Gido vién: Neuyén Thanh Kién

BIEN LUAN TRONG HOA HQC VO CO (PHUONG PHAP LOP 8)

Bai tap 1: Khu 3,48 gam mdt oxit kim loai M can dung 1,344 lit H,(dktc). Toan bo luong kim loai M
thu dugc cho tac dung voi dung dich HCI du giai phong ra 1,008 lit Ho(dktc). Xac dinh cong thitc hoa

hoc ctia M va oxit cia no.

* Cach 1:

Huéng din

- Goi Khoi Iwrgng mol cia kim loai M 1a M (g/mol)
- Goi cong thtrc cua oxit kim loai 1a MOy (c6 thé dat 1a M,0,, khi bién ludn: n=1, 2, 3, 8/3)

1,344
- 3i: n,, =—— =0,06(mol
Theo bai: Dy, 2.4 (mol)
PTHH : MO, + yH, _t

xM + 2yHClI - —

xM + szo (1

XMClzy/x + sz

* Nhan xét: Ta nhin thiy Oxi trong oxit déu chuyén thanh oxi trong H,O

Hiéu 12 xay ra phan &ng héa hoc:

0 — H0

H, + [O] — H,O

= No (0Xit) = N kui khin)

- Theo pthh (1) ta ¢6 : Nino = N = 0,06 (Mol) = Nor.0) =Noey =N =0,06 (mol)

— mo =0,06.16 = 0,96 (g) = My oy =3.48- 0,96 =2,52(g)

1,008

X X
- Theo pthh (2): 1, = =0,045(mol) ; n, =§.nH2 2;0,045

22,4

= M., = = =
M 0,045.% 0,045x vy

- Bién luan:

2,52 _ 252y _56x _, 2y

X

2
Y 1

2

3

X
M | 28(loai) | 56 (Fe)

84 (loai)

= M la Fe.

Mx :mM =) =
l6y m, 16y 0,96
= CTHH cua oxit 1a Fe;O,

*Cach?2:

= ta c6 ti 1¢:

S6x 2,52
= =

23
y 4

- Goi Khdi lwong mol ciia kim loai M 1a M (g/mol)
- Goi cong thirc cua oxit kim loai 1a MOy (c6 thé dat 1a M,0O,, khi bién luan: n =1, 2, 3, 8/3)

1,344
22,4

- Theo bai: n,;, = =0,06(mol)

=— = CTHH ciua oxit 1 Fe;O,
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PTHH MO, + yH, —¢, xM + yH,0 ()1
@2

xM + 2yHCl - — xMClhy, + yH: )

* Nhén xét: Ta nhan thiy Oxi trong oxit déu chuyén thanh oxi trong H,O
O — H;0

- Theo pthh (1) ta ¢6 : N0 = iz = 0,06 (Mol) = Ny 11,0) =No(iy N0 =0,00 (mol) .

= mo = 0,06.16 = 0,96 (g) => My0y) =3>48- 0,96 =2,52(g)

Ta c6 so do:
MxOy — — xM + yO

2,52 0,96
x.M 16.y
= ta c6 ti l¢: 252 096, M_X “My o, Mx 252 Mx =42.y= M :21.2—y
* Mx loy loy m, loy 0,96 X
- Bién luan:
2 8
= I 2 3 =
X 3
M 21 (loai) 42 (loai) 63 (loai) 56 (Fe)
e are. (141 X 3 y 8 8 4 = X = 5 y =
* Cach 3: Giai theo pp ti I¢ trén phuwong trinh
1,344
n, =-— =0,06(mol
T 224 (mol)
PTHH MO, + yH. -5 xM + yH,0 ()1
Mol 0,06 0,06
M (MX;_MY M.x 18.y
m 3,48 18.0,06
=ta co tilé :
M
M _Mio  Mx+16y _18Y 1 o8(Mx +16y) =3,48.18y
m o omy, 3,48 1,08
SM=Y =2
X X
- Bién luan:
2 8
= 1 2 3 =
X 3
M 21 (loai) 42 (loai) 63 (loai) 56 (Fe)

2y 8 _x 23 6 3
= M Fe. Véi —=3= —=—"=2=7

37y 8 8 4 XT3y
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Bai tdp 2: Khir 4,64g gam mot oxit kim loai M can dung 1,792 lit hdn hop CO va H, (dktc) . Toan bd
luong kim loai M thu dugc cho tic dung véi dung dich HNO; loang du gidi phong ra 4,032 lit

NO,(dktc). Xac dinh cong thirc hoa hoc cia M va oxit cua no.

Huwéng din
- Goi Khoi lwong mol ciia kim loai M 1a M (g/mol)

- Goi cong thirc cua oxit kim loai 1a MOy

1,792
- ai: n,,. =———— =0,08(mol
Theo bai: Ny, 2.4 ( )
PTHH : MO, + yH, LN xM + yH,O (D)
MO, + yCO LN xM + yCO;, 2)

M + 2aHNO; - — M@WNOs;). + aNO, + aH,O (3)

* Nhén xét: Ta nhin thay Oxi trong oxit déu chuyén thanh oxi trong H,O va CO,
O — H,0 + CO,
Hiéu 12 xay ra phan &ng héa hoc: CO + [0] — CO,
H; + [O] — H,O

= No (0Xit) = Nph kni = Nz + Nco = 0,08 (mol)

- Theo pthh (1) (2) ta ¢6 1= Moy =0,08 (mol)= my ) =0,08.16 =1,28(g)
= Mynpo, =464~ 1,28 =3,36(g)

_4.032 _ ool 1 0,18 = M,, _3,36 _3,36a =18,67a
- Theo pthh (3): Ny, =~ =0, (mol) 5 ny =—ny, =—— 0,18 0,18
P a a
a
- Bién luan:
a 1 2 3

M | 18,67 (loai) | 37,3 (loai) | 56 (Fe)

= M la Fe.

. Mx _m, _ 56x_336_ x_3
= ta ¢6 ti I¢: 16y m, ly 1,28 'y 4

= CTHH cua oxit 1a Fe;O,

Bai tdp 3: Khir 4,8 gam mot oxit kim loai M can dung 2,016 lit CO(dktc). Toan b luong kim loai M thu
duoc cho tac dung véi dung dich HCI du giai phong ra 1,344 lit Hx(dkte). Xac dinh cong thirc hoa hoc

cua M va oxit cua no.

Huwéng din
- Goi Khdi lwong mol ciia kim loai M 1a M (g/mol)
- Goi cong thirc cua oxit kim loai 1a MO,

1,792
- ai: n., =——— =0,09(mol
Theo bai: N¢o 2.4 ( )
PTHH MO, + yCO _—“, M+ yCO, ()1
2M + 2aHCl - — 2MClL + aH, ()2
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* Nhén xét: Ta nhan thay Oxi trong oxit déu chuyén thanh oxi trong CO,
0 — CO;
Hiéu 1a xay ra phan &ng héa hoc: CO + [0] — CO,

= No (0Xit) = N kni khin)

- Theo pthh (1) ta c6: = Ny =Nco =0,09 (mol)= m,,, =0,09.16 =1,44(g)
s My 0y =48+ 1,44 =3,36(g)

1,344
- Theo pthh (2): 0y, =m =0,06(mol) ;
3,36 _3,36.a
2 2.0,06 0,12 => M,, === == =2
n, ==, ==== === " M0 o1 s
a a a
a
- Bién luan:
a 1 2 3

M | 18,67 (loai) | 56 (Fe) | 84 (loai)

= M la Fe.

Mx m,, - 56x _3,36=> X 2

= tacotil¢: 16y = m, 16y = 1,44 ; 3 = CTHH cua oxit 1a Fe,O;

Bai tdp 4: Khir 9,28 gam mot oxit kim loai M can dung 3,584 lit H,(dktc). Toan b luong kim loai M
thu duogc cho tac dung véi dung dich HNOj; loang du giai phong ra 2,688 lit NO(dktc). Xac dinh cong

thirc hoa hoc hoa hoc cia M va oxit cua no .

Huéng din
- Goi Khéi lwgng mol cia kim loai M 1a M (g/mol)

- Goi cong thirc cua oxit kim loai la MOy

3,584
- ai: n,. =——— =0,16(mol
Theo bai: Ny, 0.4 ( )
PTHH : M0, + yH, LN xM + yH;O (1)

3M + 4aHNO; — — 3M(NO;), + aNO + 2aH,0 (2)

* Nhan xét: Ta nhin thiy Oxi trong oxit déu chuyén thanh oxi trong H,O
0 — H,0
Hiéu 12 xay ra phan ung hoa hoc:
H; + [O] — H;O

= No (0Xit) = N kui khin)

- Theo pthh (1) ta c6 :=> Ny =Ny, =0,16 (mol)= my, =0,16.16 =2,56(g)
= mM(MxOy) :9528- 2)56 :6,72(g)

2,688
- Theo pthh (3): Ny = 4

9

=0,12(mol) ;
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6,72 _6,72a _
n,, ZE.HNO :3.0,12 :0,36 = M,, =0.36 0.36 =18,67a
a a a
a
- Bién luan:
a 1 2 3

M | 18,67 (loai) | 37,3 (loai) | 56 (Fe)

= M la Fe.

3

Mx m,, - 56x 6,72 _x_3 ] -
16y m, l6y 1,44 y 4 => CTHH cua oxit la Fe;O4

= ta co ti I€:

Bai tap 5: Khir hoan toan 4,06 gam mdt oxit kim loai béng CO & nhiét d6 cao thanh kim loai. Dan toan
b khi sinh ra vao dd Ca(OH), du, thiy tao thanh 7 gam két tua. Néu 1ay luong kim loai sinh ra hoa tan
hét vao dung dich HCI du thi thu duoc 1,176 lit khi H, (dktc).

1. Xac dinh cong thire oxit kim loai.

2. Cho 4,06 gam oxit kim loai trén tac dung v&i 500ml dung dich H,SO,4 dac nong du thi thu dugce dung
dich X va khi SO,. Tinh Cy ctia mudi trong dung dich X.

Huwéng din
1.
- Goi Khoi lwong mol ciia kim loai M 1a M (g/mol)
- Goi cong thire cua oxit kim loai 1a MOy
- Theo bai:

PTHH MO, + yCO RN xM + yCO, ()1
CO, + Ca(OH), - — Cafo3 + HO0 ()2
2M + 2aHCI1 - = 2MCla + aH, ()3
7
-Taco: n =——=0,07(mol
a CO: Neyeo, 100 ( )
- Theo pthh (2) N¢o, =N¢yco, =0,07(mol)
* Nhén xét: Ta nhan thiy Oxi trong oxit déu chuyén thanh oxi trong CO,
O —_— COz
Hiéu 12 xay ra phan &ng héa hoc: CO + [0] — CO,
= No (0Xit) = N kui khin)
- Theo pthh (1) ta c6: Do =N, =0,07(mol)
— Ny =Neo =0,07 (mol)= my,, =0,07.16 =1,12(g)
= My oy =4 06- 1,12 =2,94(g)
1,176
- Theo pthh (3): 0y, =——— =0,0525(mol) ;
22,4
2 20,0525 0,105 = M, =20 2942 0
n, =—n, = = 0,105 0,105
a a a .
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- Bién luin:

a 1 2 3
M | 18,67 (loai) | 56 (Fe) | 84 (loai)

= M la Fe.

Mx _my, - 56x _2,942

X
= ta co ti 1¢: 16y m, 16y L12 y

3
:Z = CTHH cua oxit la Fe;O,

2.
PTHH  2Fe;0, + 10H;SO; — — 3FexSO.)s; + SO, + 10H, 0 (4)
4,06

n =—— =0,0175(mol

Fa0 23p (mol)
* Dung dich mudi thu dwoc la Fex(SO.)s

3 3
- Theo phuong trinh héa hoc (4) ng, o, ZE.nFe& 25.0,0175 =0,02625(mol)
_n _0,02625

= Cure,s0,, = =0,0525(lit)

\Y% 0,5
* Chi y: trong mdt phan wng héa hoc thi chi ¢é khoi lwgng thay doi sau phan wing. Con thé tich coi
nhw khong thay d6i. Nén Vaaaiu = V dung dich sau)

Bai tdp 6: Hoa tan oxit MOy b?mg dung dich H,SO, 24,5% thu duogc dung mudi co néng do 32,2%. Tim

cong thure oxit trén.

Huwéng din
* Chii y: Dé bai khong cho sé liéu nao dé tinh dwoc sé mol, nhw vy ddy la kiéu bai twe chon lwong
chat.
Goi M 14 khéi lugng mol ctia kim loai M.

- Gia str ¢6 1 mol MxOy phan tmg: = my, o =(Mx +16y)(g)

PTHH 2M,0, + 2yH,SOs — — xMy(SOs)yx + 2yHO ()1
Cu 2mol — 2y mol — x mol
= Imol —  ymol — x/2 mol

2
= Mygo, 98Y (8); My o, :g X(2M +96 x?y) =(Mx +96y)(g)

, m, 98y. 100%
- Ap dung cong thite: C% =—x100% = my, g, =—=—— =400y(g)
my, : 24,5
- Khéi luong cua dung dich sau phan tmg:
+ Ap dung dinh luat bao toan khdi lugng
My o0, ¥ Myg,s0, Mg mys0,),. = Mad My(s0y), =(Mx +16y) +400y =Mx + 416y (g)
- Dung dich mubi sau phan ting c¢6 C% = 32,2%
Mx +96y).100% Mx +96y).100
& C%y 5o, _ (M +969).100% _3) 50 o (MX+969).100 5,
N Myam, s0,),, Mx +416y
= Mx =56y M :E =28 XZ_y
X X
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- Bién luin:

2 8
X 3
M 21 (loai) 56 (Fe) 84(loai) 74,6 (loai)

2
=>Mlz‘1Fe.V6'i—y=2=> X=y=chgnx=1;y=1
X

= CTHH cua oxit la FeO

Bai tdp 7. Hoa oxit kim loai M hoa tri khong doi trong mot luong vira da dung dich H,SO, 20% thu
dugc dung dich mubi cd néng d6 21,76%. Tim oxit.

Huwéng din
- Kiéu bai twong tur bai tap 6.
- Goi M 1a khéi luong mol cta kim loai M, a 1a hoa tri ctia kim loai M (vi M c6 hoa tri khong d6i, tirc M
la kim loai c6 1 hoa tri)
- Goi M 1a khoi luong mol cua kim loai M, CTHH cua oxit 1a M,0O,
- Gia sir ¢ 1 mol MxQy phan tmg: = My o =(2M +16a)(g)

PTHH Man + astO4 - Mz(SO4)a + aHzO (

Ilmol — amol — 1 mol
= My 5, =984 (g); My, s0,), =(2M +96a)(g)

0
m, x100% = m,, 1,50, _M

= =490a
m,, 20% (&)

- Ap dung cong thire: C% =

- Khéi luong cua dung dich sau phan tmg:
+ Ap dung dinh luét bao toan khéi luong

My o +Myy o, =My, s0,), = Magm, so,), —(2M +16a) +490a =2M +506a (g)

- Dung dich mudi sau phan tmg c6 C% = 21,76%
_ (2M +962).100%

0,
= C A)Ma (80;), —

(2M +96a) _ 21,76
2M +506a 100

=2L,76% <

Mg, (s0,)a

= (2M +96a) =(2M +506a).0,2176 = M =9a

- Bién luan:

a 1 2 3
M 9 (loai) 18 (loai) 27 (A))
= CTHH cua oxit 1a ALO;

Bai tip 8. Hoa tan mot oxit kim loai c6 hoa tri khong doi bang dung dich H.SO4 39,2% vira du,thu duoc
dung dich mudi c6 néng do 40,14%.

a. Tim cong thtrc oxit trén.

b. Tron 5,1 g oxit kim loai trén véi 4g mdt oxit RO cua kim loai R hoéa tri 1T duy nhét duge hdn hop A.
Pé hoa A can 200ml dung dich HCI 2,5M. Tim oxit RO.

Huwéng din
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* Cach 1: Dat cong thirc 1a MxOy
Goi M la khéi lugng mol ctia kim loai M.

- Gia st ¢6 1 mol MxOy phan tmg: = My o =(Mx +16y)(g)

PTHH ZMxOy + ZszsO4 - — XMz(SO4)2y/x + 2yH20 ()1
Cu 2mol — 2y mol — x mol
= Imol —  ymol — x/2 mol
= My o, =98.y (8);
X 2y
= My (o, 25 X(2M +96 X—) =(Mx + 96y)(g)
2y/x X
. m, 98y.100%
- Ap dung cong thie: C% =—%X100% = my y 50, =% =250y(g)
mgy, )
- Khéi luong cua dung dich sau phan tmg:
+ Ap dung dinh luat bao toan khoi lugng
My o, ¥ Mya,s0, My mys0,), — Mad M504, =(Mx +16y) +250y =Mx +266y (g)
- Dung dich mubi sau phan tng c6 C% = 40,14%
0
& Yy 0. _(Mx +96y).100% —40.14% < (Mx +96y).100 ~40,14
) T mdsz(SO4)2 Mx + 266y
= (Mx +96y) =(Mx +266y).0,4014 = Mx =18y > M =9.2—y
X
- Bién luan:
2
= 1 2 3 8
X 3
M 9 (loai) 18 (loai) 27(Al) 24 (loai)
= CTHH cua oxit 1a ALO;
* Cach 1: Dat cong thuc 1a M,Oa
-GoiM1a khdi lugng mol cua kim loai M, CTHH cua oxit 1a M,0,
- Gid su ¢6 1 mol MxOy phan ung: = My o =(2M +16a)(g)
PTHH Man + aH2SO4 - — Mz(SO4)a + aHZO ()1
I mol — amol — 1 mol
= My 5, =984 (g); My, s0,), =(2M +96a)(g)
, . ) _m, _98a.100%
- Ap dung cong thirc: C% = md; X100% = myyy 5o, —W =250a(g)

- Khéi luong cua dung dich sau phan tmg:
+ Ap dung dinh luat bao toan khéi lugng

My o + My g0 =Myg g s0,). = Mygm,s0,), —(2M +16a)+250a =2M +266a (g)

- Dung dich mubi sau phan tmg c6 C% = 40,14%
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_ (2M +96a).100%
= C%ME(SO_,)Q -

(2ZM +96a) _ 40,14

=40,14% <
2M+266a 100

M yqp, (s0,)a

= (2M +96a) =(2M +2662).0,4014 = M =9a

- Bién luan:

a 1 2 3
M 9 (loai) 18 (loai) 27 (Al
= CTHH cua oxit la ALLO;

Bai tdp 9 : Dé hoa tan hoan toan mdt hidroxit ciia kim loai M 1a M(OH), can mét luong H.SO,4 dung
bang khéi luong cta hidroxit. Tim hidroxit ctia kim loai M ?

Huéng din
- Goi M 14 khéi lwgng mol ctia kim loai M.
- Gia st c6 1 mol M(OH), phan tng: = My, =(M +34)(g)

M(OH)

PTHH + HzSO4 - MSO4 + Hzo (1

Imol — 1mol — 1 mol

- Theo phuong trinh héa hoc: M s0, Zmcom, = 1 MOl

= My 50, =98 (2);

- Theo bai cho ta c6: My, =My so, & M+34 =98 = M =64(g/mol)
= CTHH ciia hop chit 1a Cu(OH),

Bai tip 10. Dé trung hoa 75g dung dich hidroxit cta kim loai R nong d6 7,4% can dung 50g dung dich
HCl1 10,95%. Tim cong thurc hidroxit ?

Hwéng din
- Goi M 1a khéi lwong mol ctia kim loai R, a 14 hoa tri cta kim loai R. = R(OH),

PTHH R(OH) + aHClI - — RCl, + aH,O ()1
m,.C% 75.7,4
- Theo bai cho ta c6: m =& = ~— =5,55
eo bai cho ta co R(OH)a 100% 100 (2)
50.10,95 5,475
My :W :5,475(g) = Ny :% :O,IS(mOI)
. . 1 0,15
- Theo phuong trinh héa hoc: ny oy, =—Xny, = —— mol
a a
m 5,55
, M =— M =" =
— Ap dung cong thirc: ~ n RO 015 ' o M+17a =37a = M =20a
a
- Bién luan:
a 1 2 3
M 20 40 60
R (loai) (Ca) (loai)

= CTHH ciia hop chit 1a Ca(OH),
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Bai tdp 11. C6 mot oxit sit c6 cong thirc Fe,O, dugc chia 1am hai phan bang nhau:
- Phan I hoa tan trong dung dich H,SO, lodng can a mol H,SO..
- Phan 2 hoa tan trong dung dich H,SO, dic giai phong khi SO, va can b mol H,SO..

Xac dinh cong thirc ctia oxit sit? Biét (b - a ) = s6 mol Fe,O, trong mdi phan

Huéng din
- Hon hop duge chia thanh 2 phan bang nhau. Gia sit mdi phan ¢6 1 mol Fe,O, phan tng.
* Bién luan:
- Vi Fe,0, tac dung véi H,SO, dic tao ra SO, nén Fe,O, c6 thé 1a FeO hoic Fe;O,

Phén 1 FeO +  HySOy ioing - FeSO, + H0
1 mol 1 mol (a)

Phén 2 2FeO + 4H,S0y q;c - — Fey(SO4)3 + SO, + 4H,0
1 mol 2 mol (b)

- Theo pthh (1) Ny 50, =Ng, =1mol =a
- Theo pthh (2) Dy 50, =20, =2mol =b

- Theo bai ta 6 : (b—a)=n,, = 2- 1 =1 (théa méin d& bai)

Phan 1 Fe;Oy +  4H:SO4imng  — — FeSO, +  FexSOs; + 4H,0
1 mol 4 mol (a)

Phén 2 2Fe;05 + 10H:SOsqc — —  3Fex(SOs)s  + SO, +  4H,0
1 mol 5 mol (b)

- Theo baitaco : (b—a)=n. , = 5- 4 =I(thoa man dé bai)

= Vi Fe,0, 1a FeO hoic Fe;O, thi déu thoa man diéu kién (b — a) = nrexoy

(1)

2)

(D

2)

Bai tdp 12. Hon hop 14,4g gdom (Fe va Fe,O,) tic dung vira di v6i dung dich HCI 2M sinh ra 1,12 lit khi
hidro (dktc) va dung dich Z. Cho dung dich Z tic dung v&i dung dich NaOH loc két tia say kho roi nung

trong khong khi dén khéi lugng khong doi thu duge 16g chit ran.

a. Tinh thanh phan % theo khdi lugng mdi chét trong hdn hop dau ban dau.
b. Tim cong thirc oxit sit.

¢.Tinh thé tich dung dich HC1 2M dé hoa tan hdn hop trén.

Huwéng din
1,12
n, =—— =0,05(mol
2.4 (mol)
PTHH Fe + 2HCI - - FeCl, + H; ()1
0,05 0,05 mol 0,05 mol

10
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FexOy + ZyHCl —_ XFeClzy/x + szO ()2
FeCl, + 2NaOH — —  Fe(OH),| + 2NaCl ()3’
0,05 mol 0,05 mol
xFeClyy, + 2yNaOH — — xFe(OH)yx] + 2yNaCl ()4
4Fe(OH), + 0, 0, 2Fe;0; + 4H0 ()5
0,05 mol 0,025 mol
4Fe(OH)yx  + (3-2y/0)0, — 2Fe,0;  + 4y/xH,0 ()6
2.(0,1 -
0,025) (0,1 — 0,025)
0,15 mol
4Fe(OH), + (30, _°, 2Fe,0;  + 2nH;0 ()6
- Theo pthh (1) ng. = nwz = 0,05 (mol) = mp. = 0,05.56 = 2,8 (g)
— Mg, =14,4- 2,8 =11,6(g)
a. Thanh phan % khoi lwong mdi chit ban dau.
%mFe = 2’21 x100% =19,44%
Yomy, o =100% - 19,44% =80,56%
b. Cong thirc ciia oxit sit.
. . . . 16
- Theo bai: Nung két tiia dén khoi luong khong doi ta thu duge Fe.O3 = 1 o, ~Teo =0,1(mol)

- Theo PTHH (1), (3), (5) ta c6:
Npony, =Np =0,05(mol); ny o =% X, o), :% x0,05 =0,025(mol)

= N0, =0,1- 0,025 =0,075(mol)
- Theo phuong trinh hoa hoc (6) Mreon),, =21 0, =2.0,075 =0,15(mol)

- Theo phuong trinh hoa hoc (4), (6): Mreci,,, =Nrecom),,, =2ng, 6 ) =2.0,075 =0.15(mol)

1 0.15
- Theo phuong trinh hoa hoc (2): 1y, :; N, . ZT(mol)

11,6 232x

Fe0, 70,15 3 @56x+16y:23zx

= 168x +48y =232x = 64x =48y =

B w

X
Yy

X
= CTHH la F€304
* C6 thé tim cong thirc héa hoc ciia Fe,0, bing cdch bi¢n luin theo x.

- Bién luan:

X 1 2 3
Meexoy 77,3 loai 154,67 (loai) 232 (thdéa man)
FGXOy - - FC304

c. Thé tich ciia HCI 2M cén dung.
11
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11,6

n = =0, 05(mol
Fa0%23p (mol)
PTHH Fe + 2HCI i FeClz + Hz (1)
0,05 0,1 mol 0,05 mol 0,05 mol
Fe;O;, + 8HCI - = FeCl, + 2FeCl; + 4H,O (2)
0,05 8.0,05
mol 0,4 mol
_nHCI _05 — 4
- Theo pthh (1, 2) ta c¢6: naa= 0,1 + 0,4 = 0,5 (mol) = Vi ¢ g =0,25(lit)
M

12
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Cich 2: Giai theo so' @0, phwong phip bio toan nguyén té cho bai tap tric nghiém:
H, (0,05 mol)
— % [FeCl — e

FeCl

Fe
chO'\=

Fe(OH),

+0, — "5 Fe,0.(16
Fe(OH) 2~ Fe,0,(16g)

2y/x

- Ta ¢6 H, duogc tao ra Fe tdc dung voi1 HCI.
1; + 2HCI — — FeCl, + H, (
- Tt pthh (1) ng. = ng2 = 0,05 (mol)
- Hay bao toan electron: 2ng. = 2ni, = 0,05 (mol) (hoc sau) =mg. = 0,05.56 = 2,8 (g);
= Mg o =14,4- 2,8 =11,6(g)

16
g, o, =@ =0,1(mol)

- Bio toan nguyén t6 Fe ta co:
_ 2Ng o, -N, _ 2.0,1-0,05 _ 0,15

Ng, + Xlg, o = 2ng, o = Ngeo, =

(mol)

X X

11,6 232.x
=" =277 232
Fa0y 0,15 3 © 56x+16y = 32x

X
= CTHH Ia Fe;0,

= 168x +48y =232x = 64x =48y =

B

X
y

Bai tdp 13. Cho 7,22¢g hdn hop X gdm Fe va kim loai R ¢6 hoa tri khong doi. Chia hdn hop thanh 2 phan
bang nhau. Hoa tan phan 1 trong dd HCI thu duoc 2,128 lit khi hidro. Hoa tan hét phan 2 trong dd HNO
thay 1,792 lit khi NO duy nhat bay ra. Cac khi do & (dktc)

a.Tim kim loai R.

b.Tinh thanh phan % theo khi lwong ctia mdi kim loai trong hdn hop.

Nhin xét dé:
- R 1a kim loai c6 hoéa tri khong ddi nén R chi ¢6 1 hoa tri.
- Pé khong néi R 1a kim loai dtng trudc hay kim loai ding sau H nén ta phai chia thanh 2 truong
hop:
1. R 1a kim loai dimg trude H trong day hoat dong ctia kim loai.
2. R 1a kim loai ding sau H trong day hoat dong cua kim loai.
Hwéng din
* Trwong hgp 1: R 1a kim loai dirng trwéc H trong day hoat dong héa hoc cia kim loai
- Goi a 12 hoa tri ctia kim loai R, c6 khdi lwong mol 1a R (g/mol).

-Goix,y 1an luot 14 mol cia Fe va R & mdi phén.

— 56x + Ry = 7’222 =3,61(g) (*)
PTHH Fe + 2HCI ——  FeCl, + H, (1)
X
mol x mol
Phan 1 2R+ 2aHCI — — 2RCla +  aH, )
y 0,5ay mol

13
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mol
Phin 2 Fe + 4HNO; — — Fe(NO;); + NO + 2H,0 (3)
X
X mol
mol

3R+ 4aHNO; — — 3R(NOy), + aNO + 2aH,0 (4)

y

mol ay/3 mol

- Theo bai ta co:

\ 2,128
+ Phan 1: ny, =———— =0,095(mol) ; Theo pthh (1) va (2) ta c6 ny, =x+0,5ay =0,095(mol) (5)
22,4 :

1,792

+ Phéan 2: Ny :m

=0,08(mol) ; Theo pthh (3) va (4) ta c6: Ny, =X + 2‘3—-" =0,08(mol) (6)

x =0,05(mol)

0,09

- Thay vao (*) ta c6: 56.0,05 + R 0,09 =3,61= R =9a
a
* Bién luan:
a 1 2 3
R 9 loai 18 (loai) 27 (théa man)
CTHH -- -- Al

* Truwong hgp 2: R 1a kim loai dirng sau H trong day hoat dgng héa hoc cta kim loai
= R khong tac dung duogc véi HCI

PTHH Fe + 2HCI - — FeCl, + H, (1)
X
mol x mol

Phén 2 Fe + 4HNO; — — Fe(®NO;); + NO + 2H,0 (2)

X
mol

3R  + 4aHNO; — — 3R(NO3). + aNO + 2aH,0 (3)

x mol

Yy
mol

\ 2,128
+ Phan 1: ny, = 94 =0,095(mol) ; Theo pthh (1) va ta c6 0y, =x =0,095(mol) (5)
= mg, =0,095.56 =5,32>3,61(loai)

— Vay R 1a AL
b. Thanh phin % theo khdi lwgng mdi kim loai trong hén hop.
x =0,05(mol)

Ta co:
aco ay =0,09(mol) =y 20,39

ay/3 mol

m,, =2.0,05.56 =5,6(g)
=
=0,03(mol)  |m,, =2.0,03.27 =1,62(g)

14
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5, X100% =77,56%
22

%mFe =

= >

%m,, =100%- 77,56% =22,44%

Bai tip 14. Chia 38,6 gam hon hop gém Fe va kim loai M ¢6 hoa tri duy nhét thanh 2 phan bang nhau:
- Phan 1: Tan vira du trong dung dich HCI thay thoat ra 14,56 lit H,.

- Phan 2: Tan hoan toan trong dung dich HNO; lodng néng thiy thoat ra 11,2 lit khi NO duy nhat. Cac
khi do ¢ (dktc).

a. Tim kim loai M.

b.Tinh thanh phan % theo khi lwong ctia mdi kim loai trong hdn hop.

Huéng din
* Truwong hgp 1: R 1a kim loai dirng trwéc H trong day hoat dgng héa hoc cia kim loai
- Goi a la hoéa trj ciia kim loai M, ¢6 khoi luong mol 1a M (g/mol).
- Goi x, y lan luot 1a mol ctia Fe va M & mdi phan.
38,6

= 56x + Ry = =19,3(g) (*)
PTHH Fe + 2HCI - — FeCl, + H, (1)
X X mol
mol
Phin 1 2M + 2aHCI —— 2MCla +  aH, 2)
y
mol 0,5ay mol
Phin 2 Fe + 4HNO; — — Fe(NOy); + NO + 2H,0 (3)
X x mol
mol
3M + 4aHNO; — — 3M(NOs3). + aNO + 2aH,0 (4)
y
mol ay/3 mol
- Theo bai ta co:
3 14,56
+Phan 1: ny = 4 =0,65(mol) ; Theo pthh (1) va (2) ta c6 0y, =x +0,5ay =0,65(mol) (5)
5 11,2 ay
+ Phan 2: ny, =22 4 =0,5(mol) ; Theo pthh (3) va (4) ta co: Ny, =X +? =0,5(mol) (6)
x =0,2(mol)
= Tu (5, 6) giai ra dugc: ay =0,9(mol) = y 20,9
a
\ . 0,9
- Thay vao (*) ta c6: 56.0,2 + R X =19,3= R =9a
a
* Bién luan:
a 1 2 3
M 9 loai 18 (loai) 27 (thda man)
CTHH - - Al

15
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* Truwong hgp 2: R 1a kim loai dirng sau H trong day hoat dgng héa hoc cia kim loai
= M khong tac dung dugc voi HCI, khong xay ra phan ung (2)

14,56
=04 =0,65(mol) ; Theo pthh (1) va ta c6 Ny, =x =0,65(mol) (5)

5

= my, =0,65.56 =36,4 >19,3 (loai)

= Vay R 1a Al
b. Thanh phin % theo khdi lwong mdi kim loai trong hén hop.

+Phan 1: n,

x =0,2(mol) m,, =2.0,2.56 =22,4(g)
Ta co: 0,9 =
ay =0,9(mol) = y = 3 =0,3(mol) m,, =2.0,3.27 =16,2(g)
%omy, _22.4 x100% =58,03%
= 6

b

%m,, =100%- 58,03% =41,97%

Bai_tap 15. Dé hoa tan 3,9¢ kim loai X can dung V ml dd HCI va c6 1,344 lit khi bay ra (dktc). Mat
khac dé hoa tan 3,2 oxit cta kim loai Y ciing can dung V ml dd HCI1 ¢ trén.Hoi X;Y 13 kim loai gi?

Huéng din
- Goi a 14 héa tri cta kim loai X, ¢6 khdi lugng mol 1a X (g/mol).

- Goi b 14 hoa tri cta kim loai Y, ¢6 khdi luong mol 1a 'Y (g/mol).

1,344
= =0,06(mol
2.4 (mol)
PTHH 2X + 2aHCI1 — —  2XCla + aH, ()1
2.0,06/a 2.0,06 mol 0,06 mol
mol
Y.0, + 2bHCI - -  2YCL, + bH,O ()2
1.0,12/2b 2.0,06
3,9 3,9
2n M, =——="2""—=32,5
- Theo pthh (1) n, == ~2.0,06 :0’12(m01) VX T012 0,12 a
a a N
Ny =210, =0,12(mol)
* Bién luan: a 1 2 3
X 32,5 loai 65 (Zn) 97,5 (loai)
_lng, 0,12 0,06 = M,, = 3,2 =3’ b =53,33b =@
- Theo pthh (2) n,, = b 2 b (mol) 20,06 0,06
b
* Bién luan: b 1 2 3
Y,0, 53,33 loai 106,67 (loai) 160 (Fe,05)

- Vay X la Zn; Y,0, la Fe,0O;

16
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Bai tip 16. Hoa tan a mol kim loai M ( héa tri khong d6i) phai ding hét a mol dd H,SO, dic nong thu
duogc khi A va dd B. Cho khi A hép thu vao 45ml dd NaOH 0,2M thi tao dugc 0,608 gam mudi natri.
Mat khéc ¢6 can dd B thu duoc 1,56 gam mudi khan. Tinh khéi luong kim loai dem hoa tan.

Huwéng din
- Goi b 14 héa tri ciia kim loai M, c¢6 khéi lugng mol 1a M (g/mol).
Nyoq =Cy-V =0,2.0,045 =0,009(mol)

PTHH  2M + 2bH:SOsqe —C MySOs), + bSTOZ + bHO (1)
(B) (A)
SO, + NaOH — —  NaHSO; ()
X X X
SO, + 2NaOH —— NaSO; + H0 (3)
- v 0,5y
- Theo pthh (2), (3), ta cé:
+y =0,009 =0,001(mol
xTy - )X (oD —x+0,5y =0,001 +0,5.0,008 =0, 005(mol)
104x +126.0,5y =0,608 |y =0,008(mol) :
- Theo bai ¢6 can B dugc 1,56 gam mudi khan (Ma(SO.)s)
lng, 0,005 1,56b
- Theo pthh (1) 1y o,y :T“ :T = My so,), :m =312b(g/ mol)
e 2M +96b =312b= 2M =216b= M =108b
* Bién luan: b 1 2 3
M 108 (Ag) Loai Loai
—M la Ag.
PTHH 2Ag  + 2H,SOiac —Y— AgSO, + S?z + H,0 (1)
0’0205' 0,005.2 0,005

= Khéi luong cia kim loai dem dung: m,, =0,01.108 =1,08(g)

Bai tdp 17. Hoa tan kim loai R trong 100ml dung dich H,SO, 1M thu dugc dung dich A. Dé trung hoa
axit du can 30ml dung dich NaOH 1M. Néu léy dung dich nhan dugc tac dung véi dd NH4OH duoc két
tia. Pua két tua sdy kho nung ngoai khong khi dén khdi lugng khong dbi thu duge 2,89g. Tim kim loai
R.

Huéng dan
- Goi ala hoa tri thép 6 thé ¢6 ctia kim loai R, b 13 héa tri cao ¢6 thé ¢6 cua kim loai R. (a <b €N¥*)
- Goi khdi lugng mol 14 R (g/mol).
Ny 0, =Cy-V =1.0,1 =0,1(mol) ; n,,, =C,,.V =1.0,03 =0,03(mol)

PTHH 2R + astO4 — t0—) Rz(SO4)a + aHz ()1
(0,1-0,015)
0,085mol

17
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H,SO, + 2NaOH e Na,SO, + H,O ()2
0,015 0,03 mol

mol

H,SO, + 2NHOH — — (NH)SO: +  2H,0

RSO, + 2aNHOH — — ZR((:H)*‘ +  a(NH),SO0, ()3
4R(OH)a + (b-2)0, _', 2R,0, +  2aH,0 ()4

- Theo pthh (1), (2), ta ¢é: Ny 50,;, =0,1- 0,015 =0,085(mol)
lnyso, 0,085
_ _ m

= Mg, s0,), = N N ol
- Theo pthh (3), ta ¢6: ny oy, =20y (50, = 2'0;085 017 (mol)
Theo bai: n, :&
2R +16b
- Theo pthh (4), ta c6: ny oy, =203 o = 22,8 _ 578 (mol)
: ** 2R +16b 2R +16b
o N SNpse,, © 5,78 :0’17(m01)=> R _5.78a- 2,72b
e 2l 2R +16b  a 0,34
* Bién luan: a 1 2 3 1 2
b 1 2 3 2 3

R | 9loai | 18(loai) | 27 (Al) | 1 loai 10 (loai

=> R la kim loai c6 1 hoa tri: Al

Bai tip 18. Hoa tan 4g hon hop X gébm A(II) va Fe trong dd HCI vira du thu duoc 2,241it H,. Mat khac
néu chi dung 2.4g kim loai A tac dung v6i dd HCI thi dung khong hét 500ml dd HCI 1M. Tim kim loai.

Huwéng din
- Goi X, y 1a mol cua A va Fe trong 4 gam X
2,24
22,4
- Theo pthh (1,2) = x+y =0,1 2) (0<x<0,1)

Ax+56y=4(1); Ny =0,1(mol)

— m, 4

My = =% 40(g/mol)= A <40 <56
n, 0,1
PTHH A + 2HCI — — ACL + H, ()1
f + 2HCI — — FeCl, + H, ()2

1 .
- Theo pthh (1) n, =§ n,, Theo bai: 2,4 gam A khong tac dung hét vaoi 0,5 mol HC1

e n, <025« 2’4<O,25: A> 2,4 = A>9,6
A 0,25

b

= 9,6 <A <40 =>A la Mg (24).
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* C6 thé sir dung diéu kién (0 < x < 0,1) dé tim ra khoang giéi han cua A.
-Tu (2) = y=0,1 —x, thay vao (1)
56x-1,6

X

=AX+56(0,1 -x)=4 = Ax+56-56x=4= A=

+Néux>0=A>0

. 56.0,1- 1,6
+Néux<0,1 = A<———=40 ; =0<A <40

1
- Theo pthh (1) n, 25 n,q, Theo bai: 2,4 gam A khong tac dung véi 0,5 mol HCI

2,4 2,4
<0252 A> ot e A>9.6 = 9,6 <A <40 =Ala Mg (24).

2

& ny <0,25 <

* Vi A c¢6 héa tri II, néu dé bai khong cho y sau 2,4 gam A thi A sé c6 2 két qua ding la
A =9 (Beri)
A =24 (Mg)

Bai tdp 19. Hon hop gém Fe va kim loai B (IT) c¢6 khdi lwong 1,5g. Cho hdn hop tac dung véi dd HCI du
thu dugc 0,672 lit khi hidro(dktc). Mat khac 0,95g B khir khong hét 2g CuO nhiét dJ cao. Tim kim loai
B.

Huéng din
- Goi x, y 1a mol cua B va Fe.
0,672
n, =
22,4

- Theo pthh (1,2) = x+y =0,03 (2) (0 <x<0,03)

Ax+56y=4(1); =0, 03(mol)

— Mx =—= =—— =50(g/mol) = B <50<56
n, 0,03
PTHH B + 2HCI - —> BCL + H, ()1
(2

+ 2HCI — — FeCl, + H,
B + CulO - — BO + Cu
2
nCuO =— =0,025(mol)
80
- Theo pthh (3) n; =n.,,, Theo bai: 0,95 gam B khong tac dung hét véi 0,025 mol CuO

0,95 S 0,955 o B>38

o n, <0,025 = —-><0,025=> B

5

= 38 <B <50 =>A la Ca (40).
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