Gv soan: Trinh Thi Phuwong Loan
Chuyén Pé 53: BAI TOAN TU CHON LUQNG CHAT
I. Phén A: Li Thuyét
1. DAu hiéu cia bai toan
Pé bai khong cho sb liéu cu thé vé khoi luong hay thé tich, s mol.
2. Nguyén tic ap dung:
- Gia sir s6 mol 1 1 mol hoic gia sir khoi luong 12 100 gam.
- Dya vao cac dai luong c6 gidi han, chang han:
+ KLPTTB (M), hoa tri trung binh, s nguyén tir trung binh, ...
+ Hiéu suat: 0(%) < H < 100(%)
+ S6 mol chit tham gia: 0 <n ey < S6 mol chit ban dau,...
I1. Phan B: Bai T4p Puwoc Phin Dang
1. Dang 1: Ty chon s6 mol 1a 1mol
1.1. Phuong phap: Chon s6 mol ctia 1 chét (hodc sé mol ciia hdn hop) 1a 1 mol.
1.2. Vi du minh hoa:
Vi du 1. Cho hén hop khi X gdm CO, va N, (& dktc) cé ti khéi ddi véi khi oxygen 1a
1,225.
a. Tinh thanh phan phan tram theo thé tich cia mdi khi trong hdn hop X.
b. Tinh khdi lugng cua 1 lit hdn hop khi X ¢ dke.
Huéng din giai

a. Gia str ¢6 1 (mol) hon hop X.
Goi s0 mol CO; 1a x (mol) = s6 mol N 1a : (1-x) (mol)
Ta co : 44x + 28.(1-x) = 1,225.32 = x=0,7 (mol).

> %Vco2=70%; => %VN2=30%.
b. 24,79 lit hdn hop X c6 khdi lugng : 1,225.32 = 39,2 (g)
- 1 lit hdn hop X ¢ khéi luong : 39,2 : 24,79 = 1,58 (g).
Vi du 2. Cho hon hop A gdm cac khi O, H,, SO,. Trong hdn hop A khi O,, H, chiém lan
luot 14 25% va 50% vé thé tich. Mt khac SO, chiém 64 % vé khéi luong trong hon hop A.
a. Xéc dinh cong thirc hoa hoc cua SO.. Biét cac khi do & cung diéu kién nhiét do va ap
suat.
b. Tinh thanh phan % theo khéi luong cia mdi chit trong A.
Huéng din giai
a. Phan tram vé thé tich ctia SOy trong A 1a: 100% - 50% - 25% = 25%
- Vi cac khi do ¢ cung diéu kién nhiét d6 va ap suat nén ti 1& % vé thé tich chinh 1a ti 18 %
vé s6 mol nén:

i

- Gia sur trong 1 mol A ¢
- Khoi lugng A c6 trong 1 mol la: ma =0,5 .2 + 32 .0,25 + (32+16.x).0,25
5o = (32+16x).0,25

9 100 =04
Ta Cé OSOY — 64% = g+f_3._.+]tl..'l.}.0.._...,

= x= 2 vy cong thirc hoa hoc la: SO,
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Gv soan: Trinh Thi Phuwong Loan

b. Taco: %H,= 25 %0, =100 - 64 - 4=32%

1.3. Bai tap

Céu 1: Cho 1 alkene A két hop v6i H, (Ni lam xuc tac) ta duoc alkane B.

a/ Xac dinh cong thirc phan tir cia A, B biét rang dé d6t chay hét B bang mot luong O,

vira du thi thé tich khi CO, thu dugc bang 1/2 tong thé tich cia B va O,.

b/ Mot hdn hop X gom A, B va H, c6 thé tich 1a 24,79 lit (dkc). Cho X di qua Ni nung

néng xuc tac thu duogc hon hop Y, biét ti khdi cia X so v6i Y bﬁng 0,70. Tinh thé tich hdn

hop Y, s6 mol H, va A di phan tng véi nhau. Céc thé tich khi déu do & diéu kién chuan.
Huéng dén giai

CoHon + Hy V7 CHomio

Pét chay B(CoHans )
3n+1
CoHao+ 2 0,2 © nCO,+ (n+1) H,O
3n+1
Gia st lay 1 mol B,n= 2 ,ncox=n.
1 1 3n+1

Ncox = E(IIB +nx) > n= 2 (1+ 2 ).
, —>n=3,AléC3H6,BléC3Hg
Ta str dyng két qua

W gy
dX/yzﬁy:E
Mg monoon
dx/y = My ne m — ny (do mx = my)
n,

dx/y = M =0,7 > ny=0,7 mol
Vy=0,7.24,79 = 17,353 lit.
Nz va na phan ung
Ta s dung: nx — Ny = N2 pe = NA pu
Nx — Ny = 1- 0,7 = 0,3
Vay n w2 pe = Na pe = 0,3 mol

Céu 2: Hon hop X gdm C,H, va H, c6 ti khéi so v6i He 1a 3,75. Dan X qua Ni nung nong,
thu dc hon hop khi Y ¢6 ti khdi so véi He 1a 5. Hiéu sudt cua phan tng hydrogen hoa ?
Cau 3: Hon hop khi X gém: NO, N,O, CH.. Trong d6 NO chiém 30% vé thé tich, N,O
chiém 30% con lai 1a CH,. Trong hdn hop CH, chiém 22,377% vé khéi luong.
a. Xac dinh cong thurc hoa hoc cua NL,O
b. Tinh ty khéi cua X so vdi khong khi
Céu 4: Trong mdt binh kin chira hdn hop khi R gom SO, O, ¢6 ti khéi so voi H, bang 24.
Pun néng binh mot thoi gian khi ¢6 mat chat xuc tic V,Os thi thu duge hdn hop khi Y ¢
ti khéi so v6i H, bang 30.

a. Tinh % theo thé tich mdi khi trong binh trudc va sau phan mg.

b. Tinh hiéu suat phan tng.
2. Dang 2: Ty chon s6 khdi lwong 13 100 gam.
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Gv soan: Trinh Thi Phuwong Loan
2.1. Phuong phap: Chon khdi luong cua 1 chét (hoac khdi luong cua hdn hop, khdi luong
cua mdt dung dich) 1a 100 gam.
2.2. Vi du minh hoa:
Vi du 1: Hon hop gdom CaCOs 1an ALO; va Fe,Os trong d6 Al,O; chiém 10,2%, Fe,Os
chiém 9,8%. Nung hdon hop nay & nhiét do cao thu dugc chat ran c6 luong bang 67%
lwong hdn hop ban dau. Tinh % lugng chat rin tao ra.

Hudéng din giai

o, =10,29
FE Oy = 9 Bg
£ x X 1 : m...,. =809
- Gia sir khoi luong hon hop ban dau la 100 g thi: CaCos
- PTHH xay ra khi nung hon hop:
CaCO; ~ — CaO +CO,' ‘ ) ‘
- Theo bai ra, luong chét ran thu dugc sau khi nung chi bang 67% lugng hdn hop ban dau.

Nhu vay do giam khoi luong 1a do CO, sinh ra bay di.
33

= = n. ==—=0,75mol
“Vay m,. =100- 67 =339~ ', a4
- Theo PTHH: Neco, =Neo, =0,75mol = Mo, =0,75.100 =75¢g

- Nhu vy con 5 gam CaCO; khong bi phan huy. Do dé chét ran tao ra gom: CaCOs du,
Aleg, Fe,O; va CaO.

%Al.O. 12?2 100% =15,22%

Y%Fe0, '275 100% =14,62%

ACaCo, :%.100% =7,4%

%Ca0 =62,6%
Vi du 2: Hoa tan mot luong mudi cacbonat cia mot kimrloai M hoa tri 11 béng mot luong
vira da dung dich H,SO, 14,7% thu dugc dung dich mudi sunfat 17%. Xac dinh kim loai
M.
Gia str khoi luong dung dich H,SO, dung 12 100 g > mp2sot= 14,7 g
14,7
ng2sot= 98 =0,15mol ,
bat M 1a ki hi¢u va nguyén tir khoi cua kim loai
PTHH: MCO3 + HzSO4 - MSO4 + COz + Hzo
mol 0,15 0,15 0,15 0,15
-> mmco® = (M + 60).0,15; mumso*=(M + 96).0,15
Mad sau phan ang = (M + 60).0,15 + 100 - 0,15.44
= 0,15M + 1024
(M +90).0,15 17

Theo d& ta co:  015M +102,4 _ 100
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Gv soan: Trinh Thi Phuwong Loan
Gidirataco M =24 (Mg)
Vi du 3: Cho m gam hén hop Na va Fe tac dung hét v6i axit HCI. Dung dich thu duoc cho
tac dung voi Ba(OH), du r6i loc 14y két tha tach ra, nung trong khong khi dén luong khong
d6i thu duoc chét ran nang m gam. Tinh % lugng moi kim loai ban dau.
Huéng din giai

- PTHH xay ra khi cho m gam hdn hop Na va Fe tac dung v6i HCI:

2Na + 2HCI — 2NaCl + H, (1)

Fe + 2HC1 — FeCl, + H» (2)
- PTHH xay ra khi cho dung dich thu dugc tac dung véi Ba(OH), du:

FeCl, + Ba(OH), = Fe(OH).' +BaCL  (3)
- PTHH xay ra khi nung két tiia trong khong khi:

4Fe(OH), + 0, — " 2Fe,0s+4H,0  (4)
- Gid st m = mpe + mna = 100 gam

_100 =0,625mal

01 7160
_Theo PTHH (4): Mreton, =2Nee, =2.0,625 =1,25mol
- Theo PTHH (3): ' Fect: ~ Nretons —1 25mol

- Theo PTHH (2): N, :nrem: =1,25 moal = m._ =1,25.56 ZTUQEII'TI

- Vay: %Fe =70%; % Na = 30%.

Vi du 4: Cho mot lugng bot CaCOs tac dung hoan toan véi dung dich HCI1 32,85%, sau
phan tng thu duoc dung dich X trong d6 ndong do HCI con lai 13 24,195%. Thém vao X
mot luong bot MgCO; khudy déu cho phan Gmg xay ra hoan toan thu duoc dung dich Y
trong d6 nong do HCI con lai 14 21,11%. Tinh nong dd % cta cac mudi c6 trong dung dich
Y.

= m._, =100gam= n.

Fes0y

Huwdéng dz;ln,giﬁi
Gid str c6 100 gam dung dich HCI1 32,85% thi khoi lugng HCl 1a 32,85 gam.
32,85

nc= 305 = 0,90 mol
- Goi s6 mol cia CaCO;s 1a x (mol). Phan tng:
CaCO; + 2HCl — CaCl, + H, O+ CO, (1)
Mol: x 2x X X
Tt (1) va dé ra: nucia = (0,90 - 2x) mol
Khéi luong dung dich X sau phan tmg (1): 100 + 100x — 44x = (100 + 56x) gam
(0,90 - 2x).30,5.100%
Theo dé ra: C%pci = 100 +56x =24.195% =>x=0,1 mol
Vﬁy sau p/lI (1) NHCI con lai — 0,711101
- Cho MgCOs; vao dung dich X, c6 p/u:
MgCO; + 2HCI — MgCL, + H, O+ CO, (2)
Mol: y 2y y y
Sau p/u (2) nuciae = 0,7-2y
Khéi luong dung dich Y 1a: (105,6 + 84y - 44y) gam hay (105,6 + 40y) gam

Nhém Thay: Nguyén Qudc Diing — Tel & Zalo: 0904.599.481 Page 4



Gv soan: Trinh Thi Phuwong Loan

(0,7- 27).36,5
Tir (2) va @& ra: Co%uciuongy= 1050 +40Y1100% = 21,11% =>y = 0,04 mol
Dung dich Y chtra 2 muéi CaCl,, MgCl, va HCI du:

0, 1.1111000 % =10,35% 0,04.95

C%(CaCl,) = 1072 C%(MgCl) = 107.2

2.3. Bai tap:

Cau 1: Mot hdn hop chita Fe, FeO, Fe,0;. Néu hoa tan a gam hdn hop trén bang dung
dich HCI du thi khéi lugng H, thoat ra bang 1% khdi lugng hdn hop dem thi nghiém. Néu
khir a gam hdn hop trén bang H, du thi thu dugc khéi lugng nuéc bang 21,15% khbi
luong hdn hop dem thi nghiém. Xac dinh phan trim vé khéi lugng mdi chat co trong a
gam hon hop trén.

Ciu 2: Hoa tan oxide kim loai (M,O,) bang dung dich H,SO,4 24,5% thu duoc dung dich
mudi c6 ndng dd 32,2%. Hiy tim cong thirc phan tir oxide.

Cau 3: Cho so d6 Mz(CO3)n + H,SO, — Mz(SO4)n + COzT + H,O (M la kim IOE_li co
hoa tri n)

a. Can bang phuong trinh hoa hoc trén

b. Néu hoa tan hoan toan mubi trén M,(COs)s bang mot luong dung dich H,SO, 9,8%
(vua du), thu duge mot dung dich mudi sunfat c6 ndng d6 bang 14,18%. Tim kim loai M.
Cau 4: Hoa tan mot lugng mudi carbonate ciia mot kim loai M hoa tri I bang mot luong
vira du dung dich H,SO4 14,7% thu duoc dung dich mubi sulfate 17%. Xéac dinh kim loai
M.

Cau 5 : Khi hoa tan a gam oxide kim loai hoa tri 11 béng mot luong vira da dung dich acid
H,SO0, 15,8% nguoi ta thu duoc dung dich mubi c6 nong do 18,21%. Xac dinh cong thirc
hoa hoc cua oxide do.

Céu 6. Hoa tan hoan toan mot lugng kim loai M trong dung dich H,SO, lodng c6 ndng do
20% (lay du 20% so véi luong can cho phan tng). Dung dich thu duoc c6 ndng d6 cua
mudi tao thanh 1a 23,68%. Xéc dinh kim loai M ?

Céu 7: Hon hop gdm NaCl, KCI (hdn hop A) tan trong nuwéc thanh dung dich. Thém
AgNO; du vao dung dich nay thay tach ra mot lwong két tia bang 229,6% so voi A. Tim
% mdi chit trong A.

Cau 8: Mot loai da chira MgCO;, CaCOs va AlL,Os. Luong ALO; bang 1/8 tong khdi lugng
hai mudi cacbonat. Nung d4 & nhiét do cao téi phan huy hoan toan hai mubi cacbonat thu
dugc chat rin A c¢6 khdi lugng bang 60% khoi lugng da trude khi nung.

a. Tinh % khdi luong mdi chat trong d4 trude khi nung.

b. Mudn hoa tan hoan toan 2g chit ran A can t6i thiéu bao nhiéu ml dung dich HCI 0,5M.

100% =3,54%

3. Dang 1: Tu chon s6 mol theo ti 1€ caa dé bai
3.1. Phuong phap: Chon s6 mol ctia chat bang ti 1¢ mol cua dé bai.
3.2. Vi du minh hoa (chi can giai miu 1 hodc 2 cau):
Vi du 1: Cho hdn hop khi A gdbm CO, va O, c6 ti 18 thé tich twong tmg 14 5:1.

a) Tinh ti kh6i ctia hon hop khi A d6i véi khong khi.

b) Tinh thé tich (dkc) ctia 10,5 gam khi A.

Huéng din gidi

a) Goi s6 mol O, c6 trong hdn hop A 13 x (mol) = S6 mol CO; c6 trong A 14 5x (mol).
Khéi lugng mol trung binh ctia hdn hop khi A:
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— A4 5x+32.x 252

M = = =42(g)
0x 0x

.
Ti khdi cta hdn hop khi A déi v6i khong khi: Qo =g =bE
b) O dktc: 42 g (twong tmg 1mol) hdn hop khi A c6 thé tich 24,79 lit.
= 10,5 g hdn hop khi A c6 thé tich: 10,5 . 24,79 : 42 = 6,1975 (1)
Vi du 2: Hon hop X gom hai kim loai aluminium va R chua biét hoa tri. Ti 1& s6 mol cia
kim loai aluminium va R 13 2 : 1. Hoa tan 3,9g hon hop C trong dung dich HCI du, sau
phan tmg thu duoc 4,958 dm® khi H, (dkc). Xéac dinh kim loai R va tinh tong khéi luong
mubi thu dugc sau phan tGng.

Hudéng dan giai
Goi s6 mol ctia kim loai Al 14 2a (mol) — s6 mol cua kim loai R 13 a (mol)
Goi hoa tri ciia kim loai R la n (n€ N)
nm = 4,958 : 24,79 = 0,2 (mol)
(1) 2Al + 6HCl ——— 2AICI; + 3H,

2a 6a 3a  (mol)
(2)2R +2nHClI ——— 2RCl, +nH,
a an 0,5an (mol)

Taco: 27.2a+aMr =39 —a.(54+Mr)=3,9 (3)
Mait khac: 3a+0,5an=0,2 — a.(3+0,5n) =0,2 (4)
54+M, 3,9

, = =19,5
Lay (3) chia cho (4) ta dugc: 3+0,5”y 0,2 | — Mr=9,75n+4,5
Vin la hoéa tri cia kim loai R nén nE‘llJZ:S"”
n 1 2 3 4
Mg 14,25 (loai) |24 (Mg) 33,75 (loai) | 43,5 (loai)

Vay kim loai R 1a Mg
Ta nhéan thay nHCI = 2nH, = 2. 0,2 = 0,4 mol — mua= 0,4 . 36,5 = 14,6g
Theo dinh lut bao toan khoi luong ta co :
Myim loai T Maci = M myéi + mMH>

3,9+ 14,6 =mue +02.2

My = 18,1g
Viy tong khéi luong mudi thu duoc sau phan tmg 12 18,1¢
Phan C: Bai Tap Tir Cac Pé Thi Chon Loc
( Chon lgc céc bai tap tur cac dé thi HSG hodc thi chuyén)
Cau 1: (Cau 1/2 — HSG tinh Thanh Héa nam 2013-2014): Hon hop khi A chira Cl, va O,
co ti 1€ mol tuong tng 1a 1 : 2. Tinh % thé tich, % khoi luong ctia méi khi trong A, ti khdi
hdn hop A so véi Ha va khéi lwong ciia 7,437 lit hdn hop khi A & dktc.

Huéng din giai
1
-Phéan tram thé tich: %V, =1+2.100 = 33,33(%) va %Vo, =100 —33,33 = 66,67(%)
1.71
-Phén traim khdi luong: %mCl, =1.71+2.32 100 = 52,59% va %mCl, = 47,41%
T1.1+32.2

-Ti khdi hon hop A so véi Hy: dA/H,= 32 =225
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6,72 T1.1+32.2
- Khéi luong cta 6,72 lit hdn hop khi A & dktc: mpa= 2% 3 =13,5¢
Céu 2: (trich tir ¢ HSG 8 Vinh Lc — Thanh Héa nam 2023-2024 ) Mot hdn hop khi A
gém CO, CO,. Trdn A véi khong khi theo ti 18 thé tich 1: 4, Sau khi dot chay hét khi CO thi ham
luong phan tram (%) thé tich cia N, trong hén hop méi thu dugc ting 3,36% so v6i hdn hop
trudc phan tmg.  Tinh % thé tich cia hai khi trong hdn hop A. Gia thiét khong khi chi c6 N, O,
trong d6 O, chiém 1/5 thé tich khéng khi.

Hudéng din giai
Gié sit hdn hop A c6 thé tich 1 lit
=>V thongkni = 4 lit, trong d6 Vo =4. 0,8 = 3,2 it

3,
‘—2.]00%

» trong hdn hop dau= 3
= % N 2 ~
Goi x 1a thé tich khi CO c6 trong hon hop A (x> 0)

Phan tmg détchay : 2CO + O, —'— 2CO,
q N X 0,5x ) X
Vay thé tich hon hop con lai sau khi dét chay 1a: (5-0,5x%x)

.
3,2 100%
- 0,5x

=> % V N, trong hon hop sau phan {ng chay = 5
Vi sau phan g chay % thé tich N, tang 3,36%

3,2
100% 32 100%

—~ 3= 05x _ 5 = 3,36% (*)

Giai phuong trinh (*) thu dugc x = 0,4988
Vay % thé tich CO trong hdn hop A 1a : 49,88%

% thé tich CO, trong hdn hop A 1a : 50,12%

Céu 3: (trich tir & HSG Thanh Héa 2018-2019 ) Hoa tan hét 3,2 gam oxit M,O,, ( M 13
kim loai ) trong mét lwong vira da dung dich H,S0410%, thu dugc dung dich mudi co
né)ng do 12,9%. Sau phan trng dem c6 bt dung dich va lam lanh n6, thu dugc 7,868 gam
tinh thé mudi vai hiéu suat két tinh 1a 70%. Xac dinh cong thirc cia tinh thé mudi d6?

(Gia stir nmzom = X mol).
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