qua este don giin nhat la:
CH; = CH - COO - CH; - CH = CH,

" " EBOOK16+

Q 64. Chon A. |
Theo cong thitc 36 thi 42 = -:—g(m +8.0,25) & m = 58 gam
Q 65. Chon A
Theo cong thitc 35, ta c6 m. = @(14 5+24 —M—) =11,2gam
i T 22,4 B

’

Q 66. Chon B. Theo dé thi Nyo = Ny, = amol

Ta c6 m,, = —gg(mhh +24n,0 + 80y ) & 21 = %(29 1 24a + 8a)
a = 0,03125. Vay V = 22.4.2a = 1.4 lit

Q 67. Chon A
Theo dé thi ny, = Ny, = 0,03125 mol
242
Ta ¢6 mp,y,), = _8"O_(mhh +24ny, + 8ny,, )
= 22229 + 2. 0,0125) = 90,75 gam
56
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