BAI TOAN C, CO, H, KHU OXIDE KIM LOAI
(PP gidi danh cho hs 16p 8, 9)

A. PHUONG PHAP GIAI BAI TAP
1. Phwong trinh hoa hoc
- Chét khtr: C, H,, CO, Kim loai manh c6 thé khir kim loai trong oxide & nhiét d6 cao

M,O, +yCO — = xM + yCO,1

2M .0 +yC —'— 2xM + yCO, 1

M, O, + yH, —“—= xM + yH,01

* Chit y: Chat khir chi khir dugc oxide ctia kim loai dimg sau Al trong diy hoat dong hoa hoc ciia kim
loai.

2. Phwong phap giai

Necom, =Neo,n0 = Notong aside

- Theo phuong trinh héa hoc:
- Khéi lugng ciia O trong oxide bang khdi lwong cta chit ran giam.
- St dung dinh ludt bao toan khdi luong.

Mdde k1 ¥ Mepagirse = My * Meg, 1o

- Néu chét khir 1a CO, d& cho sau phan tmg c¢6 hdn hop khi thi hdn hop khi d6 chira CO du va CO, ta

, n = L+ N
o thanh — Béo toan nguyén t§ C; 2" o) * Neo,

Chii y: Dt chay Carbon (C) boi oxi: C6 2 truong hop
+) Néu thira oxi: C + O, — Hdn hop khi sau phan tmg gdm CO, va O, (du).
+) Néu thiéu oxi: C + O, — Hdn hop khi sau phan tmg gom CO, va CO du.
B. BAI TAP VAN DUNG
1. BAI TAP CO BAN

Bai 1: Cho ludng khi CO (du) di qua 4,8 gam hdn hop X gébm CuO va Fe,Os (ti 16 mol 1a 1:1) nung
néng dén khi phan Gmg hoan toan, thu dwgc m gam chat ran. Gia trj ciia m 1a
A. 3,52. B. 4,48. C. 2,40. D. 4,16.

Hwéng din
- Goi s6 mol ctia CuO va Fe,0; 1a x mol

80x + 160x =4,8— x =0,02(nol)

Ta co:
Phuong trinh hoa hoc:

CuO + CO —— Cu +CO2
002 — 002
Fe,0s +3CO — = 2Fe + 2CO,

0,02 — 0,04
— Mehitrin = Mcu + Mre = 0,02.64 + 0,04.56 = 3,52 gam

Bai 2: Khir hoan toan a gam oxide Fe;O, can dung 2,479 lit khi H, (dkc). Gia trj cia a 1a
A.5.8. B. 23,2. C.11,6. D. 17,4.

Huwéng din

2,479
n, =— =0,1mol
"2 24,79
Phuong trinh hoa hoc:



Fe,0, +4H, — “— 3Fe+4H.,0

Theo phuong trinh:
1
nFE;DL :EnHz =0,025 mol N a :mFEgDL =0,025.232 =5,8 g

Bai 3: Dé khir hoan toan 19,36 gam hdn hop CuO, FeO, Fe,0s, Fe;04 can dung 8,1807 lit khi CO (&
dkc). Khéi lugng chat rin sau phan tng la
A. 14,08 gam. B. 15,08 gam. C. 10,05 gam. D. 10,45 gam.

Huéng din

1807
N, :8’2&1 % =0,33 (mol)
* Cach 1:
- Phuong trinh hoéa hoc:

Cu0+CO - Cu+CO,
FeO+CO - Fe+CO,
Fe,0, +3C0 - 2Fe+3CO,
Fe,0,+4C0 — " 3Fe+4CO,

n.. =n.. =033(nol)
- Theo phuong trinh héa hoc: == ¢
- Bao toan khdi lugng:

Mecs i * Mo =Meg e ¥ Mg, = My e =19,36+0,33.28- 0,33.44 =14, 08(gam)

* Cach 2:

.. N n
-Taco: "'© trong oxide phan tmg — co phan img = 0:33 mOI

— Khdi lugng chat ran sau phan tng la:
m .= m alLLL S =19,36- 16.0,33 =14,08(gam)

Chaé e Ho#é hop

Bai 4: Cho V lit khi CO (¢ dkc) phan tmg v6i mot lugng du hdn hop chét rin gdm CuO va Fe;0, nung
néng. Sau khi phan Gng hoan toan, khéi lwong hdn hop chat rin giam 0,32 gam. Gia tri ctia V 1a
A. 0,12395 B. 0,2479 C. 0.4958 D. 0,62

Hwéng din
- Sau phan tmg khdi lwong chit ran giam 1a khdi lugng ctia O trong oxide tham gia phéan tng.

Ny = DlZ;Z =0,02(mol )

CO+Cu0 - "= Cu+CO,
4CO+Fe,0, — *— 3Fe +4CO,

Moy =Ny =0,02(mol) — V_ =0,02.24,79 =0,4958(1t)

- Theo phuong trinh hoa hoc:

Bai 5: Cho ludng khi CO (du) di qua 9,1 gam hdn hop gom CuO va Al,O; nung néng dén khi phan
g hoan toan, thu duoc 8,3 gam chét rin. Khéi lugng CuO c6 trong hdn hop ban dau 1a
A. 4,0 gam B. 8,3 gam C. 2,0 gam D. 0,8 gam

Huéng din
- Sau phan g khdi lugng chét ran giam 1a khoi luong ciia O trong oxide tham gia phéan {mg.




—~ m, =9,1- 83=0,8gam) — n, :% =0,05(mol )

CO+ Cu0 - " Cu+CO,

n_.=n. .. .=n__=005mol)— =0,05.80 = m
- Theo phuong trinh héa hoc: ¢ ©leddel - TuO 0Xmol) ~ m, Hgam)

Bai 6: Cho khi CO qua éng chira 15,2 gam hdn hop gébm CuO va FeO nung néng. Sau mot thoi gian
thu duoc hdn hop khi B va 13,6 gam chit rin C. Cho B tac dung véi dung dich Ca(OH), du thu dugc m
gam két tia. Gia tri cia m 13

A. 15 B. 10 C. 20 D. 25
Hwéng din
- Sau phan umng khdi lwong chit ran giam 1a khdi lugng ctia O trong oxide tham gia phan tng.
6
— m, =152- 13,6 =1 6(gam)— n, :% =01(mol)
- Phuong trinh hoa hoc:
Cu0 + CO - Cu+CO, (1)
FeO+CO — "= Fe+CO, (2)
CO, +CalOH), — — CaCO, +H.O (3)

n_., =n_,=n, .
- Theo phuong trinh hoéa hoc (1,2): =72 =@ Dl
caco, =Meo, =0Umol) = n_, =0,1100 =10(gam)

=0,X{rmol)

n
- Theo phuong trinh hoéa hoc (3):

Bai 7: Dan ludng khi CO du di qua 2,4 gam hén hop CuO va Fe,O; nung noéng dén phan tmg xay ra
hoan toan, thu dugc 1,76 gam chét ran. Phan traim khdi luong CuO c6 trong hdn hop ban dau la

A. 47,06% B. 26,67% C. 66,67% D. 33.33%
Huwéng din
- Phuong trinh héa hoc:
CuO+CO-"“— Cu+CO, (1)

Fe,0,+3C0-"-2Fe+3CO, (2)
- Goi x, y 1a mol ciia CuO va Fe203 phan tng. Theo bai va phuong trinh hoéa hoc ta cé:
'80x+160y =2,4  [x=0,01mol)—» m_, =0,01.80 =0,8(gam)
64x+56.2y =176 |y =0,01mol)

oamy . = 08100%

Bai 8: Cho V lit (dkc) khi H, di qua bot CuO dun néng, thu duoc 38,4 gam Cu. Néu cho V lit khi
H, di qua bot Fe,05 dun ndng thi lwong Fe thu duoc 13. Biét hiéu suat phan tmg dat 100%.
A. 25,2 gam B. 26,4 gam C.22.4 gam D. 33,6 gam

Huwéng din
384

y = =0,6(mol)
- Theo bai: - 64




H,+CuD— "= Cu+H,0 (1)
3H,+Fe0, -~ 2Fe+3H,0  (2)
n, =n., =0,6(mol)
- Theo phuong trinh hoa hoc (1) (TN 1): ™ !
2

n., ==n, =0,4mol)— m._ =0,4.56 =22, 4(gam)
- Theo phuong trinh hoa hoc (2) (TN 2): 3"

Bai 9: Cho 4,958 lit khi CO (dkc) phan tng véi 8 gam mot oxide kim loai, sau khi phan tmg hoan toan,
thu dugc m gam kim loai va hon hop khi c6 ti khdi so voi Ha 1a 20. Gia tri ciia m 1a
A.72 B. 3,2 C.6,4 D. 5.6

Huéng din
* Cach 1:
- Sau phan Ung hoan toan thu duogc hon hop khi va kim loai nén oxide kim loai phan ing hét, khi
CO con du.
- Goi cong thirc hoa hoc cua oxide kim loai 1a M,O.
n = 4,958
0 22,4

=0,2(mol);

yCO+M O, —“— xM +yCO,
d,. =20 _
—» Hn hop khi sau phan @mg gdm CO va CO,. Co " — M =220=40g/mol)
N, _44-40_1
N, 40-28 3

— Ap dung so @b dudng chéo ta co
—@Goi x 1a mol cia CO thi 3x 1a mol ctia CO,,
- Bio toan nguyén t6 C ta co:

Neoyas, =0,05(rrol)

— 02=x+3x— x=0,05mol)—
o X+ X 3 } nmzzﬂ,lirml}:n

Neo(wy = Neoies + Neo,
COIpa)

- Bao toan khéi lugng Meoips) * Maiee =M * Meo, = My =0.15.28+8- 0,15.44 =5,6(cam)
* Cach 2:

- Sau phan tng hoan toan thu dugc hon hop khi nén CO con du.

N, =0.2(mal);

- Goi x, y la mol cia CO du va CO..
- Bao toan nguyén t6 C ta co:
Neo(en) =Meora * Nep, < 02=x+Yy (1)
dm =20
- Theo baitacé: ™ _, M =2.20=40(g/ mol)

_, My =0,2.40 =8(gam) < 28x + 4dy =8 (2)

'x =0,05(rrol)
STe()va() Y =001Xmol)
Meoipe) + Mage =My + Mg = My, =0,15.28+ 8- 0,15.44 =5,6(gam)

- Bao toan khéi luong




Bai 10: Khtr 16 gam Fe,O; bang CO du, san pham khi cho vao binh dung dung dich Ca(OH), du thu
dugc a gam két tua. Biét cac phan tmg xay ra hoan toan. Gia tri ctia a la
A. 30. B. 20. C. 10. D. 40.

Huéng din

Nee o, _ 16 =0,1{rmol)
- Theo bai: 16‘3
- Phuong trinh héa hoc:

Fe,0,+3CO0-"=2Fe+3C0, ()
CO, + Ca(OH), — — CaCO, L +H,0 ()
=3n,_, =0,3(mol)

Ny, =3, o,

=n,. =0,3(mol) -~ m_, =0,3.100 =30(gam)

- Theo phuong trinh hoa hoc (1) ta co:

- Theo phuong trinh hoéa hoc (2) ta co: Meaco,

Bai 11: Trong binh kin c6 chira 0,5 mol CO va m gam Fe;O4. Pun néng binh cho t&i khi phan tng xay
ra hoan toan, thu dugc hon hop khi c6 ti khéi so véi khi oxygen la 1,275. Gia tri cia m 1a
A. 16,8. B.21,5. C.22.8. D. 23.2.

Huéng din
* Cach 1:
- Sau phan tng hoan toan thu duoc hdn hgp khi nén CO con du.
N, =0,5(mol);
4C0O +Fe 0O, - Y 3Fe+ 4C0,
dyw =L275
— Hdn hop khi sau phan tng gdm CO va CO,. C6 > _, M =321275=40,8g/ mol)

N _44-408_1
n, 408-28 4

— Ap dung so dd dudng chéo ta co
—Goi x 1a mol cia CO thi 4x 1a mol cua CO,,
- Bo toan nguyén t6 C ta co:

Negy =N o, = 0,5=x+4x— x=0,1mol) - Neotss =01l
cot) =Moo * Neo, =0.4(mol) =ny
N o :lnm =0,1{rol) - m__, =0,1.232 =23 2(gam)
- Theo phuong trinh héa hoe: =~ 4 o
* Cach 2:
- Sau phan tng hoan toan thu duoc hon hop khi nén CO con du.
_n., =0,3(mol);

- Goi x, y la mol cia CO du va CO..
- Bao toan nguyén t6 C ta co:
Mooy =Neoia * Neo, < 02 =x+Yy (1)

dmm‘ =127
- Theo bai ta cé6: _, M =32.1275=40,8(g/ mol)

_, M, . =05.40,8=20,4(gam) — 28x + 44y =20,4 (2)

Col b
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= 'x =0,1{mol)

STe()va() Y=04mol)

Nee o, :lnco =0,1rol) —= m,_ , =0,1232 =23,2(gam)
- Theo phuong trinh héa hoc:  ~ ° 4 % 0.

Bai 12: Bé khtr hoan toan 19,6 gam hdn hop X gém Fe, FeO, Fe,O; can dung vira da 2,479 lit
H, (dkc). Khéi luong Fe thu duoc 1a

A. 15 gam B. 16 gam C. 17 gam D. 18 gam
Huwéng din
n,, =0.1(mol)
- Phuong trinh hoa hoc
H2+Fe0—‘; Fe+H,O (1
2H,+Fe,0, - 2Fe+3H,0  (2)
(m, =0,2(gam)
n, , =N, =01{rrol) — i
2 2 | mHZD =18 gam)

- Theo phuong trinh hoa hoc:
m, +m, =m_+m, ,— m_=0,2+19,6- 18=18(gam)

- Bao toan khéi lugng:

Bai 13: Cho m gam hdn hop X gom CuO, Fe,0s, FeO tac dung vira du v6i 100 mL dung dich chira H
,SO4 1M va HCI 1M. Pé khir hoan toan m gam hdn hop X (nung néng) can téi thiéu V lit khi CO (dke).
Giatriciaa Vla

A. 4,958 B. 7,437 C.3,7185 D. 1,2395

Huwéng din
- Bé bai toan tré nén don gian hon ta s& dit cong thire hoa hoc chung cua cac oxide 1a M, Oy,

) My so, =Mhe =0,1(mol)

- Phuong trinh hoa hoc
M.O, + yH,50, — — M,(SO,), +yH,0
M.O, + 2yHCl — — 2MCI_+yH,0
nHED = nHzE'D; * % nHE| :U’1+ UJ'DS :Urlim}
Natorige; = Myo = G13(mol
- Theo phuong trinh hoa hoc: == H:0 0.13mol)

* Khir X bang CO
yCO+M,0, —“— 2M +yCO,
=n =0,15(mol) — V_, =0,15.24,79 =3,7185 (L)

-Ta co: nED T Oloside)

(Néu gidi theo cich thwong viét hét cic phwong trinh héa hoc thi ta vin phdi tinh sé6 mol ciia O
theo sé mol ciia H. 20)

Bai 14: Khtr 16 gam hon hop céac oxide kim loai: FeO, Fe,0s, Fe;04, CuO, PbO béng khi CO & nhiét
d6 cao, khdi luong chét ran thu dugc 1a 11,2 gam. Tinh thé tich khi CO da tham gia phan tng (dkc)

Huwéng din
- Bé bai toan tré nén don gian hon ta s& dit cong thire hoa hoc chung cua cac oxide 1a M, Oy,

6




n =n,, =0,1(mol)

_ 50,
* Khir oxide bang CO

yCO+M,0, - 2M +yCO,
- Ta nhan thay: Sau phan ung khdi lwong chat ran giam 1a do O trong oxide tham gia phan tng.

4.8

- m, =16- 11.2=4,8gam) — n, =—==03(mol)

Tach: Mco = Motaise = 0.3Mol) =V, =0,3.24,79=7,437 (L)

Bai 15: Dan mot ludng khi CO du qua dng sir dung Fe;04 va CuO nung néng dén khi phan tmg hoan
toan thu duoc 2,32 gam hon hop kim loai. Khi thoat ra khéi binh duoc dan qua dung dich nude voi
trong du thu duoc 5 gam két tua. Tinh tong khdi luong 2 oxide trong hdn hop dau.

Hwéng din
- Phuong trinh héa hoc:

Cu0 +CO - " Cu+CO, ol
Fe,0,+4C0 —“— 3Fe+4C0O,  (2)
CO, + CalOH), — — CaCO0, +H,0 (3)

n.,. =n =—— =0,05mol)
- Theo phuong trinh héa hoc (3): TS 100

n . =N —
- Theo phuong trinh hoa hoc (1,2): D axide) co,

- Bao toan khdi lugng:

Meo + Mye =Myimies + Moo, = My =2,32+44.0,05- 0,05.28 =3,12(gam)

* Hogc: (mm =m, +m, =2,32+16.0,05 :3__]_2{gam})

Bai 16: Cho V lit hdn hop khi (¢ dkc) gom CO va H, phan tng véi mot lugng du hdn hop ran gom
CuO va Fe;0, nung néng.. Sau khi cac phan tmg xay ra hoan toan, khdi luong hdn hop ran giam 0,48
gam. Gia tri cua V la

A. 0,448. B. 0,7437 C. 0,2479. D. 0,61975.

Huwéng din
- Phuong trinh hoéa hoc
CO+Cu0— "= Cu+CO,
3CO+Fe,O, - 2. 2Fe+ 3CO,
H, +CuO —“= Cu+H,0
3H, +Fe,0, - “— 2Fe+3H,0
- Ta c6: Khdi lwong hdn hop rin giam 0,48 gam 13 khéi lugng ctia O tham gia phan tng.

. _048
RRST

= Mg +N, =Ny =0,03(mol) - V =0,03.24,79 =0,7437(L)

=0,03(mal )

Bai 17: Cho ludng khi CO (du) di qua 56 gam hdn hop X gdm CuO va MgO nung nong dén khi phan
{rmg hoan toan, thu duoc 49,6 gam chat ran. Khdi lugng CuO c6 trong hon hop X 1a




A. 48 gam. B. 40 gam. C. 16 gam D. 32 gam.

Huéng din
- Phuong trinh hoa hoc
CO+Cu0 - “— Cu+CO,
- Ta thy sau phan tmg khdi luong hdn hop rén giam 1a khdi lugng ctia O tham gia phéan tng.
6,4

16 Amel)

— m, =36- 49,6 =6,4(gam) — n, =

= . = ﬂ, | — - D: 4' &] :'32
- Theo phuong trinh héa hoc: Moo = Nogice) Arrol) = My, (gam)

Bai 18: Khir hoan toan mot Iron oxide X ¢ nhiét d6 cao can vira du V lit khi CO (& dkc), sau phan timg
thu duoc 33,6 gam Fe va 19,832 lit khi CO, (dkc). Cong thirc ctia X va gia tri V 1an luot 1a

A. Fe;04 va 19,832. B. Fe;04 va 9,916.

C.FeOva9,91e. D. Fe,O; va 19,832.

Huéng din

- Goi cong thirc cua Iron oxide 1a Fe,Oy

- Phuong trinh hoéa hoc
yCO+Fe,0O, —— xFe+yCO,
19,832

=0,8mol)

n.,. =
- Theo bai: w2479
- Theo phuong trinh hoéa hoc ta co:

(m, =0,8.16=12,8/gam)

n
|V, =0,8.24,79 =19,832 (lit)

cops) =N, =Mo =0,8(nol) —

— % :—33’6—3 Ezi—a FEBO.i
ley 128 vy 4

Bai 19: Dan tir tir V lit khi CO (& dke) di qua mot ng st dung lugng du hdn hop rin gdm CuO, Fe
,O5 (& nhiét d6 cao). Sau khi cac phan ng xay ra hoan toan, thu dugc khi X. Dan toan bd khi X & trén
vao lugng du dung dich Ca(OH), thi tao thanh 19 gam két tha. Gia tri caa V 1a:

A.12,768 B. 2,128 C.4,7101 D. 8,512

Huéng din

- Phuong trinh hoa hoc:
CuO +CO - " Cu+CO, D
Fe,0,+3C0-"— 2Fe+3CO, (2)
CO, + CalOH), — — CaCO, +H,0 (3)

n
- Theo phuong trinh hoéa hoc (3):

o, —

Neoger =Neo, =019mol)— V¢, =0,19.24,79 =4,7101 (L
- Theo phuong trinh hoa hoc (1,2): =7 =% Amol)— Ve, (L)

Bai 20: Dé khtr hoan toan 47,2 gam hdn hop CuO, Fe,0s, Fe;0, can dung V lit khi H, (¢ dkc) sau phan
ung thu dugc m gam kim loai va 14,4 gam nudc.

a. Viét cac phuong trinh phan tng xay ra ?

b. Tinh gia tri cla m va V?




Huéng din

14,4
o = = 0,8 (mol)
- Cac PTHH: CuO + H, —» Cu + H,O
F€203 + 3H2 — 2Fe + 3H20
Fe3C)4+'4}{2—9 3Fe-+-4}{ﬂ3
n, =n,.=08\nol) — =082 =16
- Theo PTHH suy ra: ' H0 (o) M, . (g)

m =472 + 16 - 14,4 = 344 (qg)

- Bao toan khéi luong ta co:
(HOGC: M0 wrong oxide = M0 wongmose = 0,8.16 = 12,8 (g) — m = 47,2 -12,8 = 34,4)
-V, = 082479 =19,832 (Iit)

2. BAI TAP TRONG PE THI (NANG CAO)

Bai 21: Cho 21,6 gam hdn hop gom kim loai M va M,O; duoc nung ¢ nhiét d6 cao rdi dan ludng khi
CO du di qua dé phan tmg hoan toan thu dwoc m gam kim loai va 7,437 lit khi CO, (& dkc).

a. Xac dinh kim loai M, oxide M,O; va goi tén. (Biét ti 18 s6 mol ciia M va M,O; bang 1:1).

b. Tim m?

Huwéng din

n = 7437
Ta co: e 24,79
- PTHH: M203 +3CO —-2M + 3C02

1
N0, =3Nco, =0.1mol)~ 0, =01(mol)

= 0,3(mol)

M0q

- Theo PTHH
N 0,IM + 01(2M + 48) =21,6— M =56(g/mol)— M lage

= =0,3mal) — =0,316=4,
b. Ta co6: Mo =Meo, Amol) = m, 8(gam)

- m, =m_ . -m =216- 4,8=168gam)

Bai22. Nguoi ta dung 4,958 lit khi H, (dkc) dé khir 17,4 gam Fe;O,. Sau khi phan tmg x4y ra hoan toan
thu dwgc m gam chat rin A.

a. Viét phuong trinh phan tmg hoa hoc xay ra va tinh m.

b. Dé hoa tan toan bo lwong chit rdn A & trén can dung vira du V mL dung dich HC1 1M. Tinh khéi
lwong mubi thu duge sau phan tng va tinh V.

Huéng din

a.
n, :;fi = 02ml n,_, =22=0075md
- Phuong trinh hoa hoc ’
4H, +Fe:0s —— 3Fe +4H:0 (1)

-Taco: 4 1 Fe,0, du.
— Theo phuong trinh héa hoc:




1

Nee o, 1p) :E n,

3
n :E nH? =0,15mol)

Fe

~=0,05(mol)— n =0,075- 0,05 =0,025mol)

Fe,0,(dd)

— m= 0,15.56 + 0,025.232 = 14,2 gam

b. Cho chét rdn A tac dung véi dung dich HCI:
Fe + 2HCl —> FeCl, + H, (2)
Fe;04 + 8HCI = FeCl, +2 FeCl; +4H,O 3)

Theo (2) va (3) ta co: Moy, =Mee ¥ N, =0,15+ 0,025 =0,175(rmol)

n =2n =0, 05 mol
Theo (3) FeCl, FeyOy

N =2n;, +8n._, =0,5(mol
Theo (2) vi 3) e~ 2% "o, 0T

0,5
=v= 1 =0,51it=500mL

Bai 23. Cho 6,75 gam mdt kim loai M chua biét hoa tri tac dung vira du v6i dung dich chira m gam
HCI thu dugc 33,375 gam mubi MCl, va V lit khi H, & dke. Tinh m, V va xéc dinh tén, ki hiéu héa hoc
cua M

Huéng din
- Goi M 1a khéi lugng mol cua kim loai M
- Phuong trinh hoa hoc
2M + 2XHCl — — 2MCl_ + xH,
Goi a 12 s6 mol H, thu dugc => s6 mol HCI 1a 2x
Theo dinh luat bao toan khéi luong ta ¢o :
m, + m,, =m,., + m,— 675+ 36352a = 33,375 + 2a— a=0,373mol)

~V, =0,375.24,79 = 9,29 it
—~ m,, = 20,375.36,5 = 27,375 (gam)

- Xac dinh Kim loai M
2 075 _m,, _6,?5.x _
n=2n, = =2 (mol)—= My =—7= = 9
ttaco: | X n, 075

* Bién luin:
-Voix=1— My =9 (loai)
-Voix =2 — My = 18 (loai)
- Véix =3— My =27 (Chon)
Vay M la Aluminium ki hiéu la (Al)

Bai 24: Cho 46,4 gam mdt oxide kim loai tac dung vura du voi 19,832 lit khi hydrogen (dkc). Cho toan
bo luong kim loai thu dugc tac dung hét vai 43,8 gam HCI. Xac dinh cong thirc hoa hoc cua oxide.

Huéng din
- Goi CTHH cua oxit 1a MOy, a 1a héa tri cia M. Khoi lugng mol ciia M 1a M (g/mol)
PTHH MO, + yH, %, M+ yH,O (D)
2M + 2aHCl - — 2MCl, + aH, 2)
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19,832

n,,, =——=0,8{mol)
: 24,79
l.n
N, o, =— —Ef_mul}
Theo phuong trinh héa hoc y Y
r Y T My
= M, =22?Y _sgyes Mx+16y =58y = M ==Y =212
o 0,8 X X
Bién luan 2y/x 1 2 3 8/3
M 21 (loai) 42(loai) 63(loai) 56
2y _8_ [x=3
vei * 3 Y=%— CTHH ciia oxit Ia Fe;0,

Bai 25: Dung 4,958 lit khi hydrogen (& dkc) dé khr hoan toan m (g) mot hop chat X gém 2 nguyén t6
1a Fe va O. Sau phan tmg thu dugc 1,2044.10% phan tir nudc va hon hop Y gdm 2 chit rin ning 14,2
(8)-

a. Tim m?

b. Tim c6ng thirc phan tir ctia hop chit X, biét trong Y chira 59,155% khdi luong Fe don chit

c. Chat nao con du sau phan tng, khéi lugng du bang bao nhiéu?

d. Trong tu nhién X duogc tao ra do hién tuong nao? Viét phuong trinh phan tng (néu c6). Bé
han ché hién tuong d6 chiing ta phai 1am nhu thé nao?

Huéng din

- Theo bai ta co:
4,958 1,2044.10°
n, =— =02{mol);n, = *"——
H: 24,79 (mol) "0 6,022.107

- Goi CTHH cua hop chit 1a: Fe,Oy (x,y nguyén duong)

= 0,2 (rol)

- Phuong trinh héa hoc
FeO + yH,-“—Fe + yH0 (D
- Theo bai sau phan tng thu dugc hdn hop Y gdm 2 chit rin — Fe,O, du.
Nyo =Ny, =Ny =0,2(mol) = m, =0,2.16 =3 2(gam)

- Theo phuong trinh hoa hoc ta c6: 27

| m=m, +m =142 + 1602=174 (g)

14,2.59,155

2. Khéi luong Fe trong Y hay khdi lwong cua Fe sinh ra ¢ (1) 1a: a 100
- Tu CTHH cua X: Fe,O, ta co6:

=84 (g)

m m

e .70 :
x:y= S0 16 50 160 =015:02=3:4

Vay: x =3,y =4. CTHH cua X: Fe;0,

* Hoac sur dung cong thirc

56 m, . 56x _8,4_i

i

X
6y m, 16y 32 vy
— CTHH cua X: Fe;04
3. Theo phan trén Fe,O, du sau phan tmg ( Fe;O, du sau phan tng)

. =142 - 84 =58(g)

_3
4

Fe, O = mFEzDL
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4. Trong tu nhién Fe;O4 dugc tao ra do Fe bi oxi trong khong khi oxi hoa

3Fe + 20, — — Fe,O,
- PBé han ché hién tuong trén can su dung mot s6 bién phap sau dé bao vé Fe noi riéng va kim loai n6i
chung:
+ Ngin khong cho Fe tiép xtic v6i moi trudng bang cach (son, ma, bdi ddu md, dé do vat sach s&, noi
kho, thoang...
+ Ché tao hop kim it bi &n mon.

Bai 26. Hoa tan oxide M,O, bang dung dich H,SO4 24,5% thu duoc dung dich mudi c¢6 nong do
32,2%. Hay tim cong thirc phan tir oxide.

Huéng din
- Gia sir ¢6 1 mol M,O, hoa tan, can y mol H,SO,.

100.98y
Mg dih 1,50, :T,S =400y (gam)
2M,0, + 2yH,50, - — xM,(S0,), +2yH,0
2
My is0,. :g{ZM + 95,_5‘r]| =(Mx + 96y) (gam)
- Theo phuong trinh hoa hoc: " X
xM +90y

' iy
x100% =32,20%  pf =56 %2 =28 w2
400y +xM +1oy - -

- Theo d4u bai ta co : — X X
- Bién luan
2
=L 1 2 3
X
M 28 56 (Fe) 64
2y
—=2—= x=y=I
-Voi X — Cong thure phan tr cua oxide 1a FeO.

Bai 27: Khir mot luong Iron oxide bang H, nong, du. San pham hoi tao ra hap thu bang 100 gam acid
H,SO04 98% thi ndng d6 acid giam di 3,405%. Chét ran thu dugc sau phan tng khtr duoc hoa tan bang
acid H,SO4 loang thoat ra 3,7185 lit hydrogen (¢ dkc). Tim cong thirc cua Iron oxide ndi trén.

Hwéng din
- Goi cong thtrc cua Iron oxide 1a Fe, Oy
Fe O, + yH,—"—xFe + yH,0 @
Fe + H,50, - — FeSO, +H, (2)
- San pham hoi 1a nuée.
m _100.98
“Taco: ¢ 100
- Nong d6 phan tram ctia H,SO, sau khi hap thu nudc

o ~m, ., 100%
UHZSDL[SEI.I:I - 1m+ m
H.0

=98(gam)

- Theo bai ta c6: Nong d6 phéan tram cia acid giam 3,405%
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m, ., .100% 93.100

— 08%- — 2% 3 A05%«> 98- ——— =3 405— = m
°" 7100+ m o ’ 100+ m, , 3 M0 =308(cam)
n,, = 02mol
n =n = 0,2 mol
- Theo pthh (1); “'F=%! HO
H _37185 _ 115 (mol)
Theo bai: ° 24,79
N, =n, = 0,15nol
- Theo pthh (2): :
LM 0153
n 02

o — Cong thure hoa hoc cua Iron oxide 1a Fe;O4

Bai 28. Khur hoan toan 2,552 gam mdt oxide kim loai cin 1091 mL H, (dke), léy toan bd luong kim
loai thoat ra cho vao dung dich HCl du thu dugc 818,07 mL H, (dkc). Xéc dinh cong thire cua
oxide kim loai da dung?

Huéng din
* Cach 1: ’
- Goi cong thirc cua oxide la MxOy. a la hoéa tri cua kim loai M. Khoi lugng mol cua M 1a M
(g/mol)

PTHH MO, + vyH, _, M+ yH,O (1)
2M  + 2aHCl - — 2MCla + aH, (2)
_I.nH: 201044

n

Mo = (mol)

M =0,094 le}, Theo phuong trinh hoa hoc y y
¥ pRY s Far
oM, =2522Y _sgy e Mx +16y =58y = M ==Y =212
St 0,044 X X
Bién lugn 2% 1 2 3 8/3
M 21 (loai) | 42(loai) | 63(loai) | 56
2y 8 _ [x=3
vei X 3 Y=% CTHH cia oxit 1a Fe:O,

* Cach 2: Tim kim loai M
- Goi cong thirc cta oxide 1a M,O,, a 14 héa tri ctia kim loai M
_0,81807

n, ., =0, 044(mol) _ My 2 2479 =0,033mol)
PTHH MO, + yH, -5 xM + yHO (1)
2M  + 2aHCl - — 2MCla + aH, (2)

Ny =0,044, theo phddng trinh hoa hoic (1)
Ny o =Ny, =0,044 (mol)

H, O
- Bao toam kho&l66ihg
my, o +M, =m, +m, ,= m, =2,552+0,044.2- 18.0,044 =1,848(g)

20,033 M _Ll848a _

Theo PTHH (2):n, = 0,066

28a
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Bién luan a 1 2
M 28 (loai) 56(Fe)

- Theo phwong trinh héa hoc (1)
1 0,044 _ 2,552y
nFE_LD-‘. __nH3 - = M Fe,l, — A A
y y 0,044
X 3
56x =4 — =—
=5 2y = v 2

Va§ coag thoa cua oxide ladr e 0,

:58'5-’1:::- %}(-}-16}‘ :58._'3’

Bai 29: Khir hoan toan 24 gam mot hdn hop c6 CuO va Fe,O, bang khi H,, thu dugc 17,6 gam hai
kim loai. Cho toan b0 hai kim loai trén vao dung dich HCI du, thu duoc 4,958 lit H, (dkc).

a. Xac dinh cong thuc cua Fe,O,.

b. Tinh thanh phan % theo khdi luong ciia cac chat trong hdn hop ban dau?

Huwéng din

a.
- C4c PTHH: CuO + H, - Ccu + WO ()
Fe.O, + yi, —— xFe + yHL,O (2)
Fe  +2HCI —— FeCh+ Hs 3)
N, _4958 _ (o (o)
-Tacd: 24,79

n., =n, = 02nol
- Theo PTHH (3): :

m, =0,2x 56 =11,2(g)

— Khéi lugng Fe la: =

6,4
, m_ =176 - 112 = 64 N, =—- = 01(mol)
— Khoi lugng Cu tao thanh la: ™ L 6 (g)_> “ ™
- Theo PTHH (1) : Mco = ey = 01 mol
1 02
nFE o, :_rIFE = {ﬂ"Dl}
- Theo PTHH(2): " X X
01x80 +22( 56x + 16y) = 24 — X=2
X y 3

Theo bai ra ta co:
Vix, y 1a s nguyén dwong va tdi gian nhat nén chon x =2 va y =3 —CTHH la : Fe,0;
b. Thanh phan % khéi lugng cac chat trong hdn hop ban dau la:

_8.100%

Cud

%% m

= 33,33%; % M. .. =100%- 33,33% = 66,67%

Bai 30. Khir hoan toan 19,6 gam hdn hop Fe,O, va CuO can dung vira du 7,437 lit khi H, ¢ diéu kién
chuan. Cho toan bo kim loai thu dugc sau phan tmg tac dung véi dung dich HCI du thay thoét ra
3,7185 lit khi H, & diéu ki¢n chuan.

a. Xac dinh cong thirc oxit st.

b. Tinh % vé khdi lugng mdi oxit c6 trong hdn hop ban dau.

Huéng din
- Goi a, b 1a mol cua FexOy va CuO = (56x + 16y).a + 80.b =19,6 (I)
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7,437

n, =———=0,3(mol)
2479
PTHH Fe,O, + yH, -, xFe + yH,O (1)
a mol ay mol ax mol
CuO + Hz — tD—) Cu + HzO (2)
b mol b mol
Fe + 2HC1 —_ FCC12 + Hz (3)
ax
ax mol
mol
5 5
n, =n, :?:?i =0,15(mol) =ax = a _o15
- Theo pthh (3): ©247 X thay vao (I) ta co
5 2 r ¥ r
Gox + 16y). 21 & 80b =196 = 84 + 2 450b=19,6= 2* +30b =11,
= X X X (*)
54
- 0,15y +b=03
- Theo pthh (1,2): ay + b= 0,3 (II) X (**)
y_4
= 1x 3
- Tu (%) va (**) b =0,1 = Cong thuc cua Fe, Oy 1a Fe;04

b. Phin trim khoi lwong mdi oxit trong hdn hgp ban dau

8
Y%em,,, =—— x100% =40,8%
b=0lmol=m_, =018 =8 (g)= 19,0
.y %m, . =100%- 40,8% =59,2%
o: . 0,

Bai 31. Dién phan hoan toan 9 gam nudc thu duoc khi A va khi B. Cho toan bg khi A di qua 38,4 gam
bdt Cu nung nong thu dugc chit rin D. Cho toan bo khi B di qua 16 gam Fe,O; nung néng thu duoc
chét rin E va chat long F. Cho tét ca chit ran D, E vao 500 gam dung dich HC1 14,6%. Thu duoc chat
ran khong tan G, dung dich H, khi L. Biét cc phan tn xay ra hoan toan.

a. Xacdinh A,B,D, E, F, G, L.

b. Tinh khéi luong mdi chét trong D, E, F, G.

c. Tinh thé tich (dkc) mdi khi c6 trong A, B, L.

d. Tinh néng do % cua chét tan co trong dung dich H.

Huwéng din

9 38,4

n, , =— =0,5(mol) n_, === =0,6(rmol)
Theobditaco: = 18 : 64 :
16

Nee o, :ﬁ :Url(mjl); Ny

a.

b

500.14,6

“100365 2

- Phuong trinh dién phan
2H.0 - leapd 2H, + 02(1)
1

Ny, ZEHH,D :[},ZS(WDl)_ Ny, =Myo =0,5(mol)

- Theo phuong trinh (1): : ;
- Vi A tac dung dugc véi Cu nung nong — A: O, — B: H,
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- Vi D tac dung véi acid — Ran G — D 1a CuO va Cu du (G).

- Phuong trinh phan tng:
2Cu+0, - 2Cu0 (2)
Fe,0, + 3H, — = 2Fe+3H,0(3)
n n
Fels o Hi H,

- Theo pthh (3) tacd: 1 3 du — E 1a Fe, F 1 nuéc.

CuO +2HCI — CuCl, + H,0 (4)

Fe+2HCI— FeCl, +H, (5)
- L 12 khi hydrogen.
= (A): O,; (B): Hy: (E): Fe; (F): H,O; (G): Cu du; (L): Ha.
b.

n.,.. =n._.=2n, =0,5 mol n_, .=0,6-05=01nol

- Theo phuong trinh (2): Culeo) cue 02 5( )—> Culda) ( )

~m,=m+m, =0580+0164=464(g)

n
=

=2n_,, =0,2(mol)—~ m, =m_ =0,256=112 (g)

Fe

Mo =3, =0.3(mol) = m, =m, , =0,3.18=5,4(gam)

- Theo phuong trinh (3):
om, =m_  =0164=64(g)

c. Thé tich (dkc) mdi khi c¢6 trong A, B, L.
V, ZVDE =0,25.24,79 =6,1975(liY)

Vy =V, =0,5.24,79=12,395 (l it)

- Theo phuong trinh (5):
Ny 5 =N =0,2(mol)— Vv, =0,2.24,79=4,958(it)
— z z
d. Theo phuong trinh hoa hoc (4, 5) ta cé:
Ny =20, +2n,, =2.0,5+ 20,2 =L 4rmol) = n, ., =2- L4 =08 (mol)
= N e =0.8.36,5=29,2(gam)
— (H): CuCl,, FeCl,, HCI du.
Neyer, =Ngyp =0,3mol) = m., =0,5.135=67,5(gam)
MNeery, =N, =0,2(nmol) — Meeqr, =25,4{gam)
- Bao toan khoi lugng:
m,,, =0,5.80+112+500- 0,2.2=550,8(g)
- Nong d6 phan traim mdi chat trong H:
67,5.100% 25,4.100%
C%mz :TJB :12,25%; C%Femz :T,B =4,61%
29,2.100%
e 5508 2

Bai 32: C6 hon hop gdm Fe va Fe,0s. Chia hdn hop thanh 2 phan bang nhau:
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- Phan 1 ngam trong dung dich HCI du, phan mg xong thu duoc 4,958 lit khi H, (dkc).
- Phan 2 nung néng va cho dong khi H, du di qua thi thu duoc 33,6 gam Fe.
Tinh thanh phan phan trim theo khéi lwong ctia mdi chat trong hdn hop ban dau.

Huéng din
4,958

- Theo bai: ny2= 24,79
- Phin 1: tic dung véi dd HCI du chi ¢6 Fe giai phong khi H,

———

PTHH: Fe + 2HCI FeCl, + H, (1)
0,2 mol 0,2 mol
Vay khdi luong Fe trong mdi phan 13 : mg. = 0,2.56 = 11,2 gam
- Phén 2: tac dung voi H, du chi ¢6 Fe,O; phan tng:

—

PTHH 3H2 + F6203 2Fe + 3H20 (2)
— 33,6 gam Fe gom Fe c6 san trong phan 2 va Fe tao thanh & (2)
- Khéi lugng Fe tao thanh & (2) 1a :

=0,2 mol

22,4

=0,4 mol
mre=33,6 - 11,2=22,4 = ng, =6
Ng, o :lnFe =0.4 =0,2 mol
-Theo (2): 23 2 2 = mp203=0,2.160 = 32 gam
- Phan trim céc chit trong hdn hop du bang phan trim céc chat trong mdi phan nén:
112
%am. =——— =2593%
e TTigem O

%m,, , =100% 2593% = 74,07%
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