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1. Hoan thanh vd cin bing c6c phuong trinh ph6n img sau :

a. CuClz + KOH -->
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b. Fe*O, + HzSO+aa" -+ ? + SO2 + H2O

lit X cdn

lit Y can

c.Al+HNO3 -+ ? +NH4NO3+H2O d.FeSz+HNOI -) ? +H2SO4+NOz+H2O
2. C6 3 dung dich h6n hqp A,B,C, mdi dung dlch chi chua2 ch6t trong sO cac ch6t sau:

KNO3, KzCOr, KrPO+, MgCl2, BaCl2, AgNO3.
a. Hf,V cho bitit thanh phAn 96c ch6t trong m6i dung dich A,B,C 

.

h Beng phuong ph6p h6_a hoc hdy phdn bigt ba dung dich trOn bdng thu6c thri duy nh6t.
3. Hey n6u hiQn tugng vd vitit phuong trinh phAn img (ntfu.c6) c6c thi nghiQm sau:

a. Nh6 dung dich H2SOa d{c vdo c6c c6 duong kinh trang.
b. Cho tir tir dung dich HCI vio dung dich Na2CO3.

Bni2(3,0di6m)
1. Hda tan htit 26,43 gam h5n hqrp bQt gdm Mg, Al, Al2O3 vi MgO bing796 ml dung dich HCI
2M (vua <1t). Sag phan ringthu dugc dung dich T vd 4,368 lit I{2 (dktc). C6 c4n dung dich T thu
dugc m gam mu6i khan. Vi6t c6c phuong trinh phan yrg 

"q 
tinh gi6 tri F.

2. Tinh kh6i luqng qu4ng hematit chfta 60%o Fe2O3 cdn thi€t d€ sdn xu6t I t6n gang chua 95% Fe.
Bitit hiQu su6t cira qu6 trinh li 80% .

Bni 3 (2,5 ili6m)
Dung dich A ld HzSO+ vd dung dich B ld NaOH.
TrQn A vi B theo ti s6 Vn:Va:3:2 thi dugc dung dich X c6 chria A du. Trung hda I
40gam dung dich KOH 28%.
TrQn A vi B theo ti s6 Vn:V s: 2:3 thi dugc dung dich Y co chua B du. Trung hoa I
29,2gam dung dich HCl25%. Tinh n6ng dQ mol cria A vi B.

BAri 4 (3,5 tli6m)
a. Khrl hoan toan 8,7 gam mdt oxit kim lo4i A bdng CO d nhi€t d0 cao thdnh kim lo4i. l6n toan
b0 luqng khi sinh ra vio binh dpg dung dich Ca(OH)z du, th6y ktrOi luqng binh tdng th6m
6,6gam. Ni5u lAy lugng kim lo4i sinh ra hda tan h6t vio dung dich HCI du thi thu dugc 2,52lit khi
Hz (o dktc). X6c tlinh c6ng thric phdn tu cria oxit kim loai A.
b. H6n hqp X g6m oxit kim lo4i A vd nh6m . Ldy 32,22 gam h6n hqp X dem nung n6ng dC phan
ung nhiQt nh6m xity ra hodn todn (trong di6u klqn kh6ng co khdng khi) duqc h6n hqp Y. Nghidn
nh6, trQn tt6u h6n hqp Y r6i chia thanh 2 phan kh6c nhau:' - Phan 1: T6c dgng htit vdi dung dich NaOH du, thu dugc 2,016 lft khi Hz o dktc

r' - Phan 2: Hda tan hOt vdo lugng du dung dich HCI tao ra 8,064lit khi H2 d dktc
' Tinh khOi luqng m6i ctrAt trong h5n hqp X.

Bii 5 (3,0 rli6m)
MQt thanh kim lo4i R dugc ngam trong dung dich CuSOa.Sau khi phAn img k€t thuc, thanh kim lo4i

nhp bot tti so voi ban tliu. Ctng thanh kim lo4i R nhu v$y, sau khi ngim trong dung dich AgNOr, k6t
th o bi6t R c6 h6a
l'6u 5ldnphdnkhdi
lo tl€u bdng nhau.

a. X6c <linh kim loai R.
b. N6u thanh kim lo4i R dem thi nghiQm c6 kh6i lugng 20g, dung dich CuSO+ c6 th€ tich 125 ml

vi n6ng dO 0,8M thi trong thi nghiQm voi dung dich AgNO3, thanh kim lo4i tlng bao nhi€u phdrr- tram
uA nrOi luqng? th0 tich dung dich AgNO3 0,4M cAn dirng ld bao nhiOu ml?
Bni 6 (4,0 di6m)

Hod tan hoan toan 2,16 gam kim lo4i M trong 500 ml dung dich HNOr 0,6 M thu dugc dung dich
A (kh6ng chria mu6i NH+NOr) vdr 604,8 ml h5n hqrp khi N2 vd N2O (b tlktc). Ti kh6i hoi cira hdn hqrp

khi ndy so vdi Hz li 18,445. M{t kh6c, hod tan hoan toan 7,038 gam Na kim lo4i vdo 400 ml dung
dich HCI x mol/l thu dugc khi H2 vir dung dich E. Tr6n dung dich A vdi dung dich E thu duoc 2,34
gam k€t tria. Xric tlinh kim loai M vi ndng i10 mol/lctra dung dich HCI dd dung.

H6t --------
Ctn: H:l; C=14 N :14; O:16;Na=3; Mg=24; N=77; S:32 Cl:35J; K=3lCa:40; Fe : 56; Cu :64;Zn:65;Ba: 137
*Luu f: Hgc sinh duo. c sri dpng bing hQ thtSng tuin hoin c6c nguy€n t6 h6a hgc vd m6y tfnh c6 nhdn.
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Bni 1

(4,0d)
l/ Hoin thirnh vi cin blng c6c phuong trinh phin rfrng sau :
a. CuCl2 + KOH -+ b. Fe*O, + H2SOa6rc ) ? + SOz + H2O
c.Al +HNO3 + ? +NH4NO3 +H2O d. FeS2 +HNO3 -+?+H2SO4+NO2+ H2O
2l C6 3 dung dich h6n hqp A,B,C, m6i dung dich chi chtfra 2 ch6t trong s6 cfc
chAt sau: KNO3, KzCOr, KrPOl, MgCl2, BaClz, AgNOr.

". {ey cho bi6t thinh phAn c6c chAt trong m6i dung dich A,B,C
b.Biing phuorg phip h6a hgc hny phin biQt ba dung dich tr6n blng thu6c thfr
duy nhilt.
3l Hey n6u hiQn tuqng vir vi6t phuong trinh phin rfrng (nGu c6) cic thi
nghiQm sau:
a. Nh6 dung dich H2SO4 d{c v}ro c6c c6 dudng kinh trIng.
b. Cho ttr til dung dich HCI viro dung dich NazCOr
1. PTHH ' i
a. CuCl2 + 2KOH + Cu(OH)2 + 2KCl
b. 2Fe*O, + (6x-2y)HzSO+oa. + xFe2(SO+)r + (3x-2y)SOr+ (6x-2y)HzO
c. 8Al + 30HNO3 + 8AI(NO3)3 + 3NH4NO3 + 9H2O
d. FeS2 +l8HNOr + Fe(NO:)r + 2H2SO4 + 15NO2 + THzO

0,25d
0,25d
0,25d
0,25d

I = 1.0d
2. a. Di€u kiQn <l€ hai chdt cirng t6n tai trong dung dich ld chring kh6ng t6c
dqng vdi nhau: Chgn A: KNO3 vd AgNO3

B: MgCl2 vir BaCl2
C: K2CO3, K3POa

b' Ding thu6c tni 
tult;ut khi le c
Khdng c6 hipn tugng ld B

;,:i#tH" 
trrng rd A

0,75d
0,25d

0,5d
0,5d

I = 2.041

3. a. Ducrng chuy€n tir mdu trlng sang mdu vdng r6i mdu ndu, cudi cirng
thdnh kh6i mdu den x6p bi bQt khi t16y l€n miQng cdc.

C2H22O1'+H2SOa6 + l2C+ llH2O
c+ 2H2SOa + 2SO2 + COz +2H2O

b. Lfc dAu kh6ng c6 khi bay ra.

HCI + NazCOr -----) NaCl + NaHCO:
Sau d6 c6 khi bay ra:

NaHCO, + HCI -------) NaCl + COz + HzO

0,5d

0,5d
I = 1.0t1

Bii 2
(3,0d)

1. Hda tan h6t 26,43 gam hdn hqp bQt gdm Mg, Al, Al2O3 vir MgO bing
796 ml dung dich HCI 2M (vira {Ii). Sau phin rfrng thu dugc dung dich
T vir 4,368 lit H2 (ttktc). C6 c4n dung dich T thu duqc m gam mudi
khan. ViSt cfc phuong trinh phin rlng vdr tfnh giri tri m.
2. Tinh kh6i luqng quing hematit chrfra 607o Fe2O3 cAn thi6t A6 sin xu6t
I tAn gang chrfra 95Y" Fe. Bi6t hiQu suit cfra quri trinh ln 80% ?

1. Mg + 2HCl -+ MgCl2 + H2

2Al+ 6HCl + 2AlCl3+3Hz
Al2O3 + 6HCl -+ 2AlCl3 +3 H2O

MgO+2HCl + MgCl2+H2O

(1)
(2)
(3)
(4) 0.5d



56 mol H2:0,195 mol
56 mol HCI : l,592mol
nHCl( 1,2):2.nH2: : 2.0,19 5 : 0,39mol
+nHCl(3,4): 1,592 - 0,39:1,202 mol -+ nO(oxit): 1,20212:0,601
V4y m(mu6i):26,43 - 0,601.16 + 0,796.2.35,5:73,33 gam

mol 0,5d
0,5d
I:1.5d

2.Fe2O3 + 3CO --> 2Fe + 3COz
160kg 2.56k9

xkg 950kg
950. I 60x: ------:-:I357,14kg

2.56
KhOi lugng quflng hematit chfta 60%;o Fe2O3

1357,14.100 :2261,9kg
. .^ ;. ,.

Kh6i luqng qu?ng thgc t0 cin dung:
226r,9.100 : 2g27,3gkg

80

60

0,5d

0,5d

0,5d
I:1.5d

Bni 3
(2,5d)

Dung dich A li H2SO4 vir dung dich B li NaOH.
TrQn A vir B theo ti s6. Va:Vs = 322 thi tlugc dung dich X c6 chfa A
du. Trung hda 1 lit X cAn 40gam dung dich KOH 28o/".
TrQn A vh B theo ti s6-Va:Vs: 223 thi tlugc dung dich Y c6 chf'a B
du. Trung hda I lit Y cin 29,2gam dung dich HCI 25oh. Tinh ndng tIQ
mol cfra A vi B.
Ggi a, b lAn luqt ld ndng t10 mol cria dung dich A vd B
SO mol KOH: 0,2 mol
56 mol HCI :0,2 mol
TrQn 3lit A (3a rnol) vdi 2litB (2b mol):> 5lit X c6 du axit.
Trung hoa llit X -> 0,2mol KOH 

.

5lit X -> lmol KOH, s6 mol H2SO4 du : 0,5mol
HzSO+ + 2KOH -+ K2SOa + 2H2O
0,5 I
b2b

Theo PTHH ta c6 : 3a - b : 0,5 (l)
TrQn 2lit A (2a mol) vdi 3 lit B (3b mol):> 5lit Y c6 du bazo.

Trung hoa llit Y -> 0,2mol HCI 
.

5lit Y -> lmol HCl, sd mol KOHdU: 1 mol
H2SOa + 2KOH -+ K2SOa + 2H2O
l2

2a 4a
Theo PTHH ta co : 3b - 4a: | (2)

Giai (l) vd(2):) o:0,5. b: I
Ndng d0 mol cria dung dich A:0,5M, dung dich B : lM

l,0d

1,0d

0,5d
L:2.5d

Bni 4
(3,5d)

a. Khfr hoirn toin 8,7 gam mQt oxit kim lo4i A bing CO O nhiQt tIQ cao

thirnh kim togi..Din toirn bQ luqng khi sinh ra vio binh.dqng dung dich
Ca(OH)2du, th6y t<triii luqng binh ting thGm 6,6gam. N6u lAy lugng kim
lo4i sinh ra hda tan h6t viro dung dich HCI du thi thu dugc 2,52 lit khi
Hz (0 tlktc). X6c-tlinh cdng thtic ph
U.-fi5n hqp X gdm oxit kim lo4i A h6n hqp.X
tlem nung n6ng tI6 phnn rfrng nhiQ (trong di6u
kiQn kh6ng c6 kh6ng khi) clugc h6n 0n tl6u hdn

hcrp Y rdi chia thirnh 2 ohAn khic nhau:



Phffn 1: Tdc drlng h€t vcri dung dich NaOH du, thu dugc 2,016lit khi H2

O dktc
Phin 2 z Hda tan h6t viro lugng du dung dich HCI t4o ra 8,064 lit khi H2
O dktc

Tinh khiii lugng m6i ch6t trong h5n hgp X
a. C6ng thric cria oxit ld : A*O,

56 mol Hz:0,1l25mol
mCOz :6,6gam(bing kh6i luqng binh t[ng)
Sd mol COz : 0,15mol

A"O, + yCO --5 xe + yCO2
0,15 0,1t25 0,15

2A + 2nHCl --- 2ACln + nH2
0,225

(1)

(2)

0,1125

0,25d

0,75d

0,25d

n

IIr4 : 8,'7 + 0,15. 28 - 6,6: 6,39
6a

ffi:28n
n

r:2,M:56:>AldFe
Tac6 x - Y :t t:3

0,1125 0,15 y 4

Vfly oxit c6 c6ng thric FerOn

nH2 $h6n 1):0,09 mol, nH2(phin2): 0,36mol

(3)8Al + 3Fe3Oa --5 4Al2O3+ 9Fe
4bb

0,24 0,09
9

0,12 0,27
Vi phin img x6y ra hodn toirn vd sin phdm tdc dgng vdi NaOH tgo H2 :> 0,25d
h6n hqp Y gO- : Fe,.Al2O3, Al du
Ggi a, b ldn luqt ld s6 mol cria Aldu, Fe d phdn I

TU (3) :>nAl2O3 : 4b

9

Phin l: 2Al + 2NaOH + 2H2O -' 2NaAlO 2 + 3H2 (4)
0,06 0,09

Al2O3 + 2NaOH -* 2NaAlOz + F{zO (5)
56 mol Hz (4): 0,09 mol :) a : 0,06mol
Phin 2 z Gihst phAn 2bingk lAn phAn I

2Al + 6HCl ---+ 2AlCl3 + 3Hz
0,06k 0,09k
Fe + 2HCl - FeClz+ Hz
kb kb

Al2O3 + 6HCl - 2AlCl3 + 3H2O (8)
4kb

9

s 6 mo I t j J?# 
t]o::oo'. 

r?o'
Theo dinh luflt BTKL ia c6 mX : mY :32,22

4:> 27(0,06+0,06k) + 56(b+kb) + 102. 
o 

(b + kb) : 32,22

(6)

(7)

(D

(II)

n I 2 aJ

M 28 56 84
Kq Fe

0,75d



Tir (I) vd (II):> k: 2,b:0,09
=> nFe (3) : 0,09+ 0,09.2:0,27mo1, mFe3Oa :232.0,09: 20,88gam
mAl: 32,22 - 20,88 : ll,34gam

0,5d
0,5d
0,25d

) = 3.54I

Bni 5
(3,0d)

MQt thanh kim logi R tlugc ngim trong dung dich CuSOn.Sau khi phtin
ftng k6t thric, thanh kim loSi nhg brit tli so vri,i ban tlAu. giing thanh kim
lo4i R nhu-v$y, sau khi ngAm trong dung dich AgNO3, k6t thric phin.
rtong thi.kh6i lugng thanh kim lo4i biy gid l4i ning thOm so vtfi ban tldu.
Cho bi6t R c6 h6a tri II, tAt ci kim lo4i sinh ra tl6u b6m vio thanh R,
phffn kh6i luqng n{ng thOm gAp 75,5 l6n phAn kh6i lugng nhp bcrt tli, s6

mol kim lo4i brim vio thanh kim lo4i R trong hai thi nghiQm trOn cl6u
.t
Dang nnau.
a.Xic tlinh kim lo4i R
b. N6u thanh kim loqi R ttem thi nghiQm c6 kh6i luqng 20g, dung dich
CuSOa cri th6 tich 125 ml vi n6ng dO 0,8M thi trong thf nghiQm vai dung
dich AgNO3, thanh kim lo4i ting bao nhiGu phin trim vG kh6i luqng?
Th6 tich dung dich AgNO3 0,4M cfln ding li bao nhiGu ml?

Xrlc tlinh kim bai R.
Gqi x ld s6 mol kim loai b6m viro thanh R.
R + CuSOa --> RSO4 + CuJ
xxxmol
R + 2AgNO3 - R(NO:)z + 2AeI
0,5x x x
- Phan khOi tuqng nhq bot di : (Mn - 64).x
- Phan khOi luqng tang th6m : (216 - Mx).0,5x '

Theo dC bai, ta c6: (216 - Mp).0,5x: 75,5.(Mp - 64).x
Gi6i ra: Mp: 65

Vfly: Kim lo4i R ldZn (kem)

b) ncrsol : 0,125.0,8 : 0,1 mol : x
0,5.0,1 .(216 - 65).100 :37,75Yo:) Vo khdi lucr-ng tdng th€m :

trRgNO: : X:0,1 mOl

rr - 0rl -nVoaneuor : fr:0,25Iit:250 ml

20

0,25d

0,75d

0,5d

I = 3,0i1

l,5d

Bni 6
(4,0d)

Hoi tan hoirn todn2,16 gam kim lo4i M trong 500 ml dung dich HNo3
0,6 M thu dugc dung dich A (khdng chfa mudi NlIrNOs) vi 604'8 ml
h6n hqp khf N2 vd NzO (& ilktc). Ti khiii hoi cria hdn hqp khf niry so vtri
Hz li 181445. M{t khr[c, hoi tan hoirn todrn 7,038 gam Na kim loli v]ro

400 ml dung dich HCI x mol/l thu duqc khi H2 vdr dung dich E. TrQn

dung dich A voi dung dich E thu dugc 2,34 gam k€t tria. X6c tlinh kim
loai M vir ndng tIQ mol/l cria dung dich HCI tIfl ding.

56 mol cria HNO3 : 0,3tnol
SO mol cria h6n hqp khi :0p27mo1
Ggi a, b ldn luqt ld s6 mol cita N2, NzO.

Tim tlugc r 0,012 (mol), b: 0,015 (mol)
lOM + 12nHNO3--- l0M(NOr)n + nN2 + 6nH2O (l)

0,5d



0,l2ln 0,144 0,l2ln 0,012 (mol)
8M + 10nHNO3 --- 8M(NOr)n + nN2O + 5nH2O (2)

0,l2ln 0,15 0,l2ln 0,015 (mol)

Ta c6: M(o'12 *o'")=r,16 <+ M = 9n
nn

4 n: 3, M: 27 (Al)
DDA gOF: AI(NO3)3 : 0,08mol; HNO: : 0,3-(0,144+0,15): 0'006(mol)

- SO mol HCI : 0,4x
- SO mol Na:0,306mo1

Cho Na + 400m1 dung dich HCI x mol/l:
2Na + zHCl ---+ 2NaCl + Hz

0,4x 0,4x (mol)
2Na + 2H2O -' 2NaOH + H2

(0,306-0,4x) (0,306-0,4x) (mol)
Dung dich E g6mi NaOH:0,306 -0,-4x (mol); NaCl:0,306 (mol)
TrQridung Oicn e v6i dung dich E, ee tnu duoc 0,03 mol ktit tria AI(OH)3

Xdy ra 2 trudmg hqrp:

THI: HNO3 + NaOH--*NaNOl + H2O

0,006 0,006 (mol)
AI(NO3)3 + 3NaOH ---+ AI(OH)3 + 3NaNO3

0,03 0,09 0,03 (mol) ,
Tir 2pt:> 0,306 - 0,4x: 0,006 + 0,09 € x: 0,525 (M)
TH2 HNO, + NaOH - NaNOI + H2O

0,006 0,006 (mol)
AI(NO3)3+3NaOH + AI(OH), +3NaNO3
0,08 0,24 0,08 (mol)

AI(OH)3 + NaOH -'NaAlO2 + 2H2O
0,05 0,05 0;05

Tt 3pt :> 0,306 - 0,4x : 0,006 + 0,24 + 0,05 (i x : 0,025 (M)
Viy ndng clQ cria dung dich HCI tt6 ding le 0,525M hoflc 0,025M.

n I 2 3

M 9 l8 27

Kq AI

0,75d

0,75d

0,75d

l: 4'od

Luu f: Bni tfp giii theo cich khic mn lfp lufln dfng vin tt4t tti6m tiii aa.


