Tén Gido Vién Soan: Pham Nhi .
. ) ) Chuyén De: ) .
BAI TOAN TONG HQP (QUY DOI, BAO TOAN, ...)

PHAN A: LI THUYET
««s Bio toan nguyén té: Trong cic phan Gng hoa hoc, sd nguyén tir cia mdi nguyén tb giir
nguyén nén:
- S6 mol nguyén tir ciia nguyén t6 tham gia phan tng bang sé mol nguyén tir ciia nguyén t6 d6
tao thanh sau phan ung.
- Khéi luong cta nguyén té tham gia phan ting bang khdi luong cta nguyén té d6 tao thanh sau
phan ng.
«s+ Dinh luit bao toan khdi hrong
“Trong cac phan tng hoa hoc, tong khdi luong cac chit tham gia phan ung bang tong khbi
luong cac chét tao thanh sau phan ting”.
Toéng quat: A+ B — C+D = my + mg=mc+ mp
Tir d6 tinh duoc khéi lwong cua 1 trong 4 chat A, B, C, D khi biét khdi lugng cta 3 chat con lai.
* P6i v6i phan tmg chi cé chat ran tham gia: Goi mr 13 tong khdi lugng cac chat trudc phan
g, ms 13 tong khéi luong cac chat sau phan Gng. Phan Gng xay ra hoan toan hay khong hoan
toan ta ludn c6: mr = mg
* Dbi v6i phan tmg xay ra trong dung dich ma san phdm c6 chit két tua tao thanh hodc c6 chit
khi bay ra thi khi tim khéi lwong ciia dung dich sau phan g phai trir di khéi luong chét ran va
chat khi tach ra khoi dung dich. Maq sau pi = Mad rue pis - Micée tia — Michi
* Khi ¢6 can dung dich thi khdi lwong hdn hop mudi thu duoc bang tong khdi lwong cua cac
kim loai va géc acid: Mumusi = M kim loai T M géc acid
s« Dinh luét bao toan dién tich
Trong dung dich cac chat dién i hodc chit dién li nong chay thi tong s6 dién tich duong cia cac
cation bang tong s6 dién tich 4m cua cac anion.
> soamol x fiied tich ion dédng =} sodmol <fiieé tich ion aén
««» Dinh luit bio toan electron: Trong cic phan tng oxi hoa khtr thi tong sb mol electron chét
khir nhuong bang tong sé mol electron chit oxi hoa nhén.

Zne nhuo’ng Z e nhén
Khi c6 nhiéu phan mg hodc phan tng qua nhiéu giai doan thi can nhén dinh ding trang thai dau

va trang thai cudi cua cac chat oxi hoa, hodc chat khir khong can quan tim dén trang thai trung
gian va khong can viét phuong trinh hoa hoc ctia cac phan tng xay ra.

PHAN B: BAI TAP PUQC PHAN DANG
DANG 1: AP DUNG PINH LUAT BAO TOAN
* Phwong phap:
- Phan tich dé bai c6 dic diém sau:

+ Bai toan hdn hop c6 sb chat thanh phan nhiéu hon s dit kién dé bai cho.

+ Dir kién dé bai cho khong thé chuyén dbi thanh sb mol.

+ Céc bai toan c6 nhiéu giai doan chuyén héa phic tap.
- Dya vao dit kién dé bai dé ap dung bao toan khébi luong hoidc bao toan sé mol nguyén tir
nguyén td, ... cho phu hop.
* Vi du minh hoa:
VDI1: Cho kim loai M (hoa tri Il) tac dung vira du voi dung dich HCI, thu dwoc 9,916 lit khi H, (o
dke 25°C, 1bar) va 125 gam dung dich A ¢é nong dé 30,4%. Tim tén kim loai M.

Giai
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n
-Tu GT: ™ =0,4 (mol); Mhc, — 38 (gam)
- PTHH: M + 2HC] — MClL, + H,
0,4 0,8 0,4 0,4 (mol)

- Ap dung BTKL, ta c6: my + myc = M, - M,
— my =38+ 0,4.2-0,8. 36,5 =9,6 (gam)
—M=9,6:0,4=24 — M la kim loai Mg.
VD2: Nung m gam hon hop X gom Al va Fe;O, (11 16 mol 2 : 1) & nhiét @ cao, sau mot thoi gian,
thu dwoc chdt ran Y. Hoa tan hoan toan Y trong dung dich H,SO, loang du, thu dwoc 6,1975 lit
khi H, (dke 25°C, 1bar) va dung dich sau phan vmg chira 78,54 gam hon hop mudi. Tinh gid tri
cua m.

AL 2x () (Al:2x
x:mfg}{F 2 x{m}_ﬂ__,y Fe:3x+H,S0, : y{mol)— muok+H, +H,0
‘ 0:4x
n
H. = 0,25 mol

n
Bdo toan H: ™° =y 0,25
Bao toan O: y— 0,25 =4x (1)
(Al:2x
Fe:3x

Muéi 22 s khéi uong mudiz 2x.27 + 3x.56 + 96.y = 78,54 (2)

Giai h¢ pt (1) va (2): x=0,09 - m=25,74 (gam)
VD3: Chia hon hop X gom 2 kim logi ¢é héa tri khéng déi thanh 2 phan bang nhau.
Phan 1: Hoa tan hodn toan bang dung dich HCI diw thu dwoc 1,9832 lit H, (dke 25°C, 1bar).
Phén 2: Nung trong khéng khi di, thu dwoc 2,84 gam hon hop ran chi gom cdc oxide. Tinh khoi
lirong hon hop X.

Giai

Vi hdn hop X duogc chia thanh 2 phan bing nhau nén téng sé mol x dién tich ion duwong

(KL) trong 2 phan bang nhau.

BTDT = 2110 =1. Ncy

Ma: nc{ =ny = 2ny, = 0,16 mol

= no> = 0,16 /2 = 0,08 mol

Ap dung dinh luat bao toan khdi luong cho phan tmg & phan 2:

Moxige = Mk + Mo = mk; = 2,84 —0,08.16 = 1,56 gam

= Khéi lugng hén hop X =2.1,56 = 3,12 (gam)
VD4: Hoa tan hét 7,44 gam hon hop Al, Mg trong thé tich vira dii la 500 ml dung dich
HNO:; lodng thu dwoc dung dich A va 3,4706 lit (dkc 25°C, 1bar) hén hop hai khi dang mol c6
khéi heong 5,18 gam, trong dé c6 mét khi bi héa ndu trong khéng khi. Tinh thanh phdn phan
trdm theo khoi lirong ciia méi kim loai trong hon hop.

Giai

nm = 3,136/24,79 = 0,14 (mol) ;

M i =5,18/0,14 =37

NO (M =30) — Khi 2: N,O (M = 44)

n
Nno = NO, — 0,14/2 = 0,07 mol
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Al — AP + 3¢ N* +3e — N (NO)

X 3x (mol) 021 0,07  (mol)
Mg — Mg*+ 2e 2N* + 8¢ — 2N (N,0)

y 2y (mol) 056 0,07  (mol)

Theo dinh luat bdo toan e = 3x + 2y = 0,77 (1)
Laico:27x +24y=17,44 (2)

Giai hé pt (1) va (2) » x=0,2; y=10,085
Yomy, = 27,42%; Yoma = 72,85%

* Bai tap giai chi tiét
Cau 1: Hoa tan hoan toan hon hop X g6m 0,3 mol Fe; 0,1 mol Fe;0s; 0,1 mol FeS; vao dung
dich H,SO, dac nong du thu dugc dung dich A. Cho dung dich NaOH du vao dung dich A thu
duoc két tha B. Loc két tua, rira sach, siy kho, nung trong khong khi dén khdi luong khong doi
thu duoc m gam chat ran Y. Tinh gi4 tri cia m.
Huéng din giai

2hrex)=0,3+0,1.3+0,1=0,7 (mol)

Vi nung két tia B trong khong khi dén khéi lugng khong ddi = Y 1a Fe,0;

Bao toan nguyén tb Fe, ta c¢6 so dd sau:

2Fe (trong X) — Fe,;0s

0,7mol 0,35 mol

7 Mo 035,160 = 56 (gam)
Céu 2: Hon hop X goém 0,25 mol Cu,S va a mol FeS,. Hoa tan hét X trong dung dich HNO;
(vira du) thu dugc dd Y chi chira 2 mubi sulfate va thoat ra khi NO (sdn phdam khir duy nhdt).
Tinh a.
Huoéng dén giai
Bao toan nguyén t6 Cu: Cu,S — 2CuSO,
0,25 mol 0,5 mol
Bao toan nguyén t6 Fe: 2FeS, ~ Fey(SO.);
a mol a/2 mol
Béo toan nguyén td Stacod: 025+2a=05+3.a2 = a=0,5 (mol)
Ciu 3: Tinh khdi luong quing pirit chira 75% FeS, (con lai 1a tap chét tro) can dung dé diéu
ché 1 tan dung dich H,SO, 98%; biét hiéu suat qua trinh diéu ché H,SO, 13 80%.
Huéng dén giai
98
m, ., =1.—=098
1000 T (t4n)
Bao toan nguyén t6 S: FeS, = 2H,SO,
120 (g) 2.98 (g)

120 100
m,. =—.098._—=075
1% 80 (tén)
o7m=
:m(qug‘ing prit) — 5 1 (tﬁn)

Cau 4: D¢ m gam phdi bao sit ngoai khong khi, sau mot thoi gian bién thanh hdn hop A ¢6 khdi
lugng 12 gam goém Fe, FeO, F§3O4, Fe,Os. Cho A tac dung hét voi dung dich HNO; loang du thay
sinh ra 2,24 lit khi NO duy nhat & dktc. Tinh gia tri m.
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Huwéng dan giai

A + HNO3 - FG(NO3)3 +NO + HzO
Bao toan nguyén t6 Fe: nreno®)*= nre = m/56 (mol);
Béo toan nguyén t6 N: Snuno>= nno + 3.Nkeno?)2= 0,1 +3m/56
1
Bao toan nguyén t6 H: nuzo = 2 . nivo*= (0,1 + 3m/56)/2
DPLBTKL: my + mgno? = MreNo3)3 + Mo T Mu20
© 12 +63.(0,1 +3m/56) = 242.m/56 + 30.0,1 + 18. (0,1 + 3m/56)/2 = m= 10,08 (g)
Céu 5: Hoa tan hoan toan hon hop gdm x mol FeS, va y mol Cu,S vao acid HNOs (vira du), thu
dugc dung dich X (chi chtra hai mudi sulfate) va khi NO (san pham khtr duy nhat). Tinh ti s6 x/y.
Huéng din giai
Céch 1: Bao toan nguyén td
Béo toan Fe: 2FeS, = Fey(SO4)s
xmol 0,5k mol
Béo toan Cu: Cu,S — 2CuSO;
ymol 2y mol
PLBT nguyént6S: 2x +y = 0,5x.3 +2y=1,5x+2y

X o2
2 05x=y = YV = 1
Cach 2: Bao toan dién tich
dung dich X chtra: Fe,(SO,); va CuSOs:
FeS,™ Fe’ + 2SO0, Cu,S ~ 2Cu* + S04
xmol xmol 2x mol ymol 2y mol y mol
DLBTDT: 3n dién tich dwong — 2n dién tich am

X 2

©3x+22y =(x+y)2e2y=x" 7V =1
Cau 6: Hon hop X gém Na, Ba, Na,O, BaO. Hoa tan hoan toan 21,9 gam X vao nudc, thu dugc
1,12 lit khi H» (dktc) va dung dich Y, trong d6 ¢6 20,52 gam Ba(OH), va m gam NaOH. Tinh m.
Huéng din giai

2Na + 2H,O — 2NaOH + H, (1)

Ba + 2H20 - Ba(OH)z + H2 (2)

Na,O + H,O = 2NaOH 3)

BaO + H,O = Ba(OH), 4)

Goi x 1 s6 mol NaOH c¢6 trong dung dich Y.

BéO toém H: Ny (H2 0) = NNnaoH + 2.1’1]33(0}1)2 + 2I1H2 =X+ 20,12 + 20,05 =X+ 0,34 (mol)
= ny? O (pu) = O,SX + 0,17 (mol)

DLBTKL: mx + mu?o@pey = Myaon T Mpaom? + my?
©21,9 +18.(0,5x +0,17) = 40x + 20,52 + 2.0,05
= x=0,14(mol) @ m= 0,14.40=5,6(g)
Céu 7: Nung 23,70 gam KMnO, mdt thoi gian dugc 22,10 gam hdn hop chét rin X. Cho X tic
dung véi1 dung dich HCI dac, dun néng thu dugc dung dich Y chtra cac cht tan KCI1, MnCl,, HCI
du va V lit khi Z (dktc). Tinh s mol HCI di phan tmg? Tinh gia tri V?
Hudéng din giai
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tO
2KM1’194 _‘ — Kle’lO4 + Ml’l02 + Oz (1)
Chat ran gom KMnO4; K;MnO4, MnO,

tO
2KMnO; + 16HCI — — 2KCl + 2MnCl, + 5CL, + 8H,0 (2)

tO
KoMnO, + 8HCl ~ — 2KCI + MnCL, + 2CL + 4H,0 (3)

{0
Ml’lOz +4HCl — — Ml’lClz + Clz + 2H20 (4)
Nivmo* = 0,15 mol
BTKL: MkMno 4 = Mx T M2 = Np?2 = 0,05 mol.

Bao toan nguyén t6 O: no x) = 4. Nxwno* — 2.102 = 0,5 mol
Tir cac PTHH (2,3,4) ta thdy no ) = 2 0 Ma Ny = 2.0520

Vay nuci puny = 0,5.2 = 1 mol

Nkcl = Ngvno = 0,15 mol = Ny

Bao toan nguyén t8 Cl: e = nka + 2. Nymar2 + 2. N2
= na2 =0,275mol = V=0,275.22,4 = 6,16 (lit).

Céu 8: Cho 33,6 gam hdn hop bot X gdm sit vOi 2 oxide cua s;it tac dung véi dung dich
H,SO, dic néng, thu dugc 5,2059 lit SO, (san pham khir duy nhat, ¢ dkc 25°C, 1bar) va con

1,68 gam kim loai khong tan. ’
a) Tinh % khoi lwrong mdi nguyén t6 trong X.

b) Chol,68 gam kim loai khong tan ¢ trén vao dung dich HCI 36,5% (du 25%), dugc dung dich
Y. Can dung dung dich chtra t61 thi€u bao nhiéu gam KMnO., ¢6 mat H,SO, loang du dé€ phan

g hét v6i dung dich Y.
Huwdng dan giai
bit cong thure chung cua cac oxide cua sat 1a Fe,O,.
0

2Fe + 6stO4(d) — - Fez(SO4)3 + 3802 + 6H20 (1)

2F€x0y + ( 6x — 2y)HZSO4(d) — - XFGQ(SO4)3 + (3X — ZY)SOZ + (6X- 2y)H20 (2)

ViFe du = Fe,(SO4); hét theo phan tng sau:

Fe + Fez(SO4)3 - FCSO4 (3)

Goi x 1a s6 mol FeSOy;

nso2= 0,21 (mol); mx = 33,6 — 1,68 =31,92 (g)
Tac6 so dosau: X + H,SO, 7 FeSO, + SO,

+ H,0

31,92 (g) x mol 0,21 mol

Bao toan S: ny250+=x+ 0,21 (mol);
Bao toan H: Np2o=MNg2s04=X T 0,21 (mol)

PLBTKL: 31,92 +98.(x + 0,21) = 152.x + 0,21.64 + 18.(x + 0,21) = x = 0,49 (mol)

= Stmr. = 0,49.56 + 1,68 = 29,12 (g)

= %mg. = 29,12.100%/33,6 = 86,67%; %mo = 13,33%
Nre @ = 1,68/56 = 0,03 (mol)

Fe + 2HC1 - FCC12 + H2

0,03 mol 0,06 0,03

Nier @n = 0,06.25% = 0,015 (mol)

10HCI1 + 2KMnO4 + 3H2S04 — K2S04 + 2MnS0O4 + 5CI2 + 8H20
10FeCI2 + 6KMnO4 + 24H2S04— 3K2S04 + 6MnSO4 + 5Fe2(S0O4)3 + 10CI2 + 24H20

1 3

Nivnot = 5.0,015 + 5.0,03 = 0,021 (mol) = ngamo+ = 0,021.158 = 3,318 (g)
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Tén Gido Vién Soan: Pham Nhi
Céu 9: Cho 19,52 gam hdn hop bot A gom Fe va Cu vao dung dich HNOs;, khudy déu dén khi
phan mg xdy ra hoan toan thu duoc 4,48 lit khi NO (san pham khir duy nhat & dktc), 400ml
dung dich B va con lai 1,92 gam moét kim loai. Xac dinh néng dd mol/l cua cac chat tan trong
dung dich B.
Huéng dén giai
Vi tinh khtt cia Cu < Fe ® Kim loai du 1a Cu.
Cudu ¥ HNO; hét @ mubi Fe(NO;); da bi Cu khir hét thanh Fe(NO;), va Cu(NOs)..
4,48

Nno = 224 _ 0,2 (mol)
Goi a, b 1an luot 13 s6 mol Fe va Cu di phan ng.
= 56a+64b=19,52-1,92=17,6 (*)
A + HNO; 7 Fe(NOs), + Cu(NOs), + NO + H,O
a mol b mol 0,2 mol

Béo toan nguyén t6 N = S mol HNO; = 2a + 2b + 0,2 (mol)
Béo toan nguyén t6 H @ S6 mol H,O= a+b+0,1 (mol)

Ap dung PLBTKL: ma g + Mino® = M muéi + Myo + M2 o

17,6 +63.(2a+2b+0,2)=180a+ 188b +30.0,2+18. (a+b+0,1)

= 72a+ 80b = 22,4 (**)

Tu (*) va (**) @ a=0,2 mol; b= 0,1 mol

Cu (Fe(NOs),) = 0,2/0,4 = 0,5M; Cu (Cu(NOs)) =0,1/0,4 =0,25M
Céu 10: Cho m gam bot sit vao dung dich gom Fe(NOs); 0,04M va H.SO,4 0,28M dén khi phan
ing xay ra hoan toan, thu dugc 0,2m gam chét ran va 0,04 mol hdn hop khi gdm NO va H.,.
Biét NO 1a san pham khir duy nhét. Xac dinh gia tri m.

Huéng din giai

Vi ¢6 H; tao thanh @ Nhom NO; dd chuyén hét thanh NO.

Mit khac, vi Fe du @ mudi tao thanh 1a mudi iron (II) sulfate: FeSO,

Nrepw = M — 0,2m = 0,8m.

Vi0,04:028=1:7 = Néu goi ala s mol Fe(NOs); thi s6 mol H,SO, 1a 7a mol.

Bao toan nhom SO; = ngeso+= 7a mol

Bao toan nguyén t6 N va O: Fe(NOs); ~ 3NO + 6H,0

a mol 3a mol 6a mol

Ta c6 so d6 phan tng:

Fe(NO,), : a(mol) {NO :3a(mol)
—

Fe (0,8m gam) + 1H2SO“ +Ta(mol) H,:0,04-3a FeSO, (7a mol) + H,O (6a mol)

Bao toan nguyén t6 H: 2.7a = 2.(0,04-3a) + 2.6a = 8a=0,08 @ a=0,01 (mol)
0,8m
Bao toan nguyén t6 Fe: 56 +0,01=7.0,01 @ m=4.2 (g)

DANG 2: QUI POI
- Ban chét quy ddi 1a chuyén hdn hop A chtra nhiéu chat, phirc tap thanh hdn hop B twong duong
chua it chat hon hodc don gian hon.
- Sau khi quy ddi thi:
+ thanh phéan nguyén té khong doi.
+ 56 mol nguyén té trong B = s6 mol nguyén té dé trong A.
* Phwong phap:
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- Qui d6i hén hop A thanh hdn hop B.
+ TH: Hon hop gom Fe va cdc oxide ciia Fe
VD: Hon hop A gdm Fe, FeO, Fe,0;, Fe;0, quy d6i thanh hdn hop B gém Fe va Fe,0s.
VD: Hon hop A gdm FeO, Fe,0s, Fe;04 quy d6i thanh hdn hop B gom FeO va Fe,0;.
+ TH: Hon hop gom (kim logi, lwu huynh va mudi sulfide) quy doi thanh (kim logi va S).
VD: Hén hop A gém Fe, S, FeS, FeS, quy d6i thanh hdn hop B gom Fe va S.
+ TH: Oxide Fe.O,
VD: Qui dbi Fe,O, thanh Fe va O.
VD: Fe,O, quy ddi thanh hdn hop gdm FeO va Fe,0;
Néu s6 mol FeO =0 = oxide 1a Fe,0s.
Néu s6 mol Fe,0; =0 = oxide la FeO.
Néu s6 mol FeO = Fe,0; = oxide 14 Fe,0s.
- Giai bai toan dbi véi hon hop B.
* Vi du minh hoa:
Dé m gam bét st ngodi khéng khi, sau mét thoi gian bién thanh hon hop A ¢é khéi heong 12 gam
gom Fe, FeO, Fe;0,, Fe;0;. Cho A tic dung hét véi dung dich HNOs lodng du thay sinh ra 2,24
lit khi NO duy nhdt ¢ dktc. Tinh m.
Giai
Quy d6i hdn hop thanh 2 chat Fe, Fe,0s
Fe + 4HNO3 - FC(NO3)3 + NO + 2H20 (1)
F6203 + 6HNO3 - ZFCCNO3)3 + 3Hzo

Theo (1): nge = nno = 0,1 (mol) = "re0, — (12 -0,1.56)/160 = 0,04 (mol)

= Xng.=0,1+2.0,04=0,18 (mol) @ mg=0,18.56 = 10,08 (g)
* Bai tap giai chi tiét:
Céu 1: Hoa tan hét m gam hdn hop X gom FeO, Fe,0s, Fe;0, bang dung dich HNO; dic néng du
thu duogc 4,958 lit khi NO, (dktc, san pham khtr duy nhat) va dung dich X. C6 can dung dich X
dugc 145,2 gam mudi khan. Tinh m ?

Huéng din giai
Qui d6i hdn hop X thanh hén hop gdm FeO va Fe,0;
FeO + 4HNO; ~ Fe(NOs); + NO, + 2H,0 (1)

0,2 0,2 0,2 mol
Fe203 + 6HN03 - 2Fe(N03)3 + 3H20 (2)
y 2y

Taco: 0,2+2y=0,6 ~ y=0,2mol.
2 m=72x+160.y=0,2.72 + 160.0,2 = 46,4 (g)
Céu 2: Hon hop X gom Na, Ba, Na,O va BaO. Hoa tan hoan toan 21,9 gam X vao nudc, thu
duoc 1,2395 lit khi H, (dke 25°C, 1bar) va dung dich Y, trong d6 ¢6 20,52 gam Ba(OH),. Tinh
khéi lwong NaOH trong dung dich Y.
Huéng din giai
Quy d6i hén hgp X vé hdn hop gom: Ba, BaO, Na,O
nga = 2= 0,05 (mol) = ngo = 0,12 — 0,05 = 0,07 (mol)
Goi x 14 s6 mol ciia Na,0 = 137.0,05 + 153.0,07 + 62x =21,9 @ x = 0,07 (mol)
Ta ¢6: Nnaon = 2.Nxwo = 2.0,07 = 0,14 (mol) = my.on = 40.0,14 = 5,6 (g)
Cau 3: Cho 100ml dung dich A chita NaOH 0,1M va NaAlO, 0,3M. Thém tu tir dung dich HCI
0,1M vao dung dich A cho dén khi két tua tan trd lai 1 phﬁn. Dem nung két taa dén khéi lugng
khong d6i thi thu duge 1,02g chat ran. Tinh thé tich dung dich HC1 0,1M da dung.
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Huwdng dan giai

. =0,03mol
Ta ¢6: nnaon = 0,01 mol;
PTHH: NaOH + HCI — NaCl + H,O
NaAlO, + HC1 + H,O — Al(OH); + NaCl
Al(OH); + 3HC] — AICl; + 3H,O

2A1OH); — ALO; +3H:0
Qui d6i hdn hop ban dau thanh hén hgp NaOH 0,04 mol va AI(OH); 0,03 mol

nNaﬁ.ID?

n n
Al%: = (0,01 mol =  A©": =0,02 mol

n
= AlOH); - atan = 0,03 — 0,02 = 0,01 mol
n
= NHcl pr = NNaOH +3 Al(OH), hoatan — 0,04 + 0,013 = 0,07 mol

Vay V =0,7 lit
Céu 4: Cho khi CO qua m gam hdn hop X (gém Fe va 3 oxide cta sit) nung néng, sau mot thoi
gian thu dugc hdn hop chit rin Y va hon hop khi Z. Suc khi Z vao dung dich Ca(OH), du, dén
phan Ung hoan toan, thu dugc 4 gam két tua. Mat khac, hoa tan hoan toan Y trong dung dich
H,SO, dic, nong (du), thu dugc 1,008 lit khi SO, (dktc, san pham khir duy nhéit) va dung dich
chtra 18 gam mudi. Tim gia trj ciia m.

Hudéng din giai

S6 mol CaCO; = 4/100 = 0,04 (mol)

CO +FeO —— CO,+ Fe (1)

3CO +Fe,0; — — 3CO, +2Fe (2)

4CO +Fe;0; — — 4CO0,+3Fe (3)

Y gém: Fe, FeO du, Fe,O; du va Fe;sO, du;  Z: CO, va CO du.

Vi Ca(OH), du nén: Ca(OH),+ CO, ~ CaCO; + H,O

0,04 mol 0,04 mol

Theo (1,2,3): no x) pr = Ncoz = 0,04 (mol)

Nso2 = 1,008/22,4 0,045 (mol) NFre2(s04)3 = 18/400 = 0,045 (1'1'101)

Quy d6i hdn hop X thanh hdon hop chi chira Fe va Fe,0;

2FC + 6HZSO4 - FCQ(SO4)3 + 3802 + 6H20

0,03 mol 0,015 mol 0,045 mol

S6 mol Fe,(SO.)s do Fe,Os tao ra = 0,045 — 0,015 = 0,03 (mol)

F6203 + 3stO4 - Fez(SO4)3 + 3H20

0,03 mol 0,03 mol

= my=56.0,03 +160.0,03 = 6,48 (g)

Ta co: mx = mopy + my =0,04.16 + 6,48 =7,12 (g)
Cau 5: Hon hop khi X gom CH. va CH co ti khéi so véi khi  hydrogen la 10. Hon hop khi Y
gém oxygen va ozone c0 ti khéi so voi khi hydrogen 1a 20. Pé ddt chay hoan toan 1,12 lit hon
hop khi X can dung vira di V lit hon hop khi Y (c4c khi do & dktc). Xac dinh V.

Huéng din giai

Theo gia thiét ta co:

[I"IEH_ +n_, =005 [I"IEH_ =0,03

|16n,, +26n,, =0,05102" |n.,, =0,02

Qui d(i)i h(i)n hop X gém CH, va C,H, thanh hdn hop gdm: C 0,07 mol va H 0,16 mol
Qui d61 hon hop Y gobm O, va O; thanh O.
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Tén Gido Vién Soan: Pham Nhi ) )
Ap dung bdo toan nguyén to6 C, H, O trong phan ting dot chay:
n,=2n,,=n,, =0, 08mol
n. =n. =0,07mol
n, =2n, +n,, =2.0,07+0,08=0,2mol

= my=mo=0,22. 16 =3,52 (g)
32 _ 0880l

= ny= 220

Vay Vy=10,088 . 22,4 =1,9712 (lit)
Cau 6: Cho 20,80 gam hon hop Fe, FeS, FeS,, S tac dung v6i dung dich HNO; dic néng du thu
duge V lit khi NO, (13 san pham kht duy nhit, do & dkc 25°C, 1bar) va dung dich A. Cho A tac
dung véi dung dich Ba(OH), du thu dugc 91,30 gam két tia. Tinh V?

Hwéng din giai

Quy d6i hdn hop Fe, FeS, FeS,, S thanh hon hop gom Fe, S.

Goix,y, z lan luot la s6 mol cua Fe, S va NO,.

Theo dé, ta co:

Fe — FC(OH)3 S - BaSO4 HNO3 - N02

x mol x mol ymol ymol z mol z mol
56x+32y =20,8 x =0,2(mol)

= (107x+233y =91,3 = |y =0,3(mol)

Bio toan nguyén t6 Fe: 2Fe  —  Fey(SO.);
0,2 mol 0,1 mol
Vi s6 mol nhém (SO,) = 0,1.3 = 0,3 (mol) = ns
= Toan bd S chuyén hét vé& Fe,(SO.); = trong dung dich A khong chira H,SO..
Béo toan nguyén t6 N: HNO; —~ NO,

’ z mol z mol
Bao toan nguyén t6 H: 2HNO; — H,O
z
z mol 2 mol
Fe +S + HNO3 - FCQ(SO4)3 + N02 + HzO
0,2mol 0,3 mol z mol 0,1 mol zmol z/2 mol

DLBTKL: 20,8 + 63z=400.0,1 + 46z + 18.z/2 =40 + 55z
= 82z=1927 z=24 (mol) =V =2,4.2479 = 59,496 (lit)
Céu 7: Hoa tan m gam Fe, Oy bang lugng vira du dung dich HC, thu duoc dung dich X chira
1,27 gam mudi. Cho X tac dung véi luong du dung dich AgNOs thu dugce 3,95 gam két tua. Tinh
m.
Hwéng din giai
'FeO = amol
' Fe,0, =b mol
FeO + 2HC| — — FeCl, + H,0
a — a mol
Fe,0, + 6HCl — — FeCl, +3H,0
b — 2b mol

Quy ®@eFe O, thinh
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Tén Gido Vién Soan: Pham Nhi
FeCl, + 3AgNO, — — 2AgCl+Ag+Fe(NO,),

a  — 2a a mol
FeCl, + 3AgNO, — — 3AgCl +Fe(NO,),
2 — 6b  mol
[127.a+162,5.2b=1,27 ‘a =001
= = m =0,72 gam
143,5.(2a+0b) + 108.a = 3,95 b=0

Cau 8: Hoa tan hoan toan 20,88 gam mot oxide cua st bang dung dich H2SO4 dic, nong thu
dugc dung dich X va 3,248 lit khi SO, (san pham khir duy nhét, & dktc). C6 can dung dich X, thu
duge m gam mudi sulfate khan. Xac dinh m.

Huéng dén giai

n
Ta co: %2 =(),145 mol ’
Quy do1 20,88 g oxide cua sat Fe,O, thanh 20,88 g Fe va O
Goi ng. = x mol; no =y mol

0 +3 0 -2
Fe— Fe+3e ; O+2e— 0
X 3x y 2y
+f .|
S+262—- 5
029 0,145

Ap dung dinh luat bao toan electron, ta co:

3x=2y+0,29 — 3x -2y =0,29 (1)

Mat khac: 56x + 16y = 20,88 (2)

Tu (1) va (2) > x=0,29 vay=0,29

Mudi sinh ra 1a mudi Fe,(SO,)s. Ap dung DL bao toan nguyén td ta co:

1
Npe,(50,); — 5 DFe = 0.145 mol

- Mpe, (s0,),= 0,145.400 = 58 (g)

Cau 9: Cho 169 gam oleum vao 200 gam dung dich H,SO4 49,6% ta dugc dung dich méi co
ndng do 80%. Xac dinh cong thirc ciia oleum.
Huéng din giai
Quy d6i olem thanh H,SO, ¢6 ndng dd x% (x >100)

Tir so d6 duong chéo= — Bome _80749.6 169
Myso, a0 x—80 200
.q
> x=115,080% > BFD8 11598 4
B0n+98 100

Viy cong thtc can tim 1a H,S0,.3S0s.
Cau 10: Cho 0,02 mol P,Os vao dung dich clp’ra 0,02 mol KOH va 0,02 mol K5;PO.. Sau khi phan
ung hoan toan thu dugc dung dich X. Tinh s6 mol cua cac chat tan c6 trong X.

Huéng din giai
+H.O
T H—IJP?

W? — fy. A

L e
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Tén Gido Vién Soan: Pham Nhi

= T= ”&:% :i = tLoZ2mua JKHfPD-‘
Nypo, 0,00 3 'K,HPO,
KOH +H,PO, — — KH.PO, +H,0
X X X mol
2KOH +H,PO, — — K, HPO, +2H,0
2y y y mol
x+ v=006

'x =0,04 [KH,PO, =0,04 mol
. )
y=10,02 {K:HFD_. =0,02 mol

+'*»—DDS

DANG 3: BAI TOAN TiM KHOANG XAC PINH CUA PAI LUQNG HOA HQC
* Phuwong phap
Dua vao céc dai lugng c6 gidi han nhu: Hoa tri, hi¢u suit, s6 mol, ... dé tim ra mbi quan hé véi
gidi han cua dai luong can tim bang cach:
- Tim gié tr1 l6n nhét, nho nhat ciia mot dai luong dé dan dén yéu cau cuia bai toan.
- Gia str thanh phan hdn hop A, B chi chira toan A hodc B dé suy ra gi tri Ién nhat, nho nhét.
TH: Néu hon hop da biét lwong ciia méi chat thi xét 2 triuong hop:
- A tac dung trude 10i dén B = lugng chat can tim m,
- B tac dung trudc rdi dén A = luong chit can tim m,
= khoang bién thién: m,<m<m, (hodc nguoc lai )
TH: Néu hon hop chua biét khoi liong ciia moi chat thi xet 2 truong hop:
- Hon hop chi c6 chat A = lugng chit can tim m,
- Hon hop chi c6 chit B = luong chat can im m,

TH: C6 thé dimg phieong phdp dai s6 (dwa vao gici han cia dai lwong dd biét = khodng
bién thién ciia mot dai lirong chira biét):

m
h—<p, <—m
\Y,

reég s Higusuat: 0 <H%<100%
0 <s06 mol A <s6 mol hon hop A,B
x.A+y.B _
Néu X+ thi A <m <B (‘hodc nguogc lai)

* Vi du minh hoa:

VD: Cho hén hop gom 8 gam CuO va 3,6 gam FeO vao trong 300ml dung dich HCI 0,8M. Sau
phan ung co m gam chat ran khong tan. Hoi m nam trong khoang nao?
Giai

Mo :E =0,1(mol):n,_, :3'—'::I =0,05(mol):n,, =0,3.0,8 =0,24(mol)
80 ! 72

Vay HCI khong du tac dung véi hon hop oxide
+ Néu CuO phan ung trudc:

CuO + 2HCI - CuCl, + H,O
(mol) 0,1— 0,2
FeO + 2HCI - F€C12 + H20

(mol) 0,02 « 0,04

Sau phan tng : meeo(du)=3,6—-(0,02 X 72 )=2,16 gam
+ Néu FeO phan tng trude

FeO + 2HC1 - FCC12 + HzO

(mol) 0,05—~ 0,1
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Tén Gido Vién Soan: Pham Nhi
CuO + 2HCI - — CuCl, + H,O
(mol) 0,07 « 0,14
Sau phan tng : mcwo(du)=28-(0,07 X 80 ) =2,4 gam
Vi thyc té FeO va CuO cung phan tng voi HClnén 2,16g<m <24 g
Cdch 2 : C6 thé dat RO 1a CTHH dai dién cho hon hop
RO + 2HCI - RC12 + HzO
0,12 < 0,24
nro=0,15-0,12=0,03; khdiluong RO du : m=0,03 x M
Vi 72<M <80 nén= 72X 0.03 <m <280 X 0,03
2,16gam <m <24 gam

* Bai tap gidi chi tiét: ‘ ,
Céu 1: Hoa tan 1,7 gam hon hop gdm kém va kim loai A ( hoa tri II duy nhat) trong dung dich
HCI du tao 743,7 ml khi (dke 25°C, 1bar). Mit khac, néu hoa tan 1,9 gam kim loai A thi dung
khong hét 200 ml dung dich HC1 0,5M. Xéc dinh k~im loai A.
Huwdng dan giai

ny2 = 0,03 (mol)

Zn+2HC1 7 ZnCl,+H, (1)

A +2HCI 7 ACL+H, (2)

Theo (1,2): nzy, + ny = ny2= 0,03 (mol)

1,7

Khéi lwong mol trung binh cua 2 kim loai = 0,03 — 56,67 (g/mol)
Vi Mz, = 65> 56,67 = M <56,67 (*)
nuc = 0,2.0,5=0,1 (mol)
A + 2HCl - ACLL+H, (2)
1,9 38
M, M

4 mol
3,8

Theo d&: M4 <0,1 2 M, > 38 (*¥)
Tt (%), (**) va A cohoa tri I = A chi c6 thé 1a Ca (40)
Cau 2: Nung 20 gam hdn hop MgCOs, CaCOs;, BaCO; & nhiét d6 cao thi thu duoc khi A. Dan
khi A vao trong dung dich nudc voi thi thu duoc 10 gam két tiia va dd B. Pun ndng B hoan toan
thi tao thanh thém 6 gam két taa. Hoi % khéi luong caia MgCOs nam trong khoang nao ?
Huéng din giai

e, =0, lmal _,

Ae,co, MOS8 mol CaCO; ( tao them ) = 0,06 mol
MgCO; ~— MgO + CO,1 1
(mol) X X

CaCO; —'— CaO + CO,7 2)
(mol) y y

tO

BaCO; = 77 BaO + CO:7T )
(mol) z z

C02 + Ca(OH)z - CaCO;,l + HzO (4)
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Tén Gido Vién Soan: Pham Nhi

(mol) 0,1 0,1
2CO, + Ca(OH), — 7 Ca(HCO:s), (5)
Ca(HCO:;3), - CaCO; ! + H,O + CO,T (6)
(mol) 0,06

Trong d6 x,y,z 1a s6 mol MgCO;, CaCOs, BaCO; trong 100gam hdn hop
n.. =n +2.n =0,1+2.0,00 =0,22{mol)

Loy, CalCih {4
{84x+100y+197z =100
Suyratacohépt: XFY*FZ =0,22 5 =1,1
100y +197z =100- 84x (1)
y+2=0,225=L1-x (2

CalCiy (&

Theo cac ptpu:

=
100y +197z _ 100 - 84x
Tr(l)va2)taco:  ¥Y*z L1- x
IOO<M<197
Suy rataco: L,1-x giagiraduge 0,625 <x<1,032

Vay khéi luong MgCO; nam trong khoang : 52.5 % — 86,69 %
Céu 3: Cho 6,2 gam hdn hop X gdom Na va K tac dung véi dung dich HCI du. Tinh khéi lugng
mudi tao thanh.
Huéng din giai
Céc phuong trinh phan tng xay ra:
2Na +2HCl — 2NaCl + H, T
2K +2HCI — 2KCl + H, T
6,2 6,2
Taco : 39 <ny< 23
Theo PTPU ta c6 : s mol KL = s6 mol CI
Khéi lugng mubi tao thanh 1a: m= my+ma = 6,2+ 35,5. ny
Thay (1 )vao(2)tadugc : 11,84 gam < m< 15,77 gam
*  CO thé gia sir chi c6 Na = m;, gid sicchic6 K = my,. =  m; < m < m;
Ciau 4: Cho m gam Fe vao 300ml dung dich hon hgp 2 acid HC1 1M va H,SO, 0,5M. Sau khi
phan tng két thuc thu duoc 4,958 lit khi (dkc 25°C, 1 bar). C6 can dung dich sau phan (mg. Tim
gidi han khéi lwong mubi khan thu dugc?
Huéng din giai

My = 0,2 (mol); nge = 0,2 (mol);

ma=02x1=03 (mol); 5% =03x0,5=0,15 (mol)
Gia s Fe phan mg véi dung dich HCI truée, khi HCI hét méi phan mg véi dung dich
H,SOy,, ta ¢6 phuong trinh phan tng:
Fe + 2HCl] — F€C12 + H2
(mol) 0,15 0,3 0,15 0,15
— Npegr = 0,2 - 0,15 = 0,05 (mol)
Fe + H2SO4 — FGSO4 + Hz
(mol) 0,05 0,05 0,05 0,05
— Mpyesi = 0,15 x 127 + 0,05 x152 = 26,65 (g)
Gia str Fe phan ung véi dung dich H,SO, trude, khi H,SO4 hét thi méi phan Gng voi dung
dich HCI, ta c6 phuong trinh phan ing xay ra:
Fe + HzSO4 e FeSO4 + Hz
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Tén Gido Vién Soan: Pham Nhi
(mol) 0,15 0,15 0,15 0,15
— Npegr = 0,2 - 0,15 = 0,05 (mol)
Fe + 2HCI — FeCl, + H,
(mol) 0,05 0,1 0,05 0,05
— Myesi = 0,15 x 152 + 0,05 x127 = 29,15 (g)
Vay gi6i han khéi lwong cia mudi khan thu dugc la:
26,65 gam < mpyi < 29,15 gam
Céu 5: Pem hoan tan 6,285 gam hdn hop A gém ba mudi khan 1a BaCl,, MgCl,, AgNOs vao
nuoc (du) théiy tao ra két tia B va dung dich C. Loc tach két tia B, C chi chira hai mudi nitrate.
Cho C tac dung véi 100ml dung dich Ba(OH), 0,1M tao ra két tia D va dung dich G. Pem nung
D & nhiét d6 cao dén khi khéi lugng khéng ddi duoc m; gam chét rin I. G duoc trung hoa hoan
toan bang dung dich HNO; (vira du) duoc dung dich H, dung dich nay phan ng vira du voi
175ml dung dich Na,CO; 0,1M tao ra lugng két tua t6i da 1a m, gam. Tim m;, m,.
Huwéng din gii
Vi dung dich C chi chira hai mudi nitrate (Ba(NOs),, Mg(NOs),) nén ca ba chit déu phan
g hét.
Goi x, y 1an luot 1a s6 mol BaCl,, MgClL.

BaCl, + 2AgNO; — Ba(NOs), + 2AgCl| (1)
(mol) x 2x X 2x
MgCl, + 2AgNO; — Mg(NOs), + 2AgCl| ()
(mol) 'y 2y y 2y
Két tua B 1a AgCl
Dung dich C: Ba(NOs),: x mol va Mg(NOs),: y mol
Ta c6: 206 x + 95y + 340x(x+y) = 6,285 — 548x + 435y = 6,248 D
S6 mol Ba(OH), ban d¢au = 0,1 x 0,1 = 0,01 (mol)
Mg(NOs), + Ba(OH), — Ba(NOs), + Mg(OH), | 3)
(mol) oy y y y
Theo (3): ket tua D la Mg(OH), y mol
Dung dich G gébm Ba(N 03)2 (x +y) mol; Ba(OH), du (0,01 - y) mol.

Nung D: Mg(OH), — = MgO + H,O (4)
y y
==m,; = 40y (II)
Dung dich G + HNO;
Ba(OH)z + 2HNO; — BaCNO3)2 + H,0 (5)
(mol) 0,01 -y 0,01 -y
Dung dich H: Ba(NOs),: x+y+0,01 -y=x+0,01 (mol)
Ba(NOs), + Na,CO; — BaCO;| + 2NaNO; (6)

(mol) 0,01 +x ’0,01 +x 0,01 +x
Theo (6) va gia thiét:
Ao, —0,01+x =0,0175(mol)= x =0,0075mol = y =0,005mol

Thay vao (II) suy ram; =40 x 0,005 =0,2 (g)

- - = 5 5( &
Theo (6) ™2 ~Masco, =(0,01+x).197 =(0,01+0,0075).197 =3,4475(g)

Cau 6: Nung 20 gam hon hgp MgCO;, CaCOs, BaCO; & nhiét do cao thi thu dugc khi A. Dan khi
A vao trong dung dich nudc voi trong thi thu duoc 10 gam két tua va dung dich B. Bun néng B
hoan toan thi tao thanh thém 6 gam két ttia. Ho1 % khoi luong cia MgCO; nam trong khoang
nao?
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Huwéng dan giai

Tom tat so do sau:

‘MgCO. ,
; P 10 gam CaCO, (2)

20 gam | CaCO, (1) —"— CO, — ==

'BaCo, Ca(HCO, ), —— o gam CaCO, (3)
Phuong trinh héa hoc:
MgCO; — = MgO + CO,t (1)
CaCO; — "™ CaO + CO,1 )
BaCO; ~— — BaO + CO,1 3)

C02 + Ca(OH)z — CaCO3l + Hzo (4)

2C02 + Ca(OH)z — Ca(HCO3)2 (5)

Ca(HC03)2 - CaCO3l + H,O + COzT (6)

S6 mol CaCO:; bang 0,1 mol va bang 0,06 mol.

Theo phuong trinh (4,5) ta c6: S6 mol CO, = 0,1 + 0,06.2 = 0,22 (mol)
Téng s6 mol 3 mudi carbonate = 0,22 mol.

Ta co:
(84x +100y +1972=20  [84x+100y+197z=100
[ Xx+y+z=0,22 - x+y+z=1,1
100y +197z =100 - 84x
x+y=L1-z
100 < 1001972 _100-84x 107, 55 5<84x<86,75

v+EZ 1, 1-x
Vay % luong MgCO; nam trong khoang tir 52,5% dén 86,75%
Cau 7: (HSG Tinh Lam Pong 2017 — 2018) Biét A 1a dung dich chira 0,8 mol HCI, B 1a dung
dich chira hon hop 0,2 mol K,COs va 0,5 mol KHCO;. Xac dinh thé tich khi thoat ra (dktc) trong
cac truong hop sau:
* Trudng hop 1: cho rat tir tir dung dich A vao dung dich B.
* Truong hop 2: tron nhanh 2 dung dich A va B.
Huéng din giai
Ta co: nuc = 0,8 mol <ng =0, 2.2+ 0,4 =0, 9 mol — HCI thiéu (hét)
» Truong hop 1:
Cho tur tr A vao B, sau mdt thoi gian méi ¢6 khi thoat ra.
HCl +K,CO; - KHCO; +KCl
0,2 0,2 0,2 (mol)
HCI + KHCO; — KCI1 + H,O + CO,
Bd: (0,8-0,2) 0,7 0 (mol)
Pu: 0,6 — 0,6 0,6 (mol)

— VCOZ =0,6.22,4 = 13,44 lit
> Truong hop 2: D6 nhanh A vao B
- Gia stt K,COj; phan ung trudc.
K,CO; + 2HCI — 2KClI + H,0 + CO,
02 —04 0,2 (mol)
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KHCO3 + HCI — KC] + Hzo + COz
(0,8 -0,4) — 0,4 (mol)

— VCOZ =0,6.22,4 = 13,44 it
- Gia st KHCO; phan g trudc:
KHCO3 + HCI — KC] + HzO + COz
0,5 — 0,5 0,5 mol
K2C03 + 2HC1 — 2KC1 + Hzo + COz
0,3 — 0,15 (mol)

Veo _ _ :
— 2 =0,65.22,4 = 14,56 lit
Thuyc t€ cd 2 muodi déu tdc dung song song nén:

13,44 1it < VCOZ < 14,56 lit
Cau 8: (HSG Hod 9 — Tinh Binh Thugn 2017 — 2018) Hoa tan hdn hgp gém 12,8 gam CuO va 16
gam Fe,0; trong 155 ml dung dich H,SO, 2M cho dén khi phan tng xay ra hoan toan. Sau phan
g thdy c6 m gam chat ran khong tan. Tinh m?
Huéng din giai
Tinh s6 mol: Mcwo =010 (mol); Mo, =01 (mol); M0, =031 (mol)

n, =0,16+0,13=0,46>n_, =0,31 , =
: (mol) = Acid H,SO; thiéu.

* Néu CuO phan tmg trudc:

PTHH: CuO + HzSO4 - CUSO4 + HzO
(mol) 0,16 0,16

F6203 + 3H2804 - Fez(SO4)3 + 3H20
(mol) 0,05 0,15

) = m=0,05.160 = 8 (gam)
* Néu Fe,Os; phan Uing trudce:

PTHH: Fe203 + 3stO4 - Fez(SO4)3 + 3H20

(mol) 0,1 0,3
CuO + HzSO4 - CUSO4 + HzO
(mol) 0,01 0,01

= m=0,15.80=12 (gam)

Thue té CuO va Fe,0s; phan tng dong théi véi HoSO4 nén 8 (gam) <m < 12 (gam)
Cau 9: (HSG Héa 9 TP Hai Phong 2010-2011) Cho 25,65g hon hgp X gom Al, Fe, Cu vao m,
gam dung dich Y chita HCI va HSO, thu dugc m, gam dung dich Z chi chira cdc mudi tan va V
lit (dktc) khi H, con lai ms gam mdt kim loai khong tan. Cho tir tir dung dich Na,COs t61 du vao
dung dich Z thi thu duoc 23,3 gam hdn hop chit ran T. Cac phan tng xay ra hoan toan.
a) Tinh khéi luong ctia mdi kim loai c6 trong hdn hop X. Biét m, — m, = 9 gam.
b) Tinh khéi lwong mudi c6 trong dung dich Z.

Huéng din giai

a) 2Al+ 6HCI1 — AICl; + 3H,

2Al1 + 3H,SO4 7 Alx(SOs); + 3H»

Fe +2HCI — F6C12 + H2

Fe + HzSO4 - FCSO4 + Hz

FCClz + Na2C03 - FCCO3 + 2NaC1

F€SO4 + N32C03 - FCCO3 + 2NaQSO4

3Na,COs + 2AICI; + 3H, O 6NaCl + 2AI(OH); + 3CO;
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Tén Gido Vién Soan: Pham Nhi
3N32CO3 + Alz(SO4)3 + 3H20 - 3Na2804 + 2A1(OH)3 + 3C02
Theo d¢ bai khdi luong ciia Z 16n hon khéi lugng ctia Y
= Luong Al, Fe nhiéu hon luong H, 13 9 gam.
Goi x, y 1a s6 mol cua Al, Fe trong hdn hop X.

2Al 7 3H, Fe 7 H, Al 7 AI(OH); 2Fe™ FeCO;
x1,5x y y X X y y

27x+56y- (1,5x+y).2 :9© 24x+54y =9 < x=0,15
Ta co: 78x+116y =233 78x+116y =233 |y=01

= ma=0,15.27 = 4,05 (g); me. = 0,1.56 =5,6 (g)
b) n, =1,5.0,15+0,1=0,325 (mol)

2.n, =2.0,325=0,65 (nmol
Giai str dung dich Y chi chtra acid HCl: ng =~ ™ (mol)
m =m,, +m, +m, =4,05+5,6+0,65.355=32,725 (g)

(muoé trong Z
Ng, =N, =0,325 nol
Gia st dung dich Y chi chira acid H,SO,: ™
=m,, +m. +mg, =4,05+5,6+0,325.96=40,85 (q)

rﬂ(m.loé trong Z2)

= 32,725 (g)<m__, <40,85 (g

Céu 10: (HSG Hoa 9 — TP Ha Long — Quang Ninh 2010- 2011) Nung 20 gam hon hgp MgCOs,
CaCOs;, BaCoO;, & ghiét dd cao thi thu dugc khi A. Dan khi A vao trong dung dich nuéc Vf)i thi
thu duoc 10 gam két tia va dung dich B. Pun néng B hoan toan thi tao thanh thém 6 gam két taa.

Hoi % khdi luong ciia MgCO; nam trong khoang nio ?
Huwdng dan giai
Goi x, y, z lan luot 1a s6 mol cua MgCOs, CaCO;, BaCOs trong 20 gam hon hop.

Mo, (1G11) % =01 (mol); neo, (ICh 2)=%0 0,06 (mol)

MgCO; — = MgO + CO,! (1)  CaCO; —= Ca0 + CO, @)
BaCO; — — BaO + CO,' (3)
No, =Nhntip =X+Y+2 (mol)

CO, + Ca(OH), = CaCO;+H,0 (4) 2CO,+ Ca(OH), = Ca(HCO:), (5)
Ca(HC()3)2_> CaCO3l + HzO + COzT (6)

Theo (4), (5) va (6): o ~01+0,06.2=0,22 (mol)
{84X+100Y+197z
Taco (X+¥Yy+z=022

Cach 1: Gia st hdn hop chi chira MgCO; véi CaCO; hoic BaCOs
Néu hon hop khong chira CaCO;

84x+1972=20  (x =0,2065
T S = %Moo, =22 100% =86,52%
X+2=0,22 2=0,0135 - 720
Néu hdn hop khéng chira BaCO;
100y =2 —012 |
L [0y =0 X201, 01258 14m,—5p 5%
x+y =022 2=0,095 T 20
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[0)
Thuc té trong hon hop c6 ca 3 chatnén = 52,5% < oMo, < 86,25%
Céch 2: Phuong phép gié tri trung binh.
&4x +100y + 197z :100@ 100y +197z=100- 84x  100y+197z 20- 84x
= =
Xx+y+z=11 y+z=L1- x y+2z 0,22- x

20- 84x

0,22- x
0,125.84 0,2065.84
= 0 :100% < YoMy oo, <2—0

o)

= 52,50 < oMo < 86,2504
Cau 11: A 12 hon hop gom M,COs, MHCO;, MCI. Cho 43,71 gam hdn hop A tac dung hét voi
dung dich HCI thu duoc dung dich B va 17,6 gam khi C. Chia dung dich B 1am hai phan bang
nhau. Phan 1 tac dung vira d voi 125 ml dung dich KOH 0,8M. Phan 2 phan tng voi dung dich
AgNO; du thu dugc 68,88 gam két tna trang. Xac dinh tén kim loai M.

Hwéng din gidi

T cac cong thirc M,CO;, MHCO; va MCl = M ¢6 hoa tri 1.

GoiXx,y, z lan luot 1a s6 mol cua MoCO;, MHCO; va MCl ¢ trong 43,71 gam hh.

M;CO; +2HCI 7 2MCI + CO; +H,0; MHCO; +HCl ~ MCI +CO; +H:0

x mol 2x 2x X y mol y y y

Neo? =x +y=17,6/44 =0,4 (mol) (*)

1

2 dung dich B chira: ( x + 0,5y + 0,5z) mol MCl va HCI du

Phan 1: nkon = 0,125.0,8 = 0,1 (mol); KOH + HCI ~ KCl+H,0

0,1 mol 0,1 mol
Phéin 2: naea = 68,88/143,5 = 0,48 (mol)
AgNO; +HCl 7 AgCl + HNO;; AgNO; + MCl ~ AgCl + MNO;
0,1 mol 0,1 mol 0,38 mol 0,38 mol
= x+0,5y+0,52=0,38 @ 2x +y+2z=0,76 (mol) (**)
0<z<0,36

Tur (%) va ()= x+2=036 (*%) = {x =0,36- 2
Mat khac, ta c6: M + 60).x + (M + 61).y + (M + 35,5).z=43,71
® 2x+y+z)M+6l.(x+y)-x+3552=43,71
© 0,76.M +61.0,4 — (0,36 — z) + 35,52 = 43,71
19,67- 0,76.M

© 0,76. M+36,5.2=19,67 = 7= 36,5
19,67- 0,76.M 19,67- 0,76 M >0

Vi 0<z<036 =] 0< 36,5 <0.36 = <|19,67' O,76M <13,14

= 8,59 < M <2588 vaMcoéhéatril @ M chicé thé 1a Na (23)
Cau 12: Hoa tan vao nudc 7,14 gam hdn hgp mudi carbonate va hydrogen carbonate clia mot
kim loai R (hda tri I'). Sau d6 thém dung dich HCI du vao, thay thoat ra 1,344 lit khi (dktc). Xac
dinh cong thirc cua mdi mudi va tinh % khéi lugng mdi nguyén t6 trong hdn hop 2 mudi ban
dau.

= 100< <197= 0,125< x < 0,2065

.100%

Huéng din giai
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Mudi carbonate va hydrogen carbonate cia R (hoa tri I) c6 cong thuc dang R.CO;
Vél RHCO3

ncoz = 1,344/22.4 = 0,06 (mol)

R,CO; +2HCI 7 2RCl +CO,+H,0 (1)

RHCO; +HCI ~ RCI+CO,+H,0 (2)

Theo (1) va (2): Tong s6 mol hdn hop 2 mudi R,CO; va RHCO; = nco2 = 0,06 (mol)

= Khdi lugng mol trung binh cta 2 mudi R,CO; va RHCO; = 7,14/0,06 = 119 (g/mol)
ViMr>Mu=17 Mr2co® >Mruco® — Mr2co® > 119> Mguco®

2 2Mp+60>119>Mg+61 7 29,5<Mg<58;

Mit khac R co héatriI @ R chi c6 thé 1a K (39)

PHAN C: BAI TAP TU CAC PE THI CHON LOQC
Céu 1: (trich tir d¢ HSG 16p 9 tinh An Giang nim 2021- 2022) Hdn hop (X) gdm CuO va
Fe,Os. Hoa tan hoan toan 44 gam (X) bang dung dich HCI (dw), sau phan tng thu dugc dung dich
chtra 85,75 gam mudi. Mat khac, néu khir hoan toan 22 gam (X) bang CO (du), suc hon hop khi
thu dugc sau phan tmg tir tir qua 500 ml dung dich Ba(OH), x mol/l, thi thu dwoc 49,25 gam két
tua. Viét phuong trinh hod hoc clia cac phan tng xay ra va tinh gia tri ctia x?
Hudéng din giai
Céc phuong trinh hoa hoc xay ra:

CuO + ZHCl - CUC12 + HzO (1)

Fe,O; + 6HCl = 2FeCl; + 3H,O (2)

CuO +CO —— Cu+CO, 3)

Fe,0; +3CO — — 2Fe + 3CO; 4)

C02 + Ba(OH)z - BaC03 1 + Hzo (5)

BaCQ3 + COz + Hzo - Ba(HC03)2 (6)
Goi x vay lan luot 1a s6 mol cua CuO va Fe,Os ¢6 trong 44 gam (X) (x, y > 0)
Theo dé baitaco:  80x + 160y =44 )]

Theo (1): fewcrz = New = x mol

Theo (2): rect; = o NFe05 2y mol

Theo dé bai ta c¢6: 135x + 325y = 85,25 (1)

Tu (I) va (IT) ta dugc: x =0,15; y =0,2.

Vay trong 22 gam hon hop X ¢6: 0,075 mol CuO va 0,1 mol Fe,Os.

Theo (3) va (4): 02 = Ncw+ 3 Fe03= 375 mol,

Theo d& bai: "B<%3=0.25 mol.
1

Béo toan mol nguyén t6 C ta co: NBalHcos), — 2 (0,375 -10,25) = 0,0625 mol

) \ A LA , N n n
Bao toan mol nguyén t6 Ba ta co:  BAOHR = BaC0s 4 TBAHCOs) = () 3125 mol
0,3125

Vaygidtriciax la:x= 92 =0,625M
Cau 2: (trich tir @ HSG 9 Ha Ngi 2021 - 2022) Hon hop X gom x mol Na, y mol Zn va Z mol
Fe; hon hop Y gdm 18y gam Al va (11,5x + 28z) gam kim loai M. Hoa tan hoan toan X hodc Y
béng lugng du dung dich HSO4 0,5M déu thu dugc V lit khi H, (do & cing diéu kién nhiét do, 4p
suat).
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a) Viét cac phuong trinh hoa hoc xay ra.
b) Xac dinh kim loai M.
Huéng din giai
a) Phan ung :
Thi nghiém 1 :
2 Na + HzSO4 — NaQSO4 + Hz (1)

X — L5.x mol
/n + HZSO4 - ZHSO4 + H2 (2)
y — y mol
Fe + HzSO4 - FeSO4 + H2 (3)
z— z mol
Thi nghiém 2 :
2A1+ 3H,SOs, — Al(SO4); +3 H, (4)
18.y/27 — y mol
2M +n HQSO4 - Mz(SO4)n + n H2 (5)
(11,5x +28z2)/ M — n. (11,5x +28z)/ 2.M mol
18.y 11.5x + 28z
b)Coé:na= 27 molviny = M mol

Theo pu 1;2;3 co s6 mol H2 14 : v/22,4 mol
- hx+ty+z=v/224 (5)
Theo phan tng 4;5 co6:
11.5x + 28z
- y+ M .(n/2)=v/22,4 (6)

11.5x + 28z

Tu (5) va (6) cOM = 2.(x +2.2)
11,5x + 28z

vills< (0t 22) gy (g

Tu(7)va(@)co: 11,5n<M<14n

Bién luan véin =2 va M =24 => M la Mg
Cau 3: (trich tir dé HSG 9 tinh Ha Tinh 2021 - 2022) Thyc hién céc thi nghi¢m sau:
- Thi nghiém 1: Cho 0,15 mol acid HsPO, tac dung vé&i dung dich NaOH dur, két thiic phan tng
thu duoc dung dich c6 chira 13,2 gam mudbi.
- Thi nghiém 2: Cho 0,2 mol acid H;PO; tac dung véi dung dich NaOH du, két thuc phan tmg thu
dugc dung dich c6 chura 25,2 gam mudi.
- Thi nghiém 3: Cho 0,1 mol axit H;PO, tic dung v&i dung dich NaOH du, két thiic phan tng thu
dugc dung dich ¢ chira 16,4 gam mudi. Xéac dinh cong thiic phan tir ciia mubi trong cac thi
nghiém trén.

n (7)

Huéng din giai
-Thi nghiém 1:

n
BTNT P : 0p (trongmuéiy = 7+
3
Mg en :I?;.., g8

n 0,15
Mmuéi = HaPo

-Thi nghiém 2:
BTNT P : np (trong mudi) — ipo, :D-z( mOD

0-15 ol

mudi c6 cong thirc NaH,PO,.
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Mg e _ 23, —126 =

n 0,2 Lo 4 A .,
Mpusi = = mudi c6 cong thirc Na,HPO:.

-Thi nghiém 3:

BTNT P : 1P ( trong mudi) = P, =0.1 ( mOI)

nHl:":.l I

Mupsi = ' mudi c6 cong thirc NasPOL.
Ciu 4: (trich tir @ HSG 9 tinh Ha Tinh 2021 - 2022) Hoa tan hoan toan 19,1 gam hdn hop X
gém Mg, Zn va Al trong 500 gam dung dich chira HCI 5,84% va H,SO, 5,88%, thu duoc dung
dich Y va 15,68 lit khi H, (dktc). C6 can dung dich Y thu dugc m gam mudi khan. Tinh m.
Huéng din giai

]

Ry = I,;_;ﬁf =0,7{mol)
5 2R 5
Mygc =% =0,8(mol)
5. 88%.5
My so, :% =0,3(mol)
n :l”' C+n, o, =0,4+0,3 =0,7(mol)
", " i 50,

Nhan xét: = :

= Phan Ung xay ra vua du.
Ap dung DL BTKL:

m = Mg+ M acid — Maydrogen = 19,1+ 0,8.36,6 + 0,3.98 - 0,7.2 = 76,3 ( gam)
Céu 5: (trich tir dé HSG 9 tinh Ha Tinh 2021 - 2022 ) Hoa tan hoan toan m gam hdn hop X
gom Al, Cu va FeS vao dung dich chira 0,32 mol H,SO, dac, dun néng, thu duge dung dich Y chi
gdém cac mudi trung hoa va 0,24 mol khi SO, duy nhit. Cho 250 ml dung dich NaOH 1M phan
g hét véi dung dich Y, thu dugc 7,63 gam két tia. Tinh m.
Huéng din giai

(Al 'AlL(SO,);

Cu —SZEEL ( 2mol SO, +ddY | Fe, (S0,), — 2mina , |7:6308m: FEOH),, CulOH), AI(OH),

Fes 2 a0, (ddN2,%0, NaAIO,

. , 4

B
TNT H e =Miso, =0,32({mol)
BTNT O : Mo =4y, o, = 2N, - Ny, =4.0,32- 2.0,24- 0,32 =0,48(mol )
M5, ddr) :i”u::.m  =0,12{maol)

+n

BTNTS : Msixy _”::.:: S (dd ¥ )
Xét dung dich sau cung :
NNasos = Nsos = 0,12 (' mol)
BTNT Na NNaal02 — NNaOH - 2nNazso4 = O 25 0,24 = 0,01 (mol)

BTNT Al : naid sau cing) = Nnaato2 = 0,01(mol)

PTHH: 8NaOH + Alz(SO4)3 - 3NazSO4 + 2N3A102

ThCO PTHH . NNnaoH — 4nNaAlO2: 0,04 1'1'101

BT nhom OH : NOH (két tia) — NNaOH bd ~ NINaOH ( ptr tao NaAlO2) — 0,25 - 0,04 = 0,21 ( mOl)
BTKL : M KL (kéttia) = 7,63 — 0,2117 = 4,06 ( gam)

=0,24+0,12- 0,32 =0,04(mol)

© My so,
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M i vy = 4,06 +0,01.27 + 0,12.96 = 15,85 (gam)
Ap dung dinh luat bao toan khdi lugng ctia phan img X + 0,32 mol H,SO.:
mx + Mmusos = M musidd y) T Mso2 T Muzo
mx = 15,85+ 0,24.64 + 0,32.18 — 0,32.98 = 5,61 ( gam)
Ciu 6: (trich tir @& HSG 9 Ha Ngi 2023 - 2024) Cho 40,8 g hdn hop kim loai gom Mg va Fe (ti
1¢ mol 1: 2). Chia thanh 2 phan:
Phan 1: Cho hdn hop vao dung dich H,SO. loang du thu duogc 6,72 lit khi H..
Phan 2: Cho hdn hop vao dung dich H,SO, dac thu dugc 84,8 g mudi sulfate va 13,44 lit khi X
(dktc). Cho biét CTPT cuia khi X va viét PTHH xay ra.
Huéng din giai
S6 mol Mg va Fe trong hdn hop ban dau 1a:
24.n,,+56.n . =40,8 e~ 0.3 (mol)

T _1
Np 2 Nee— 0,6 (mol)
Phan 1: it sé mol Mg va Fe trong phan 1 1an luot 1a x va 2x
Mg + H2804 — MgSO4+ Hz Fe + HzSO4 — FGSO4+ Hz
X X (mol) 2x 2x  (mol)
S .0, =x+2x=03(mol) = x=0.1 (mol)

uy ra; '

Phén 2: S6 mol Mg, Fe trong phéan 2 1an luot la:

Mg a0y =0,3 — 0,1 = 0,2 (mol); ™ ypans = 0,6 — 0,2 = 0,4 (mol)

nx= 0,6 (mol)

Truong hop 1: H,SO, du

Mudi thu duge gdm: MgS0,0,2 (mol); Fex(SO4); 0,2 (mol)

Munusi sue = 120 . 0,2 +400 . 0,2 = 104 (g) > 84,8 (g) = Loai THI.
Truong hop 2: H,SO, hét

Mudi thu duge gdm: MgS0,40,2 (mol); FeSO,a (mol); Fex(SO.); b (mol)

{BTNT Fe:a+2b=04 { a=0,4 (mol)
Munugisue =120.0,2 + 152.a + 400.b = 84,8 = b = 0 (mol)
Suy ra mudi gom: MgS0, 0,2 (mol); FeSO40,4 (mol)
Ta co:

‘\.1 g— ?‘Eg+ 2e

0,2 0.4

B} +2 2 1] &-k
Fe — Fe+2e S+ke— §
0.4 0.5 0.6k 0.6

Baotoane: 0,4 +0,8=0,6k k=2 = X:SO,
PTHH: Mg + 2H,SOse — — MgSO,+ SO, + 2H,0

2Fe + 6H,SO4q:c — — Fex(SO4)s+ 3S0, + 6H,0

Fe + Fez(SO4)3 — 3FeSO4
Cau 7: (trich tir @& HSG 9 Bic Ninh 2023 - 2024) D6t chay hoan toan 17,92 lit hon hop X gém
cac chat: CH;-CH;, CH,=CH,, CH=CH can 52,64 lit O,. Mit khac, tron 17,92 lit hdn hop X véi
H,, r6i dan hon hop thu dugc di qua xtc tic Ni nung nong thu duge 23,4 gam hdn hop Y. Dan
hdn hop Y qua dung dich Br, du thdy lam mat mau t6i da m gam Br,. Biét cac phan (mg déu xay
ra hoan toan, cac thé tich khi déu do & dktc. Tinh m.

Hwéng din giai
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Ta c6: nx = 0,8 (mol), fo, = 2,35 (mol)
bat CTPT chung cua X la: CHon (0< k< 2)
* S dd phan tmg: X + 0, — — CO, + H0
BT C: "c0:=2ny=2.0,8= 1,6 (mol)

BT O: 2"co. + Mwo=pM0. = 2 1 6+ "no=22 35 = "wLo=1 5 (mol)

BTKL: Mx Mo, ZMeo, ¥Mio = ) — 1 644+ 1,5.18 - 2,35.32 = 22,2 (g)

= Mx=222:0,8=2775= 2.14+6-2k =27,75 = k =1,125
*XetTN2: X+H, —» Y

BTKL: M =M FMe =934 222 =12(g) = "em

BT lién két pi: 0,8.1,125 = e 4 Monpe = oope= (81,125 - 0,6 = 0,3 (mol)

Vay m =0,3.160 = 48 (g)
Céu 8: (trich tir @ HSG 9 Thanh Héa 2023 - 2024) Nung nong 60,01 gam hdn hop X gom
KMnO,, KCIO; va MnQO,, sau mét thoi gian thu dugce khi O, va 48,81 gam chatrin Y gém
K>MnOs, MnO,, KMnO,, KCI1. Bé hoa tan hoan toan Y can vira du dung dich chtra 1,6 mol HCI,
thu duoc 9,688 lit khi Cl, (dktc).
a) Viét PTHH cac phan ung xay ra.
b) Xéc dinh phan trim khéi lugng KMnO, bi nhiét phan.

Hwéng din giai

=1,2:2 =0,6(mol)

a) Nung néong X:
2KMnO; — — KoMnOs;+ MnO,+ 0,  (¥)
2KCIO; — — 2KCl + 30, (**)

Cho tac dung voi dung dich HCI dac

4HC1 + MHOZ — Ml’lClz + C12 + 2HzO

2KMnO, + 16HCI — 2KC1 + 2MnCl, + 5CI, + 8H,O
Kle’lO4 + 8HCl — 2KC(Cl + Ml’lClz + 2C12 + 4H20

b) Goi sb mol cia KMnO,, KC10;, MnO; lan luot 1a x, v, z
Ta co6: 158x + 122,5y + 87z = 60,01 (1)

BTKL cho O,: "o = 0,35 mol

BT H: "mo= 0,8 mol

BT O:4x+3y+22z=0,352+0,8=1,5 (2)

Dung dich thu dugc khi cho Y tac dung véi HCI 1a: KC1 (x + y) mol, MnCl, (x + z) mol
BTCly+1,6=x+y+2x+2z+0,4325.2 = 3x+2z=0,735 (3)

Giai h¢ phuong trinh (1), (2), (3), ta dugc: x =0,24; y = 0,175; z=0,0075

Trong Y khong c6 KC10; nén KCIOs nhiét phan hét.

Goi a 1a s6 mol KMnO, bi phan hity

Theo PTHH (*), (**) ta co:

n :En +ln :E.D.J?S+]—a =0, 35
2 2

a, A KOO, 7 TKMnO,

= a=0,175

0,175 ) )
5 N00% =72,92%
Vay % KMnO, phan huy = 0,24
Cau 9: (trich tir ¢ HSG 9 huyén Kim Thanh 2023 - 2024) Hoa tan hoan toan 10,42 gam hon

hop FeS,, FeS, Cu,S, MgS, ZnS trong dung dich H,SO, ddc néng. Sau phan tng thu dugc dung
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dich Y chi chira m (g) cac mudi sulfate trung hoa va 11,2 lit SO, ¢ dktc. Cho Y tac dung véi dung
dich Ba(OH), dén khi lugng két tiia 16n nhat 14 43,96 gam thi dimg lai. Tinh m.
Huéng din giai
Qui ddi hdn hop vé Fe, Cu, Mg, Znva S
Goi s6 mol e cho ctia hdn hop kim loai 14 x va sé mol cia S 13 y.
Ta cO M im0 = 10,42 — 32y

) N, :£+3_1- =0,5
Ap dung DL BTKL taco: = 2 (1)
2 — In?-l":.l”-. + InHL:'S-U
M két tua 16n nhit — ' !
M, =M T Mow— 10,42 - 32y + 17x
n Ba®0, :I]:'Si.li :%;ﬁ ITI'HL:'QI.“ :%]233
—D233
= M =1042-32y+17x+ 2 =43.96 (2)

Tr(l)va(2) ®x=0,28vay=0,12

Vaym=10,42-32.0,12+0,14 .96 =20,02 (g)
Céu 10: (trich tir & Chuyén Pong Nai 2023 - 2024) Tién hanh phén tich dinh luong hai chit
hitu co G; va G, thu duge s lidu co su tuong déng nhu sau: Oxi héa hoan toan 1,84 gam chat
can phan tich (G hodc G,) chi thu duoc 1,44 gam H,O va khi CO,. Khi dan toan bo luong CO,
d6 vao 100 ml dung dich Ba(OH), 1 M dé phan tmg xdy ra hoan toan thi thdy xuét hién 11,82
gam két tua. Biét ti khoi hoi cia Gy va G, so v6i khong khi (Minong ki = 29) déu nho hon 4.
Mat khac, khi xét cac phan ing hoa hoc cia Gy va G; thi ¢6 sy khac biét nhu sau:
- G, tac dung v6i Na thu duge sd mol khi H, gip 1,5 1an s6 mol ctia G, phan tng.
- Gz phan ng voi dung dich AgNOs trong NH; tao két tia Gs cd Mas — Mgz = 214 g/mol.
Viét cac cong thirc cau tao co thé co cia G; va Go.

Huéng din giai

nBa(OH), =0,1x1 = 0,1 mol.

Xét qua trinh phan tich dinh lugng cho ca G, va G..

Khi cho CO, tac dung v6i Ba(OH), c6 hai truong hop:

- TH1: Ba(OH), du

Do, =N, :U-m:'m':'lnc=ncoz=0,06mol; ny=2.ny ,=0,16mol
O:1’84_12';)6’06_0’16:O,06mol

= nC : nH : nO = 3:8:3 = Cong thuc c6 dang (C3H8O3)n
DoM <116 = CTPT: C3H8O3

- TH2: Ba(OH)2 phan tmg hét.

Npoco,=0,06mol

Bao toan nguyén td Ba:Ng,(0n),=Npaco, Npa(nco,), =1 ,0mol
= Ngy(nco,),=0,04mol

Béo toan nguyén t6 C:Nc=Nco,=Ngaco,*2-Npy(nco,), =0, 14 mol
Tuong tu nhu trudng hop 1: ny=2.ny,,,=0,16 mol

= mO =0 = CTPT: C7H8
Bién luan CTPT cho G1, G2:
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- G1 tac dung voi Na voi ti 16 s6 mol H2 gip 1,5 1an sé6 mol G1= trong phan tor G1 ¢6 3
nhém —OH dong thoi G1 ¢6 k =0 = CTCT: HO-CH2-CH(OH)-CH2-OH
- G2 tac dung voi AgNO3 trong NH3 tao thanh két tua
= G2 ¢6 2 nhém —-C=CH = CTPT C7HS

V& dugc 4 dong phan cia G2
Céu 11: (trich tir dé chuyén Hoéa Bic Giang 2023-2024) Suyc tir tir V, lit CO, (10,08 <V, <13,44,
& dktc) vao dung dich co chira 0,4 mol Ca(OH),, thu dugc m gam két tia va dung dich A. Pé phan
g vira du v6i dung dich A can V, lit dung dich gdbm HCI 0,3M va HNO; 0,2M. Tim m va V,, biét
cac phan ung x4y ra hoan toan.

Huéng din giai
Taco 0,45 <nce» <0,6
Khi suc CO, vao dung dich Ca(OH), c6 thé xdy ra cac phan tmg sau:
CO, + Ca(OH), — CaCOs + H:O (1)
X X X (mol)
2C02 + Ca(OH)z — Ca(HC03)2 (2)
, 2y y y (mol)
- B¢ chi tao mudi trung hoa :
C02 + Ca(OH)z — CaC03i + HzO
04— 04 0,4 mol
=> nce < 0,4mol
- Bé chi tao muébi acid:
2C02 + Ca(OH)z g Ca(HC03)2
0,8 — 0,4 (mol)
=>ncoy > 0,8mol

Vay véi 0,45 < neo, < 0,6 thi phan tmg s& tao 2 mudi va két tia s& giam dan khi lugng CO,

tang dan

Goi nCaCOs = x mol; nCa(HCOs), =y mol = x+y=0,4

- Khi n¢p,= 0,45 mol ta c6 x + 2y= 0,45

=>x=0,35;y=0,05

- Khi n¢p,= 0,6 mol ta ¢6 x+ 2y= 0,6
=>x=y=0,2
=> 0,2 < ncacos < 0,35 => 20g < mcacos < 35g
HCO3 + H+ — COzT + Hzo

0,Imol =n ., =n__ =0,4mol ) )
0, =>0,1/0,5<V,<0,4/0,5=>0,21it < V,<0,8 lit
Céu 12: (trich tir 4 Chuyén Héa Nam Pinh 2022 - 2023) D6t mot luong sit trong oxygen sau
mot thoi gian thu duoc m gam chat rin X gém Fe, FeO, Fe,0;, Fe;04. Hoa tan X vao 200 ml
dung dich H,SO, 1M dén phan mg hoan toan thi thu duoc 1,12 lit khi Ha, con lai 2,8 gam kim
loai chua tan. Tinh m.
Huwéng din gii

2Fe+0, —— 2FeO

3Fe +2 0, — — Fe;0,

4Fe + 30, ~ = 2 Fe,0;

Fe + H,SO; — — FeSO, + H,
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FeO + H,SO, — — FeSO, + H,0
Fe;0, + 4H,S0; — — FeSO; + Fex(SO0,); + 4H,0
Fe,0s + 3H,S0; — — Fex(SOu); + 3H,0

Fe + Fex(SO4); — — 3FeSO,

Vi sau phan tmg Fe con du nén san pham chi c6 FeSOy; H, va H,O

- Bao toan goc SO,> ¢6 s6 mol FeSO, = 0,2

- Bao toan nguyén t6 H ¢6 s6 mol H,O = 0,2- 0,05 = 0,15 mol.

- Bao toan nguyén t6 O ¢6 s6 mol H,O = s6 mol O trong oxide = 0,15 mol.

m = mFe + mO =0,2.56 + 0,15.16 + 2,8 = 16,4 gam.
Céu 13: (trich tir ¢ Chuyén Héa KHTN 2022 - 2023) Cho 12,8 gam bot luu huynh (sulfur)
phan tng voi 41,4 gam K,COs, ¢ nhiét do cao thu dugc 6,72 lit khi E; (dktc) va hdn hop ran X
chi gdm hai mudi E, va Es. Biét mudi E, va nguyén t6 potassium lan luot chiém 53,66% va
57,07% khdi luong cua X. Mubi E, tao thanh tir hai nguyén t6. Khéi lwong mol ciia E; nho hon
200. Xéc dinh E,, E,, E; va viét phuong trinh phan tmg xay ra.

Huéng dén giai
6,72 41,4
22.4 =0,3mol; ny o, —138
= E1 la COz
Trong muo6i Es, E; phai c6 sulfur )
Mat khac muoi E, dugc tao thanh tir 2 nguyén to.
Theo DPLBTKL: mg + m[(zco3: mx + mco2 = Mx = 12,8 + 41,4 — 0,3*44 =41 g

41%53,66 %
= = : =41-22=19

Mg, 100% 22g; mg, 9
Trong mudi E,, E; phai ¢6 luu huynh

Mit khac mudi E, duoc tao thanh tir 2 nguyén t6 = E, 1a K,S

nKZS:%:O,Zmol

= Ny yonge, =0, 4mol; N0 =0,2mol

= nKtrongE3:O’2mOl; nStrongE3:0’2mOI; nOtrongE3:(‘J 0,3 mol
= CTPT cua E3 1a (KzSzO3)n ma ME3<200

= CTPT cua E3 1a K28203

3K,COs + 48— 3CO0; + 2K, + K;8,05
Céu 14: (trich tir 4 Chuyén Héa Pho thong Ning khiéu 2022 - 2023) Nung mot khoang chat
A ¢6 trong tu nhién (sau khi loai bo céac tap chat) chi thu dugc chit rin 1a MgO. Phan tGng cta
9,32 gam A v6i 100 ml dung dich HC1 2,5 M, tao thanh 1,792 lit khi CO, (dktc), dung dich B chi
chtra mot mudi va HCI du. Luong HCI du nay phan tng vira dt véi 20 ml dung dich NaOH 2,5
M. Xac dinh cong thirc phan tir cia chat A va viét cac phuong trinh héa hoc. Tinh % khéi lugng
chét ran thu duoc so véi khéi luong chét ran A trude khi nung.

Huéng din giai

nE1 _O)SmOl; NS ban ddu = 034 mOl

nua = 0,1.2,5= 0,25 mol
n 1,792
€0, = 04 =0.08 mol
nnaon = 0,02.2,5= 0,05 mol
Trung hoa HCI du bang NaOH:

Phuong trinh héa hoc:
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HCl + NaOH — — NaCl + H20
0,05 0,05 (mol)

NHCl due = 0,05 mol

NHCI phén tmg véi A — 0,25 - 0,05 = 0,2 mol

0,2
Nger = 2 Nyear, = Mygay, ZT—O ,1 ( mol)

Theo DLBTKL ta ¢6: ma + myc = "% + "0, 4 Mo
= 9,32 +36,5.0,2=95.0,1 +44.0,08 +18."#0 = "m0 =0 2 mol

Theo bao toan nguyén t6 H ta cO: N wong (a) Tnct = 2 H20
Ny trong (A) + 0,2 = 20,2 = Ny trong (A) — 0,2 1’1’101
Vi Mmga) + Mca) + Mya) + M) = Ma = 24.0,1+12.O,08+1.O,2+16.n0(A) = 9,32
= Non) = 0,36 Il’lOl
Ta cO: nyga) + Neeay + Ny + Noay =0,1:0,08:0,2:036=5:4:10:18
Véy AZ Mg5C4H1008 = AZ 4MgCO3Mg(OH)24H20
Nung A:

4MgCOs.Mg(OH),.4H,0 ~ = 5MgO + 4CO; + 5H,0 o
Phan tram khoi lugng chat ran thu duogc so vdi khoi lugng chat ran A trude khi nung:

mMg 40.0,1 .
—=.100%=—"-"-.100%= 0
! 6=-3 3, 0=1042,92%

b

Céau 15: (trich tir ¢ Chuyén Héa Binh Phudée 2022 - 2023) Cho 15,2 gam hdn hop X gom axit
axetic va axit RCOOH (R 1a nguyén tir H hodc géc CH,) tac dung voi dung dich NaOH 4%,
phan mg xong chi thu dwgc dung dich Y trong d6 co chira 25,8 gam chit tan va 389,4 gam nudc.
Xéc dinh sb mol cuia mdi axit trong hdn hop X.
Huéng dén giai
Mygnaon = 25,8 +389,4 — 15,2 =400 gam
NNaoH = 0,4 mol
PTPU:
CH;COOH + NaOH — — CH;COONa + H,O
RCOOH + NaOH — — RCOONa + H,O
Bao toan khéi lwong: 15,2 + 16 =25,8 + 18.n (H,O tao ra)
= nH,0 tao ra = 0,3 mol
= NaOH du = n(CH;COOH+RCOOH) = 0,3 mol

Ta Cé ,'r"f EI tl?d: ,wr'. H OO

= acid RCOOH la HCOOH
CH;COOH (x mol) ; HCOOH (y mol)
(x +3 =03
|00x + 40y =15,2
= x=0,1;y=0,2
Céau 16: (trich tir d& Chuyén Hoéa Quéang Tri 2022 - 2023) Cho 80 gam bot Cu vao 200ml dyng

dich AgNO; (4 ndéng do a (mol/ 1), sau mot thoi gian thu duoc dung dich A va 95,2 gam chat ran
B. Cho tiép 80 gam bot PP vao dung dich A, phan tng xong thu duoc dung dich D chi chira mot
mudi duy nhat va 67,05 gam chat ran E. Tinh gia tri cia a.

Huéng din giai
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Cu(NO3), x mol + 80 0 Pbe" dd D:Pb(NO3)2 0,1a (mol)
1,25 mol Cu+0,2a mol AgNOs ¢~ OigéNos ),2a — 2xdmol g \

\

80
Pb % — 0,1a¢mol

Qu 1,25 — xiimol 67.05¢E#  Cuxmol
Y952 ¢ By Ag2xmol Agi,2a— 0,.2xmol

80 80
Ma=gg=1.25mol;  Magno=0.2.a mol; Mpy=7 - mol

- Goi s6 mol tham gia phan tng ctia Cu 13 x mol.
Co Cu +2AgNO; — Cu(NO;),+ 2Ag
X 2x X 2x  mol
- bao toan Ag co nAgNO3(A):nAgNO (E)= nAgNo Mg —0 2a-2x(m01)
- Bao toan Cu €O: Ney(p)= Neu(bandan) ™ Neu(no,),,=1,25-x(mol)

- Bao toan gbc -NOs ¢o: Mpy(no,),, = 0,1a (mol)

Z(D\ 8
0= 507 —0,1a (mol)
- Theo bai ramg =95,2 = 64(1 ,25-x)+108.2x — x = 0,1 (mol)

mg = 67,05 = 207(207 0,1a) + 108 (0,2a-2x) - a=2,5M

Céu 17: (trich tir & HSG 9 Ninh Binh 2021 - 2022) Hdn hop khi X gém H, va 2 hydrocarbon
A, B duoc chira trong mot binh kin c6 sin bot Ni dun noéng binh dén khi phéan Ung hoan toan thu
dugc 13,44 1 khi Y (& dktc) chia Y thanh 2 phan bang nhau:

- Phan 1 dan qua dung dich nuéc Bromine théy dung dich nhat mau va thu dugc duy nhét
mdt hydrocarbon A. d6t chay hoan toan A thu duge CO, va H,O véi ti 1& vé khdi luong tuong
ung 1a 88 : 45

- Phan 2 d6t chay hoan toan thu duoc 30,8 gam CO, va 10,8 gam H,O
a. Xac dinh cong thirc phan tir va cong thirc cAu tao cua A, B.

b. Tinh thanh phan phan trim theo thé tich cac khi trong X.
Huéng din giai

- Bao toan Pb c6: Npy(r)=Npbbandan - Mev(no,)

a) ny = 13,44:22,4 = 0,6 mol
- Xét P1: Vi Y lam nhat mau Bromine => Bromine dung du
Vay A 1a hydrocarbon no.

Goi CTHH A 1a C.Hp+»
Pthh: CnH2n+z + (3n+1)/2 02 g 1’1C02 + (I’H‘l) HzO
n mol (n+1) mol
Mco, 88 44n 88

Theo bai ram' -0 45 18(n+1) 45 <= n=4
Véy A lé, C4H10.
CTCT: CH3- CHz-CHz- CH3 hOéC
CHy -CH-CH,

‘ CH,
- Xét phan 2:
"c0,~ 30,8:44 = 0,7 mol; "2~ 10,8:18 = 0,6 mol
Ny = 13,44:2:22.4 = 0,3 mol.

Ta c6: s6 nguyén tir H trung binh: H=0,6.2:3 =4

sb nguyén tir Cacbon trung binh: €= 0,7:0,3= 2,33; )
Ma trong Y c¢6 C4Ho nén hydrocarbon khong no trong Y s€ c6 s6 C la 2
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THI: Y gdm C4Hyo; C,H,
Goi s6 mol C4H o 1a a mol; s6 mol C,H, 14 b mol
nipy=a+tb = 0,3 mol (1);

Bao toan C: %:~ 4a+2b=0,7 (2);
Tu (1) va (2) ta c6 a=0,05; b=0,25

Bao toan H: "H:0~ 5.0.5+2.0,25=0,75 > H:0~ 0,6 khong thoa méin yéu ciu d& bai (Loai)
TH2: Y gébm C.H,; C;Hs; CH,

Goi s6 mol C;Ho 14 a mol; s6 mol C,H, 1a b mol; s6 mol C,H, 13 ¢ mol

nipy =atb+c = 0,3 mol (3);

Bao toan C: 0>~ 4a+2b+ 2¢ = 0,7 (4);

Bao toan H: "H:07 5a+2b+ ¢ = 0,6 (5);

Tu (3), (4), (5) ta c6 a=0,05; b=0,1; c =0,15

Vay Bla C,H,; CTCT: CHE CH

b)Trong Y ¢6 s6 mol mdi chat la:

0,1 mol C4H,0; 0,2 mol C,Hy; 0,3 mol C,H,

(:H CH + Hz — CH2:CH2
0,2 mol 0,2 mol 0,2 mol

Vay trong X s6 mol cac chat 1a: 0,1 mol CsHjo; 0,2 mol H, va 0,2+0,3=0,5 mol C,H,

nx=0,1+0,2+0,5=0,8 mol

%V C4H1o = %n C4H10 = 0,20,8100 = 25%;

%V C,H, = %n C,H, = 0,5:0,8.100 = 62,5%;

%V H, = %n H, =0,1:0,8.100 = 12,5%
Céu 18: (trich tir @ HSG 9 Vinh Phiic 2021-2022) Cho 14 gam hdn hop X gém Cu, CuO,
Fe,0O; va Fe;0,4 tac dung vt dung dich HCI vira du, sau phan tng thu dugc dung dich Y. Suc tu
tir khi H,S dén du vao dung dich Y, thu dugc m gam két tiia Z. Hoa tan hét Z trong luong du dung
dich HNO; déc, néng, thu dugc 0,64 mol khi NO, (san pham khir duy nhit ciia HNO;). Mit khac,
dung dich Y tac dung vira du voi dung dich chira 0,098 mol KMnO, trong H,SO, loang, du. Biét
cac phan img xdy ra hoan toan. Tinh gi4 tri ctia m.

Huéng din giai
Quy d6i hon hop X thanh Fe, Cu va O ta c¢6 so do:

Fe 'FeCl:: a(mol)
X {Cu+HCl- — {FeCl::b{mol) +H,O
=0 | CuClz:c{mol)

Béo toan Cl-nHCl =3a + 2b + 2¢ (mol)

Bao toan H— nH,O = 1,5a + b + ¢ (mol)

Bao toan khdi lugng — 80a + 72b + 80c = 14 (1)

Khi cho dung dich Y tac dung v61 H,S thu duoc két tha 1a CuS va S.

CuCl, + H,S—CuS! + 2HCI

2FeCl; + H,S — 2FeCl, + S+ 2HCI

nCuS = ¢ mol; nS =0,5a mol.

Khi cho két tia Z tac dung véi HNO; thu duoc 0,64 mol khi NO,.

CuS + 10HNO3 - CU.(NO3)2 + 8N02 + HzSO4 + 4H20

S + 6HNO3—> HzSO4 + 6N02 + 2H20

— 3a+ 8¢ =0,64 (2)

Khi cho dung dich Y tac dung véi 0,098 mol KMnO,trong dung dich H,SO, ta c6:
IOFCCIZ + 6KMIIO4 + 24HQSO4—) SFez(SO4)3 + 3KZSO4 + 6MHSO4 + 24H20 +10C12
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10FeCl; + 6KMnOy4 + 24H,SO4— 5Fe,(SO4); + 3K,SO, + 6MnSO,4 + H,O + 15Cl..

5CUC12 + 2KMHO4 + 8HQSO4_> 5CU.SO4 + K2SO4 + 2MHSO4 + 8H20 + 5C12

—3a+3b+2c=0,49 (3)

Tu (1), (2), (3) ta c6: a= 0,08 (mol); b =10,05 (mol); ¢ = 0,05 (mol)

~ 7 Miéraz = 0,05.96 + 0,04.32 = 6,08 (gam)
Céu 19. (Trich tir d¢ HSG 9 TPHCM 2017 — 2018) Hon hop A gdm 2 mudi carbonate: CaCOs
va RCOs. Cho 5,97 gam A vao lo chira 200 ml dung dich H>SO., sau phan tng thu dugc 0,672 lit
khi CO,, chét rin B va dung dich C. C6 can dung dich C thu dugc 2,72 gam chit ran khan D.
Nung B thu duoc 0,448 lit CO, va chét ran E. (c4c thé tich khi do & dktc).
a. Tinh ndng d6 mol/lit cuia dung dich H,SO..
b. Tinh khéi lugng B va E.
¢. Cho ty 1¢ mol ctia CaCO; va RCO; trong hdn hop 13 4:1. Xéc dinh R.

Huoéng din giai
- Hon hop A (CaCO; va RCOs) + dd H,SO4 — ran B + dd C + CO,
CaC03 + HzSO4 - CaSO4 + HzO + C02 (1)

4x
RCO; + H,SO4 — — RSO, + H,O + CO, (2)
X
0,672
n., =—— =003(mol
©: S5 4 0,03(mol)

- Nung ran B thu dugc CO, varin E = trong ran B van con mudi cacbonat du, vay H,SO,
hét.
- Theo phuong trinh (1), (2) ta thay

Nys0, =Neo, =M =0.03(mol)

_003

\ Mygn, — =0,15(mol )
a. Nong d6 mol cua dd H>SOs: =02
b. Tinh khoi lugng ran B va ran E.

- Khoi lugng ran B.

+ Bio toan khéi lwrong: s ¥ Mhso. =M, * Mo * Mg * Mo

< 5,97+ 0,03.98 =0,03.44 + 0,03.18 + myn + 2,727 muns = 4,33 gam

- Khéi luong ran E.
0448
nCD;[anLngE.jl :m =0,02(rrol)
; m, . =M ... .
+ Bdo toan khéi lugng: | e 1 costminnse T Thie o 4 332002 44 + myg,

= Myne = 3,45 gam.
¢. Xac dinh R:

_ Goi Neacoy =X(MO) Moo, =X(MO). (1 16 mol 12 4:1)
. 5 . Netronghenti pa) :Z Neg, _ _
- Bao toan C: renghenhipal 2=0,03 + 0,02 =0,05 (mol)
Nego, +Mheo, =0.05 4x +x=0,05 = x=0,01

= Caliy
- Khéi luong hdn hop A la: e ¥ Mo, T3 4100 4+ x (R + 60) = 5.97
< 4.0,01.100 + 0,01.(R + 60) = 5,97= R =137 (kim loai Ba phu hop)

Nhém Thaiy: Nguyén Quoc Diing — Tel & Zalo: 0904.599.481 Page 30



Tén Gido Vién Soan: Pham Nhi
Céu 20. (Trich tir d¢ HSG 9 Ha Ngi 2018 — 2019) Hoa tan hét m gam hdn hop X gdm Na,CO:s,
MgO, a mol Fe;04 va 2a mol KHCO; trong 400 gam dung dich H,SO4 17,15%. Sau khi céc
phan mg xdy ra hoan toan thu dugc khi CO,; dung dich chta (m + 42,68) gam mudi sulfate
trung hoa va 345,44 gam nudc. Tim gidi tri cia m va a.
Huoéng dén giai
400x17,15

n =———==0,7(mol
Taco: %~ 10008 O M = m

Theo bao toan nguyén té H, ta co:

=400- 0,7x98=3314(gam)

H,0 (H,S0,)

2.345,44

nKHCO3 + 2nHZSO4 :anZO = 2a+ O Tx2=—"——"— 18 = a :0,08 mol

= Nee o, =0,08(mol); Ny, =0,16 (mol)

Dit sb mol cuia Na,CO; va MgO 1an luot 1 x va y mol

Phuong trinh phan mg:
N32CO3 + H2SO4 - Nast4 + COz + HzO (1)
MgO + H,SO, 7 MgSO, + H,O (2)
Fe304 +4 HzSO4 - Fez(SO4)3 + FeSO4 + 4H20 (3)
2KHCO; + H,SOs 7 K,SO4 + CO; + 2H,0 4)

X n = 0,08x4+0,08=0,7 =0,3
Tt phuong trinh (1) dén (4), ta co Hs0, — XY + = X+Yy M

Theo bao toan khoi lugng ta c6: m = 106x + 40y + 0,08.232 + 0,16.100 (I1)
Mpyé = M+ 42,68 = 142x + 120y + 0,08.552 + 0,08.174 (1II)
Thay (II) vao (III) ta co6: 36x + 80y = 19,16 (Iv)

x =011

Tix (1) va (IV) ta c6: {y =019 5 ;= 53,82 (gam)

Céu 21. (Trich tir d¢ HSG 9 Kién Giang 2018 — 2019) Cho hdn hop khi A gém chlorine va
oxygen phan tng vira hét véi mot hdn hop gom 4,80 gam magnesium va 8,10 gam nhom
(aluminium) tao ra 37,05 gam hon hop B gdm cac muoi chloride va oxide.
a) Xac dinh thanh phan phan trim theo khdi luong ctia mdi chat trong hdn hop A?
b) Cho B vao nudc léy du, thu dugc dung dich C va ran D. Cho V ml dung dich NaOH 1 M tur tur
vao dung dich C dén khi thu duoc két tia 1on nhét. Tinh gia trj V?
Huéng din giai

a.

- Goi s6 mol cua khi clo va oxi lan luot 13 x va y

- Dung BPLBTKL: 71x + 32y +4,8 + 8,1 =37,05 (1)

- Céc qua trinh hoa hoc xay ra:

Cl, — 2CI Mg — Mg*
X 2x 0,2 0,2
0, — 20~ Al — Al

y 2y 0,3 0,3

- Dung BLBTDT: 2x.1 +2y.2=0,2.2+0,3.3 (2)
- Tu (1) va (2) giai hé phuong trinh: x = 0,25; y =0,2
45
Yomg, = 71.0,25 A00% = 73.49%
0 T71.0,25+32.0.2
om, = 100%-73,49% = 20.51%

b.
- Dung dich C gém AICl; (a mol) va MgClL, (b mol)
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- Cho V ml dung dich NaOH 1 M tir tir vao dung dich C dén khi thu duoc két tia 16n nhat
Céc phan trng hda hoc xay ra:
AICl; + 3NaOH — AI(OH); + 3NaCl (3)

a 3a
MgCl, + 2NaOH — Mg(OH), + 3NaCl (4)
b 2b

Bao toan nguyén t6 Cl:3a+2b=2x=2.0,25=0,5
Tu (3) va (4) thay s6 mol NaOH = 3a +2b =0,5

0.5
Vi ===, 5(1) = 500(ml)

MNaOH

Céu 22: (Trich dé thi HSG 9 — Tinh Thira Thién Hué 2017- 2018) Cho 43,71 gam mdt hdn hop
X gdm M,CO;, MCl va MHCO:; tac dung hét véi V ml (du) dung dich HCI 10,52% (D = 1,05g/ml)
thu dugc dung dich A va 17,60 gam mot chat khi. Chia dung dich A 1am hai phan bang nhau:
Phan 1: Phan ung vura du véi 125 ml dung dich KOH 0,8M, sau d6 ¢6 can dung dich thu dugc m gam
mudi khan.
Phan 2: Tac dung hoan toan véi dung dich AgNO; du thu dugc 68,88 gam két tua tring.
a. Xac dinh M (biét M 1a kim loai kiém) va phan tram khi luong ctia cac chét c6 trong hdn hop X.
b. Tinh V vam.
Hudéng din giai
bit a, b, ¢ lan lrot 1a s6 mol cua MaCOs3, MCl, MHCOs trong 43,71 gam hén hop X

Tacéd: (2M +60)a + (M +35,5)b + (M + 61)c = 43,71 (1)
M.CO; + 2HClI] — 2MCl + CO; + H;O (1)
MHCO; + HCI — MCl + CO; + HO (2)

17.6
T (1.2): noy =a+c=——=0.4 (II)
€0 44
HCly + KOH — KCl + H:0 (3)

Tux (3): Mgy gy = Mpey = My = (0,125.0,8).2 =0, 2Zmol
HClde + AgNO; — AgCl + HNO: (4)
MCl  + AgNOs — AgCl + MNO; (5)

=2 40,2 = 1143,5).2 =

Tir (1-5): Mser =2a+b+c+0.2 =(68.88:143.5)2 20,96

= 2a+b+c :[:'._?f] (III)

. _0.76M- 6,53
Tur (LILIID): 30,5 Ma: 0<a<04
M- 6,5
0<270M= 053 4 4es 5.6<M <27.8.

= 36,3 Vay: M =23 (Na).
= a=03; b=0,06; c=0,1

=2a+c+0,2 =09ma!

b. Ta co: et
.5.0,9.
-~ :M =297, 4ml
10,52.1,05
2a+hb+c
Ny =———— =0,38mol = m, ., =0,38.58,5 =22,23gam
Ta co: 2

ne =0,1.74,5 =7, 45gam
Vay: m= 22,23 + 7,45 =29,68 gam
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