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CHUYEN PE: BAI TOAN TONG HOP

PHAN A: Li THUYET
««s Bio toan nguyén t6: Trong cic phan Gng hoa hoc, sd nguyén tir cia mdi nguyén tb giir
nguyén nén:
- S6 mol nguyén tir cia nguyén t6 tham gia phan tng bang s6 mol nguyén tir ctia nguyén t6 do
tao thanh sau phan ung.
- Khbi lugng cua nguyén té tham gia phan uing bang khbi luong cua nguyén té d6 tao thanh sau
phan ung.
«s« Pinh luit bao toan khdi lwong
“Trong cac phan ng hoa hoc, tong khdi luong céc chit tham gia phan tng bang tong khbi
luong cac chat tao thanh sau phan ting”.
Toéng quat: A+ B — C+D = m, + mp=mc + mp
Tu d6 tinh duoc khoi lugng cua 1 trong 4 chit A, B, C, D khi biét khdi luong cua 3 chét con lai.
* P6i v6i phan tng chi c6 chat ran tham gia: Goi mr 1a tong khdi lwong cac chit trude phan
g, ms 13 tong khéi lugng cac chat sau phan tng. Phan tng xdy ra hoan toan hay khong hoan
toan ta ludn c6: mr = mg
* Pdi v6i phan g xay ra trong dung dich ma san pham c6 chat két tua tao thanh hodc c6 chat
khi bay ra thi khi tim khéi luong ctia dung dich sau phan tmg phai trir di khdi lugng chét ran va
chat khi tach ra khoi dung dich. Maa sau pi = Mad e pie= Micée tia — My
* Khi ¢6 can dung dich thi khéi lwong hdn hop mubi thu dugc bang tong khdi luong cua cac
kim loai va géc acid: Mumusi = M kim loai T M géc acid
e« Dinh luét bao toan dién tich
Trong dung dich cac chat dién li hodc chét dién li nong chay thi tong s6 dién tich duong ciia cac
cation bang tong s6 dién tich 4m cua cac anion.
> sodrol » fiied tich ion dédng =>_ sodrol « fiea tich ion aén
««» Dinh luit bao toan electron: Trong cic phan tng oxi hoa khir thi tong sb mol electron chét
khir nhudng bang tong sb mol electron chit oxi hoa nhén.

Zne nhuong — Z e nhian
Khi c¢6 nhiéu phan ting hodc phan tmg qua nhiéu giai doan thi can nhan dinh dung trang thai dau
va trang thai cudi ctia cac chat oxi hoa, hodc chat khir khong can quan tdm dén trang thai trung
gian va khong can viét phuong trinh hod hoc ctia cac phan Ung xdy 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 s6 chat thanh phan nhiéu hon sé dit kién dé bai cho.
+ Dir kién dé bai cho khong thé chuyén dbi thanh sé mol.
+ Céc bai toan ¢ nhiéu giai doan chuyén héa phirc tap.
- Dya vao dir kién dé bai dé ap dung bao toan khéi lwong hodc bao toan sé mol nguyén tir
nguyén td, ... cho phu hop.
* Vi du minh hga:
VDI: Cho kim logai M (hoa tri Il) tac dung vira du voi dung dich HCI, thu dwoc 9,916 lit khi H, (o
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dkc 25°C, 1bar) va 125 gam dung dich A cé nong do 30,4%. Tim tén kim loai M.
Giai

n
_T& GT: ™ =0,4 (mol); ¥ =38 (gam)
_PTHH: M + 2HCI — MCl, + H,
04 08 04 04 (mol)

- Ap dung BTKL, ta c6: my + mpc = Mha, ¢ Mh,
— 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;0, (ti 1é mol 2 : 1) & nhiét @ cao, sau mét thoi gian,
thu dwge chat ran Y. Hoa tan hodn toan Y trong dung dich H,SO, lodng du, thu dwoc 6,1975 lit
khi H, (dke 25°C, 1bar) va dung dich sau phdan vmg chira 78,54 gam hén hop mudi. Tinh gid tri

cua m.

Gidi
. Al 2x
A2x (mol)
x:mig 22X ™) e e 36, HS0, il > muok+H. + H.O
| FeO, : x (mol) ‘ c
E _O:4x
. =025 mol

Bao toan H: 10 = y—0,25
Bédo toan O: y— 0,25 =4x (1)
Al 2x
. Fe:3x

Mubi ‘504 Y, khéi lugng mubi: 2x.27 + 3x.56 + 96.y = 78,54 (2)

Giai hé pt (1) va (2): x=0,09 - m = 25,74 (gam)
VD3: Chia hén hop X gom 2 kim logi ¢é héa tri khéng doi thanh 2 phan bang nhau.
Phan 1: Hoa tan hodan toan bang dung dich HCI dw thu dwoc 1,9832 lit H, (dke 25°C, 1bar).
Phan 2: Nung trong khéng khi duw, thu dwoc 2,84 gam hon hop rdn chi gom cdc oxide. Tinh khoi
lieong hén hop X.

Giai

Vi hén hop X dugc chia thanh 2 phan bang nhau nén téng sb mol x dién tich ion duwong

(KL) trong 2 phan bang nhau.

BTDT = 2no* = 1. n¢r';

Ma: nem = ng' = 2nm = 0,16 mol

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

Ap dung dinh luat bao toan khdi lugng cho phan tng & phﬁn 2:

Moxide = Mg + Mo = Mg = 2,84 — 0,0816 = 1,56 gam

= Khéi lwgng hdn hop X =2.1,56 = 3,12 (gam)
VD4: Hoa tan hét 7,44 gam hon hop Al, Mg trong thé tich vira di la 500 ml dung dich
HNO:; lodng thu dwoc dung dich A va 3,4706 lit (dke 25°C, 1bar) hon hop hai khi dang mol c6
khoi lwong 5,18 gam, trong d6 c¢é mét khi bi héa ndu trong khéng khi. Tinh thanh phan phdn
trdm theo khéi liong ciia moéi kim loai trong hon hop.

Giai
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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
o= "% =0,14/2=0,07 mol

Al — A" + 3e N*+3e —» N?(NO)

X 3x (mol) 0,21 0,07 (mol)
Mg — Mg+ 2e 2N + 8¢ — 2N*' (N,0)

y 2y (mol) 0,56 0,07 (mol)

Theo dinh ludt bao toan e = 3x + 2y = 0,77 (1)
Laicd:27x +24y=17,44 (2)

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

* Bai tap giai chi tiét
Cau 1: Hoa tan hoan toan hon hop X gém 0,3 mol Fe; 0,1 mol Fe;04; 0,1 mol FeS, vao dung
dich H,SO, dac noéng du thu dugc dung dich A. Cho dung dich NaOH du vao dung dich A thu
duoc két tua B. Loc két tia, rira sach, séy kho, nung trong khong khi dén khoi lugng khong doi
thu duoc m gam chat rdn Y. Tinh gi tri cia m.
Huéng din giai

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

Vi nung két tia B trong khong khi dén khéi lugng khong doi = Y 14 Fe,0s

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

2Fe ( trong X) — Fe,0s3

0,7mol 0,35 mol

= Mo, 0,35, 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 duogc dd Y chi chira 2 mubi sulfate va thoat ra khi NO (sdn pham khir duy nhdt).
Tinh a.
Huéng din giai
Béo toan nguyén t6 Cu: Cu,S > 2CuSO,
0,25 mol 0,5 mol
Bio toan nguyén tb Fe: 2FeS, = Fey(SO4)s
a mol a/2 mol
Bao toan nguyén t6 S ta c6: 0,25 +2a=0,5+3.a/2 = a=0,5 (mol)
Ciu 3: Tinh khéi luong quing pirit chita 75% FeS, (con lai 14 tap chat tro) can dung dé diéu
ché 1 tan dung dich H,SO, 98%; biét hi¢u suat qua trinh diéu ché H,SO,1a 80%.
Huéng din giai
M, 5, =1'E =0,98 .
- 100 (thn)
Bao toan nguyén t6 S: FeS, = 2H,SO,
120 (g) 2.98 (g)
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120 100

m,.. -3 0980 _o 75
19 80 (tn)
@.{l 5=
—>M(quang prit) = e 1 (tan)

Ciu 4: Dé m gam phoi bio sat ngoai khong khi, sau mot thoi gian bién thanh hdn hop A c6 khbi
luong 12 gam gdm Fe, FeO, Fe;0., Fe,0s. Cho A tac dung hét v6i dung dich HNOs lodng du thiy
sinh ra 2,24 1it khi NO duy nhat & dktc. Tinh gia trj m.

Huéng din giai

A + HNO; 7 Fe(NOs); + NO + H,O
Bao toan nguyén t6 Fe: nreno®)® = npe = m/56 (mol);
Bao toan nguyén t6 N: Ynuno® = nno + 3.0reno 3= 0,1 + 3m/56
1
Bao toan nguyén t6 H: nizo= 2 . nivo*= (0,1 + 3m/56)/2
DLBTKL: ma + muno® = Mreno?)? + Mo + mMu2o
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 hdn hop gdm x mol FeS, va y mol Cu,S vao acid HNOs (vira dir), thu
dugc dung dich X (chi chira hai mudi sulfate) va khi NO (san pham khtr duy nhat). Tinh ti sé x/y.
Huéng din giai
Céch 1: Bao toan nguyén to
Béo toan Fe: 2FeS, = Fex(SO0.);
xmol  0,5x mol
Béo toan Cu: Cu,S = 2CuSO4
ymol 2y mol
PLBT nguyént6S: 2x + y = 0,5x.3 +2y=1,5x + 2y
X 2
= 05x=y = y=1
Cach 2: Bao toan dién tich
dung dich X chtra: Fe»(SO,); va CuSOs:
FeS, Fe*" + 2SO0, Cu,S = 2Cu*" + SO/
xmol xmol 2x mol ymol 2y mol ymol
DLBTDT: >n dién tich dwong — 2n dién tich am

=2
1

S3x+22y =Q2xt+y)2e2y=x> 7V =
Cau 6: Hon hop X gém Na, Ba, Na,O, BaO. Hoa tan hoan toan 21,9 gam X vao nudc, thu duoc
1,12 lit khi H, (dktc) va dung dich Y, trong d6 c6 20,52 gam Ba(OH), va m gam NaOH. Tinh m.
Huéng din giai

2Na + 2H,O = 2NaOH + H, (1)

Ba +2H,O = Ba(OH), + H> (2)

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

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

Goi x 14 s6 mol NaOH c¢6 trong dung dich Y.
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Bao tOé,Il H: Ny (]-[2 0) = NNaoH + 2.nBa(OH)2 + Zl’lH2 =X+ 20,12 + 20,05 =X+ 0,34 (mol)
= nuo(pw = 0,5x + 0,17 (mol)

DLBTKL: mx + mu2opw = Myaon T Maaon)? + mMy?
©21,9 +18.(0,5x + 0,17) = 40x + 20,52 + 2.0,05
= x=0,14 (mol) = m= 0,14.40=5,6 (g)
Cau 7: Nung 23,70 gam KMnO, mdt thoi gian duoc 22,10 gam hdn hop chat ran X. Cho X tac
dung véi dung dich HCI dac, dun néng thu dugc dung dich Y chira cac chét tan KCI, MnCl,, HCI
du va V lit khi Z (dktc). Tinh s6 mol HCI d& phéan tmg? Tinh gia tri V?
Huéng dén giai
2KMnO;—— K>MnO; + MnO; + 05 (1)
Chét ran g@)m KMnO4; KouMnOg4, MnO,

2KMnO, + 16HCI— > 2KCl + 2MnCl, + 5Cl, + 8H:0 (2)
K,MnO; + 8HCI ——> 2KCl + MnCl, + 2Cl, + 4H,0 (3)

MnO, + 4HCl — > MnCl, + Cl, + 2H;0 (4)

Nivmo* = 0,15 mol

BTKL: mgwmno+=mx + mo2 —~ noz = 0,05 mol.

Bao toan nguyén t6 O: no x) = 4. Nkmmo* — 2.102 = 0,5 mol

Tir cac PTHH (2,3,4) ta thdy no o = N2 o Ma Ny = 2.0520

Vay nuci vy = 0,5.2 = 1 mol

Nkcr = Ngvno * = 0,15 mol = nyuer2

Bao toan nguyén t6 Cl: nua = nga + 2. Nymcr2 + 2. N2

= ne2 = 0,275 mol = V =0,275.22,4 = 6,16 (lit).
Céu 8: Cho 33,6 gam hdn hop bot X gom sit voi 2 oxide cia sit tac dung voi dung dich
H,SO, dic néng, thu dugc 5,2059 lit SO, (sdn phdam khir duy nhadt, ¢ dke 25°C, 1bar) va con
1,68 gam kim loai khong tan.
a) Tinh % khéi luong mdi nguyén t6 trong X.
b) Chol,68 gam kim loai khong tan ¢ trén vao dung dich HCI1 36,5% (du 25%), dugc dung dich
Y. Can dung dung dich chira t6i thiéu bao nhiéu gam KMnO,, c6 mit H,SO, lodng du dé phan
mg hét v&i dung dich Y.

Huéng din giai
Pit cong thirc chung cia cac oxide cua sat 1a Fe,O,.

2Fe + 6H:SOx0 — Fex(SO4)s + 380, + 6H,0 (1)
0

2FesOy + ( 6x — 2y)H,SO4q — xFex(S0s); + (3x — 2y)SO, + (6x- 2y)H,O (2)
ViFe du = Fey(SO,); hét theo phan tmg sau:

Fe + Fe,(SO4); ?FeSO4 (3)

Goi x 12 s6 mol FeSOy;

nso2= 0,21 (mol); mx = 33,6 — 1,68 =31,92 (g)

Tacosoddosaw: X +  H,SO, = FeSO, + SO, + H,0
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31,92 (g) X mol 0,21 mol
Béo toan S: ny2504=x+ 0,21 (mol);
Béo toan H: ny2o=np2s504+=x+ 0,21 (mol)
DLBTKL: 31,92 +98.(x +0,21) =152.x + 0,21.64 + 18.(x + 0,21) = x = 0,49 (mol)
= > mp. = 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 + 2HCI — FeCl, + H,
0,03 mol 0,06 0,03
Nict @ = 0,06.25% = 0,015 (mol)
10HCI + 2KMnO4 + 3H2S04 — K2S04 + 2MnS0O4 + 5CI12 + 8H20

10FeCI2 + 6KMnO4 + 24H2S04— 3K2S04 + 6MnSO4 + 5Fe2(S04)3 + 10CI2 + 24H20
1 3

Nkvno* = 9.0,015 +3.0,03 = 0,021 (mol) = nxwmo+= 0,021.158 = 3,318 (g)
Céu 9: Cho 19,52 gam hdn hop bot A gém Fe va Cu vao dung dich HNOs, khudy déu dén khi
phan mg xay 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 mot kim loai. Xac dinh néng dd mol/l cua cac chat tan trong
dung dich B.

Huwéng din gidi
Vi tinh khir cia Cu < Fe = Kim loai du 1a Cu.
Cu du = HNO; hét = mubi Fe(NOs); dd bi Cu khir hét thanh Fe(NO;), va Cu(NOs)..
4,48
vo = 224 = 0,2 (mol)
Goi a, b 1an luot 1 s6 mol Fe va Cu di phan ung.
= 56a+64b=19,52-1,92=17,6 (*)
A + HNO3 - Fe(N03)2 + CLI(NO3)2 + NO + H20
a mol b mol 0,2 mol
Bao 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 DPLBTKL: ma (u + Mino? = M i + Mo + 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

Cum (Fe(NOs),) =0,2/0,4 = 0,5M; Cy (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, 0,28M dén khi phan
mg xay ra hoan toan, thu duoc 0,2m gam chét ran va 0,04 mol hdn hop khi gdm NO va H,.
Biét NO 1a san pham khir duy nhat. Xéac dinh gi tri m.

Huéng dén giai

Vi ¢6 H, tao thanh = Nhém NO; d chuyén hét thanh NO.

Mit khéac, vi Fe du = mudi tao thanh 13 mudi iron (IT) sulfate: FeSO,

Nrepry = M — 0,2m = 0,8m.

Vi0,04:0,28 =1:7 = Néu goi a 1a s6 mol Fe(NOs); thi s6 mol H,SO, 1a 7a mol.
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Bao toan nhém 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) + {H2504 +Ta(mol) H;:004=3a | pes0, (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
Bio 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, phire tap thanh hdn hop B twong duong
chira it chat hon hodc don gian hon.
- Sau khi quy ddi thi:
+ thanh phin nguyén té khéong doi.
+ 56 mol nguyén té trong B = sé mol nguyén té dé trong A.
* Phwong phap:
- 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 dbi thanh hdn hop B gém Fe va Fe,0s.
VD: Hén hop A gém FeO, Fe,0s, Fe;0, quy d6i thanh hdn hop B gdm FeO va Fe,0s.
+ TH: Hon hop gom (kim logi, lwu huynh va mudi sulfide) quy doi thanh (kim loai va S).
VD: Hén hop A gém Fe, S, FeS, FeS, quy d6i thanh hdn hop B gdm Fe va S.
+ TH: Oxide Fe.O,
VD: Qui d6i Fe,O, thanh Fe va O.
VD: Fe,O, quy d6i thanh hdn hop gém FeO va Fe,0;
Néu s6 mol FeO =0 = oxide 14 Fe,0s.
Néu s6 mol Fe,0; =0 = oxide 1a FeO.
Néu s6 mol FeO = Fe,0; = oxide 1a Fe,0s.
- Giai bai toan dbi voi hdn hop B.
* Vi du minh hga:
Pé m gam bét sdt ngodi khéng khi, sau mét thoi gian bién thanh hon hop A c¢é khéi heong 12 gam
gom Fe, FeO, Fe;0,, Fe;0;. Cho A tic dung hét véi dung dich HNO; lodng dur thdy sinh ra 2,24
lit khi NO duy nhdt ¢ dktc. Tinh m.
Gidi
Quy d6i hén hop thanh 2 chét Fe, Fe,0;
Fe + 4HNO; = Fe(NO;); + NO +2H,O (1)
Fe,O; + 6HNO; = 2Fe(NOs); + 3H,O

Theo (1): ire = nxo = 0,1 (mol) = "0 = (12 -0,1.56)/160 = 0,04 (mol)

= Ynp=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 hon hop X gom FeO, Fe,0;, Fe;0, bang dung dich HNO; dic néng du
thu duogc 4,958 lit khi NO, (dktc, san pham khir duy nhat) va dung dich X. C6 can dung dich X
dugc 145,2 gam mudi khan. Tinh m ?
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Huéng din giai
Qui d6i hdn hop X thanh hdn hop gdm FeO va Fe,0;
FeO + 4HNO3 - FG(NO3)3 + NOz + 2H20 (1)

0,2 0,2 0,2 mol
Fe,0; + 6HNO; 7 2Fe(NOs); + 3H,0  (2)
y 2y

Taco: 02+2y=0,6 — y=0,2mol.
= m=72x+160.y=0,2.72 + 160.0,2 = 46,4 (g)
Cau 2: Hon hop X gém Na, Ba, Na,O va BaO. Hoa tan hoan toan 21,9 gam X vao nudc, thu
duogc 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 hdn hop X vé hdn hop gdm: Ba, BaO, Na,O

Npa =T = 0,05 (mol) = ng,o = 0,12 — 0,05 = 0,07 (mol)
Goixla s6 mol cua Na,O = 137.0,05 + 153.0,07 + 62x =21,9 = x = 0,07 (mol)
Ta c6: Nngon = 2.0nw0 = 2.0,07 = 0,14 (mol) = myaon = 40.0,14 = 5,6 (g)
Cau 3: Cho 100ml dung dich A chtra NaOH 0,1M va NaAlO; 0,3M. Thém tu tir dung dich HCI
0,1M vao dung dich A cho dén khi két taa tan tro lai 1 phan. Pem nung két tia dén khéi lugng
khong doi thi thu duge 1,02g chat ran. Tinh thé tich dung dich HC10,1M d3 dung.
Huéng din giai
= 0,03mol

Nzt 0.

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

2AIOH); ——> ALO; + 3H;0
Qui d6i hdn hop ban dau thanh hdn hop NaOH 0,04 mol va Al(OH); 0,03 mol

n n
A0 = (0,01 mol =  A°": = 0,02 mol

n
= AIOH): satan = 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 ciia sat) nung néng, sau mot thoi
gian thu duoc hdn hop chat rin Y va hén hop khi Z. Suc khi Z vao dung dich Ca(OH), du, dén
phan tng hoan toan, thu dugc 4 gam két tua. Mit khac, hoa tan hoan toan Y trong dung dich
H,SO, dic, nong (du), thu dugce 1,008 1it khi SO, (dktc, san pham khtr duy nhit) va dung dich
chtra 18 gam mudi. Tim gia trj ciia m.

Huéng din giai

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

CO+FeO —— CO,+ Fe (1)

3CO +Fe,0; —— 3C0, +2Fe (2)

4CO + Fe;0; —— 4CO, + 3Fe  (3)
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Y gom: Fe, FeO du, Fe,O; du va Fe;O0, du;  Z: CO, va CO du.
Vi Ca(OH), du nén: Ca(OH), + CO, ™ CaCO; + H,0O
0,04 mol 0,04 mol

Theo (1,2,3): no x) p« = Nco2 = 0,04 (mol)

nsox = 1,008/22,4 = 0,045 (mol); nrexsoss = 18/400 = 0,045 (mol)

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

2Fe + 6H,SO, 7 Fex(S04); + 3S0, + 6H,0

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

S6 mol Fe,(SO4); do Fe,O; tao ra = 0,045 — 0,015 = 0,03 (mol)

Fe,0; + 3H,SO, = Fey(SO,); + 3H,0

0,03 mol 0,03 mol

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

Ta co6: mx = mogpy + my =0,04.16 + 6,48 = 7,12 (g)
Cau 5: Hon hop khi X gdm CH, va C,H, c6 ti khéi so v6i khi hydrogen 1a 10. Hon hop khi Y
gdm oxygen va ozone c6 ti khdi so voi khi hydrogen 1a 20. Bé d6t chay hoan toan 1,12 lit hn
hop khi X can ding vira da V 1it hdn hop khi Y (cac khi do & dktc). Xac dinh V.

Huwéng din gidi

Theo gia thiét ta co:

|n, +n., =005 |n, =003

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

Qui dbi hdon hop X gém CH, va C,H, thanh hon hop g@)m: C 0,07 mol va H 0,16 mol
Qui d6i hén hop Y gdm O, va Os thanh O.

Ap dung bao toan nguyén té C, H, O trong phan tng d6t chay:

n,=2n,,=n,, =008l

n.=n_, ~0,07nol

n, =2n., +n, , =20,07+0,08=0,22n0ol

=~ my=mo=0,22. 16 =3,52 (g)
332 _ ,088nmol

=ny = 2.20

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

Hwéng din giai

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

Goi x, v, z 1an luot 13 s6 mol cua Fe, S va NO,.

Theo dé, ta co:

Fe = Fe(OH);

x mol x mol

S = BaSO,

ymol ymol

HNO; — NO,

z mol z mol
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56x+32y=20,8 x =0,2(mol)
— {107x+ 233y =913 = {y =0,3(mol)
Bao toan nguyén t6 Fe: 2Fe = Fey(SO.);

0,2 mol 0,1 mol

Vi s6 mol nhém (SO4) = 0,1.3 = 0,3 (mol) = ns
= Toan bd S chuyén hét vé Fe,(SO4); = trong dung dich A khéng chira H,SO,.
Bao toan nguyén t6 N: HNO; — NO,

z mol z mol
Bdo toan nguyén td6 H: 2HNO; — H,0
z
z mol 2 mol
Fe +S + HNO; = Fey(SO4); + NO, +H,O
0,2mol 0,3 mol z mol 0,1 mol zmol z/2 mol

DLBTKL: 20,8 + 63z =400.0,1 + 46z + 18.2/2 =40 + 55z
= 82=192 = z=24 (mol) = V =2,4.24,79 = 59,496 (lit)
Cau 7: Hoa tan m gam Fe, O, bﬁng luong vira du dung dich HCI, thu dugc dung dich X chira
1,27 gam mudi. Cho X tac dung véi luong du dung dich AgNOs thu duogc 3,95 gam két taa. Tinh
m.
Hwéng din giai

. |FeO = a mol
Quy efe O, thinh ]_I—'c_‘_iﬁ}. = b mol
FeO + 2HCl —— FeCl, + H.O

a — a  mol
Fe. O, + 0HCl —— FeCl, +3H.O

b — 2b mol
FeCl, + 3AgNO, —— 2AgCl+ Ag + Fe(NO ),

a — 2a a mol
FeCl, + 3AgNO, —— 3AgC] + Fe(NO ),

b — ob  mol

[127.2a+162,5. 2b = 1,27 a=001
|143.5.2ak0b) + 108.a=3.95  |b=p o olegm
Céu 8: Hoa tan hoan toan 20,88 gam mot oxide cta sit bang dung dich H2SO4 dic, nong thu
dugc dung dich X va 3,248 lit khi SO, (san pham khir duy nhat, & dktc). Co can dung dich X, thu
dugc m gam mudi sulfate khan. Xac dinh m.
Huéng din giai

n
Taco: *% =0,145 mol
Quy ddi 20,88 g oxide cua sat Fe,O, thanh 20,88 g Fe va O
Goi ng. = X mol; no =y mol

a ‘3 1] 2
Fe—-Fe+3e ; O+2e—0
X 3% Yy 2y
B |
S5+26—-5
0,29 0,145
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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)
Tr(1)va(2) > x=0,29vay=0,29
Mudi sinh ra 12 mudi Fe,(SO.);. Ap dung PL bao toan nguyén t6 ta co:

1
Npe,(50,); = 5 Fe = 0,145 mol

— MEe, (so0,),~ 0,145.400 = 58 (g)
Cau 9: Cho 169 gam oleum vao 200 gam dung dich H,SO449,6% ta dugc dung dich mdi co
nong do 80%. Xac dinh cong thirc ciia oleum.
Huwéng din giai
Quy ddi olem thanh H,SO, ¢6 ndng do x% (x >100)

Tir so d6 duong chéo— —Bome 807496169
.q
—x=115.08%= BFD8 _115.98 4
80n+98 100

Viay cong thirc can tim 1a H,S04.3S0s.
Cau 10: Cho 0,02 mol P,Os vao dung dich chira 0,02 mol KOH va 0,02 mol K5PO,. Sau khi phan
g hoan toan thu duoc dung dich X. Tinh s mol ciia cac chét tan c6 trong X.
Hwéng din gidi
PO, "5 H.PO.

— S —
1,02 el 10K ]

K PO, —*— H PO +3KOH

7= Do _0.08_ 4 02 L .|'KII_~P‘{"}_
By, 0,000 3 |K.HPO,

KOH + H.PO, —— KH.PO, +H.,0

X X x  mol
2KOH + H.,PO, —— K_HPO, +2H.0

2y v v mol

[xry=006 [x= 004 x_|'I<I|_~_chtr_:[1.[‘14 mol
T x+2y=00s |y=002 7 [K.HPO, =0.02 mol

DANG 3: BAI TOAN TiM KHOANG XAC PINH CUA PAI LUQONG HOA HQC
* Phwong phap
Duya vao cac dai lugng c¢6 gidi han nhu: Héa tri, hi¢u suét, sd mol, ... dé tim ra mdi quan hé véi
gidi han cua dai lugng can tim béng cach:
- Tim gié tr1 l6n nhét, nho nht ciia mot dai lugng dé dan dén yéu cAu cua bai toan.
- Gia st thanh phan hdn hop A, B chi chira toan A hodc B dé suy ra gié tri 16n nhat, nho nhét.
TH: Néu hon hop da biét lwong ciia moi chat thi xét 2 truong hop:
- A tac dung trude 10i dén B = luong chét can tim m,
- B tac dung trude rdi dn A = luong chit can tim m,
= khoang bién thién: m; <m <m, (hoac nguoc lai )
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TH: Néu hén hop chiea biét khéi lwong cd; méi chat thi xét 2 truong hop:
- Hon hop chi c6 chit A = luong chét can tim m,
- Hon hop chi ¢6 chit B = lugng chit can tim m,
TH: C6 thé ding phwong phdp dai sé (dwa vao gidi han cua dai lwong dd biét = khodng
bién thién ciia mét dai lwong chua biét).'

my, P my,
- hh
retg ! nhei . Hiéusudt: 0 <H% < 100%
0 < sd mol A < s6 mol hdn hop A,B
, x.A+ y...B o
Neu X+ thi A <m <B (‘hodc nguoc lai)

* Vi du minh hoa:
VD: Cho hén hop gom 8 gam CuO va 3,6 gam FeO vdo trong 300ml dung dich HCI 0,8M. Sau
phan itng c6 m gam chat ran khéng tan. Héi m nam trong khodng nao?
Giadi
N, = L O ol i, = 30 =0.050mol n,, =03.0.5 =0.240m0/)
' S0 ' 72 .
Vay HCI khong du tac dung véi hon hop oxide
+ Néu CuO phan tmg trudc:
CuO + 2HCI — CuCl, + H,O
(mol) 0,1 > 0,2
FeO + 2HCI — FeCl, + HO
(mol) 0,02 <« 0,04
Sau phan ing : mpeo(du)=3,6—-(0,02 x 72 )=2,16 gam
+ Néu FeO phan tng trudc
FeO + 2HCI — FeCL, + HO
(mol) 0,05— 0,1
CuO + 2HCI — CuCl, + HO
(mol) 0,07 <« 0,14
Sau phan tng : mcyo(du)=8—-(0,07 x 80 )=2,4 gam
Vi thuc té FeO va CuO cung phan tng v6i HCl nén 2,16g<m<2.4 g
Cdch 2 : C6 thé dat RO 1a CTHH dai dién cho hdn hop
RO + 2HCI — RCl, + H,O
0,12 « 0,24

nro=0,15-0,12=0,03; khdi luongROdu : m=0,03x M
Vi 72<M <80 nén=> 72x0.03 <m <80 x 0,03
2,16gam <m <2,4 gam

* Bai tap giai chi tiét:
Céu 1: Hoa tan 1,7 gam hdn hop gdm kém va kim loai A ( héa trj IT duy nhat) trong dung dich
HCI du tao 743,7 ml khi (dkc 25°C, 1bar). Mat khac, néu hoa tan 1,9 gam kim loai A thi dung
khong hét 200 ml dung dich HC1 0,5M. Xéac dinh kim loai A.

Huéng din giai
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ny2 = 0,03 (mol)
Zn+2HC] 7 ZnClL, + H, (1)
A +2HCI 7 ACL+H, (2)
Theo (1,2): nzy, + na = 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 = My < 56,67 (¥)
npc = 0,2.0,5 = 0,1 (mol)
A + 2HCl — ACL +H, (2)
L9 38
M, M

4 4 mol

38

Theo d&: M4 <0,1 > M, > 38 (**)
Tir (%), (**) va A co hoa tri II = A chi c¢6 thé 1a Ca (40)
Cau 2: Nung 20 gam hdn hop MgCOs, CaCO;, BaCO; & nhiét do cao thi thu duoc khi A. Dan
khi A vao trong dung dich nudc voi thi thu dugc 10 gam két tua va dd B. Pun néng B hoan toan
thi tao thanh thém 6 gam két ta. Hoi % khéi lwong cia MgCOs nam trong khoang nao ?
Huéng din giai

w. o= ol R
Car ;S0 mol CaCO; ( tao thém ) = 0,06 mol

MgCO; — MgO + CO,71 )
(mol) X X

CaCO; — CaO + CO,71 )
(mol) y y

BaCO; — BaO + CO,7 3)
(mol) z z

CO, + Ca(OH), — CaCO;{ + H,0 (4)
(mol) 0,1 0,1

2C0, + Ca(OH), — Ca(HCO»), (5)

Ca(HCOs), — CaCO; ¥ + H,0 + CO, 1 6)
(mol) 0,06

Trong d6 x,y,z 1a s6 mol MgCO;, CaCO;, BaCO; trong 100gam hdn hop

Mo = He c 2o =0 2000 =022 mol)
Theo cac ptpu: Calich 4 Caloh (6 .

84x +100y +197z =100

Suy ra ta c6 hé pt : {X+Y+Z=0,22-5:1,1

100y +1972=100-84x (1)
y+Z:O,22.5:1,1_X (2)
100y +197z 100 —84x
Te(l)va@2)taco:  Y+72 L1-x
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100 <100 =84x o4

Suy ra ta co : Ll-x gigiraduge 0,625 <x < 1,032
Vay khéi luong MgCO; nam trong khoang : 52,5 % — 86,69 %
Cau 3: Cho 6,2 gam hon hop X gom Na va K tac dung vé6i dung dich HC1 du. Tinh khéi luong
mudi tao thanh.
Huéng din giai
Céac phuong trinh phan tng xay ra:
2Na+2HCl — 2NaCl + H, T
2K +2HCl - 2KCl + H, T
6,2 6,2
Taco : 39 <ny < 23
Theo PTPU tac6 : sé mol KL= s6 mol CI
Khéi lugng mubi tao thanh 1a: m= mg+mg = 6,2+ 35,5. ny
Thay (1 )vao (2)tadugc : 11,84 gam < m< 15,77 gam
* 6 thé gia sir chi ¢ Na = my, gid sirchic6 K = my. =  m; < m<m;
Cau 4: Cho m gam Fe vao 300ml dung dich hon hgp 2 acid HCI 1M va H,SO, 0,5M. Sau khi
phan tng két thuc thu dugc 4,958 lit khi (dkc 25°C, 1 bar). C6 can dung dich sau phan tmg. Tim
giéi han khdi lugng mubi khan thu duoc?
Huwéng din gidi

", - 0,2 (mol); ng. = 0,2 (mol);

na=02x 1=0,3 (mol); ' ™5 =03 x0,5=0,15 (mol)
Gia st Fe phan Gng voi dung dich HCI truée, khi HCI hét méi phan Gng voi dung dich
H,SO,, ta ¢c6 phuong trinh phan Uimg:
Fe + 2HCl] — FCC]Q + H2
(mol) 0,15 0,3 0,15 0,15
— Npear = 0,2 - 0,15 = 0,05 (mol)
Fe + H,SO, — FeSO, + H,
(mol) 0,05 0,05 0,05 0,05
— Mg = 0,15 x 127 + 0,05 x152 = 26,65 (g)
Gia str Fe phan ung v6i dung dich H,SO, trude, khi H,SO, hét thi méi phan Gmg véi dung
dich HCI, ta c6 phuong trinh phan tng xay ra:
Fe + H,.SO, — FeSO, + H,
(mol) 0,15 0,15 0,15 0,15
— Npear = 0,2 - 0,15 = 0,05 (mol)
Fe + 2HCI — FeCl, + H,
(mol) 0,05 0,1 0,05 0,05
— My = 0,15 x 152 + 0,05 x127 = 29,15 (g)
Vay gi6i han khéi luong cia mudi khan thu duoc 1a:
26,65 gam < mpy < 29,15 gam
Ciu 5: Pem hoan tan 6,285 gam hdn hgp A gém ba mudi khan 1a BaCl,, MgCl,, AgNO; vio
nuée (du) thiy tao ra két tia B va dung dich C. Loc tach két tia B, C chi chta hai mubi 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
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toan bang dung dich HNO; (vira du) duoc dung dich H, dung dich ndy phan tng vira da véi
175ml dung dich Na,CO; 0,1M tao ra lugng két tua t6i da 1a m, gam. Tim m;, m,.
Huéng dén giai
Vi dung dich C chi chtra hai mudi nitrate (Ba(NOs),, Mg(NOs),) nén ca ba chat déu phan
g hét.
Goi x, y lan luot 1a s mol BaCl,, MgCl.

BaCl, + 2AgNO; — Ba(NOs), + 2AgCl] (1)
(mol) x 2X X 2X
MgCl, + 2AgNO; — Mg(NOs), + 2AgCl|, (2)
(mol) 'y 2y y 2y
Keét 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 dau = 0,1 x 0,1 =0,01 (mol)
Mg(NO:s), + Ba(OH), — Ba(NOs), + Mg(OH), | 3)
(mol) oy y y y
Theo (3): ket tua D 1a Mg(OH), y mol
Dung dich G gébm Ba(NOs), (x + y) mol; Ba(OH), du (0,01 - y) mol.

NungD:  Mg(OH), —— MgO + H,0 (4)
y y
=>m, = 40y (IT)
Dung dich G + HNO;
Ba(OH), + 2HNO; — Ba(NOs), + H,O (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; — BaCOs;| + 2NaNO; (6)

(mol) 0,01 +x 0,0l +x 0,01 +x
Theo (6) va gia thiét:
.o, =001+ x =00175(mol} = v =0,0073mol = v =0,005m0/

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

i, =mi, o =001+ o 197 =(0,001+ 0007510197 =3,4475(2)
Theo (6) - S ' ' ' o

Cau 6: Nung 20 gam hon hgp MgCO;, CaCOs, BaCO; & nhiét d6 cao thi thu dugc khi A. Dan khi
A vao trong dung dich nuéc voi trong thi thu dugc 10 gam két tia va dung dich B. Pun néng B
hoan toan thi tao thanh thém 6 gam két tiia. Hoi % khéi luong ciia MgCO; nam trong khoang
nao?

Huéng din giai

Tom tat so do sau:

MeCO )
. X LL ) o ) | 10 gam CaCO, (2}
20oam s Cal'o, (1) —— CO, - *
) . ' CalHCO ). —— dgam CaCO_(3)
BaCO, | - |
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Phuong trinh hoéa hoc:

MgCO; —— MgO + CO,1 (1)
CaCO; —— CaO + CO,? @)
BaCO; —— BaO + CO,? 3)

CO, + Ca(OH), — CaCOs| + H:O (4)

2CO; + Ca(OH), — Ca(HCO:s), &)

Ca(HCO3)2 g CaCO3¢ + H20 + COQT (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
|x+v+z=022 T lxtviz=111
| 100y +197z =100 - 84x
- [x+y=11-z
100 < 100y +197z _ 100-54x <197 = 57,5 < 84x < 86,75
v+z IL1-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 hdn hop 0,2 mol K,COs va 0,5 mol KHCOs. Xac dinh thé tich khi thoét 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: nua=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.
HCI +K,CO; — KHCO; +KCl
0,2 0,2 0,2 (mol)
HCl + KHCO; — KCl + H,O + CO,
Bd: (0,8-0,2) 0,7 0 (mol)
Pu: 0,6 — 0,6 0,6 (mol)

VCO r
— 2 =0,6.22,4=13,44 lit
> Truong hop 2: D6 nhanh A vao B
- Gia su K,COs; phan tng trudec.
K2C03 + 2HC1 — 2KC1 + Hzo + COZ

02 — 0,4 0,2 (mol)
KHCO; + HCl — KCI + H,0 + CO;
(0,8 -0,4) — 0,4 (mol)

Veo _ _ ;
— 2=0,6.22,4=13,44lit
- Gia st KHCOs; phan g trudc:
KHCO; + HCI — KCI1+ H,O + CO,
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0,5 — 0,5 0,5 mol
K,CO; + 2HCI — 2KCIl + H,O + CO;,
0,3 — 0,15 (mol)

V,
— % =0,65.22,4 = 14,56 lit
Thuec té ca 2 mudi déu tac dung song song nén:

13,44 lit < VCOZ < 14,56 lit
Céu 8: (HSG Hod 9 — Tinh Binh Thudn 2017 — 2018) Hoa tan hdn hop gdm 12,8 gam CuO va 16
gam Fe,0s trong 155 ml dung dich H,SO4 2M cho dén khi phan tng xay ra hoan toan. Sau phan
g thay c6 m gam chét ran khong tan. Tinh m?
Huéng din giai

7 n ) —
Tinh s6 mol: "cw (mol); &%
n,=016+0,13=0,46-n,, =0,31

=016

r

1 - =031
(mol); hso, (mol)

(mol) = Acid H,SOj thiéu.
* Néu CuO phan tmg trudc:

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

F€203 + 3stO4 — FGQ(SO4)3 + 3H20
(mol) 0,05 0,15

— m=0,05.160 = 8 (gam)
* Néu Fe,O; phan mg trudc:

PTHH: F6203 + 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)

Thuce té CuO va Fe,Os; phan tng dong théi véi HoSO, nén 8 (gam) < m < 12 (gam)
Cau 9: (HSG Héa 9 TP Hai Phong 2010-2011) Cho 25,65g hdn hop X gém Al, Fe, Cu vao m,
gam dung dich Y chtra HCI va HSO, thu duoc m, gam dung dich Z chi chta cac mubi tan va V
lit (dktc) khi H, con lai m; 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 rin T. Cac phan tmg xdy ra hoan toan.
a) Tinh khéi luong ctia mdi kim loai c6 trong hdn hop X. Biét m, — m; =9 gam.
b) Tinh khi lwong mudi c6 trong dung dich Z.

Huéng din giai

a) 2Al1+ 6HCl — AICL; + 3H,

2A1+ 3H,SOs = AL(SO4); + 3H,

Fe +2HCI —FeCl, + H,

Fe + H,SO, — FeSO, + H»

FeCl, + Na,COs; —?FeCOs + 2NaCl

FeSO4 + Na,CO; > FeCO; + 2Na,SO,

3Na,CO; + 2AICI; + 3H,O > 6NaCl + 2A1(OH); + 3CO,

3Na,CO; + Al(SO4); + 3H,O —3Na,SO4 + 2AI1(OH); + 3CO;

Theo dé bai khdi luong cua Z 16n hon khéi luong cua Y
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= Luong Al, Fe nhiéu hon luong H, 1a 9 gam.
Goi x, y 1a s6 mol cia Al, Fe trong hdn hop X.

2A1 = 3H, Fe = H, Al = AI(OH); 2Fe™ FeCO;
x 1,5x y y X X y y

{27x+ 56y—(l5x+y).2:9@{24x+54y:9 C>{x:0,15
Ta c6: | 78X+116y=233 78x+116y=233 |y=01

= ma = 0,15.27 = 4,05 (g); mg. = 0,1.56 =5,6 (g)

b) n, =L50,15+0,1=0.325 (mol)

Giai st dung dich Y chi chira acid HCI: n¢ = 2'”“2 =2.0,325=0,65 (mol)

Mg ong 21 = My + Mpo + My, = 4,05+ 5,6+ 0,65.35,5= 32,725 (g)
N, =n, =0,325 ol

Gia st dung dich Y chi chira acid H,SO,: 1

m My + My + My, = 4,05+5,6+0,325.96= 40,85 (g)

(muod trong Z) =

= 32,725 (g)=m_ _=40,85 (g

MUDE

Cau 10: (HSG Hod 9 — TP Ha Long — Qudng Ninh 2010- 2011) Nung 20 gam hon hop MgCOs,
CaCO:;, BaCO:;, ¢ nhiét ¢ cao thi thu duogc khi A. Dan khi A vao trong dung dich nuéc voi thi
thu dugc 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 MgCOs; nam trong khoang nio ?
Huéng dén giai
Goi x, v, z 1an luot 13 s6 mol caia MgCOs, CaCO;. BaCOs trong 20 gam hdn hop.

Mo, (1G11) % =01 (Mol); N, (1 2)=%0 _ 0,06 (o)

MgCO; ——> MgO + CO,! (1)  CaCO; —=>Ca0 + CO, @)
BaCO; ——> BaO + CO,' 3)

Neo, = Negnrip = X+ Y+2

(mol)
CO,+ Ca(OH), = CaCO;+H,O (4) 2CO,+ Ca(OH), 2 Ca(HCOs;), (5)

Ca(HCO:), = CaCO;! + H;O + CO,t (6)

Theo (4), (5) va (6): Neo, =0,1+0,06.2=0,22 (mol)

84x+100y + 197z
Tach XTY+Z= 0,22
Cach 1: Gia stir hdn hop chi chitra MgCOs véi CaCO; hoic BaCO;
Néu hon hop khong chira CaCO;

84x+1972=20 [x=0,2065
[T X s oMo, = 22 100%= 86,52%
X+z=0,22 z=0,0135 > 20
Néu hon hop khong chira BaCO;
84x+100y=20 (x=0125 0,125.84
:{x+y:ozz 3{Z=0095:>%”“9C°3:2—0'100%: 245%
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Thue té trong hdn hop c¢6 ca 3 chitnén = 52,5% < oMo, < 86,25%
Céch 2: Phuong phép gia tri trung binh.
{84x+ 100y +197z=100 - {100y+ 197z =100-84x - 100y+197z 20— 84x
X+y+z=11 y+z=11-x y+2 0,22-x
20— 84x
0,22—-x
N 0125.84

=100< <197= 0,125« x < 0,2065

0,2065.84
20

100%

:100% < YoMy o, <

= 52,5% < /"Me0, < 86 250,
Céu 11: A 13 hdn hop gdbm M,COs, MHCOs, MCI. Cho 43,71 gam hdn hop A tac dung hét voi
dung dich HCI thu dugc dung dich B va 17,6 gam khi C. Chia dung dich B 1am hai phan bang
nhau. Phan 1 tac dung vira du voi 125 ml dung dich KOH 0,8M. Phan 2 phan tng voi dung dich
AgNO; du thu dugc 68,88 gam két tha trang. Xac dinh tén kim loai M.

Huéng din giai

T cac cong thire MoCOs, MHCO; va MCI = M ¢6 héa tri 1.

Goi X, y, z 1an luot 13 s6 mol ciia MoCOs, MHCO; va MCI ¢6 trong 43,71 gam hh.

M,CO; + 2HCl = 2MCl + CO;, + H,0; MHCO; + HCl = MCI + CO, +H,0

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

Nco? =X +y=17,6/44=0,4 (mol) ( *)

1

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

Phén 1: ngon = 0,125.0,8 = 0,1 (mol); KOH +HCI = KCI + H,0

0,1 mol 0,1 mol
Phan 2: naer = 68,88/143,5 = 0,48 (mol)
AgNO; +HCl = 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) (**)
{O <z<0,36
Tur (*) va ()= x +2=036 (**) = (¥=036-2
Mat khéc, ta c6: (2M + 60).x + (M + 61).y + (M + 35,5).z=43,71
S 2x+y+2) M+ 61.(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+3652=19,67 = z= 07
19,67-0,76.M {19,67 —-0,76M >0
Vi0<z<0369 0< 365 <036 [1967-076M <1314
= 8,59 < M <25,88 va M c6 héa tri I = M chi c6 thé 1a Na (23)

Cau 12: Hoa tan vao nudce 7,14 gam hdn hop mudi carbonate va hydrogen carbonate ciia mot
kim loai R (hda tri I'). Sau d6 thém dung dich HCI du vao, thiy thoat ra 1,344 lit khi (dktc). Xac
dinh cong thirc ciia mdi mudi va tinh % khdi lugng mdi nguyén td trong hdn hop 2 mudi ban

dau.
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Huwdéng dan giai
Mudi carbonate va hydrogen carbonate cua R (hoa tri I) c6 cong thic dang R.CO;
va RHCO:;
neo? = 1,344/22,4 = 0,06 (mol)
R,CO; + 2HCI  2RCl + CO, + H,O (1)
RHCO; + HCl 7 RC1+CO,+ H,0 (2)
Theo (1) va (2): Tong s6 mol hdn hop 2 mudi R,CO; va RHCO; = ncoz = 0,06 (mol)
= Khéi luong mol trung binh cia 2 mudi R,COs va RHCO; = 7,14/0,06 = 119 (g/mol)
ViMr>Mp =1 Mg2co® >Mguco® = Mr2co? > 119> Mgyco®
= 2Mp+60>119>Mg+61 = 29,5<Mp<58;
Mit khac R c¢6 héa tri I = R chi c6 thé 1a K (39)

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

CuO + 2HC1 - CUC12 + HzO (1)

Fe,O; + 6HC1 = 2FeCl; + 3H,0 (2)

CuO +CO —— Cu + CO, 3)

Fe,05 + 3CO —— 2Fe + 3CO, 4)

CO, + Ba(OH), > BaCO; ¥ + H,0 (5)

BaC03 + C02 + Hzo - Ba(HCO3)2 (6)
Goi x va y lan luot 13 s6 mol ciia CuO va Fe,0s ¢6 trong 44 gam (X) (x, y > 0)
Theo dé bai ta co:  80x + 160y = 44 1)

Theo (1): Neuctz = Mew = x mol

Theo (2): rect; = o Mrey05 2y mol

Theo d& bai ta c6: 135x + 325y = 85,25 (IT)

Tu (I) va (I1) ta dugc: x =0,15; y =0,2.

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

Theo (3) va (4): €% = Ncwo+ 305 = 375 mol.

Theo d& bai: 8<% = 0,25 mol.
1

Bao toan mol nguyén t6 C ta co: NBaltcoz); = 2 (0,375 — 0,25) = 0,0625 mol

) \ A A .. N n Ng-
Bao toan mol nguyén t6 Ba ta co: P02 —= "8aC0s 4 "BalHCOzl: — ( 3125 mol
0,3125

Vay gid triciax la:x= 92 =0,625M
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Céu 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 gom 18y gam Al va (11,5x + 28z) gam kim loai M. Hoa tan hoan toan X hodc Y

bang
suat).

luong du dung dich H,SO, 0,5M déu thu duoc V lit khi H, (do ¢ cung diéu kién nhiét 4o, ap

a) Viét cac phuong trinh hoa hoc xay ra.
b) Xac dinh kim loai M.

Huéng din giai
a) Phan tng :
Thi nghiém 1 :
2 Na+ H,SOs — Na,SOs + H, (1)

X — 2.x mol
Zn + H,SO, —» ZnSOs + H, (2)
y— y mol
Fe + H,SO, — FeSO; + H> (3)
zZ—> z mol
Thi nghiém 2 :
2A1+3H,SOs — Al(SO4); +3 H, (4)
18.y/27 — y mol
2M +n H,SO4s — My(SO4),+ n H, (5)
(11,5x +28z)/ M —> n. (11,5x +28z)/ 2.M mol
18.v I1L5x + 28z
b)Coé:na= 27 molvany = M mol

Theo pu 1;2;3 co s6 mol H2 14 : v/22.,4 mol
—>Yx+ty+z=v/22,4 (5)
Theo phan ung 4;5 co:

[1.5x + 28z
—> y+ M .(n/2)=v/22,4 (6)
11,53y + 28z
\ \ . 2(x + 2.2)
Ta(S)va(6)coM= """ ' (7)

11,5y + 28z
viis< VP 22) g4 (g
Tu(7)va(@)cd: 11,5n<M <14n
Bién luan véin =2 va M =24 => M la Mg

Cau 3: (trich twr dé HSG 9 tinh Ha Tinh 2021 - 2022) Thyc hién cac thi nghiém sau:

- Thi

nghiém 1: Cho 0,15 mol acid H;PO, tac dung voi dung dich NaOH du, két thuc phan tng

thu dugc dung dich c6 chtra 13,2 gam mudi.

- Thi
duoc

nghiém 2: Cho 0,2 mol acid HsPOs tac dung véi dung dich NaOH du, két thuc phan tGng thu
dung dich c6 chira 25,2 gam mubi.

- Thi nghiém 3: Cho 0,1 mol axit H;PO, tic dung v&i dung dich NaOH du, két thic phan tng thu

duoc

dung dich c6 chira 16,4 gam mubi. Xac dinh cong thirc phan tir ctia mudi trong céc thi

nghiém trén.

Huéng din giai
-Thi nghiém 1:
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=0.15

BTNT P : Np (trong mudi) = .o, (mOl)
Mot o _ 13,2 _ag
n,,. 0I5 Lo oA ,
Miusi = mudi ¢6 cong thirc NaH,PO,.
-Thi nghiém 2:
e =02
BTNT P . nP(tr()ng muél) = '”,f_-.,h,. (mOl)
Mot o _ 25,2 126
T 0,2 L o oA .
Muwsi = mudi ¢é cong thirc Na,HPO:s.
-Thi nghiém 3:
o =0,
BTNT P : fip (songméy = 4 ~ "1 (mol)
Mogce 10410,
n., I, A 4 A .
Mupsi = "1 muoi ¢ cong thirc NasPO..

Céu 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 chita HCI 5,84% va H,SO, 5,88%, thu dugc 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
n, = 15,68 0, 7ol )
' 22.4
5o54%0.500

o, =——={1&8(maol)
30,5 :

5,88%.500
Mo, = S 0,30l
' 400

n, = —n,. iy, ., =044 0,3=0,7(mol)

Nhan xét: 2 o

— Phan Gng xay ra vira du.

Ap dung L BTKL:

m = Mgr + M aeid — Mpydrogen = 19,1+ 0,8.36,6 + 0,3.98 - 0,7.2 = 76,3 ( gam)
Cau 5: (trich tir @ HSG 9 tinh Ha Tinh 2021 - 2022 ) Hoa tan hoan toan m gam hdn hop X
gbém Al, Cu va FeS vao dung dich chira 0,32 mol H,SO, dic, dun néng, thu dugc dung dich Y chi
gbm cac mudi trung hoa va 0,24 mol khi SO, duy nhét. Cho 250 ml dung dich NaOH 1M phan
g hét véi dung dich Y, thu duoc 7,63 gam két tia. Tinh m.

Huéng din giai

Al ALL(SO, ),

T R I ) :Fe{OH),, CWOH)., Al{OH ),
‘ Oy EERE L0 24l m +d Feﬂ%ﬂ; +0.25 el HalH J B3gam: Fel ]'; uf ]'_ ( ]':,

FeS CUSO | dd(Na,S0,, NaAlo,
B
TNT H i =My sn, = 0,32 (mol)
BTNT O : M =4, o =g, —ny,, =4032-2.0.24-0.32=0.45(mnol)
- =l!i'___,_,. =012 (mol )
Ty 1

=n b0

My - ooy s — My =024+ 0, [2-0.32=0,04{mnol)
BTNT S : ' ' ' '

KT 4
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Xét dung dich sau cung :

NNa2sos = Nsos = 0,12 ( mOl)

BTNT Na: nnaaio2 = Nnaon = 2Nnasos = 0,25 — 0,24 = 0,01 (mol)

BTNT Al : najd sau cing) = Nnaatoz = 0,01 (mol)

PTHH: 8NaOH + Alx(SO4); = 3Na,SO; + 2NaAlO,

Theo PTHH : NNaOH = 41’1N3A102: 0,04 mol

BT nhém OH : NoH (két tia) — NNaOH bd = NINaOH ( pit tao NaAlO2) = 0,25 -0,04 = 0,21 ( mOl)

BTKL : mp (kétwa = 7,63 —0,21.17 = 4,06 ( gam)

M s vy = 4,06 +0,01.27 +0,12.96 = 15,85 (gam)

Ap dung dinh luat bao toan khdi luong ctia phan tmg X + 0,32 mol H,SOs:

Mmx + Mu2sos = M mudidd y) T Mso2 T Mo

myx = 15,85+ 0,24.64 + 0,32.18 - 0,32.98 = 5,61 ( gam)
Céiu 6: (trich tir d¢ HSG 9 Ha Ngi 2023 - 2024) Cho 40,8 g hdn hop kim loai gdbm 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,.
Phén 2: Cho hdn hop vao dung dich H,SO, dac thu dugc 84,8 g mudi sulfate va 13,44 1it khi X
(dktc). Cho biét CTPT cua khi X va viét PTHH xay ra.

Huéng din giai
S6 mol Mg va Fe trong hdn hop ban dau 1a:

24, 3o =405 My — 0.3 (mol)
n_\-I_u o l
Np 2 Mee = 0,6 (mol)
Phén 1: Dt s6 mol Mg va Fe trong phan 1 1an luot 13 x va 2x
Mg + HzSO4 e MgSO4+ Hz Fe + HzSO4 — FeSO4+ Hz
X X (mol) 2X 2x  (mol)
S o, =+ 2x =03 (mol) = x=0.1(mol}
uy ra:

Phan 2: S6 mol Mg, Fe trong phan 2 lan luot 1a:

e e =0,3—0,1=0,2 (mol); "% phana = 0,6 — 0,2 = 0.4 (mol)

nx= 0,6 (mol)

Truong hop 1: H,SO4du

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

Munéi sutte = 120 . 0,2 +400 . 0,2 = 104 (g) > 84,8 (g) = Loai THI.
Trudng hop 2: H,SO, hét

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

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

Mg —> Mg+ 2e

0.2 0.4
Fe —»Fei2e S+ke—> S
0.4 0.5 0.6k 0.6
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Baotoane: 0,4+ 0,8 =0,6k =k =2 = X: SO,
PTHH: Mg + 2H,SO4qc —— MgSO,+ SO, + 2H,0

2Fe + 6H2SO4 dic ‘E__> Fez(SO4)3 + 3802 + 6H20
Fe + FCQ(SO4)3 — 3FCSO4
Cau 7: (trich tir @ HSG 9 Bic Ninh 2023 - 2024) D6t chay hoan toan 17,92 lit hdn hop X gém
cac chat: CH;-CH;, CH,=CH,, CH=CH can 52,64 lit O,. Mt khac, tron 17,92 lit hdn hop X véi
H,, r6i din hdn hop thu dugc di qua xtc tic Ni nung nong thu dugc 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 img déu xay
ra hoan toan, cac thé tich khi déu do & dktc. Tinh m.
Huéng din giai
Ta c6: nx = 0,8 (mol), No.=2 35 (mol)
bat CTPT chung cua X la: CoHoop (0< k< 2)
* So' @4 phan tng: X + 0, —— CO, + H,0
BT C: "¢0:=2ny=2. 0,8= 1,6 (mol)
BT O: 2"co. + Moo= Mo, =9 1 6+ "ho=272 35 = "wo=1,5 (mol)
BTKL: M+~ n0 = my = 1,644+ 1,5.18 - 2,35.32 = 22,2 (g)

= My=222:08=2775= 214+6-2k =2775 =k =1,125
* X6t TN2: X + Hy, — Y

BTKL: ™ Mi=234-222=12(g) ="

BT lién két pi: 0,8.1,125 = "t 4 Moepe = Moepe=( 8 1,125 - 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 gdom
KMnO,, KCIO; va MnQO,, sau mot thoi gian thu dugce khi O, va 48,81 gam chdtrin Y gém
K>MnO., MnO,, KMnO., KCI. Dé hoa tan hoan toan Y can vira du dung dich chtra 1,6 mol HCI,
thu duogc 9,688 lit khi Cl, (dktc).
a) Viét PTHH céc phan tng xay ra.
b) Xac dinh phan traim khdi lugng KMnO, bi nhiét phan.

Hwéng din gii

m, =m,_, +m

=1 =122 =0.6imol)

a) Nung nong X:
2KMnO; —— KoMnO,+ MnO>+ 0, (%)
2KCIO; —— 2KCl + 30, (*%)

Cho tac dung v61 dung dich HCI dac

4HCI + MnO, — MnCl, + Cl, + 2H,O

2KMnO, + 16HC]1 — 2KCl1 + 2MnCl, + 5Cl, + 8H,O
K;MnO, + 8HC] — 2KCI + MnCl, + 2Cl, + 4H,O

b) Goi s6 mol ctia KMnO,, KC10;, MnO; lan luot 13 x, v, z
Ta co: 158x + 122,5y + 87z = 60,01 (1)

BTKL cho O,: "°: =0,35 mol
BT H: "to= 0,8 mol
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BT O:4x+3y+2z=0,352+0,8=1,5 (2)
Dung dich thu dugc khi cho Y tac dung vé1 HCl 1a: KC1 (x + y) mol, MnCl, (x + z) mol
BTCly+1,6=x+y+2x+2z+0,4325.2 = 3x +2z=0,735 (3)
Gidi 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:

H | H

n, ==, +=0., ==0175+—-a=0735
~ ol 4 Wl -

I
2 2 Y. 2 — a=0,175
0,175

——— 100%=72,92%

Vay % KMnO,phan hiy = - 24
Céu 9: (trich tir @ HSG 9 huyén Kim Thanh 2023 - 2024) Hoa tan hoan toan 10,42 gam hdn
hop FeS,, FeS, Cu,S, MgS, ZnS trong dung dich H,SO, dac ndéng. Sau phan ung thu dugc dung
dich Y chi chtra m (g) cac mudi sulfate trung hoa va 11,2 1it SO, ¢ dktc. Cho Y tac dung véi dung
dich Ba(OH), dén khi luong két tua 16n nhat 13 43,96 gam thi dung lai. Tinh m.

Huéng din giai

Qui d6i hdn hop vé Fe, Cu, Mg, Zn va S

Goi s6 mol e cho cia hdn hop kim loai 14 x va s6 mol cia S 14 y.

Ta cO M im0 = 10,42 — 32y

n.,, = i 3r=05

Ap dyng PL BTKL taco: 2 (1)

M, ., T 00,

1M Kt tiia 16n nhat —

My =0, + 0, 10,42 — 32y + 17x

=N, =—=1mm Sl

I:"I|: 1 ',

1| =
[

Y033
= M =1042-32y +17x+ 2 =4396 (2)

Tu(l)va(2) =x=0,28 vay=0,12

Vaym=10,42-32.0,12+0,14 .96 =20,02 (g)
Céu 10: (trich tir d&¢ Chuyén Pong Nai 2023 - 2024) Tién hanh phén tich dinh luong hai chat
hitu co G va G, thu duge s lidu co su tuong déng nhu sau: Oxi hoa hoan toan 1,84 gam chat
can phan tich (G, hoic G,) chi thu duoc 1,44 gam H,O va khi CO,. Khi dan toan bd luong CO,
d6 vao 100 ml dung dich Ba(OH), 1 M dé phan tng xdy ra hoan toan thi thdy xuat hién 11,82
gam két tia. Biét ti khéi hoi ctia G va G, so voi khong khi (Minsng ki = 29) déu nho hon 4.
Mat khac, khi xét cac phan ung hoa hoc cua G va G; thi ¢6 sy khac bi¢t nhu sau:
- G, tac dung v6i Na thu duge sé mol khi H, gip 1,5 1an s6 mol ctia G, phan tmg.
- G, phan tng v6i dung dich AgNOs trong NH; tao két tiia Gs ¢6 Mgz — Mgz = 214 g/mol.
Viét cac cong thirc cAu tao c6 thé co cia G va G

Huéng dén 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 véi Ba(OH), c6 hai truong hop:

- TH1: Ba(OH), du
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n.,, =N, =”-”f"iﬂ'~"]nczncoz:0,0Gmol; ny=2.ny ,=0,16 mol

_ 1,84—12.0,06—0,16
= Mo= 16

=0,06 mol

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

- TH2: Ba(OH)2 phan tng hét.
Np,co,=0,06 mol
Bao toan nguyén t6 Ba:ng,;

= Npy;
Bao toan nguyén t6 C:Ne=Nco,=Npaco,+2- Npqy;
Tuong ty nhu trudng hop 1: ny=2.ny, =0,16mol

= mO =0 = CTPT: C7THS8

Bién luan CTPT cho G1, G2:

- G1 tac dung véi Na véi ti 18 s mol H2 gap 1,5 1an s6 mol G1=> trong phan tir 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 taa

= G2 ¢6 2 nhom —C=CH = CTPT C7HS

V& duoc 4 dong phan cua 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 c6 chita 0,4 mol Ca(OH),,thu dugc m gam két tia va dung dich A. Pé phan
{mg vira du v6i dung dich A can V, lit dung dich gdom HCI 0,3M va HNOs 0,2M. Tim m va V., biét
cac phan ung x4y ra hoan toan.

Huéng din giai
Ta co 0,45 < Ncon < 0,6
Khi suc CO, vao dung dich Ca(OH), c6 thé xdy ra cac phan (g sau:
C02 + Ca(OH)z g CaC03 + H20 (1)
X X X (mol)
2C02 + Ca(OH)z g Ca(HCO3)2 (2)
7 2y oy y (mol)
- B¢ chi tao mudi trung hoa :
CO; + Ca(OH), — CaCOs| + H,0O
04 «— 04 0.4 mol
== I’lcozf 0,4m01
- bé chi tao muébi acid:
2C02 + Ca(OH)z g Ca(HCO3)2
0,8 — 04 (mol)
=>ncor > 0,8mol
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Vay voi 0,45 < nce, < 0,6 thi phan tng sé tao 2 mudi va két tia s& giam dan khi lugng CO,
tang dan
Goi nCaCOs =x mol; nCa(HCOs), =ymol = x+y=04
- Khi n¢p,= 0,45 mol ta c6 x + 2y= 0,45
=>x=0,35; y=0,05
- Khi Ncox = 0,6 mol ta cd x+ 2)/: 0,6

=x=y=0,2
=> 0,2 < ncwcos< 0,35 => 20g < mcacos < 35g
HCO; +H" — CO,T + H,O

O lmol=n_ =n = (1, 4maol
: b =>0,1/0,5<V,<0,4/0,5=>0,2 lit < V,< 0,8 lit

Céu 12: (trich tir 4 Chuyén Héa Nam Pinh 2022 - 2023) D4t mot luong sit trong oxygen sau
mot thoi gian thu dugc m gam chit rin X gém Fe, FeO, Fe,0;, Fe;0,. Hoa tan X vao 200 ml
dung dich H,SO, 1M dén phan tng hoan toan thi thu dwoc 1,12 lit khi H,, con lai 2,8 gam kim
loai chua tan. Tinh m.
Hwéng din gii

2Fe+0, —— 2Fe0

3Fe +2 Oz ‘-t__> Fe304

4Fe + 30,2 Fe;0;

Fe + H,SO; —— FeSO, + H,

FeO + H,SO; —— FeSO, + H,0

F€304 + 4H2$O4 ‘L_) FCSO4 + Fez(SO4)3 + 4H20

Fe;0; + 3H,S0; —— Fex(SO.); + 3H,0

Fe + Fex(SO4s); — — 3FeSO,

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

- Bao toan gbc SO4> ¢ s6 mol FeSO, = 0,2

- Bdo 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)
phén tng voi 41,4 gam K,COs, & nhiét do cao thu duge 6,72 lit khi E; (dktc) va hdn hop ran X chi
g6m hai mudi E, va Es. Biét mudi E, va nguyén té potassium 1an lugt chiém 53,66% va 57,07%
khéi luong ciia X. Mubi E, tao thanh tir hai nguyén t6. Khdi lugng mol ciia E; nhé hon 200. Xac
dinh E,, E,, E; va viét phuong trinh phan g xay ra.

Huéng dén giai

6,72 414 _
Ng,= 22,4 =0,3mol; ny o, = 138 0,3mol; ns pan 4z = 0,4 mol
= E; 1a CO,

Trong mudi E,, E; phai c6 sulfur
Mit khac mudi E, duoc tao thanh tir 2 nguyén tb.
Theo PLBTKL: mg + Mg,co=mx + Mco, > mx = 12,8 +41,4 - 0,3*44 =41 ¢
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[0)
= H*306% _ o) . m, =41-22=19¢

m, =
2 100 %
Trong mudi Ey, E; phai ¢6 luu huynh
Mit khac mudi E, duge tao thanh tir 2 nguyén td = E, 1a KuS
22

Ny s= 110—0 2mol

— nKtmngEz—O,4 mol; N 1rong e, = 0,2mol

= Ngyonge, =052 mOl; NgiongE, = O’ZmOl; nOtrongEzzz’ 0,3 mol
= CTPT cuia E; 1a (K,S,0;), ma M <200

= CTPT cua E; 1a K,S,0,

3K,CO3 + 48— 3C0, + 2KsS + KiS,05
Céu 14: (trich tir 4 Chuyén Héa Pho thong Ning khiéu 2022 - 2023) Nung mot khoang chét
A ¢6 trong tu nhién (sau khi loai bo cac tap chat) chi thu dugc chit rin 14 MgO. Phan tng cla
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 tGng vira du véi 20 ml dung dich NaOH 2,5
M. Xéc dinh cong thic phén tir cia chit A va viét cac phuong trinh héa hoc. Tinh % khdi lugng
chét ran thu duoc so véi khoi lugng chit rin A truée khi nung.

Huéng din giai
nua = 0,1.2,5= 0,25 mol

n,. 1,792

€0 = 22.4 —5 . = 0.08 mol

NNaoH — 0,02.2,5: 0,05 mol
Trung hoa HCI du bang NaOH:
Phuong trinh hoéa hoc:

HCI + NaOH — NaCl + H20
0,05 0,05 (mol)

Nycrae = 0,05 mol

NHCI phan ing véi A = 0,25 - 0,05 = 0,2 mol

0,2 _
Nicr = 2 u [ClL = n;l«[g(*/g :7—0,1(1’“01)

My tecy, + M, + My o0

Theo PLBTKL ta c6: ma + myc =
= 9,32 +36,5.0,2 = 95.0,1 +44.0,08 +18. "0 = "1:0 =0 2 mol

Theo bao toan nguyén t6 H ta ¢6: N wong (a) Hct = 2 .0
= NHgong(a) T 0,2=2.0,2 = Niyrong a) = 0,2 mol
Vi muyga)  Mea) + Mpgay + Moy = ma = 24.0,1+12.0,08+1.0,2+16.no) = 9,32
— o) = 0,36 mol
Ta cO: nmga) + Neay T Nay + oy =0,1:0,08:0,2:036=5:4:10:18
Vay A: MgsC,H,00s = A: 4MgCO;.Mg(OH),.4H,O
Nung A:
4MgCO;.Mg(OH),.4H,0 — 5MgO + 4CO, + 5H,O

Phén tram khéi luong chit rin thu dugc so voi khdi lwgng chit rin A trude khi nung:

mMg o, 40.0,1 o o
A 100%=—"="— 9.32 .100%=442,92%
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Céau 15: (trich tir & Chuyén Héa Binh Phuéc 2022 - 2023) Cho 15,2 gam hdn hop X gom axit
axetic va axit RCOOH (R 1a nguyén tir H hodc gbc C.H,) tac dung véi dung dich NaOH 4%, phan
mg xong chi thu duoc dung dich Y trong d6 c6 chira 25,8 gam chit tan va 389,4 gam nudc. Xac
dinh s6 mol cua mdi axit trong hdn hop X.
Huéng din giai

Maanaon = 25,8 +389,4 — 15,2 =400 gam

Nneon = 0,4 mol

PTPU:

CH;COOH + NaOH — CH;COONa + H,O
RCOOH + NaOH — RCOONa + H,O
Bao toan khdi luong: 15,2 + 16 =25,8 + 18.n (H,O tao ra)
= nH,O tao ra = 0,3 mol
— NaOH du = n(CH;COOH-+RCOOH) = 0,3 mol

M SO.6T <M.
Ta co: fa -

= acid RCOOH 1a HCOOH
CH;COOH (x mol) ; HCOOH (y mol)
[x + ¥ = 0,3
|60x + 40y = 15,2
—x=0,1;y=0,2
Céu 16: (trich tir d& Chuyén Héa Quang Tri 2022 - 2023) Cho 80 gam bot Cu vao 200ml dyng

dich AgNO, co n6ng do a (mol/ ) , sau mot thoi gian thu dugce dung dich A va 95,2 gam chit rin
B. Cho tiép 80 gam bot Pb vao dung dich A, phan tmg xong thu dugc dung dich D chi chira mot
mudi duy nhat va 67,05 gam chat ran E. Tinh gi tri cua a.

Huéng din giai

Cu(NO3);, x mol dd D:Pb(NO3)2 0,1a (mol)
_ - | +80gPb
1,25 mol Cu+0,2a mol AgNO; gNO;3 ,2a — 2x¥imo Pb % 0,1a<mol
95.2 g By 25 = xeinol 67,052 E#  Cyxmol
o Ag 2x mol Ag ,2a — 0,2x%imol
80 B ) ~ 80
Ne,= 64 =1,25mol; Mano=0,2.a mol; npb—ﬁ mol

- Goi s6 mol tham gia phan tmg ctia Cu 1a x mol.
Co Cu+ 2AgNO; — Cu(NOs)+ 2Ag
X 2x X 2x  mol
- bdo toan Ag ¢ Nagno,(a=Magno,(E)= Nagno,-Mag(5=0,2a-2x(mol)
- Bao toan Cu ¢0: Ney(s= Neu(bandin) ~Newe=1,25-x(mol)
- Bao toan gbc -NO; ¢6: Np,..= 0,1a (mol)
2807 0,1a (mol)
- Theo bai ramg =95,2 = 64(1 25-x)+108.2x — x = 0,1 (mol)

me = 67,05 = 207(~—s 207 —0,1a) + 108 (0,2a-2x) > a=2,5M

- Bao toan Pb co: Mpye)=Npy bandiu - Mpbioi=
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Céu 17: (trich tir @& HSG 9 Ninh Binh 2021 - 2022) Hon hop khi X gém H, va 2 hydrocarbon
A, B dugc chtra trong mot binh kin c¢6 sin bot Ni dun néng binh dén khi phan Gmg hoan toan thu
dugc 13,44 1khi Y (& dktc) chia Y thanh 2 phan bang nhau:

- Phan 1 dan qua dung dich nuéc Bromine thiy dung dich nhat mau va thu dugc duy nhit
mot hydrocarbon A. dot chay hoan toan A thu dugc CO; va H,O vdi ti 1€ vé khdi lugng tuong
ung la 88 : 45

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

b. Tinh thanh phan phan trim theo thé tich cac khi trong X.
Huwéng din giai
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,Hj.»
Pthh: C,Hz.» + (3n+1)/2 O, — nCO;, + (n+1) H,O
n mol (n+1) mol

Mco,_88  44n 88
Theo bai ra m "H.0 B oo 18(n+1) 45 o n=4
Vﬁy A lél C4H10.
CTCT CH3- CHz-CHz- CH3 hOé.C

CH; -CH-CH,

CH,
- Xét phan 2:

Nc0,~ 30,8:44 = 0,7 mol; "~ 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

sO nguyén tir Cacbon trung binh: € =0,7:0,3=2,33;

Ma trong Y ¢6 C4Hjo nén hydrocarbon khong no trong Y s& ¢6 s6 C 13 2
THI1: Y gdbm C.H,o; C,H,

Goi s6 mol C4Hy 1 a mol; sb mol C,H, 14 b mol

nipy=at+b =0,3 mol (1);

Bio toan C: "€0:~ 4a+2b=0,7 (2);
Tir (1) va (2) ta ¢6 a=0,05; b=0,25

Béo toan H: "0~ 5.0.5+2.0,25=0,75 > 10~ 0,6 khong théa min yéu ciu d& bai (Loai)
TH2:Y gém C4H10; C2H4; C2H2

Goi s6 mol C4;Ho 1a a mol; s6 mol C,H, 13 b mol; sé mol C,H, 1a ¢ mol

nipy =atb+c =10,3 mol (3),

Bio toan C: "€0:~ 4at+2b+ 2¢ = 0,7 (4);

Bio toan H: 10" 5at+2b+c = 0,6 (5);
Tu (3), (4), (5) ta c6 a=0,05; b=0,1; ¢ = 0,15
Vay Bla C,H,; CTCT: CH CH
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b)Trong Y c6 s6 mol moi chat la:
0,1 mol C4H,0; 0,2 mol C,Hy; 0,3 mol C,H,
CH CH + H, —» CH,=CH,
0,2 mol 0,2mol 0,2 mol
Viy trong X s6 mol céc chit 1a: 0,1 mol C4H,o; 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 C4Hyo = %n C,Hyp = 0,2:0,8.100 = 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%
Cau 18: (trich tir & HSG 9 Vinh Phuc 2021-2022) Cho 14 gam hdn hop X gém Cu, CuO,
Fe,0; va Fe;04 tac dung voi dung dich HCI vira du, sau phan tng thu dugc dung dich Y. Suc tur
tir khi H,S dén du vao dung dich Y, thu dugc m gam két tia Z. Hoa tan hét Z trong luong du dung
dich HNO; dic, nong, thu duoc 0,64 mol khi NO, (san pham khir duy nhat cia HNO3). Mt khac,
dung dich Y tic dung vira da véi dung dich chira 0,098 mol KMnO, trong H,SO, lodng, du. Biét
cac phan Uing xdy ra hoan toan. Tinh gia tri ctia m.
Huéng din giai
Quy d6i hdn hop X thanh Fe, Cu va O ta c¢6 so d:

Fe FeCl::aimol)
X 1 Cu+ HCl—— ¢ FeCl:tbimol) + H.O
e ‘ 0 CuCl::e(mol)

Béo toan Cl->nHCI = 3a + 2b + 2¢ (mol)

Béo 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 duogc 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 vé1 HNO; thu dugc 0,64 mol khi NO..

CuS + 10HNO; — Cu(NOs), + 8NO, + H,SO, + 4H,0

S + 6HNOs;— H,SO, + 6NO, + 2H,0

— 3a+ 8¢ =0,64 (2)

Khi cho dung dich Y tac dung vo1 0,098 mol KMnO4trong dung dich H,SO. ta co:

10FeCl, + 6KMnO, + 24H,SO4— 5Fe»(S0Os); + 3K,SO4 + 6MnSO, + 24H,0 +10Cl..

10FeCl; + 6KMnO, + 24H,SO4s— 5Fe,(SO4); + 3K,SO,4 + 6MnSO,4 + H,O + 15Cl..

5CuCl; + 2KMnO, + 8H,SO4— 5CuS0O, + K,SO4 + 2MnSO4 + 8H,0 + 5Cl..

—>3a+3b+2c=0,49 (3)

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

> Miéruaz = 0,05.96 + 0,04.32 = 6,08 (gam)
Cau 19. (Trich tir ¢ HSG 9 TPHCM 2017 — 2018) Hon hop A gom 2 mudi carbonate:
CaCOs; va RCO;. Cho 5,97 gam A vao lo chtra 200 ml dung dich H,SO., sau phan tng thu dugc
0,672 lit khi CO,, chét ran B va dung dich C. C6 can dung dich C thu duoc 2,72 gam chét rén
khan D. Nung B thu dugc 0,448 1it CO, va chat ran E. (cac thé tich khi do & dktc).
a. Tinh ndng do mol/lit cuia dung dich H,SO..
b. Tinh khéi lugng B va E.
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¢. Cho ty 1é mol ctia CaCO; va RCO:; trong hdn hop 13 4:1. Xéc dinh R.
Huéng din giai
- Hon hop A (CaCO; va RCOs) + dd H,SO, = ran B + dd C + CO,
CaC03 + HzSO4 — CaSO4 + HzO + COz (1)

4x
RCO3 + HzSO4 — RSO4 + Hzo + C02 (2)
X

N, = E:!ITJ.IEB[r‘r“IZ.‘aI]I
22,4

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

Ny o, = Ny =Ny, = 0.03(mol)

H-5%
\ (P :w:{],lS[mc}l}
a. Nong do mol cua dd H,SO.: 02
b. Tinh khdi lugng ran B va ran E.
- Khdi luong ran B.
+ Béo toan khéi luong: Mhne, " Mo, = Meo, My # Mg+ Mo
5,97 +0,03.98 =0,03.44 + 0,03.18 + My + 2,72= munp = 4,33 gam
- Khéi luong rin E.
T 048 _ 5 02(mol)
Coz(khinung 22'4
Z. m. .=m.. oy I
+ Bao toan khoi lugng: ~ ""F 0 FEtminnaEl o raE <433 = (0,02.44 + My
= Mg = 3,45 gam.
¢. Xac dinh R:
_Goi Moo, = MX(MO) Mo =XMOIY (18 ol 1a 4:1)
L Nooooo= % N
- Bao toan C; “freamniiesl =+t =(,03 + 0,02 =0,05 (mol)
N., tN,-, =005
= 00 RCOs < 4x+x=0,05 = x=0,01
. x o tm,.. =597

- Khéi lugng hdn hop A 1a: | exo:  Mhco, & 4x.100 + x.(R + 60) = 5,97

< 4.0,01.100 + 0,01.(R + 60) = 5,97= R =137 (kim loai Ba phu hop)

Céu 20. (Trich tir d¢ HSG 9 Ha Noi 2018 — 2019) Hoa tan hét m gam hdn hop X gém Na,CO:s,

MgO, a mol Fe;04 va 2a mol KHCOs; trong 400 gam dung dich H,SO4 17,15%. Sau khi céc

phan g xay ra hoan toan thu dugc khi CO,; dung dich chtra (m + 42,68) gam mudi sulfate
trung hoa va 345,44 gam nudc. Tim gii tri cia m va a.

Huéng din giai
400x17,15
My so, = Tanw 08
Ta coO: 224 100)( 98

Theo béo toan nguyén t6 H, ta co:

=0,7(mol) — m ):400— 0,7x98=331,4 (gam)

H,0 (H,S0,
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n. . =2a:07x2=232% o0 08mol

n +2n H,0

KHCO5 H,S0, —

= Moo, = 0,08(Mol); Ny, = 0,16 (Mol)

Fes04
Dit s6 mol cia Na,CO; va MgO lan lugt 13 x va y mol

Phuong trinh phan ng:

Na,COs + H,SO4 = Na,SO4 + CO; + H,O (1)
MgO + H,SO, = MgSO,4 + H,O (2)
Fe304 +4 HzSO4 - Fez(SO4)3 + FCSO4 + 4H20 (3)
2KHCO; + H,SO, = K,SO4 + CO; + 2H,0 (4)

: N s0, = 0,08x 4+ 0,08=0,7 03
Tir phuong trinh (1) dén (4), taco 250 X+y+DUoxat = X+y O

Theo béo toan khbi luong ta c6: m = 106x + 40y + 0,08.232 + 0,16.100 (II)
My = M + 42,68 = 142x + 120y + 0,08.552 + 0,08.174 (I11)

Thay (IT) vao (III) ta c6: 36x + 80y = 19,16 Iv)

x=0,11

Tir (I) va (IV) ta ¢6: {y =019

= m = 53,82 (gam)
Cau 21. (Trich tir & HSG 9 Kién Giang 2018 — 2019) Cho hdn hop khi A gdm chlorine va
oxygen phan tmg vira hét vdi mot hdn hop gém 4,80 gam magnesium va 8,10 gam nhom
(aluminium) tao ra 37,05 gam hdn hop B gdm cac mubi 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 tr
vao dung dich C dén khi thu duoc két tia 16n nhat. Tinh gia trj V?
Huwéng din gidi

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)

- Cac 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 BPLBTDT: 2x.1 +2y.2=0,2.2+0,3.3 (2)
- Tt (1) va (2) giai hé phuong trinh: x = 0,25; y = 0,2
710,25

“om,, = : 100% = 73,49%
L71.0.25+32.0.2

]

olll,, — 100%-73,49% = 20,51%

b.
- Dung dich C gdm AICl; (a mol) va MgCl, (b mol)
- Cho V ml dung dich NaOH 1 M tir tir vao dung dich C dén khi thu duoc két tiia 16n nhat
Céc phan tng hoa hoc xay ra:
AICl; + 3NaOH — AIl(OH); + 3NaCl (3)
a 3a
MgCl, + 2NaOH — Mg(OH), + 3NaCl (4)
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b 2b
Béo toan nguyén t6 Cl: 3a+2b=2x=2.0,25=0,5
Tir (3) va (4) thdy s6 mol NaOH = 3a + 2b=0,5

0.5

Vo= T’= 0.5(1)=300{ml)

il

Céu 22: (Trich dé thi HSG 9 — Tinh Thira Thién Hué 2017- 2018) Cho 43,71 gam mét hdn hop
X gdm M,CO;, MCl va MHCO; tac dung hét v6i V ml (dw) dung dich HCI 10,52% (D = 1,05g/ml)
thu duoc dung dich A va 17,60 gam mdt chét khi. Chia dung dich A 1am hai phan bang nhau:
Phan 1: Phan ung vira du véi 125 ml dung dich KOH 0,8M, sau d6 c6 can dung dich thu dugc m gam
mudi khan.
Phan 2: Tac dung hoan toan véi dung dich AgNO; du thu duoc 68,88 gam két tua tring.
a. Xac dinh M (biét M 1a kim loai kiém) va phan trim khdi luvong cua cac chit c6 trong hdn hop X.
b. Tinh V vam.
Huwéng din giai
bit a, b, ¢ lan lrot 1a s6 mol cua MaCOs3, MCl, MHCOs trong 43,71 gam hén hop X

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

17,6
T (1.2): noy =a+c=——=0.4 (II
(1,2): neq m (Im)
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 + AgNO; — AgCl + MNO; (5)

Tir (1-5): n,oo=2a+h 1o+ 0, 2=(08,55:143,5).2 =090

=2a+h+c=070 (III)

0,700 — 0,33
H=————7
Tir (LILIID): 0.5 Ma: 0<a<04
TaM — 6,53
0= u < 0,46 8,0 < M < 27.8.
Nad 30, Véy: M =23 (Na).
= a=03; b=006; c=0,1
=2 4c+0.2=0.9m0!
b. Ta co- My, = 20+ +0,2=0,9m
36,5
= w =297 dm!
- 10,52.1,05
2a+h+c . o
ny,.=———=038mol =m ., =038585=2223gam
Ta c6: 2
M =007 5 =T, 45gam

Vay: m = 22,23 + 7,45 = 29,68 gam
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	2KMnO4 + 16HCl → 2KCl + 2MnCl2 + 5Cl2 + 8H2O
	K2MnO4 + 8HCl → 2KCl + MnCl2 + 2Cl2 + 4H2O
	b) Gọi số mol của KMnO4, KClO3, MnO2 lần lượt là x, y, z
	Ta có: 158x + 122,5y + 87z = 60,01 (1)
	BTKL cho O2: = 0,35 mol
	BT H: = 0,8 mol
	BT O: 4x + 3y + 2z = 0,35.2 + 0,8 = 1,5 (2)
	Dung dịch thu được khi cho Y tác dụng với HCl là: KCl (x + y) mol, MnCl2 (x + z) mol
	BT Cl: y + 1,6 = x + y + 2x + 2z + 0,4325.2 3x + 2z = 0,735 (3)
	Giải hệ phương trình (1), (2), (3), ta được: x = 0,24; y = 0,175; z = 0,0075
	Trong Y không có KClO3 nên KClO3 nhiệt phân hết.
	Gọi a là số mol KMnO4 bị phân hủy
	Theo PTHH (*), (**) ta có:
	a = 0,175
	Vậy % KMnO4 phân hủy =
	Câu 22: (Trích đề thi HSG 9 – Tỉnh Thừa Thiên Huế 2017- 2018) Cho 43,71 gam một hỗn hợp X gồm M2CO3, MCl và MHCO3 tác dụng hết với V ml (dư) dung dịch HCl 10,52% (D = 1,05g/ml) thu được dung dịch A và 17,60 gam một chất khí. Chia dung dịch A làm hai phần bằng nhau:
	Phần 1: Phản ứng vừa đủ với 125 ml dung dịch KOH 0,8M, sau đó cô cạn dung dịch thu được m gam muối khan.
	Phần 2: Tác dụng hoàn toàn với dung dịch AgNO3 dư thu được 68,88 gam kết tủa trắng.
	a. Xác định M (biết M là kim loại kiềm) và phần trăm khối lượng của các chất có trong hỗn hợp X.
	b. Tính V và m.

