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27 BAI TOAN HOA VO CO 9 HAY VA KHO

Bai 1: Hoa tan hoan toan 46,4 gam mot oxit kim loai bang dung dich H,SO, dic, nong ( vira du ) thu
duoc 2,24 lit khi SO, (dkc ) va 120 gam mudi.
a) Viét phuong trinh hoa hoc xay ra.
b) Xéc dinh cong thure cua oxit kim loai.
) Viét phuong trinh hoa hoc cua oxit trén véi dung dich HCIL.
HD Gidi:
Vi phan timg cua oxit kim loai vo1 H,SO, dac, néng sinh ra SO, nén chung t6 kim loai c6 nhiéu
muc hoa tri.
Goi x,y lan luot 1 héa tri cua kim loai R trong oxit va trong mudi sunfat.
RO, +(2y-x) H,SO, — Ry(SO,), +(2y-x)H,0 + (y-x) SO, 1
S6 mol SO, =2,24:22,4=0,1 mol
Goiala s6 mol H,SO, pu = s6 mol H,0 = a (mol)
Ap dung PL BTKL ta co:
46,4 +98a =120+ 18a + 0,1x 64
gidira a=1mol
S6 mol SO, ( tao mudi)=1—0,1 = 0,9 (mol)

MR =120-0,9% 96 = 33,6 gam

Mo (oxit) = 46,4 — 33,6 = 12,8 (g)
2R 33,6

Taco: 10X 128 5 R=21x  (1<x <3,xnguyénhoicx=28/3)
Chi c6 x =8/3 va R =56 1a théa man. Kim loai 1a Fe
Vay CTHH cua oxit1a: Fe;0,
Phan tmg v6i1 dung dich HCI
Fe;O, + 8HCI — 2FeCl; + FeCl, + 4H,0

Bai 2: Cho luang khY CO ®i qua mét eng so chqa m gam bét «xit s%t (Fe,O,) nung nang cho ®0n
khi phqn eng xYy ra houn toun. DEn toun bé khY sinh ra ®i thEt chEm vpo 1 1Yt dung dbch
Ba(OH), 0,1M thu ®ic 9,85 gam kOt tfia. Mt kh ¢ khi hop tan toun bé ling kim lo'i s%t t'o thunh &
tr*n byng V 1Yt dung dbch HC1 2M (cd d) thx thu ®ic mét dung dbch, sau khi c« c¢'n thu ®ic 12,7
gam muei khan.

a. X,c ®bnh c«ng thec st «xit.

b. TYnhm.

c. TYnh V, biOt reng dung dbch HCI 1p ®- ding d 20% so vii ling ¢Cn thiOt.
HD Giadi:
a. X,c ®Pnh c«ng thec oxit s¥t (Fe,Oy) ci a (mol)
Ph¥n ong: FeO, +yCO — xFe+yCO, T (1)

a(mol) — ax(mol) ay(mol)

Ba(OH), + CO, —>BaCO; ¥ + H,0 (2)
0,05(mol) 0,05(mol) <= 0,05(mol)

Ba(OH), + 2CO, --—> Ba(HCO,), 3)
0,05(mol) --> 0,1(mol)
Fe + 2HCI --—->FeCl, +H, T (4)

ax(mol) ax(mol)



Swu tdm va gidi thigu: Trwong Thé Thdio - Website: violet.vn/thethao0481
Ta ca ng,onp = 1x0,1 = 0,1(mol)

Ngacos = 9,85/ 197 = 0,05 (mol)

+ NOu t'o mugi trung hop (BaCO, ) thx:

ay = 0,05 vp ax = 12,7/127 = 0,1 (mol) => x/y =2 (v« 1)

+ Khi cho CO, vpo dung dbch Ba(OH), thx t'o muei trung hop v muei axit.

TS (2) Vj|i (3)=> X nep, = 0,15(mol)

TacahO:7] ax=0,1

ay =0,15 => oxit s¥t: Fe,0;

b. TYnh m:
Phin ong: Fe,0;, +3CO —— 2Fe + 3CO, (5)
(mol) 0,05 0,15

TO (5) => Nperos = 1/3 N, = 0,15/3 = 0,05 (mol)
=>m = Mge03 = 0,05 x 160 = 8 (gam)
c. TYnh V:
To (4) => ny = ax.2 =0,2 (mol)
Vx HC1 d 20% so vii ling cCn thiOt nn:
Via = 0,2. 120%/ 2 = 0,12(1Yt)
Bai 3: NhiOt ph©n hopun hopn 20 g hen hip MgCO; , CaCO; , BaCO; thu ®ic khY B. Cho khY B
hEp thu hOt vpo nic v«i trong ®ic 10 g kOt tiia vu dung dbch C. §un nang dung dbch C tii phfn eng
hopn toun toun thEy t'o thunh th*m 6 g kOt tiia.
Hai % khei ling cha MgCO; n»m trong khofng npo?
HD Gidi:
MgCO; -->MgO + CO,
CaCO; --->CaO +CO,
BaCO; --->BaO + CO,
CO, + Ca(OH), ---> CaCO; + H,0O
2CO, + Ca(OH), ---> Ca(HCOy),
Ca(HCO), ---> CaCO; + H,0 + CO,
S¢ mol CaCO; = 0,2 vu 0,06 (mol)
Theo ph—ng trxnh: S¢ mol CO, = 0,1 + 0,06.2 = 0,22 mol
Taeng s¢ mot 3 muei ¢,cbonat 1p 0,22 (mol) ---> Ta ca:
84x + 100y + 197z =100 => 100y + 197z = 100 — 84x
x+ty+tx=11->y+x=y+x=11-1,1=2

100y +197z 100 —84x

100<  V+z Ll=x <197 .-> 52,5 < 84x < 86,75.
VEy % ling MgCO; n"m trong kho¥ng t5 52,5% ®0On 86,75%
Bai 4:Cho X, Y I hai dung dbch HCI ci nang ®¢ kh,c nhau. LEy V 1Yt dung dbch X t,c dong vii
AgNO; d t'o thunh 35,875 g kOt tiia. §O trung hop V 1Yt dung dbch Y ¢Cn 500 ml dung dPch NaOH
0,3M
a. Khi tréng V 1Yt dung dbch X vii V 1Yt dung dbch Y thu ®ic 2 1Yt dung dbch Z. TYnh Cy, ciia
dung dbch Z.
b. NOu IEy 100ml dung dbch X v IEy 100ml dung dbch Y cho t,c dong hOt vii kim lo'i Fe thx
ling hi®r« tho,t ra & X nhiOu h—n & Y 1pn 0,448 1Yt (§KTC). TYnh Cy; dung dbch X,Y
HD Giadi:
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HCl + AgNO; ----> AgCl + HNO; (1)
(mol) 0,25 <--- 0,25
HCl + NaOH ----- > NaCl + H,O (2)
(mol) 0,15 <-- 0,15

35,875 0,25
Ta ca: npyq = 143,5 (mol)
Nyzon = 0,5 .0,3 = 0,15 (mol)
TS phin eng (1) vu (2)
0,25+0,15 _ 0,4 _ 02
Cy= VHV' 2 T M (VXV+V' =2)
b. PhYn ong:
2HCI1 +Fe ----> FeCl, + H, (1)
0,025 0,025
(mol) Voo > 4
2HCI +Fe ----> FeCl,+ H, (2)
0,015 0,015
(mol) Vo > 4
Theo c©u (a)

Nyycr (1) = Nagnos = C.V=0,25

Nyl 2) = DNaon = C,.V=0,15

Trong V 1Yt dung dbch HCI thx ¢ 0,25 mol HCI
0,025

Trong 0,1 1Yt dung dPch HCIthx cd ¥ mol HCI
T—ng tu: Trong V’ 1Yt dung dbch HCI thx ca 0,15 mol HCI1

0,015
Trong 0,11Yt dung dbch HCl thx ¢a V' mol HCI
‘ 0,448 ~ 0,02
Theo ®1 bpi: ny, = 224 (mol)
0.025_0015_ o0 5 3 _
2v AV =V
sy-ay
— VI VAV =2V V<2)

=>5(2-V) — 3V = 8V(2-V)
=>10-5V -3V =16V = 8V?
=>8V? -24V+10=0 =>{V1=0,5
V2=0,25>2 (Lo%)
V=0,5=>V’=1,5=>C,=0,5 (M) vu C, = 0,1 (M)
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Bai 5: Cho mot ludng khi CO di qua 6ng dung 0,04 mol hdn hop A gom FeO va Fe,0, dobt nong. Sau
khi két thac thi nghiém thu dugc chat ran B gom 4 chat néng 4,784 g. Khi ra khoi ong str cho hap thy
vao dung dich Ba(OH), du, thi thu dugc 9,062 g két tua.Mat khac, hoa tan chat ran B bang dung dich

HCI du thay thoat ra 0,6272 lit hidro (dktc).
a. Tinh phan tram khoi lugng céc chat trong A

b. Tinh phan traim khéi lugng cac chét trong B. Biét rang trong B s6 mol sit tir oxit bang 1/3 tong s6

mol cua sat(Il) va sat (I1I) oxit.
HD Giadi:
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a.Tinh phan tram khoi lugng céc oxit trong A
Goi a, b 1an luot 1a 6 mol caa FeO va Fe,0, trong 0,04 mol hon hop A:
a+b=0,04(1)
Céc phan ng xay ra:
3Fe,0; + CO--> 2Fe;0, + CO,
Fe;0, + CO-->3FeO + CO,
FeO + CO--> Fe + CO,
Chét rén B gém: Fe, FeO, Fe;0,, Fe,O; du
Khi ra khoi éng st 1a CO,
CO, + Ba(OH), --> BaCO; + H,O
9,062

Ta €0 Ncoy= Npucos= 197 =0,046(mol)
Nco tham gia phan tng =n¢,,=0,046 mol
Ap dung dinh luat bao toan khdi lugng: m, + meo =mg ., Mco»
my=5,52¢g
= m, = 72a+160b =5,52 (2)
Tu (1) va (2) ta tinh dugc a= 0,01 ; b=0,03
72x0,01

%FeQ = 952
%Fe,0,= 100-13,04= 86,96%
b. Phan tram khdi lwong cac chét trong B
Goix,y, zt 1an luot 1a s6 mol cua Fe, Fe,0, Fe,0, va Fe,O; trong hon hop B:
Ta c6: mp=56x+ 72y+ 232z +160t = 4,784 3)
1

Bi€t npe04= 3 ( Npeo + NEe03)
1

= z= 3 (yt1) 4)
B tan trong dung dich HCI du:
Fe + 2HCI--> FeCl, + H,
FeO + HCI--> FeCl, + H,O
Fe;O, + 8HCI--> 2FeCl; + FeCl, + 4H,0
Fe,O; + 6HCI--> 2FeCl; + 3H,0
0,6272

== 224 =0,028 mol = x=0,028 (5)
Khéi luong sét trong hdn hop A bang khdi lugng trong hdn hop B
56(at2b)= 56(x+ y+ 3z+ 2t)
= x+ty+ 3z +2t=0,07 (6)
Tu (3), (4), (5), (6) = x=0,028 y=0,012
z= 0,006 t=0,006
%Fe=32,78% %Fe0=18,06%
%Fe;04=29,1% % Fe,0; =20,06%
Bai 6: Ca hai dung dbch; H,SO, (dung dbch A), vpu NaOH (dung dbch B). Trén 0,2 1Yt dung dbch A
vii 0,3 1Yt dung dbch B ®ic 0,5 1Yt dung dbch C.
LEy 20 ml dung dbch C, th*m mét Yt qux tYm vpo, thEy ci mpu xanh. Sau ®3 th*m t3 t& dung
dbch HC1 0,05M tii khi qux tYm ®zi thunh mpu tYm thEy hOt 40 ml dung dbch axit.

x100 =13,04%




Swu tdm va gidi thigu: T ruong Thé Théo Website: violet.vn/thethao0481

Trén 0,3 1Yt A vii 0,2 1Yt B ®ic 0,5 1Yt dung dI)ch D. LEy 20 ml dung dbch D, th*m mét Yt qux
tYm vpo thEy cd mpu ®4. Sau ®3 th*m td t6 dung dPch NaOH 0,1M tii khi qux tYm ®zi thunh
mpu tYm thEy hOt 80 ml dung dbPch NaOH.

a. TYnh ning ®é mol/l cfia 2 dung dbch A vu B.

b. Trén Vg 1Yt dung dbch NaOH vpo V, 1Yt dung dbch H,SO, & tr*n ta thu ®ic dung dbch E.
LEy V ml dung dbch E cho t,c dong vii 100 ml dung dbch BaCl, 0,15 M ®ic kOt tiia F. Mt kh ¢
1Ey V ml dung dbch E cho t,c dong vii 100 ml dung dbch AICL; 1M ®ic kOt tiia G. Nung F ho&c G
¢ nhiOt ®¢ cao ®On khéi ling kh«ng ®zi thx ®0Ou thu ®ic 3,262gam chEt 1%n. TYnh t@ 10 V41V,
HD Giadi:

a. PTHH:
+LCn thY nghiOm 1: 2NaOH + H,SO, — Na,SO, + 2H,0 (1)
Vx qux tYm hia xanh, cheng t4 NaOH d. Th*m HCI:
HCI1 + NaOH — NaCl + H,0 (2)
+1Cn thY nghiOm 2: ph¥n eng (1) xqy ra, sau ®3 qux hia ®4 cheng ta H,SO, d. Th*m
NaOH: 2NaOH + H,SO, — Na,SO, + 2H,0 (3)
+ §At x, y ICn 1it In ndng ®¢ mol/l ciia dung dbch A vu dd B: To (1),(2),(3) ta ca:
0,05.40 500
0,3y -2.02x= 1000 20 =0,05 (I)
0,2y  0,1.80 500
0,3x- 2 = 10002 20 =0,1 (II)
Giffi hO (L) ta ®ic: x = 0,7 mol/l,, y=1,1 mol/l
b. Vx dung dbch E t'o kOt tfia vii AICl;, cheng t4 NaOH cBn d.

AICI; + 3NaOH — AI(OH); + 3NaCl &)
2AI(OH); —— ALO; + 3H,0 (5)
Na,SO, + BaCl, — BaSO, + 2NaCl (6)
Ta ca n(BaCl,) =0,1.0,15= 0,015 mol
3,262
n(BaSO,)= 233 =0,014mol < 0,015
0,014
=> n(H,S0,) = n(Na,SO,) = n(BaSO,) = 0,014mol . VEy V= 0,7 = 0,02 1Yt

3,262

n(AL,O,;) = 102 =0,032 mol vp n(AICL;) = 0,1.1 = 0,1 mol.
+ XBt 2 tréng hip ca thO xJy ra:
- Tréng hip 1: Sau ph¥n eng vii H,SO, , NaOH d nhng thiOu so véi AICI; (& p (4): n(NaOH) p trung
hop axit =2.0,014 = 0,028 mol
n(NaOH p (4) = 3n(Al(OH);) = 6n(Al,05) = 6.0,032 = 0,192 mol.
teng s¢ mol NaOH b»ng 0,028 + 0,192 = 0,22 mol
0,22

ThO tYch dung dbch NaOH 1,1 mol/11p 1 =0,21Yt. TO 10 ViV, = 0,2:0,02 =10
- Tréng hip 2: Sau (4) NaOH vEn d vy hop tan mét phCn Al(OH);:
Al(OH); + NaOH — NaAlO, + 2H,0 (7)
Taeng s¢ mol NaOH p (3,4,7) 1u: 0,028 + 3.0,1 + 0,1 - 2.0,032 = 0,364 mol
0,364

ThO tYch dung dbch NaOH 1,1 mol/11p b1 =0,33 1Yt
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=>T@ 10 V5:V,=0,33: 0,02=16,5
Bai 7: Cho 5,12 gam hdn hop X gdom 3 kim loai Mg, Fe va Cu ¢ dang bot tac dung v6i 150 ml dung
dich HCI 2M, sau khi phan tng két thiic thiy chi thoat ra 1,792 lit khi H, (dktc). Pem loc rira thu
duoc 1,92 gam chét ran B.

a. Tinh khéi lugng mdi kim loai c¢6 trong hon hop X.

b. Cho 2,56 gam hdn hop X tac dung véi 250 ml dung dich AgNO; 0,34M. Khudy ky hon hop
dé cho phan g xay ra hoan toan, thu dugc dung dich va chét ran E. Tinh khéi lugng cua chat ran E.
HD Giai:

a. Cac phuong trinh héa hoc:

Mg + 2HCI ——> MgCl, + H, (1)

Fe + 2HCI —— FeCl, + H, (2)
1,792 1

Vi M, = 24 _ 0,08 mol < 2 Mua = 0,15 mol nén axit con du sau phan img.
Vay khoi lugng Cu c6 trong 5,12 gam hon hop X 1a:

Meu = 1,92 gam ) N .
Goi x va y lan lugt 1a s6 mol Mg va Fe c6 trong 5,12 gam hon hop X. Theo dé bai ta co:

24x + 56y = 5,12-1,92 = 32 @)
Mit khac, s6 mol H, sinh ra tir (1) va (2) ta c6:
X +y = 0,08 (IT)
Tur (I) va (II) ta co:

x=y =0,04 mol N N
Vay khoi lugng moi kim loai trong hon hop la:

Mg — 0,04 .24 = 0,96 gam

Mee = 0,04.56 = 2,24 gam
b. Cac phuong trinh phan ng xay ra:

Mg + 2AgNO; ——> Mg(NO;), + 2Ag 3)
Fe + 2AgNO;, — Fe(NO;), + 2Ag 4)
Cu + 2AgNO; —— Cu(NO,), + 2Ag (5)

1
Ta nhan thay luong hSp hop X tham gia phan tmg voi AgNO3~b§1ng 2 lugng hon hop X tham
gia phan ung véi HCI. Vay s6 mol moi kim loai c6 trong 2,56 gam hon hop X 1a:
11,92

Mg = Mee — 0,02mol; Mow = 27 64 =0,015 mol
Theo dé bai, s6 mol AgNO; la:

Magno; = 0.25.0,34 = 0,085 mol
Theo phan tmg (3) va (4) ta dé thdy Mg va Fe phan tng hét. Luong AgNO, tham gia phan tng
(3)va(4)la: 2.(0,02+0,02) =0,08 mol
Vay lugng AgNO; tham gia phan tng (5) 1a: 0,085 - 0,08 = 0,005 mol
0,005

Vay luong Cu tham gia phéan tng la: 2 =0,0025 mol
Lugng Cu con du la: 0,015 - 0,0025 =0,0125 mol
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Vay chat ran E gdm Ag va Cu du véi khoi luso’ng la:

Me - 0,085.108 + 0,0125 . 64 = 9,98 gam
Bai 8: Hon hop A gom hai kim loai Na va Al
1) Hoa tan A vao nudc du:
nN

a

a) Xac dinhtilé sbmol "4 @& hdn hop A tan hét?

b) Néu khdi luong A 1a 16,9 gam cho tan hét trong luong nudc du thi thu dwoc 12,32 lit khi H,
(dktc). Xac dinh khdi luong mdi kim loai trong A?

2) Cho 16,9 gam hon hop A nhu trén vao 2 lit dung dich HCI 0,75M, phan tng xong thu duoc dung
dich X. Cho 2 lit dung dich KOH vao X két thiic cac phan Gmng thi thu dugc 7,8 gam két tua. Xac
dinh ndng d6 mol/lit ciia dung dich KOH d4 dung?

HD Giai:
1. a) Cho hén hop A tan hét trong nudc.
PTHH : 2Na +2H,0 — 2NaOH + H, (1)

2Al1 +2NaOH + 2H,0 —— 2NaAlO, +3H, (2)
Goix,y lan luot 13 s6 mol Na, Al trong hon hop A ( x, y>0)
X1

Theo PT 1, 2 dé hon hop A tan hét thi ny, ny,_ Y

12,32
ny =

b) Khi m,= 16,9 (gam) va © 224
ta c6 phuong trinh: 23x + 27y = 16,9(])

=0,55(mol)

ny =

Theo PT 1:

—n,, = %x(mol)

1
2
3 3
n, =—n, =—y(mol)
TheoPT2: = 2" 2
lx+3y 0,55(11)
TacoPT: 2 2

Kethqplvalltacéhé:{ 23x +27y=16,9
1 3
—x+2y=0,55
2727

Giai hé ta dugc: x =0,5; y =0,2. Vay khdi lugng cua Na = 0,5.23= 11,5(gam)
Khéi luong cua Al=0,2.27 = 5.4 (gam)

2. Cho 16,9 gam A ( Na = 0,5 mol; Al = 0,2 mol) vao dung dich HCI

Ny = 2. 0,75 = 1,5 (mol)

PTHH: 2Na + 2HCI — 2NaCl + H, (3)

2A1 + 6HCI — 2AICIL; + 3H, (4)
Vi nye = 1,5> ny, +3n, = 1,1 (mol). Vay HCI phan tng du.
Tacod :nyerge=1,5 - 1,1—04(m01) ’ )
Khi cho dung dich KOH va dung dich sau phan tng vi c6 két tia HCI hét:
PTHH: KOH + HCI — KCI + H,0 (5)

0,4 0,4
3KOH + AICl; — Al(OH); + 3KCl (6)
3a a a
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C6 thé xay ra : KOH + AI(OH); — KAIO, + H,0 (7)

b b
Truong hop 1: khong xay ra phan tng 7. AICl; du, KOH hét
7’: =0,1(mol)

a=
= ngoy = 0,4 + 0,3 =0,7 (mol).

0,7
Viy ndng d6 dung dich KOH la: Cy,_ 2 ’ ,
Truong hop 2: Xay ra phan tng 7. Sau phan tng 6 AICl; hét, sau ptt 7 KOH hét Al(OH); du = 0,1
(mol)
= a=0,2
= b=a-0,1=0,I(mol)

=0,35M

= ngoy = 0,4 + 3a+b=1,1 (mol)
1,1

‘ — 2 _0,55M
Vay nong do dung dich KOH 1a: C,;, 2

Bai 9: Hoa tan hoan toan 24,625 gam hdn hop mudi gdm KCI, MgCl, va NaCl vao nudc, rdi thém vao
d6 300 ml dung dich AgNO; 1,5M. Sau phan tng thu dugc dung dich A va két tia B. Cho 2,4 gam
Mg vao dung dich A, khi phan tmg két thuc loc tach riéng chat rin C va dung dich D. Cho toan b
chat ran C vao dung dich HCI loang du, sau phan ng thdy khéi lugng cua chat ran C giam di 1,92
gam. Thém dung dich NaOH du vao dung dich D, loc iy két tia dem nung dén khéi luong khong d6i
duoc 4 gam chat ran E. Tinh phan trim khéi lugng cac mudi c6 trong hdn hop ban dau.

HD Giai:

KCl + AgNO; —» AgCl +KNO; )
NaCl + AgNO; — = AgCl + NaNO; @)
MgCl, + 2AgNO; —=2AgCl + Mg(NO;), 3)

Mg + 2AgNO; du — = Mg(NO,), + 2Ag @)

Mgdu + 2HCI— MgCl, + H, (5)

Mg(NO,), + 2NaOH —= Mg(OH), + 2NaNO,  (6)

Mg(OH), = MgO +H,0 (7)

4
Tir 6.7y m 209 s MIO_ 50 _ 1 ol
1,92 2.4

Taco @ 24 g 0gmol = MOPY _MOMNO_ 50 6 08— 0,02 mol.

Tu (4): NAGNO,~ 2. 0,02 = 0,04 mol
Tu (3): nMgCl, = nMg(NO,), = 0,1 -0,02=10,08 mol = MgNO, = 0,16mol
batx, yla s6 mol KCI, NaCl
Twr (1-2): 74,5x + 58,5y = 24,625 — 0,08. 95 = 17,025 (D
x+y=(0,3.1,5)-(0,16 +0,04) = 0,25 (D)
Giai (I, IT): x=0,15;y=0,1.
0,15x74,5x100
KCl @ ———(——

Vay %m = 24025 = 45389,
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0,1x58,5x100
NaCl ————

%m = 24025 = 2376%.
%mMgCIf 30,86%.

Bai 10: Hop tan 5,64 gam Cu(NOs;), vu 1,70 gam AgNO; vpo nic ®ic 101,43 gam dung dbch A. Cho
1,57 gam bét kim lo'i gdm Al vu Zn vpo dung dbch A. Sau khi ¢ ¢ phfn eng xJy ra houn toun thu
®ic phCn r%n B vu dung dbch D ch@ chea hai muéi. NgOm r%n B trong dung dbch H,SO, lo'ng
kh«ng thEy ci khY bay ra. H-y tYnh niang ®¢é phCn tr"'m m¢i muéi trong dung dbch D.

HD Gidi:

Neuso, =0,03; M yeno, = 0,01

Al + 3AgNO; = AINO;); + 3Ag

2A1 +3Cu(NOs), = 2AI(NOj); + 3Cu

Zn + 2AgNO; = Zn(NOs), + 2Ag

Zn +Cu(NO;), = Zn(NOs), + Cu

Vx D ch@ chea hai muéi vu r%n B kh«ng ph¥n eng vii H,SO, lo-ng n°n ¢,c chEt vda ®f phfn eng
vii nhau;

D ch@ chega hai muéi [p AI(NO;); , Zn(NO;),

r7an B lp Ag vu Cu
Géi x, y lp se mol Al vu Zn ta ca: 27x + 65y = 1,57 (%)
,p dong BYo toun electron ta ca: 3x + 2y = 0,07 (*%)

Gifi hO ph—ng trxnh ®ic x = 0,01 vpy = 0,02
Khei ling dung dbch D = 101,43 +1,57- (0,03.64+0,01.108) = 100 g

TYnh ®ic Chumop, = 213% vu Chzmon, = 3.78%
Bai 11: Hop tan m gam he¢n hip gdm Na,CO; vu NaHCO; vpo nic ®ic dung dbch A. Cho t5 t5 ®0n
hOt 100 ml dung dbch HCI 1,5M vpo dung dbch A, thu ®ic dung dbch B v 1,008 1Yt khY (®ktc).
Cho B t,c dong vii Ba(OH), d thu ®ic 29,55 gam kOt tia.
a. Hy tYnh m
b. NOu nggi ta ®z hOt dung dbch A vpo bxnh ®ung 100 ml dung dich HCI 1,5M. H-y tYnh thO
tYch khY CO, (®ktc) ®ic t'o ra
HD Gidi:
a. Géix, y ICn Iit lp s€¢ mol Na,CO; vu NaHCO; ca trong he¢n hip
TYnh s¢ mol HCI = 0,15 mol; sé mol BaCO; = 0,15 mol; s¢ mol CO, = 0,045 mol
Na,CO; + HCI — NaHCO; + NaCl
NaHCO; + HClI — NaCl + H,0 + CO,

0,045 0,045 0,045
NaHCO; + Ba(OH), — BaCO; + NaOH + H,O
0,15 0,15

Taca: S¢ mol HCI = x + 0,045 = 0,15 — x = 0,105
S¢mol kOttha = x +y - 0,045 = 0,15 — y = 0,09
m = 0,105.106 + 0,09. 84 = 18,69 gam.
b. Khi ®z dung dbch A vpo bxnh ®ung 100 ml dung dich HCI 1,5M xPt hai kh n"ng
* Na,CO; phYn eng tric
Na,CO; + 2HClI — 2NaCl + H,0 + CO,
0,15 0,075

Vo, =0,07522,4 _ | o
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* NaHCOj; phfn eng tric
NaHCO; + HCI — NaCl + H,O + CO,

0,09 0,09 0,09
Na,CO; + 2HCI = 2NaCl + H,0 + CO,
0,06 0.03
Taeng s¢ mol CO, = 0,12 — Veo, 012224 5 geq |
Vx hai chft phn eng ®ing théi nn 1,68 1 < Vo <2688 I

Bai 12: Dung dbch A chea hai muei lp AgNO; v Cu(NO;), trong ®3 nang ®¢ ciia AgNO; lp IM.
Cho 500 ml dung dbch A t,c dong vii 24,05 gam he¢n hip KI vu KCl t'o ra ®ic 37,85 gam kOt tiia v
dung dbch B. NgOm mét thanh kim vpo dung dbch B, sau khi kOt thoc ph¥n eng nhEn thEy khéi
ling thanh kIm t'ng th®m 22,15 g.
a. X,¢ ®Pnh thunh phCn phCn tr"m theo s¢ mol cfia KI vp KCI trong hen hip ciia chong.
b. TYnh khéi ling Cu(NO), ca trong 500 ml dung dbch A.
HD Gidi:
a. Sé mol AgNO; = 0,5 mol

37,85

NOu topn bé ling kOt tfia In AgCl thx sé¢ mol Iu 1435 = 0,2637 mol
Vx sé¢ mol kOt tiia < 0,2637 < s¢ mol AgNO, ( 0,5 mol) n*n KI v KCI ®- ph¥n eng hOt
AgNO; +KI = Agl + KNO; (1)
AgNO; +KCl = AgCl + KNO; (2)
§ZEt x, y I s¢ mol KI vu KCI trong hen hip. Ta ca hO ph—ng trxnh
166x + 74,5y = 24,05
235x + 143,5y =37,85
Gifi hO ph—ng trxnh ®ic x =y = 0,1 mol
Thunh phCn phCn tr"m theo s¢ mol cfia hen hip 1p 50% KI v 50% KCl
b.
S¢ mol AgNO; = 0,5, ®: ph9n eng In 0,2 , cBn trong dung dbch B I 0,3 mol
PhYn eng vii Zn
Zn + 2AgNO; — Zn(NOj), + 2Ag (3)
Zn + Cu(NO;), = Zn(NOs), + Cu (4)
Theo (3) khei ling thanh Zn t'ng 0,3.108 - 0,15.65 = 22,65 ¢
Nh vEy trong ph¥n eng (4) khéi ling thanh Zn gifm 22,65 - 22,15 = 0,5 ¢
Theo (4) tYnh ®ic s¢ mol Cu(NO;), ci trong dung dbch A I 0,5 mol
Khei ling Cu(NOs), trong A I 94 gam
Bai 13: Cho V lit khi CO (dktc) di qua dng st chtra 3,48 gam oxit kim loai nung ndng dén phéan tmg
hoan toan thu dugc m gam kim loai va hon hop khi c6 ti khéi so voi H, b'?lng 20. Dan toan bd luong
khi ndy vao binh chira 500 ml dung dich Ba(OH), 0,08M, sau phan tng thu duoc 3,94 gam két tia va
dung dich A. Loc tach két tia roi cho dung dich nuéc voi trong du vao dung dich A ta thu dugc p
gam két taa. Cho toan bd lugng kim loai thu dugc & trén vao binh chira dung dich HCI du, phan ung
két thiic thu dugc 1,008 lit H, (dktc). Viét cac phuong trinh hoa hoc ciia cac phan (mg xay ra. Tinh V,
m, p va xac dinh cong thirc cua oxit kim loai trén.
HD Giadi:
- Dat cong thire oxit kim loai 1a M,O,; c6 s6 mol 13 a.
_ M henhipkhy = 20.2 =40
CO, 44\ 12

AN
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40
CO 28 4
Neo, 12
—=—=3>Ncpq4 =7 Nco,
oo 3
Phuong trinh hoa hoc:
MO, + yCO —— xM + yCO, (1)
mol: a ay ax ay
CO, + Ba(OH), — BaCO; + H,O (2)
CO, + BaCO; + H,0 — Ba(HCO;), (3)
Ba(HCO;), + Ca(OH), — BaCO; + BaCO; + 2H,0 (4)
2M + 2nHCI — 2MCl, + nH, (5)
mol: ax 0,5nax
(Voin la hod tri cua kim loai M)
- Tinh V:

=Neo,(2) = Npagon), = 0,08.0,5=0,04 mol

Theo (2): fpaco,(2)
3,94

Mé nBaC03 thu®ic — W = Oa 02m01
= Do, phinang(3) — 0,04 — 0,02 =0,02 mol
Theo (3): ncoz(3) = nBaCO3p (3~ 0,02 mol

> ne, =0,04 + 0,02=0,06 mol —"cos :l”('o =20 0,02mo1
- co, — s — Y 3 ¢3 3

— D Meobmey = 0,06 + 0,02 =0,08 mol V= 1,792 lit
- Tinh m: 4p dung PLBTKL tac6é: m = 3,48 + 0,06.28 - 0,06.44 = 2,52 gam

- Tinh p: Theo (3), (4): caco, = Maaco,t) = Mpa(iico,), = 0,02 mol
p = 0,02.100 + 0,02.197 = 5,94 gam
- Xéc dinh cong thirc cua oxit kim loai:
n, =0,5nax = 1,008 =0,045mol = ax = 0,09
Theo (5): 22,4 n
Mait khac: m=axM=2,52 gam
= M= 2,52 1n=28n
0,09 = n=2vaM= 56 (Fe) thoa mén

ax = 0,09 =0,045
=
Ta lai c6 o =% = 0,06 mol

x 0,045 3

y 0,06 4

Vay cong thirc oxit kim loai 1a Fe;0,

Bai 14: Hoa tan 19 gam hon hop Na,CO; va MCO; ¢6 s6 mol béng nhau trong dung dich H,SO,
lodng du, khi sinh ra dwgc hip thy hoan toan trong 1 lit dd Ca(OH), 0,15M thu duoc 18,1 gam hdn
hop mubi khan. Xac dinh kim loai M?
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HD Giadi:

+ Pit x 1a s6 mol ciia m&i mudi cacbonat ta c6: 106x + x(M+60) = 19 (I)

+ Phan Uing xay ra:

Na,CO; + H,SO, — Na,S0O, + CO,t + H,0 (1)
MCO, + H,SO, — MSO, + CO,1 + H,0 2)
Ca(OH), + CO, — CaCO; + H,0 (3)
Ca(OH), + 2CO, — Ca(HCO;), 4)
+ Goi a, b 1an luot 1a s6 mol Ca(OH), & (3, 4). Theo (3, 4) va gia thiét ta c6 hé:
{a+b=0,15 {a=0,lmol
100a+162b=18,1, [b=0,05mol téng s6 mol CO, =a + 2b = 0,2 mol.

+ Theo (1, 2) ta c6: s6 mol CO,=x+x=0,2mol ® x=0,1 mol. Thay x =0,1 mol vao (I) ta dugc: M
=24. Vay M la Magie.
Bai 15: Hoa tan hét 5,6 gam Fe trong dung dich H,SO, dic néng thu dugc dung dich A. Thém NaOH
du vao A thu dugc két tia B. Nung B trong diéu kién khong c6 oxi dén khoi luong khong d6i duoc
chét rin D con nung B trong khong khi dén khéi lwong khong ddi thu duoc chét ran E. Biét mg — mp
= 0,48 gam. Tinh s6 mol mdi chit trong A?
HD Giadi:
+ Khi Fe phan tng v61 H,SO, ddc nong phai c6 phuong trinh.

2Fe + 6H,SO, — Fe,(S0,); + 3SO, + 6H,0
+ Néu A chi c¢6 Fe,(SO,); thi B chi c6 Fe (OH), » khi nung trong diéu kién khong c6 oxi va trong
khong khi déu thu dugc Fe,0; khong phu hop véi gia thiét do d6 A phai c6 FeSO, do c¢6 phan tmg:
Fe + Fe,(S0O,); — 3FeSO,
+ Néu sau pu trén ma ca Fe va Fe,(SO,); déu phan tng hét thi A chi c6 FeSO, khi d6 d& thay m; —
= 0,8 gam (trdi gid thzet) Vay A phai c6 hai mudi
+batx,y lan luot 13 s6 mol FeSO, va F e,(S0,); co trong A ta co:

{FeSO4 : x mol

0,1 mol Fe Fe,(SO,),: y mol

+ Ap dung DPLBTNT ta c6: x + 2y = 0,1 (I)
+ Khhi A + NaOH ta co:

FeSO, + 2NaOH — Fe(OH),| + Na,SO,
Mol:  x X

Fe,(S0,); + 6NaOH — 2Fe(OH);| + 3Na,SO,
Mol: vy 2y
© Két tia B ¢6: x mol Fe(OH), va 2y mol Fe(OH);.
+ Khi nung B khong ¢6 oxi ta co:

Fe(OH), ——> FeO + H,0

Mol: X X
2Fe(OH); ——> Fe,0, + 3H,0
Mol: 2y y

2 mp = 72x + 160y (II)
+ Khi nung B trong khong khi ta co:

2Fe(OH), + %4 0, —— Fe,0;+ 2H,0
Mol: x 0,5x

2Fe(OH); —— Fe,0, + 3H,0
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Mol: 2y y
> mg = 80x + 160y (III)
+ T (11, 1I0) va gia thiét ta c6: (80x+160y) — (72x+160y) = 0,48 hay x = 0,06 mol
+ Thay x = 0,06 mol vao (I) dugc y = 0,02 mol.
+ Vay A ¢6 0,06 mol FeSO, va 0,02 mol Fe,(SO,);.
Bai 16: Hon hop X gdm Fe va kim loai R ¢6 héa tri khong d6i. Hoa tan hét 3,3 gam X trong dung
dich HCI du dugc 2,9568 lit khi ¢ 27,3°C va 1 atm. Mit khéc ciing hoa tan hét 3,3 gam trén trong
dung dich HNO; 1M lay du 10% thi dugc 896 ml hon hop khi Y gom N,O va NO & dktc ¢4 ti khoi so
v6i hdn hop (NO + C,Hy) 1a 1,35 va dung dich Z chtra hai mubi.
a. Tim R va % khdi luong cac chét trong X
b. Cho Z phan ung v6i 400 ml dung dich NaOH théy xuét hién 4,77 gam két taa. Tinh Cy ctia NaOH
biét Fe(OH); két tiia hoan toan.
HD Gidi:
a/

2,9568.1 0,896

S6 mol H, = 0’082'(27,’3+273) =0,12 mol; sd mol Y = 22’4‘ = (0,04 mol
+ Goi a, b 1an luot 1a s6 mol cua N,O va NO, vi NO va C,Hy déu c6 M = 30 dvC nén ta co6 hé:

a+b=0,04
44a+30b_135 a=0,03 mol
30(a+b) b=10,01 mol

+Pit x, y 1an luot 1a s6 mol ciia Fe va R trong 3,3 gam X ta c6: 56x + Ry = 3,3 (I)
+ Goi n l1a hoa tri ciia R(n = 4). Ap dung DLBT electron ta c6:
2x+ny =0,12.2 x = 0,03 mol (II)
{3){ +ny=0,03.8+0,01.3 {ny = 0,18 mol (III)
+ Thay x = 0,03 mol vao (I) dugc; Ry = 1,62 (IV)
+ Chia (IV) cho (III) dugc: R =9n = chi c6 n = 3; R =27 = Al 1a phu hop khi d6 thay n = 3 vao (I1I)
ta co: y = 0,06 mol

0,06.27 100%

+Vay: R 1a Al v6i %m, = 3 = 49,1%; Y%my, = 50,9%
b/ + Ta c6: S6 mol HNO, phan tmg = téng s6 mol e trao di + sé mol N trong khi
=(0,03.8 +0,01.3) + (0,03.2 + 0,01.1) = 0,34 mol
% 86 mol HNO; du = 0,34.10/100 = 0,034 mol.
+ Ta Iuén co: nFe(NO3)3 Ng, VA NajNo3)3 = NAl-
Do d6 dung dich Z c6: Fe(NO;); = 0,03 mol; AI(NO;); = 0,06 mol; HNO; du = 0,034 mol
Khi Z + dd NaOH:
HNO; + NaOH — NaNO; + H,0 (1)
Mol: 0,034 0,034
Fe(NO;); + 3NaOH — Fe(OH);| + 3NaNO; (2)

Mol: 0,03 0,09 0,03

AI(NO;); + 3NaOH — AI(OH),| +3NaNO;  (3)
Mol: 0,06
C6 thé c6: AI(OH), + NaOH — NaAlO, + 2H,0 4)

+ Khdi lugng AI(OH); = 4,77 — 0,03.107 = 1,56 gam = Al(OH), = 0,02 mol
TH1: khong xay ra phan tng (4):
S6 mol NaOH = 0,034 + 0,09 + 3.0,02 = 0,184 mol » Cy, = 0,46 M
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TH2: x4y ra phan ung (4):

S6 mol NaOH = 0,034 + 0,09 + 3.0,06 + (0,06 — 0,02) = 0,344 mol = Cy, = 0,86M

Bai 17: Cho mot mau Na vao 200 ml dung dich AICI; thu duoc 2.8 lit khi ¢ dktc va mot két tha A.

Nung A dén khdi luong khong doi thu dugc 2,55 gam chat ran. Tinh nong d6 mol/lit cia dung dich

AlCl,.
HD Giai:
Chét ran 1a ALO,
2,55 2.8 _
o =0y 0O 247 15 ol
Céc phan tng xay ra: 2Na + 2H,0 — 2NaOH + H,
0,25 0,125

Trudng hop 1: NaOH thiéu, chi c¢6 phan tng:
3NaOH + AICl; = Al(OH); + 3NaCl

0,25
0,25 3
2AI(OH), —— ALO; + 3 H,0
0,25 0,25
3 6

0,25

mg = 0 102 =4,25>2,55 truong hop nay khong xdy ra.
Truong hop 2: NaOH du:
Ngoai phan ung: 3NaOH + AICl; — AI(OH); + 3NaCl

0,15 0,05 0,05
2AI(OH); —— ALO; + 3 H,0
0,05 0,025

Dyaonar = 0,25 0,15=10,1 (mol)
Con co6 phan ung:
4NaOH + AICl; = NaAlO, + 3NaCl + 2H,0
0,1 0,025
0,05+ 0,025

CuAICI, = 0.2 =0375M
Bai 18: Dung V lit khi CO khir hoan toan 4 gam mot oxit kim loai, phan tng két thuc thu duoc kim
loai va hon hop khi X. Ti khdi ctia X so voi H, 1a 19. Cho X hép thu hoan toan vao 2,5 lit dung dich
Ca(OH), 0,025M nguoi ta thu dugc 5 gam két taa.
a. Xac dinh kim loai va cong thirc hoa hoc cua oxit do.

b. Tinh gia tri cua V va thé tich ciia SO, & dktc tao ra khi cho lugng kim loai thu dugc ¢ trén
tan hét vao dung dich H,SO, dac, néng du.
HD Gidi:
bat cong thuce cua oxit kim loai 1a: A,O,
CacPTHH: A,0,+xCO ——  2A +xCO, (1)

CO, + Ca(OH), — CaCO; +H,0 (2)

Co thé co: CaCO;+ CO, +H,0O — Ca(HCO5), (3)

Mleaiory, =25 0,025 = 0,0625 (mol);
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ficaco, = 5/100 = 0,05 (mol)
Bai toan phai xét 2 truong hop:
1.TH1: Ca(OH), du — phan tng (3) khong xay ra
1
Tu (2): fico, = Meaco, = (0,05 mol — theo (1) 40, = x 0,05 mol
1
Tacopt: (2M, +16x).0,05x =4
Giai ra ta dugc: M, =32 xvoix=2; M, =64 théa man
Vay A la Cu, oxit 1a CuO ,
biét t =ncodu hh khi X, ta cophuong trinh ti khoi:
28‘(+44.0,05__Ig
(t +0, 05)2 = t=0,03 mol
— gia tri cua Vo ban dau = (0,03 +0,05) . 22,4 =1,792 (lit)
PTHH khi cho Cu vao dd H,SO, dac, néng
Cu +2H,SO, — CuSO, + SO0, +2H,0 (4)

T (1):n ¢, = ¢ =0,05 mol. Theo (4): "5 = 0,05 mol
— Vso,= 0,05 . 22,4 = 1,12 (lit)
2. TH2: CO du — phan ung (3) c6 xay ra

Tir (2): "co = Meacos = Meatom, = 0,0625 mol

Bai ra cho: "'e«c ¢hi con 0,05 mol chung to ficaco, bi hoa tan & (3) la:
0, 0625 0,05=0,0125 (mol)

Tir (3): "o = "'caco, pj hoa tan = 0,0125 mol

— Téng "<o: =0,0625 +0,0125 = 0,075 (mol)
1

Tu (1):n A,O,= X .0,075 (mol)
0,075 56x
Tacopt: @M, +16x) X =4—->M,= 3
Vo6ix =3; M, =56 thdéa man. Vay A la Fe ; oxit 1a Fe,O;
Tuong tu TH 1 ta cophuong trinh ti khoi:
28t +44.0,075

(t+0,075).2 Giai ra ta duoc t = 0,045
5 Ve = (0,075 + 0,045) . 22,4 = 2,688 (lit)
PTHH khi cho Fe vao dd H,SO, 4,
2Fe+6H,S0, — FeySO,); +3 S0, +6H,0 (5

g, = 0,025 . 2 = 0,05 (mol) — "5 = 0,075 mol
— V0= 0,075 . 22,4 = 1,68 (lit)

Bai 19: Dan luéng khi CO du qua hdn hop céc oxit: CaO; CuO; Fe;0,; Al,O; nung néng (cac oxit cd
s6 mol bang nhau). Két thuc phan tmg thu duoc chat ran (A) va khi (B). Cho (A) vao H,O ( léy du)
dugc dung dich (C) va phan khong tan (D). Cho (D) vao dung dich AgNO; ('s6 mol AgNO; bing 7/4
s6 mol céc oxit trong hon hop dau), thu duge dd (E) va chat ran (F). Lay khi (B) cho suc qua dung
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dich (C) duoc dung dich (G) va két tua (H). Viét cac phu:O‘ng trinh hod hoc ctuia phan ng xay ra, xac
dinh thanh phan cta (A),(B),(C),(D),(E).(F).(G),(H).

HD Gidi:

- Goi $6 mol mbi oxit 14 a mol; Maeno, = 73 mol
+ Phan tng khi cho CO du qua hon hop cac oxit nung nong:

CO+Cu0 —— Cu+ CO,
amol amol amol

4CO+ Fe;0, — 3Fe+ 4CO,

4amol amol 3a mol

->Thanh phﬁn cua A: Cu = a mol; Fe = 3a mol; CaO = a mol; Al,O;=a mol.
~>Thanh phan khi B: CO, = 5a mol; CO du.

+ Khi cho A vao nudc du:

CaO + H,0 -> Ca(OH),

a mol amol
AlLO; + Ca(OH), -> Ca(AlO,), + H,0O
a mol a mol a mol

-> Thanh phﬁn dd C: Ca(AlO,),= a mol; H,0O

> Thanh phan D: Cu = a mol; Fe= 3a mol

+ Khi cho D vao dd AgNOs:

Fe + 2AgNO; -> Fe(NO;), + 2Ag

3a  6amol 3a mol 6a mol

Cu + 2AgNO; -> Cu(NO;), + 2Ag

0,5amol amol 0,52mol amol

-> thanh phﬁn dd E: Fe(NOs;),= 3a mol; Cu(NO;),= 0,5a mol; H,O
> Thanh phan F: Ag= 7a mol; Cu= 0,5a mol

+ Phan tng khi cho khi B suc qua dd C:

CO, + 3H,0 + Ca(AlQ,), -> CaCO; + 2A1(OH),

a mol a mol a mol 2 amol
CO, + CaCO; + H,0 -> Ca(HCO),
amol amol a mol

-> Thanh phan dung dich G: Ca(HCO;),= a mol; H,0
> Thanh phén két taa H: AI(OH),= 2a mol
Bai 20: Chia m gam hdn hop A gdm Ba va Al thanh 2 phan nhu nhau:
- Phan 1: tan trong nudce du thu dugc 1,344 lit khi H,(dktc) va dung dich B.
- Phan 2: tan trong dung dich Ba(OH), du thu dugc 10,416 lit khi H,(dktc)
Tinh khéi luong kim loai Al trong hdn hop ban dau?
Cho 50ml dd HCI vao dung dich B. Sau phan tng thu dugc 7,8g két tia. Tinh ndng d6 mol cia
dung dich HC1 da dung?
HD Gidi:
Vi Vi
a) 2 (phan 1)< 2 (phan 2) do d6 & phan 1, Al con du, lugng H, dugc tinh theo Ba.
- Goi a,b 1an luot 12 s6 mol cua Ba va Al ¢6 trong mdi phén( a,b >0)
* Phan 1: PTHH: Ba + 2H,0 -> Ba(OH), + H,
a mol a mol a mol
2Al1+ Ba(OH), + 2H,0-> Ba(AlO,), + 3H,
a mol amol 3amol
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Ny = 4a :ﬂ =0,06——a=0,015mol
o) 22,4
ng,= 0,015 mol
* Phan 2: PTHH: Ba + 2H,0 -> Ba(OH), + H,
a mol a mol a mol
2Al + Ba(OH), + 2H,0-> Ba(AlO,), + 3H,
b mol 1,5b mol

—at+15b=10H6 g ues =03
) 22,4

n,= 0,3 mol -> m,=0,3.27= 8,1(g)

g

b)dd B chira Ba(AlO,),: a mol.

0,78
nAl(OH)3 =g = 0,01mol
C06 hai truong hop xay ra: ) 7 ’
* Truong hop 1: Lugng axit thiéu chi du dé€ tao két tua theo phan ung
Ba(AlO,), +2HCI + 2H,0 -> BaCl, + 2A1(OH);
0,01 mol 0,01 mol

0,01
NHel :O,01m01—>CM ——S—O,ZM

Hcl 0.0
*Truong hop 2: Luong axit du dé xay ra hai phan ng, két tia bi hoa tan mot phan.
Ba(AlO,), +2HCI + 2H,0 -> BaCl, + 2AI(OH);,
0,015 mol 0,03 mol 0,03 mol
Al(OH);, + 3HCI -> AICl; + 3H,0
(0,03-0,01) mol 0,06 mol

=O,O3+O,O6:O,O9mol—>CM _009_

== = 1,8M
el 0,05

THCl
Bai 21: Hon hop cht rin X gém 0,1 mol Fe,0; va 0,2 mol Fe;0,. Hoa tan hoan toan hon hop X béng
dung dich HCI du, sau d6 cho tiép dung dich NaOH du vao. Két thic phan tng, loc két tia roi dem
nung trong khong khi dén khdi luong khong dbi thu duge a gam chat ran Y. Tinh a
HD Giadi:

Fe,O; + 6HClI ——~ 2FeCl; + 3H,0 (0,1)

Fe;O, + 8HCI —— 2FeCl; + FeCl, + 4 H,0 (0,1)
3 NaOH + FeCl; —— Fe(OH); + 3 NaCl (0,1)

2 NaOH + FeCl, ___ Fe(OH), + 2 NaCl (0,1)
NaOH + HCI NaCl + H,0 (0,1)

2Fe(OH); _ t°.  Fe,0; +3H,00,1)

4Fe(OH), + O, _t°_ 2Fe,0; + 4H,0(0,1)

Ta c6 ng, = 0,8 mol (0,3)

=> Nger03 = 0,4 mol(0,2)

=> Mgz = 0,4 . 120 =48 g(0,3)

Bai 22: Nhung 1 thanh sa‘it nang IOQ gam vao SOOmlr dung dich hon hop CuSO, 0,08M Vé,Agst“
0,004M. Sau 1 thoi gian lay thanh sét ra can lai va thay khoi lugng 1a 100,48 gam. Tinh khoi lugng
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kim loai bam vao thanh sat va nong do mol cac chat trong dung dich sau phan ng. Gia su thé tich
dung dich thay do61 khong dang ke.

HD Gidi:

_ Neygo, =0,04mol;n, o, = 0,002mol

-PTHH Fe + Ag,SO, — FeSO, + 2Ag (1)
Fe + CuSO, — FeSO, +Cu 2)
*THI: Chi xay ra (1). Pt s6 Nrep-) = x(mol) = Mags0,(0-)

= m,,, =100,48-100=108.2x - 56x = x =0,003> n,, o, (lo'i)

*TH2: X4y raca (1) va (2)
_Theo (1) Nee = Nyg 0, = 0,002mol

Ny =2N,, &, = 0,004mol

a(m0|) =Neuso, = Ney

N o=
- GOl Fe(p- 2)
= m,., =100,48—-100=108.0,004 + 64a—56.0,002-56a _, 5 0,02

- Vay khoi luong kim loai bam vao thanh st 1a: 108.0,004 + 64.0,02 = 1,712 gam
- Sau pur trong dd ¢6 0,04-0,02=0,02 mol CuSO, du va 0,002+0,02=0,022 mol FeSO,.

M = 0,02 =0,04M C,, = 0,022 = 0,044M
w04 (0,5 ) Fe04 0,5

Bai 23: Cho 0,51 gam hdn hop A & dang bot gdm Fe va Mg vao 100 ml dung dich CuSO,. Sau khi
cac phan ung hoan toan, loc, thu dugc 0,69 gam chit rdn B va dung dich C. Thém dung dich NaOH
du vao C, lay két tia dem nung ngoai khong khi dén khéi luong khong ddi, dugc 0,45 gam chit ran
D.

a) Tinh ndng d6 mol ctia dung dich CuSO, di dung.

b) Hoa tan hoan toan chit rin B trong dung dich H,SO, dic, nong thu duoc V lit khi SO, duy nhét
¢ dktc. Tinh V?
HD Giai:
Theo dé: Luc dau dung 0,51 gam hdn hop Mg va Fe, qua nhitng bién d6i chi thu dugc 0,45 gam MgO
va Fe,0; = CuSO, thiéu, Fe du.

Céc phuong trinh hoa hoc:
Mg + CuSO, — MgSO, + Cu (1)
Fe + CuSO, — FeSO, + Cu (2)

Vi Mg manh hon Fe nén Mg phan tng hét, Fe phan tmg v&i phan CuSO, con lai va Fe du. Do d6 chit
rin B gdm Cu va Fe du.

MgSO, + 2NaOH — Mg(OH),| + Na,SO, (3)

FeSO, + 2NaOH — Fe(OH),| + Na,SO,  (4)
Nung két tua frong khong khi:

Mg(OH), 15 MgO + H,0 (5)

4Fe(OH), + O, 1 2F¢,0; + 4H,0 (6)
Goi x, y lan luot 14 s6 mol ciia Mg va Fe c6 trong 0,51 gam hdn hop, a 1 s6 mol Fe tham gia phan
ung (2).
Ta c6: 24x + 56y = 0,51 (D

56(y — a) + 64(x +a) = 0,69 (IT)
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40,x +160.a/2 = 0,45 (I1T)
Két hO’p (D), (IT) va (III) ta c6: x =0,00375 ; y = 0,0075 ; a=0,00375
a) Nong do mol cua dung dich CuSOy:
0,00375.2.1000 0,075

CM(CuSO ) 100 M
b) The tich khi SO, sinh ra (dktc).
Chét rin B gom Fe du va Cu. Khi cho B tac dung véi H,SO, dac, nong:

2Fe + 6H,SO4gzc nongy — F€2(SO4); + 350,71 + 6H,O  (7)

Cu+ 2H2SO4(déc,n6ng) — CUSO4 + SOzT + 2H20 (8)

3 3 3

(7) > ng02 = 2 npege = 2 (y—a)= 2 (0,0075 - 0,00375) = 0,005625 mol
(8) > ngp2 =ng,=x+a=0,0075+0,00375=0,01125 mol

Vg0 2 =22,4.(0,005625 +0,01125) = 0,378 lit.
Bai 24: Hoa tan hdn hop A thu duoc tir sy nung bot Al va S bang dung dich HCI lay du thay con lai
0,04 gam chat ran va co 1,344 lit khi bay ra & (dktc). Cho toan bo khi d6 di qua dung dich Pb(NO;),
1iy du, sau phan tng thu dugc 7,17 gam két tia mau den.

Xac dinh thanh phan phan trim khdi lugng cia Al va S trudce khi nung.
HD Giadi:

2A1 +3S = ALS, (1)
T/h 1: Hon hop A gdbm: Al,S; va Al du.
Theo gt A tdung dd HC1 du, sp’con 0,04 gam chét ran (V6 1y) loai
T/h 2: Hon hop A gdom: Al,S; va S du.
ALS, + 6HCI = 2AICI, + 3H,8 | @)
H,S + Pb(NO3), = PbS | + 2HNO; 3)
H,S =1,344 : 22,4 = 0,06mol

Tu (3): nH S = npb% Y —O 03mol # 0,06mol (VO 1y), loai

Vay T/h 3: Hon hop A phal gom ALS;, Aldu, Sdu.( pur xay ra khong h/toan)
2Aly,+ 6HCl = 2AICI; + 3H, 2"
Tacoé:n(H,s, =0,06mol; mgqy= 0,04gam

Tu (3): HH}S 0, 03mol — nH,_ = = 0,06 - 0,03 = 0,03mol
Tu (1,2): DALS, =3 n|_| S = 0,03 : 3=0,01mol
Tu (1): np| p”= 2n1,13,.l|253 =2.0,01=0,02mol
nsw = ?ani.e:.dgg3 = 23 .0,01= 0,03mol
Tu (2): np| W =3 MH, =7 0,03 = 0,02mol
I:>n}'.ubﬂ=(0,02+O,02).27=1,08gam s m.={08+1=208
g =0,03.32+0,04 =1 gam gam ’

1,08x100
Vay: %ol s = 208 =51,92%

%mg  =48,08% ‘ ‘
Bai 25: Cho 27,4 gam Ba vio 500 gam dd hén hop gdm CuSO, 2% va (NH,),80, 1,32% rdi dun
néng dé dudi hét NH;. Sau khi két thic tat ca cadc phan ing dugc khi A, két tia B, dung dich C.
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a) Tinh the tich khi A ¢ dktc , ’ 7
b) Léy,két, tia B rtra sach r61 nung & nhiét d0 cao dén khoi luong khong doéi thi thu dugce bao
nhiéu gam chat ran? ’
c¢) Tinh nong d§ % cua chat tan trong dung dich C.
HD Giadi:
Ba +2H,0 — Ba(OH), + H, (1)
Ba(OH), + CuSO, = Cu(OH), ¥ +BaSO, ¥ (2)
Ba(OH), + (NH,),SO, = BaSO, oy 2NH; +2H,0 (3)

(Ci thO viOt 2 PT: Ba(OH), + (NH,),SO, = BaSO, ¥ + NH,0H
Sau ®a : NH,OH t40) NH; +H,0)
Cu(OH), t—0> CuO+H,O 4
BaSO, t—0> Khong xay ra phan Ung.

274
Theo (1) ta co Ny 2 =Npyom 2 = Np, = 137 =0,2 (mol)
1,32. 500
o (NHL);80, — 132100 ¢ 5 (o)
2.500

1 CuSO, _ 100.160 _ ¢ 4655 (mol)
Ta thiy n Ba(OH)2 > 1y (NH4);S04 4y CuSO4 s Ba(OH), du va 2 muéi déu phan tng hét
Theo (2) ta c6: n Ba(OH)2 =  Cu(OH); — , BaSO, — 1, CuS04 — () 0625 (mol)
Theo (3) ta c6: n Ba(OH)2 = , BaSO4 — ;; (NH4),S04 — 05 (mol)
va nNHs=2n (NH4)2804 — 0 05 2=0,1 (mol)
= 1 Ba(OH); gy =0,2 — (0,05 + 0,0625) = 0,0875 (mol)
a) Vaokre =V 12+ V N3 =02+ 0,1). 22,4 = 6,72 (1)
b) Theo (4) ta c: neyo = n CUOH)2 = 0,0625 (mol)

Myt e = M 22504 + me o = (0,0625 + 0,05). 233 +0,0625 . 80 = 31,2125 (g)
¢) dd C chi ¢6 dd Ba(OH), du

Mgge = My, T Mg hin hop ban diu — m BaS04 - m CuOH), ¥ m HoT m NHs T
= mygc = 27,4+ 500-0,1125.233 -0,0625.98-0,2.2—-0,1.17=492,96 (g)
0,0875.171 100%

C%qpaom 2 ae= 9290 =3,035%  (lum trBn thunh 3,04%)

Bai 26: Khi hBa tan hOt cing mét ling kim lo'i R vpo dung dbch H,S0, lo-ng véa ®n vu vpo dung
dbch HNO; lo- ng vda ®f thx ling khY H, vpu NO tho,t ra ca thO tYch byng nhau (& cing ®iOu
kiOn). §em c« c'n hai dung dbch sau ph¥n eng thx nhEn ®ic khéi ling mueéi sunfat byng 62,81%
khei ling muéi nitrat. X ¢ ®bnh kim lo'i R.

HD Gidi:
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Vx khi phfn eng vii HNO ; vu H,SO, haa trP cia R trong ¢,c mugi t'o thunh ca thO kh ¢ nhau. Gii
X, y ICn 1it Ip haa trb cfia R trong muei sun fat vu muei nitrat
(xy = N
C,c PTHH xy ra: 2R + x H,SO, = R,(S0,),+ x H.,. (1)
a ax
a 2 2
3R +4 y HNO; — 3R(NO;), + yNO+2yH,0 (2)
ay
a a 3
Gaéi a lp s¢ mol R tham gia ph¥n eng (1) vu (2)( a >0)
ax ay 2y
Theo bpira: Ny, =ny,hay: 2 = 3 < x=3
a
MAtkh,c: 2 (2R+96x )=0,6281. a(R +62y) < R +48x=0,6281R+38,9422y
< 0,3719 R = 38,9422y — 48x
2y 2y
Thay x= 3 vpotacd:0,3719 R=38,9422y —48. 3 < 03719R=6,9422y
< R=18,67 y (xPt thEy y= 3, R = 56 thda m-n vii kim lo'i Fe)
VEy R 1p Fe ( x=2)
Bai 27: Cho 25,65g hon hop X gdm Al, Fe, Cu vao m, gam dung dich Y chira HCI va H,SO, thu
duoc m, gam dung dich Z chi chtra cac mudi tan va V lit (dktc) khi H,, con lai m; gam mot kim loai
khong tan. Cho tir tir dung dich Na,CO; t6i du vao dung dich Z thi thu duoc 23,3 gam hdn hop chét
ran T. Cac phan tng xay ra hoan toan.
a) Viét cac phwong trinh phan (mg xay ra.
b) Tinh khdi lugng ctia mdi kim loai c6 trong hdn hop X. Biétm,—m, =9 gam
¢) Tinh khéi lwong mudi co trong dung dich Z
HD Giai: Cac PTHH xay ra:

2A1 + 6HCl1— 2AICI; + 3H, t (1)
2A1 + 3H,SO, — Al,(SO,); + 3H,1 (2)
Fe + 2HCI— FeCl, + H,1 3)
Fe + H,SO,— FeSO, + H,1 4)

3Na,CO; + 2AICl; + 3H,0 —6NaCl + 2AI(OH);| + 3CO, 1T (5)

3Na,CO; + Al(SO,); + 3H,0 — 3Na,SO, + 2AI(OH); | + 3CO, 1 (6)

Na,CO; + FeCl, — 2NaCl + FeCO; | (7)

Na,CO; + FeSO, —NaSO, + FeCO; | (8)
Theo dé: 25 ,05 gam X+ m,(g) dd axit — my(g) dung dich mudi + ms(g) Cu+ V(1) H,
Vim, — m, = 9(g) nén khdi lugng KL pu nhiéu hon khéi lugng H, thoat ra 1a 9 gam
Goi x,y la s6 mol cua Al va Fe trong hdn hop

78x + 116y = 23,3 (*)

27x + 56y —2(1,5x + y)=9 & 24x +54y=9 (*¥)

Giai (*) va (**) duge: x=0,15;y=0,1
my, = 4,05 (g) ; mg.=5,6(g) ; mc,= 16(g)

¢) "H2 =(15.0,15+0,1)= 0,325 mol

-Né}l dung dich axit chi c6 HCI:
S6 mol C1 =2.s6 mol H, = 0,65 mol
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Khéi lugng mubi trong Z: m = 4,05 + 5,6 + 0,65x% 35 5=32,725 ¢

- Néu dung dich axit chi c6 H,SO,
S mol SO, = s6 mol H, = 0,325 (mol)
Khéi lugng mubi trong Z: m = 4,05 + 5,6 + 0,325x 96 = 40,85 g

Vay khéi luong mubi trong Z nam trong khoang: 32,725g < m < 40,85 gam



