Chuéi phwong trinh héa hoc Tir dién phwong trinh héa hoc

KIM LOAI NHOM IA
PHAN A. TOM TAT LY THUYET
I- KIM LOAI
1- Tac dung véi phi kim:
2Na + 0, —°— Na,0, 2Na + Cl, —>— 2NaCl

2Na + H, —%> 2NaH
2- T4ac dung vé6i dung dich axit:
2Na + 2HCl — 2NaCl + H,
Néu Na du: 2Na + 2H,0 — 2NaOH + H,
3- T4c dung v6i nudc:
2Na + 2H,0 — 2NaOH + H,
2K +2H,0 — 2KOH + H,
4- Tac dung vé6i dung dich mudi:
Céc kim loai kiém khi cho vao dung dich muoi s€ tac dung v6i nuéc — dung dich bazo, bazo tao thanh
c6 thé tdc dung ti€p v6i muoi:
- Vi du cho Na kim loai vao dung dich CuSO, xay ra cac phuong trinh:
2Na + 2H,0 — 2NaOH + H,
2NaOH + CuSO, — Na,SO, + Cu(OH), |
5- Diéu ché:
2NaCl —&¢ 5 2Na + Cl,

4NaOH —%% 5 4Na+ O, +2H,0
II- OXIT

1- Tac dung v6i nuéc — dung dich bazo kiém:
Na,O + H,O — 2NaOH
K,O + H,0 — 2KOH
2- Tac dung v6i axit — mudi + nudc:
3- Tac dung véi oxit axit — mudi:
Na,O + CO, — Na,CO, Na,O + SO; — Na,SO,
[I- HIDROXIT
1- Tac dung véi dung dich axit — muoi + nudc:
K,O + 2HCl — 2KCI + H,0
2- Tac dung véi oxit axit — muoi + nudc:
CO, + 2NaOH — Na,CO, + H,0
CO, + NaOH — NaHCO,



Chuéi phwong trinh héa hoc Tir dién phwong trinh héa hoc
. N .
-Néu —M98 > 2 : Tao mudi Na,CO,
Neo,
_Néu 1< Mo 5 Tao 2 mu6i NaHCO, + Na,CO,
Nco,

3- Tac dung v6i dung dich mu6i — muodi méi + bazo méi (c6 mot chat két tha !)

Fe(NO,), + 3NaOH — Fe(OH),| + 3NaNO,

4- Tac dung vé6i Al, Zn, céac oxit va cac hidroxit ctia ching:
Al + NaOH + H,0 —>NaAlO, + %HZT

Al O, + 2NaOH —2NaAlO, + H,0
AI(OH), + NaOH — NaAlO, + 2H,0
Zn +2NaOH — Na,ZnO, + H,
Zn(OH), + 2NaOH — Na,ZnO, + H,0
IV- MUOI CACBONAT - HIDROCACBONAT
1- Muoi cacbonat
- Phan ting thuy phan tao ra moi trudong kiém (quy tim — xanh; phenoltalein —hong)
COZ +H,0 «> HCO,; +OH
- T4c dung v6i dung dich axit:
- Cho tu tr dung dich axit HCI vao dung dich Na,COs:
Na,CO, + HCl — NaHCO, + NaCl (giai doan 1)
NaHCO, + HCl — NaCl + CO, + H,0 (giai doan 2)
- Cho tu tr dung dich Na,CO; vao dung dich axit HCI:
Na,CO, + 2HCl — 2Na(Cl + CO, + H,0
- Suc khi CO, vao dung dich Na,CO;:
Na,CO, + CO, + H,0 — 2NaHCO,
- Tac dung vé6i dung dich muéi:
Na,CO; + CaCl, — 2NaCl + CaCO, |,
2- Muoi hidrocacbonat
- Tac dung vé6i dung dich axit:
KHCO, + HCl — KCl + CO, + H,0
- Tac dung véi dung dich bazo:
NaHCO, + Ca(OH), (du) — CaCO, + NaOH + H,O
- Phan tng nhiét phan:
2NaHCO, —“ > Na,CO, + CO, + H,0
V-MUOI CLORUA
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- Phan tng dién phan:

2NaCl + 2H,0 —&4™ 5 9)NaOH + CL,T +H,?
2NaCl —% 5 Na+Cl,
- Phéan ting véi H,SO, dac (diéu ché HCI trong PTN):
NaCl (tinh thé) + H,SO, (dac) - NaHSO, + HCIT
2NaCl (tinh thé) + H,SO, (dic) SN Na,SO, + 2HCIT
- Phan tng nhan biét:
NaCl + AgNO; — AgCl| (tring) + NaNO,
VI- MUOI NITRAT
- Phan ting nhiét phan:
2KNO, —Y— 2KNO, + O,
- Tinh oxi hod manh trong dung dich véi cac axit HCI hoac H,SO, loang (twong duong HNO,!)
Vi du cho Cu vao dung dich chita KNO, va H,SO, loang:
Phuong trinh dién li: ~ KNO, — K*+NO; va H,SO, — 2H*+ SO

Phuong trinh phén tng: 3Cu + 2NO; + 8H* — 3Cu** + 2NO T + 4H,0

PHAN B- CHUOI PHAN UNG

1.S0do 1
3 5
Na -, NaoH 2 Nayco, —C Nanco, “s NaoH 2 NaCI

_© NaoH D) Na =B, NaH —D, NaoH 19, Nact + NaOCI

Dbap so:
(1): 2Na + 2H,0 —2NaOH + H,
Q): INaOH + CO, — Na,CO, + H,0
3): Na,CO, + CO, + H,0 — 2NaHCO,
4): 2NaHCO,; + Ca(OH), (du) — CaCO,; + 2NaOH + 2H,0
5): NaOH + HClI — NaCl + H,O
6): INaCl + 2H,0 —9%m o >NGOH + ClL, + H,
(7): ANaOH — %" 5 4Na + O, + 2H,0
®): XNa + H, —> 2NaH
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9): NaH + H,O0 — NaOH + H,

(10): 2NaOH + Cl, — NaCl + NaOCl + H,O
2.So0do2
6) . KCIO ﬂ» KCIO, ﬁ» KCl 9)
M = ™~ (10)
K —— Kd KNO,—— KNO,
NN 3) “ et

)" K,S0, — KCI — KOH (5)

Dap so:
(1): K + Cl, —Us 2KCI
2): 2KCl (tinh thé) + H,SO, (dac) ——> K,SO, + 2HC1T
(3): K,SO, + BaCl, _, 2KCl + BaSO,
(4): 2KCl + 2H,0 —%4m™ , 2KOH + Cl, + H,
(5): KOH + HNO, _, KNO, + H,0
(6): KCl + H,0 —&d&km , KCIO + H,
(7): 3KCIO —X%°C 5 KClO, + 2KCl
®): 2KCIO, —> 2KCl + 30,
9): KCl + AgNO, _, KNO, + AgCl{
(10): 2KNO, _r, 2KNO, + O,
3.S0d6 3
(7)., KOH _® K[AI(OH),] _O) KHCO, RUUY K,CO, (11)
K,O - \KOH

e
O kal @k _® KOH_¥), Kc10,_O), KCl'(6)

bap so:
(1): K,0 + 2HCl — 2KCl + H,0
2): 2KCl —&¢ 5 2K + (I,
(3): 2K + 2H,0 — 2KOH + H,
(4): 6KOH + 3Cl, —C , 5KCl + KCIO, + 3H,0
(5): 2KCIO, Y, okal + 30,
(6): 2KCl + 2H,0 —%4M™ 5 2KOH + Cl, + H,
(1) K,0 + H,0 — 2KOH
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(8): 4KOH (dw) + AICl, — K[AI(OH),] + 3KCl

9): K[AI(OH),] + CO, — AIl(OH),¥ + KHCO,

(10):  2KHCO, —t, K,CO, + CO, + H,0

(11): K,CO, + Ba(OH), — BaCO,| + 2KOH

4. S0 do 4

Na O 1 | @ ) #’ NaCl

Na,0 —2 . NaoH &) NaAlO, —® . NaHCO,

Nacl —3) ¢ | 6) A L__® _ NasSO,

bap s06:

(1): 2Na + 2H,0— 2NaOH + H,

2): Na,0 + H,0— 2NaOH

(3): 2NaCl + 2H,0 —%4™ 5 9NaOH + Cl, + H,

(4): 4NaOH (du) + AICL, — Na[Al(OH),] + 3NaCl

(5): 2NaOH + 2Al + 6H,0 — 2Na[Al(OH),] + 3H,

(6): 2NaOH + ALO, + 3H,0 —> 2Na[Al(OH),]

(7): Na[Al(OH),] + 4HCI — AICl, + NaCl + 4H,0

(8): Na[AI(OH),] + CO,— AI(OH);y + NaHCO,

9): 2Na[Al(OH),] + 4H,S0, (loing) —> AL(SO,); + Na,SO, + 8H,0

5.S0dé5

KH O G KCl ) KOH (6) K[AI(OH), © (1D KOH
K KHCO,

KS0<2) @ koH () kao, ®) ka “o (D gco,

bap so:

(1): 2K + H, __t° 2KH

(2): 2K + H,SO, (loang) — K,SO, + H,

(3): 2K + Cl, _t°_ 2KCl

(4): 2K + 2H,0 __, 2KOH + H,

5): 2KCl + 2H,0 —%®&m 5 5KOH + Cl, + H,

(6): 4KOH (dw) + AICl, — K[AI(OH),] + 3KCI

(7): 6KOH + 3Cl, —C, 5KCl + KCIO, + 3H,0

t° xt 5

Tir dién phwong trinh héa hoc
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(8): 2KCIO; 2KCl + 30,

9): K[AI(OH),] + CO, — AI(OH);y + KHCO,
(10): KHCO, + HCl — KCl + CO, + H,0
(11): KHCO, + Ba(OH),(dw) — BaCO,] + KOH + H,O
(12): K,CO, + CO, + H,0 — 2KHCO,

KIM LOAI NHOM ITIA

PHAN A. TOM TAT LY THUYET
I- KIM LOAI

1- Tac dung v6i dung dich axit:
Mg + 2HCl —» Mg(Cl, + H,
2- Tac dung véi nudc: (chi cac kim loai Ca, Sr, Ba phan tng)
Ca+2H,0 — Ca(OH), + H,
3- Tac dung v6i dung dich muoi:
Ciac kim loai kiém thé (Ca, Sr, Ba) khi cho vao dung dich muéi s& tac dung v6i nuéc —> dung dich
bazo, bazo tao thanh c6 thé tac dung ti€p v6i mudi:
- Vi du cho Ca kim loai vao dung dich CuSO, xay ra cac phuong trinh:
Ca+2H,0 — Ca(OH), + H,
Ca(OH), + CuSO, — CaSO, | + Cu(OH),|
4- Diéu ché: Dién phan néng chay mudi halogenua:
CaCl, —®* 5 Ca+Cl,

II- OXIT

1- Tinh tan: CaO tan, BaO tan, SrO tan, MgO khong tan.

2- Tac dung vé6i nuéc — dung dich bazo kiém: (chi CaO, SrO va BaO tic dung)
CaO + H,0 = Ca(OH),

3- Tac dung véi axit — mudi + nudc:

4- Tac dung véi oxit axit — mudi: (chi CaO, SrO va BaO tic dung)
CaO + CO, — CaCoO;,

[II- HIDROXIT

1- Tac dung véi dung dich axit — muoi + nudc:

2- Tac dung véi oxit axit — mudi + nudc: (chi Ca(OH),, Sr(OH), va Ba(OH), tac dung)
CO, + Ca(OH), —» CaCO,] +H,0

2C0, + Ca(OH), — Ca(HCO,),
Dau hiéu nhan biét su tao thanh mudi axit:

- Bun néng dung dich sau phan tng , xuat hién két taa:
6
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Ca(HCO,), —» CaCO,] +CO,+H,0

- Cho dung dich kiém vao dung dich sau phan tng, xuat hién két tua:
Ca(HCO,), + Ca(OH), —» 2CaCO, | +2H,0
Ca(HCO,), + 2NaOH — CaCO,| + Na,CO, + 2H,0
- Cho dung dich axit manh vao dung dich sau phan ting, c6 khi bay ra:
Ca(HCO,), + 2HCI — CaCl, +2CO, T + 2H,0
3- Tac dung v6i dung dich muoi:
Ca(OH), + Na,SO, — CaSO, | + 2NaOH
Ca(OH), (du) + NaHCO, —» CaCO,| + NaOH + H,O
4- Tac dung véi Al, Zn, céac oxit va cac hidroxit ctia ching:
2Al + Ba(OH), + 2H,0 — Ba(AlO,), + 3H,

2A1(OH), + Ba(OH), — Ba(AlO,), + 4H,0
IV- MUOI CACBONAT - HIDROCACBONAT
1- Muoi cacbonat
- Phan (ing nhiét phan: C4c muoi cacbonat ctia kim loai nhém IIA déu bi nhiét phan tao thanh oxit kim loai
va CO,:
- Tac dung vé6i dung dich axit:
CaCO, + 2HCl —CaCl, + CO, T+ H,0
- Phan tng hoa tan két tia khi suc khi CO,:
CaCoO, + CO, + H,0 — Ca(HCO,),
2- Muoi hidrocacbonat
- Tac dung vé6i dung dich axit:
Ca(HCO,), + 2HCI — CaCl, +2CO, T+ 2H,0
- T4c dung v6i dung dich bazo:
Ca(HCQO,), + Ca(OH), —» 2CaCO,| +2H,0
Ca(HCO,), + 2NaOH — CaCO,|, + Na,CO, + 2H,0
- Phan tng nhiét phan khi dun néng trong dung dich::
Ca(HCO,), — CaCO,} +CO,+ H,0
V-MUOI CLORUA
- Phan tng dién phan:
CaCl, 5, + 2H,0 — Ca(OH), + Cl, + H,
CaCl, — Ca+C(Cl,
- Phan ting nhan biét.
VI- MUOI SUNFAT

1- Tinh tan: MgSO, tan, CaSO, khong tan, BaSO, khong tan.
7
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2- Tac dung véi dung dich bazo kiém:

MgSO, +2NaOH — Mg(OH),{ + Na,SO,
3- Tac dung v6i dung dich mudi:

MgSO, + Na,CO, — MgCO,{ + Na,SO,
1.Sodo 1

5
CaH, ‘Q) 9’ CaO (_)> Ca(OH), ©) Ca(HCO,), \(7) (lp’Ca(HCOS)Z
a

C CaCo:
CaCl=) D caon), B caoc, D cacl, o) (D caNoy,

Dap so:
(1): Ca + H, —to-> CaH,
(2): Ca + (], L, Ca(l,
3): 2Ca + Oz—to+ 2Ca0O
4): Ca + 2H,O — Ca(OH), + H,
5): CaO + H,O — Ca(OH),
(6): Ca(OH), + CO, — CaCO; + H,O
(7): Ca(HCO,), + 2NaOH — CaCO,] + Na,CO,+ 2H,0
(8): Ca(OH), (huyén phu) + Cl, — CaOCl, + H,O
9): 2Ca0(l, _r, 2CaCl, + O,
(10): CaCl, + Na,CO, — CaCO, + 2Na(Cl
(11): CaCO; + CO, + H,0 — Ca(HCO,),
(12): CaCO; + 2HNO; — Ca(NO,), + CO, + H,O
2.S0do2

(8) ) (10)
(7) Ba(OH), —> Ba(AlO,),] ——Ba(HCO;), — BaCO, (11)
7 N

BaO BaCl,
(B*BaCO3 2) BaO 3) BaCl, @) Ba ) Ba(OH), 761)
bap so:

(1): BaO + CO, — BaCO,

2): BaCO, —to> BaO + CO,

(3): BaO + 2HCI —BaCl, + H,O

(4): BaCl, —%¢ 5 Ba + Cl,

(5): Ba + 2H,0 — Ba(OH), + H,
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(6): Ba(OH), + 2HCI — BaCl, + 2H,0

(7): BaO + H,0 — Ba(OH),

(8): 2Al + Ba(OH), + 2H,0 — Ba(AlO,), + 3H,

9): Ba(AlO,), + 2CO, + 2H,0— 2AI(OH), + Ba(HCO,),

(10): Ba(HCO,), —L» BaCO, + CO, + H,0

(11): BaCO, + 2HCI — BaCl, + CO, + H,0

3.So0do3
@), Caom), 2 cac10),— & cact, (g

ca L cac,” eam00, 29, caso,
(27 *CaCo, B, Ca(Hco3)2ﬁ> Caco;/(g)

bap so:

(1): Ca + Clz—to> Ca(l,

2): CaCl, + Na,CO, — CaCO, + 2NaCl

3): CaCO; + CO, + H,0 — Ca(HCO,),

4): Ca(HCO,), —» CaCO, + CO, + H0

(5): CaCO, + 2HNO, — Ca(NO,), + CO, + H,0

(6): CaCl, (lodng) + 2H,0 —%4™ 5 Ca(OH), + Cl, + H,

7): 2Ca(OH), (loang) + 2Cl, — Ca(Cl, + Ca(OCl), + 2H,O

®): Ca(oCl), —> CaCl, + O,

9): CaCl, + 2AgNO, — Ca(NO,), + 2AgCl

(10): Ca(NO,), + Na,SO,— CaSO, + 2NaNO,

4.So dé 4

Chon céc muéi A, B thich hop ctia bari dé hoan thanh so d6 phan ting:

A <D paon), O B

2)
ol ©f L ®)o
Ba BaO <——BaCO,
Dbap so: (10) (11)
A 1a mu6i BaCl,, B 12 musi Ba(HCO,),
(1): Ba(OH), + 2HCI — BaCl, + 2H,0
2): BaCl, (loing) + 2H,0 —%&4&M™ 5 Ba(OH), + Cl, + H,
3): Ba(OH), + 2CO, — Ba(HCO,),
0

t

_—
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4): Ba + Cl, Ba(l,

5): BaCl, —&¢ 5 Ba + (Cl,

(6): BaO + H,O0 —> Ba(OH),

(7): Ba(OH), B0 + H,0

(8): Ba(HCO,), —tO>BaCO3 + CO, + H,0

9): BaCO, + CO, + H,0 — Ba(HCO,),

(10): 2Ba + O, 2, 2Ba0

(11): BaO + CO, — BaCoO,

(12): BaCO, %, B0 + Co,

5.S0do5

(1 CaClzﬁ» Ca(OH)zﬂ Ca(HCO3)2ﬁ> CaSO, )0 (6)
Ca f13) la4) las) fae)y anltas) caso,
(})A Ca0 —— CaCO, —— Ca(l, Ca Ca(OH), (12)
(8) 9) (10) (11)
Dap so:

(1): Ca + c12—to> CaCl,

2): CaCl, (lodng) + 2H,0 —%4™ 5 Ca(OH), + Cl, + H,

3): Ca(OH), + 2CO, — Ca(HCO,),

4): Ca(HCO,), + Na,SO, — CaSO, + Na,SO,

5): 2CaS0, %, 200 + 250, + O,

(6): CaO + SO, — CaSO,

7N): 2Ca + Oz—to* 2Ca0

(8): CaO + CO, — CaCoO,

9): CaCO, + 2HCI — CaCl, + CO, + H,0

(10): CaCl, —%¢ 5 Ca + Cl,

(11): Ca + 2H,0 — Ca(OH), + H,

(12): Ca(OH), + Na,SO, — CaSO, + 2NaOH

(13): CaO + 2HCI — CaCl, + H,0

(14): Ca(OH), + CO,— CaCO, + H,0

(15): Ca(HCO,), + 2HClI — CaCl, + CO, + H,0

(16): Ca + H,SO, (loang) — CaSO, + H,

(17): CaO + H,0 — Ca(OH),

(18): Ca(OH)z—tO-» CaO + H,0

10
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6.So do 6

7
BaCl, (1) (4) BaO — 2% BacCoO, O pac, =P paom),
AN
OB amflaz
BaH, () (8" Ba(OH), —— Ba(HCO,), ——> BaCO,——> BaO
] 9) (10) (11)
bap so:
(1): BaCl, —%¢ 5 Ba + Cl,
0
2): Ba + Cl,—— BaCl,
0
3): Ba + H, ——BaH,
0
(4): 2Ba + O, ——2BaO
(5): BaO + CO, — BaCO,
(6): BaCO, + 2HCI — BaCl, + CO, + H,0
(7): BaCl, (loang) + 2H,0 —%%M™ 5 Ba(OH), + Cl, + H,
(8): Ba + 2H,0 — Ba(OH), + H,
(9): Ba(OH), + 2CO, —> Ba(HCO,),
(10): Ba(HCO,), —%0 5 BaCcO, + CO, + H,0
0
(11): BaCO, ——> BaO + CO,
0
(12): Ba(OH), ——> BaO + H,0
(13): BaO + 2H,0 — Ba(OH),
7.S0d6 7
(D (3) (6) ®)
AT 3 3 ) | o P
Ca(HCO,), CaCO, — Ca(Cl, Ca(0Cl), CaCl,
B @ 4 4 4 LD 4 O 4

Ddp 56 A 1a Ca(OH),; B 1a CaCO,,

(1): Ca(OH), + 2CO, — Ca(HCO,),
2): CaCO, + CO, + H,0 — Ca(HCO,),

3): Ca(HCO,), —&mm% 5 CaCO, + CO, + H,0

(4): Ca(HCO,), + 2NaOH — CaCO,| + Na,CO, + 2H,0

11
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(5): CaCO, + 2HCI — CaCl, + CO, + H,0
(6): CaCl, (lodng) + 2H,0 —%4k™ 5 Ca(0OCl), +2H,

(7): CaCl, + 2Cl, + 4NaOH —&4kmM . Ca(0Cl), +2H, + 4NaCl
(8): Ca(OCl), + 4HCI (dac)) — CaCl, + 2Cl, + 2H,0

9): Ca(OCl), v, CaCl, + O,

12



Chuéi phwong trinh héa hoc ’ Tir dién phwong trinh héa hoc
NHOM VA HOP CHAT

PHAN A. TOM TAT LY THUYET

I. NHOM

1. T4c dung v6i phi kim

Khi d6t n6ng, nhom tac dung véi nhiéu phi kim nhu oxi, luu huynh, halogen.
4A1+30, —°5 2Al1,0,
2A1+ 38 —Y  ALS,
2A1+3Cl, —Y> 2AICI,

2. Tac dung véi axit

a. Dung dich axit HCI va H,SO, loang giai phéng hidro:
2Al + 6HCl — 2AICIL;, + 3 H,1
2Al + 3H,50, — Al,(SO,); + 3H, 1

b. Dung dich H,SO, dac, néng:

2Al + 6H,S0, (dic) —"— AL(SO,); + 3S0, + 6H,0
Chi y: Al khong tan trong dung dich H,SO, dac nguoi!
c. Dung dich HNO;:
Nhom tdc dung véi dung dich HNO, tao thanh AI(NO,),, nuéc va cdc san phdm ting vdi s6 oxi hoa thdp hon
cta nito: NH,NO,; N, ; N,O ; NO ; NO,.
10Al + 36HNO; — 10AI(NO,), + 3N, 71 + 18H,0
8Al + 30HNO; — 8AI(NO;); +3N,01 + 15H,0
Chu y: Al khong tan trong dung dich HNO, dac nguoi!
3. Tac dung v6i nude
2A1+ 6H,0 — 2AI(OH), + 3H, 1
Phan tng nay chi xay ra trén bé mat ciia thanh Al do AI(OH), tao thanh khong tan da ngan can phan tng.
Thuc t€ coi Al khong tac dung véi nudc!
4. Tac dung vé6i dung dich kiém
2Al1 + 2NaOH + 2H,0 — 2NaAlO, + 3H, 1
hoac:
2Al1 + 2NaOH + 4H,0 — Na[AI(OH),] + 3H,1
2Al1 + Ba(OH), + 2H,0 — Ba(AlO,), + 3H, 1
5. Tac dung v6i dung dich muo6i
2Al1 + 3CuSO, — Al,(SO,); + 3Cu
Al + 3AgNO,; - AI(NO,), + 3Ag
6. Tac dung véi oxit kim loai (phan ting nhiét nhom):
a. Khdi niém
Nhiét nhom 1a phuong phdp diéu ché kim loai bing cdch ding Al kim dé khir oxit kim loai thanh kim loai &
nhiét do cao trong diéu kién khong c6é khong khi.

2Al + Fe,0, —%—> ALO, + 2Fe (*)
13
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b. Pham vi dp dung

Phén ting nhiét nhom chi st dung khi khir cac oxit ctia kim loai trung binh va yé&u nhu: oxit sat, (FeO, Fe,0,,
Fe,0,) oxit dong, oxit chi...

Khong stt dung phuong phép nay dé khir cac oxit kim loai manh nhu: ZnO, MgO...

1. NHOM OXIT
1. Tinh chat vat 1y: La chat ran mau trang, khong tan trong nudc.
2. Tinh chat hod hoc: (Tinh chét ludng tinh)
Tac dung véi dung dich axit:
AlLO, + 3H,S0, — Al,SO,), + 3H,0
Tac dung véi dung dich bazo — mudi aluminat:
ALO; + 2NaOH — 2NaAlO, + H,0
hoac:
Al O, + 2NaOH + 3H,0 — 2Na[Al(OH),]
AL O, + Ba(OH), — Ba(AlO,), + H,0O
3. Diéu ché:
- Cho Al tac dung véi oxi.
- Nhiét phan Al(OH), : 2A1(OH), SN ALO; + 3H,0
I1I. NHOM HIDROXIT
1. Tinh chat vat 1y: La chét két tia keo mau trang, khong tan trong nudc.
2. Tinh chat hod hoc: (Tinh chat ludng tinh)
Tac dung véi dung dich axit:
Al(OH), + 3HCI — AICL, + 3H,0
Tac dung véi dung dich bazo — mudi aluminat:
Al(OH), + NaOH — NaAlO, + 2H,0
hoac:
Al(OH), + NaOH — Na[AI(OH),]
2AI(OH), + Ba(OH), — Ba(AlO,), + 4H,0
Chu y: AI(OH), khong tan dugc trong cac dung dich bazo yéu nhu NH;, Na,CO,...
3. Diéu ché
a. Tr dung dich mu6i AI** nhu AICL, AI(NO,),, AL(SO,);:
- Tac dung vé6i dung dich bazo yéu (dung dich NH;, dung dich Na,CO;...):
AICIL; + 3NH, + 3H,0 — AI(OH), | + 3NH,CIl
2AICI,; + 3Na,CO, + 3H,0 — 2AI(OH), | + 6NaCl + 3CO,
- Tac dung v6i dung dich bazo manh (dung dich NaOH, Ba(OH),...):
AICI; + 3NaOH — AI(OH),| + 3NaCl
Al(OH), tao thanh tan dan khi cho kiém du:
Al(OH), + NaOH — NaAlO, + 2H,0
Téng quat:
AlCL, + 4NaOH — NaAlO, + 3NaCl + 2H,0
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Chuéi phwong trinh héa hoc Tir dién phwong trinh héa hoc
b. Tir dung dich mu6i aluminat (NaAlO, , Ba(AlO,),...):

- Tac dung vé6i dung dich axit yéu (khi CO,, dung dich NH,Cl, dung dich AlCI,...:
NaAlO, + CO, +2H,0 — AI(OH),| + NaHCO,
NaAlO, + NH,Cl + H,O — AI(OH),| + NaCl + NH,
3NaAlO, + AlCl; +3H,0 — 4AI(OH), | + 3NaCl
- Tac dung véi dung dich axit manh (dung dich HCI...):
NaAlO, + HCI + H,0 — AI(OH), | + NaCl
Al(OH);, tao thanh tan dan khi cho axit du:
Al(OH), + 3HCI — AICL, + 3H,0
Tong quat:
NaAlO, +4HCI — AlCL, + NaCl + 2H,0

IV. MUOI NHOM
Hau hét cdc mudi nhom déu tan trong nudc va tao ra dung dich ¢6 moi trudng axit yéu 1am chuyén quy tim
thanh mau hong:

[AIH,0)]* + H,O = [AI(OH)]* + H,0"
Mot s6 mudi nhom it tan la: AlF, , AIPO, ...
Muo6i nhom sunfat ¢6 kha nang tao phén. Cong thic cua phen chua 1a K,SO,.AL(SO,),.24H,0.
Diéu ché phén nhom: N

Al,(SO,); + K,SO, + 24H,0 Ket tinh 2KAI(SO,),.12H,0

V. SAN XUAT NHOM
Nguyén liéu dé san xuat nhom 1a quang boxit Al,O;.nH,0O. Quang boxit thudng 1an cdc tap chat 1a Fe,O, va
Si0O,. Nguoi ta lam sach nguyén liéu theo trinh tu sau:
Quang boxit duoc nghién nho roi dugc nau trong dung dich xut dac & khoang 180°C. Loai bd duoc tap chat
khong tan 1a Fe,0,, duoc dung dich hon hop hai mudi 1a natri aluminat va natri silicat:

Al O, + 2NaOH — 2NaAlO, + H,0

SiO, + 2NaOH — Na,SiO; + H,O
Suc CO, vao dung dich, Al(OH), tach ra:

NaAlO, + CO, +2H,0 — AI(OH),| + NaHCO,
Loc va nung két tia A1(OH), & nhiét do cao (> 900°C) ta duoc Al,O, khan.
Dién phan néng chay Al,O, véi criolit (3NaF.AlF; hay Na,AlF;) trong binh dién phan véi hai dién cuc bang
than chi, thu dugc nhom:

2A1L,0, —2 5 4A1 + 30,
Céc phan ting phu xay ra trén dién cuc: khi oxi & nhiét do cao da dot chay duong cuc 1a cacbon, sinh ra hon
hop khi 1a CO va CO, theo cac phuong trinh:

C+ 0, —» CO,

2C + O, —> 2CO
Su khir ion A’ trong AlLO; Ia rat khé khan, khong thé khir dugc bang nhitng chat khir thong thuong nhu C,
CO, H,...
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Chum phwong trinh héa hoc Tir dién phwong trinh héa hoc
PHAN B- CHUOI PHAN UNG CUA NHOM

1.Sodé1
1 2 3 4 (5)
al =D a10, 24 Aoy, -2 alon), —2- NajAlOR), —=
AlOH),— . ALO, — D, NarAIOH),]—BL AL(SO,), 2> KAI(SO,),. 12H,0
Pdp s0:
0
(1): 4A1 + 30, —— 2AL,0,
Q): ALO, + 6HNO, —> 2AI(NO,), + 3H,0
3): AI(NO,), + 3NH, + 3H,0 — AI(OH),| + 3NH,NO,
@): AI(OH), + NaOH — Na[Al(OH),]
5): K[AI(OH),] + CO, — AIOH),| -+ KHCO,
©6): 2AI(OH), —— 2A1,0, + 3H,0
7): ALO, + 2NaOH + 3H,0 — 2Na[Al(OH),]
@®): 2K[AI(OH),] + 4H,S0, — AL(SO,), + K,SO, + 4H,0
két tinh
): AL(SO,), + K,SO, + 24H,0 —— 2KAI(SO,),.12H,0
2.S0d6 2
(10). ALO; <D ainoy, <® ka0, @)
(1) ~  ®)
Al — AlCI, . \ Al
N
(2) " NaAlO, HON AI(OH), B, ALO; (5)
Bdp so:
0
(1): 2A1 + 3C1, —L> 2AICl,
Q): AICL, + 4NaOH —> Na[AI(OH),] + 3NaCl
3): Na[AI(OH),] + HCl — AI(OH),| + NaCl + H,0
4): 2AI0H), —Us 2A1,0, + 3H,0
d
(5): 2A1,0, —— 4A1 + 30,
©6): Al + Fe,0, —L> ALO, + 2Fe
7): 2Al + 2NaOH + 6H,0 —> 2Na[Al(OH),] + 3H,?
®): K[AI(OH),] + 4HNO, —= AINO,), + KNO, + 4H,0
0,
): 2AINO,), =2 ALO, + 6NO, + goz
(10):  ALO, + 6HCl — 2AICL, + 3H,0
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Chuéi phwong trinh héa hoc Tir dién phwong trinh héa hoc

3.So0do 3

ALS, — D, atom),— @), Baaio), -2 alOH), (10)

Al P | \A1203
DO ALc, -2, alony, —. xaiom, -4 A0y, “6)

Ddp so:

): 4AT + 3C (grafi) 2205 AL,

2): ALC, + 12H,0 — 4AI(OH),| + 3CH,1

3): AI(OH), + KOH — K[AI(OH),]

@): K[AI(OH),] + 4HNO, — AI(NO,), + KNO, + 4H,0

): 2AINO,), 222 ALO, + 6NO, + %oz

©6): 241 + 38 22C ALs,

(7): ALS, + 6H,0 — 2AI(OH),| + 3H,S1

@®): 2AI(OH), + Ba(OH), — Ba(AlO,), + 4H,0

): Ba(AlO,), + 2C0, + 4H,0 — 2AIOH),|, + Ba(HCO)),

(10):  2AIOH), —L> 2A1L,0, + 3H,0

4.S0do 4

PR — | @ v —2— ka0,

AL0O—2 +  NaAlO, ) Alon), —& . Baal0,),

Alc,—3) 4 | (6) b ALSO,),
Bdp so:

(1): 2Al + 2NaOH + 6H,0 —> 2Na[Al(OH),] + 3H,1

2): ALO, + 2NaOH + 3H,0 —» 2Na[Al(OH),]

3): AICI, + 4NaOH —> Na[Al(OH),] + 3NaCl

@): Na[AI(OH),] + CO,— AI(OH),| + NaHCO,

5): Na[AI(OH),] + NH,Cl — AI(OH),| + NaCl + NH,

©6): Na[AI(OH),] + HCI (vita dé) — AI(OH),| + NaCl

(7): AI(OH), + KOH — K[AI(OH),]

®): 2AI(OH), + Ba(OH), — Ba(AlO,), + 4H,0

9): 2AIOH), + 3H,80, — AL(SO,), + 6H,0
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Chuéi phwong trinh héa hoc Tir dién phwong trinh héa hoc
5.S0do65

Cho M 1a mot kim loai. Viét cac phuong trinh phan tng theo day bién hda sau:

+ HCl B +X+Z
/ tO d1én phfin
M D E - ;
\ / nong Chay
C +Y+Z

+ NaOH + Z

(Trich dé thi tuyén sinh DH - CD khoi A nam 2003)

Bdp so: Cac phuong trinh phan tng theo ddy bién hoa:
2Al + 6HCI — 2AICL, + 3H,1
2Al + 2NaOH + 2H,0 — 2NaAlO, + 3H,%
AICL, + 3NH, + 3H,0 — Al(OH),| + 3NH,CI
NaAlO, + CO,+ 2H,0 — AI(OH), | + NaHCO,

© (ﬁg) Z) (D)
2A1(OH); —L> 2AL0, + 3H,0
(D) (E)

2ALO, P 4Al + 30,

(E) M)

6.S0do 6

Chon céc mu6i A, B thich hop clia nhom dé hoan thanh so dé phan tng:

3)

A =—— AIOH);, ——= B

(2) 4)
a2t 10 - 3)4©6)

Al & AlLO;, =— AI(NO,),
(11) (8)

BPdp so: A 1a mudi nhom clorua; B 1a mudi natri aluminat.
(1): Al(OH), + 3HCI — AICl, + 3H,0
(2): AICL, + 3NH, + 3H,0 — AI(OH),y + 3NH,CI
(3): Na[Al(OH),] + CO, — AI(OH),] + NaHCO,
4): Al(OH); + NaOH — Na[AI(OH),]
(5): Na[Al(OH),] + 4HNO, — AI(NO;); + NaNO, + 4H,O
(6): AI(NO;); + 4NaOH — Na[Al(OH),] + 3NaNO,
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Chuéi phwong trinh héa hoc Tir dién phwong trinh héa hoc
200°C 3

7): 2A1(NO,), ALO; + 6NO, + 0,
®): ALO, + 6HNO, — 2AINO,), + 3H,0
0
): 2AI(OH), —— 2A1,0, + 3H,0
10):  2ALO, 2 4l + 30,
(11):  4Al + 30, —Us 2A10,
0
(12): 24l + 3¢, —Y 2alCl,
7. S0 d6 7

Hay chon cac chat A, B, C, D thich hgp tix céc chat Al O;, AICL,, Na[AI(OH),], AI(NO,), d€ hoan thanh so d6

bién hoa sau:

(1) <2>\ w (12)
/ m

Ddp 50: A la AICly; B 1a AI(NO,);; C 1a ALO;; D 1a Na[Al(OH),].

(1): AICI, + 4NaOH — Na[AI(OH),] + 3NaCl
Q): Na[AI(OH),] + 4HCI — AICl, + NaCl + 4H,0
3): AICL, + 3AgNO, — AINO,), + 3AgCld
4): ALO, + 2NaOH + 3H,0 —> 2Na[AI(OH),]
0
(5): 241 + 31, —s 2AICI
0
(6): AICL, + 3Na —Y> Al + 3NaCl
(7): 2Al + 2NaOH + 6H,0 —> 2Na[Al(OH),] + 3H,1
8): Al + 4HNO, (lodng) — AI(NO,), + NO + 2H,0
9): 2AL,0, 2P, 4A1 + 30,
(10):  4Al + 30, —' 2A1,0,
0,
a1):  2AINOy), =25 ALO, + 6NO, + goz
(12):  ALO, + 6HNO, — 2AI(NO,), + 3H,0
8.S0dé 8
ALO aict, L aiom), L aiNo,) Na[AI(OH),]
0, ,@ oA ; N, :

Al
AI(NO,), “0) @ K[AI(OH),]

AI(OH), (10) (12) Al
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Chuéi phwong trinh héa hoc Tir dién phwong trinh héa hoc

Ddp so:

(1): 4A1 + 30, —s 2AL0,

Q): Al + 4HNO, (lodng) — AI(NO,), + NO + 2H,0

3): 2A1 + 301, — 2AICI,

): 2Al + 2KOH + 6H,0 —= 2K[AI(OH),] + 3H,1

5): AICL, + 3NH, + 3H,0 — AI(OH),| + 3NH,CI

©6): AI(OH), + 3HNO, —= AINO,), + 3H,0

(7): K[AI(OH),] + HCI — AI(OH),| + KCl + H,0

®): AI(OH), + KOH — K[AI(OH),] + H,0

): ALO, + 6HNO, —> 2AINNO,), + 3H,0

(10):  2AI0H), —s 2AL0, + 3H,0

(11):  ALO, + 2NaOH + 3H,0 — 2Na[Al(OH),]

(12 2ALO, 2% 4Al + 30,

9. S0 d6 9

|ﬂ> alct, —2 - ©), A1n0, 2 - ab K[Al(OH)dﬂ;

Al—3) ., Najal©OH),] —8X . Al0H), (13) AL(SO,),

'WA1203 (5)* ' 5 AICI, (10)* '(14) Ba(AlO,), ﬁf
Bdp so:

(1): 2A1 + 3CI, — 2AICI,

2): AICI, + 4NaOH —> Na[AI(OH),| + 3NaCl

3): 2Al + 2NaOH + 6H,0 — 2Na[Al(OH),] + 3H,1

): 4AI + 30, —> 2410,

5): ALO, + 2NaOH + 3H,0 —> 2Na[Al(OH),]

©6): Na[AI(OH),] + 4HNO, — AINO,), + NaNO, + 4H,0

(7): AI(NO,), + 3NH, + 3H,0 — AI(OH),| + 3NH,NO,

8): Na[AI(OH),] + CO, — AI(OH),| + NaHCO,

9): Na[AI(OH),] + 4HCI —= AICl, + NaCl + 4H,0

(10):  AICL, + 3NH, + 3H,0 — AI(OH),{ + 3NH,CI

(11):  AI(OH), + KOH — K[AI(OH),] + 2H,0

(12 2Na[Al(OH),] + 4H,S0, — AL(SO,), + Na,SO, + 8H,0

(13):  2AIOH), + 3H,50, — AL(SO,), + 6H,0

(14 2AI(OH), + Ba(OH), — Ba(AlO,), + 4H,0

20



Chuéi phwong trinh héa hoc

Tir dién phwong trinh héa hoc

(15:  Ba(AlO,), + 4H,S0, —> AL(SO,), + BaSO,| + 4H,0
10. So dé 10
Al +0,, 1 A + dd NaOH + CO, D + dd NaOH + dd HCI du E+dd KOH du
0 P) 3) @ B) ©
+dd H(zj;)4 1, du +H kéz 8ti)nh +dd (1;?3 : lt:)) ?F?)C Al
Ddp so:
(1): 4A1 + 30, —Ls 2A1L0,
(A)
Q): ALO, + 2NaOH + 3H,0 —> 2Na[Al(OH),]
(A) (B)
3): Na[AI(OH),] + CO, — AI(OH),| + NaHCO,
(B) (D)
@): AI(OH), + NaOH —> Na[Al(OH),] + 2H,O
(D) (B)
5): Na[AI(OH),] + 4HCl — AICl, + NaCl + 4H,0
(B) (B)
©6): AICI, + 4KOH — K[AI(OH),] + 3KCI
(E) (F
7): 2K[AI(OH),] + 4H,S0, — AL(SO,), + K,S0, + 8H,0
(F) (&) (H)
(7): AL(SO,), + K,SO, + 24H,0 — K,S0,.AL(SO,),.24H,0
G) (H)
®): K,SO,.AL(SO,),24H,0 + 3NH, + 3H,0 — AI(OH),| + K,SO,
3NH,NO, + 24H,0 D)
): 2AIOH), —L> 2ALO, + 3H,0
(D) (A)
(12):  2AL0, -2 4A1 + 30,
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Chuéi phwong trinh héa hoc Tir dién phwong trinh héa hoc

PHAN A. TOM TAT LY THUYET

L. SAT
1. Tac dung véi phi kim:

3Fe + 20, (mong ki s Fe;0,
Fe+S —" FeS

2Fe + 3Cl, —"— FeCl,
2. T4c dung véi axit
- Tac dung vé6i dung dich axit HCl va H,SO, loang — Muoi sat(IT) + H,:
Fe + 2HCl — Fe(Cl, + H,
Fe + H,SO,— FeSO, + H,
- Dung dich H,SO, dac, nong:
2Fe + 6H,S0, —"— Fe,(SO,); + 350, + 6H,0
Néu Fe du:
Fe + Fe,(SO,); — 3FeSO,
Chu y: Fe khong tan trong dung dich H,SO, dac nguoi!
- Dung dich HNO,: Fe tdc dung vé6i dung dich HNO, tao thanh Fe(NO,),, nudc va cic san pham tng vdi so
oxi hoa thdp hon cua nito (NH,NO, ; N, ; N,O ; NO ; NO,). Vi du:

Fe + 6HNO, (dac) —"—> Fe(NO,), + 3NO, + 3H,0
Néu Fe du:

Fe + 2Fe(NO,); — 3Fe(NO,),
Chu y: Fe khong tan trong dung dich HNO, dac ngudi!
3. Tac dung véi hoi nuée

3Fe + 4H,0 —=%C 5 Fe,0, + 4H,

Fe+ H,0 —25%C 5 FeO + H,

4. Tac dung véi dung dich mudi
Fe + CuSO, — FeSO, + Cu
Fe + 2AgNO, —> Fe(NO,), + 2Ag

II. HOP CHAT SAT(II):

Hop chat Fe(IT) khi tdc dung véi chit oxi hod sé€ bi oxi hod thanh hgp chat Fe(III).

1. Sat(IT) oxit: FeO

a. Trang thdi, mau sac, tinh tan: La chat ran mau den, khong tan trong nudc.

b. Tinh chat hoa hoc:

- Tinh chat cla oxit bazo:
FeO + H,SO, (loang) — FeSO, + H,0

- Tinh khir: thé hién khi tdc dung véi chat oxi hod manh nhu dung dich HNO,, dung dich H,SO, dac...
2FeO + 4H,S0O, (dac) — Fe,(SO,), + SO, + 4H,0
3FeO + 10HNO, — 3Fe(NO,), + NO + 5H,0
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Chuéi phwong trinh héa hoc Tir dién phwong trinh héa hoc
- Tinh oxi ho4: thé hién khi nung néng véi cdc chat khir nhu C, CO, H,, Al:
FeO +H, —“ Fe + H,0
c. Diéu ché:
- Nhiét phan cac hgp chat khong bén cua Fe(Il) trong di€u kién khong c6 khong khi:
Fe(OH), —"— FeO + H,0 hodc FeCO, —"— FeO + CO,
2. Sat(II) hidroxit: Fe(OH),
a. Trang thi, mau sic, tinh tan: La chat rdn mau luc nhat, khong tan trong nudc.
b. Tinh chat hoa hoc:
- Tinh chat bazo: Fe(OH), + 2HCl — Fe(l, + 2H,0
- Tinh khir: & nhiét do thudng Fe(OH), bi oxi hod nhanh chéng trong khong khi 4m thanh Fe(OH), mau nau
do:
4Fe(OH), + O, + 2H,0 — 4Fe(OH),
c. Diéu ché:
Cho dung dich mu6i Fe(II) tic dung véi dung dich kiém.

3. Muoéi sat(Il):
a. Muoi tan: FeCl,, FeSO,, Fe(NO,),:
- Tinh chét clia mu6i: (cdc phan ting trao d6i):
FeSO, + 2NaOH — Fe(OH), + Na,SO,
- Tinh khir manh: thé hién khi tdc dung véi chat oxi hod manh nhu khi Cl,, dung dich HNO,, dung dich
H,SO, dac, dung dich KMnQO, trong moi truong H,SO, loang...
2Fe(Cl, + Cl, — 2Fe(l,
2FeSO, + 2H,SO, (dac) — Fe,(SO,); + SO, + 2H,0
3Fe”* + NO, + 4H" — 3Fe™ + NO + 2H,0
10FeSO, + 2KMnO,+ 8H,SO, — 5Fe,(SO,); +K,SO, + 2MnSO, + 8H,0
Dang ion thu gon:
5Fe** + MnO,+ 8H" — 5Fe’ + Mn** + 4H,0
- Tinh oxi ho4: thé hién khi tdc dung véi cac kim loai manh hon:
Mg + FeSO, — MgSO, + Fe
b. Mudi khong tan
- Muéi FeCO;:
Phén ting nhiét phan: FeCO, —"— FeO + CO,

Neéu nung trong khong khi: 4FeO + O, —v, 2Fe, 0,
Phan tng trao doi: FeCO, + 2HCl — FeCl, + CO, + H,0
Tinh khur: FeCO, + 4HNO,; — Fe(NO,), + NO, + CO, + 2H,0
2FeCO, + 4H,S0, (dac) — Fe,(SO,); + SO, + 2CO, + 4H,0
- Muoi FeS:
Phan tng trao doi: FeS + 2HCl — FeCl, + H,S
Tinh khu: FeS + 6HNO, — Fe(NO,); + H,SO, + 3NO + 2H,0
c. Muoi FeS,:
~Tinh khit:  4FeS, + 110, —"— 2Fe,0, + 850,
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Chuéi phwong trinh héa hoc Tir dién phwong trinh héa hoc
FeS, + 18HNO; — Fe(NO,), + H,SO, + 15NO, + 7H,0

III. HOP CHAT SAT(IIIL)
1. Sat(1II) oxit: Fe,O,
a. Trang thdi, mau sic, tinh tan: La chat rdn mau nau do, khong tan trong nudc.
b. Tinh chat hoa hoc:
- Tinh chat ctia oxit bazo:
Fe,0, + 3H,S0, — Fe,(S0,), + 3H,0
Fe,0, + 6HNO; — 2Fe(NO,), + 3H,0
- Tinh oxi ho4: thé hién khi tdc dung véi cac chat khir thong thuong nhu C, CO, H,, Al:

Fe,0, + 3H, —"— 2Fe + 3H,0
c. biéu ché:

- Nhiét phan Fe(OH),: 2Fe(OH), SN Fe,0O, + 3H,0

2. Sat(IIT) hidroxit: Fe(OH),

a. Trang théi, mau sic, tinh tan: La chat két tha mau nau do, khong tan trong nudc.
b. Tinh chat hoa hoc:

- Tinh chat bazo:

Fe(OH), + 3H,S0, —"— Fe,(SO,), + 3H,0
- Phén Gng nhiét phan: 2Fe(OH); —“—> Fe,0, + 3H,0

c. Diéu ché:
- Cho dung dich mugi Fe(III) tac dung véi dung dich NH, hoac cac dung dich bazo kiém:
FeCl, + 3NH, + 3H,0 — Fe(OH),| + 3NH,Cl
FeCl, + 3NaOH — Fe(OH), | + 3NaCl
3. Muoi sat(I11):
a. Muoi tan: FeCl,, Fe,(SO,),, Fe(NO,);:
- Tinh chat clia mudi: (cic phan ting trao d6i):
FeCl, + 3NaOH — Fe(OH), | + 3NaCl
- Tinh oxi hod (Thé hién khi tdc dung véi cht khir nhu Cu, Fe..):
Fe + 2Fe(NO,); — 3Fe(NO,),
Cu + 2Fe(NO;); — 2Fe(NO;), + Cu(NO,),
- Khi tac dung véi cac kim loai manh hon:
Mg + 2Fe(Cl; — MgCl,+ 2Fe(l,
Mg + FeCl, ->MgCl,+ Fe
b. Muoi khong tan: FePO,...
IV. OXIT SAT TU': Fe,0, (FeO.Fe,0,)
1. Trang thai, mau sic, tinh tan: La chat ran mau nau, khong tan trong nudc.
2. Tinh chat ho4 hoc:
- Tinh bazo:  Fe,O, + 8HCl — Fe(l, + 2Fe(Cl, + 4H,0
Fe,O, + 4H,SO, (loang) — FeSO, + Fe,(SO,), + 4H,0
- Tinh khir: ~ 2Fe,0, + 10H,SO, (dac) — 3Fe,(SO,), + SO, + 10H,0
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Fe,O, + I0HNO, — 3Fe(NO;); + NO, + 5H,0

- Tinh oxi hod (tac dung véi cac chat khur thong thuong nhu C, CO, H,, Al):
Fe,0, + 4CO —Y— 3Fe + 4CO,

V. SAN XUAT GANG

1. Nguyén liéu

- Quang hematit, chira Fe, O, - Quang manhetit, chita Fe,0,

- Quang xiderit, chita FeCO, - Quang prit, chita FeS,

2. Nguyén tic san xuét gang

Khtr oxit sit bang CO & nhiét do cao (phuong phép nhiét luyén)

Trong 10 cao, sit c6 s6 oxi hod cao bi khir din din dén sat ¢4 s6 oxi hoa thap theo so do:
Fe,O, — Fe,O, - FeO — Fe

3. Nhitng phan ting hoa hoc xay ra trong qua trinh san xuat gang

- Phan tng tao chat khir CO:
C+0, » CO,vaCO,+C — 2CO

- CO khr sat trong oxit:

Phan trén than 10 ¢6 nhiét do khoang 400°C: 3Fe,0, + CO — 2Fe,0, + CO,

Phan gitta than 10 ¢6 nhiét do khoang 500 - 600°C: Fe,O, + CO — 3FeO + CO,

Phan dudi than 10 ¢6 nhiét do khoang 700 - 800°C: FeO + CO — Fe + CO,
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Chum phwong trinh hoa hoc Tir dién phwong trinh héa hoc
PHAN B. CHUOI PO PHAN UNG CUA SAT

1.So dé 1

1 2 3 4 5 6
Fe @) FeS @ FeSO, ﬁ’ Fez(SO4)3L>F e(OH);—— ( ) Fe,O, L
Fe -5 FeN0,), <&, FeN0,), - Fe,0, L ke (s0,), s Feso,

Ddp so:

0
(1): Fe + S —— FeS
Q): FeS + H,S0, (loding) — FeSO, + H,ST
A3): 2FeSO, + 4H,SO, (dic) — Fe,(SO,); + SO,T + 4H,0
4): Fe,(SO,), + 6NaOH —> 2Fe(OH);| + 3Na,SO,
(5): 2Fe(OH), —L > FezO + 3H,0
(6): Fe,0, + 3H, —— 2Fe + 3H,0
(7): Fe + Cu(NO,), — Fe(NO,), + Cul
(8): 3Fe(NO,), + 4HNO, (lodng) — 3Fe(NO,), + NOT + 2H,0
0
9): 2Fe(NO,), —— Fe,0, + 6NO, + %oz
(10): Fe,0, + H,SO, — Fe,(SO,); + 3H,0
(11): Fe,(SO,), + Fe — 3FeSO,
2.S0db 2
7
Fe,O, Q @Y FeO ﬂ» Fe(Cl, ﬁ» FeCl, L> Fe(OH);,
(2:> Fe 10 11 112
Fe(NO,), ) (8] Fey(S0,), O, FeSO, 19 g, (D FeCl,
BDdp so:
0
(1): Fe,0, +4CO —Y> 3Fe + 4CO,
0
Q): 3Fe + 20, (khong khi) —* Fe,0,
3): Fe + 4HNO, (loang) — Fe(NO,), + NOT + 2H,0
°>570°C
(4): Fe + H,O FeO + H,
(5): FeO + 2HCI — FeCl, + H,0
(6): 2FeCl, + Cl, — 2FeCl,
(7): FeCl, + 3NaOH — Fe(OH),| + 3NaCl
0

(8): 2Fe + 6H,S0, (dic) —— Fe,(SO,), + 350,17 + 6H,0

26
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9): Fe,(SO,); + Fe — 3FeSO,

dpdd 1
(10:  FeSO, + HO —— Fe+ ~0,1 + HSO,
(1)) 2Fe + 3Cl, — 2FeCl,
(12);  Fe(OH), +3HCI — FeCl, + 3H,0
3.S0d6 3
3 4

(1), FeCl— 2 Fe(OH), —2> FeSO 2 Fe.(S0,),— > Fe(OH), ©

Fe "(13)|}(14) las) li6) ta7 ta8)  Fe,0,

(T} FeCl, —— Fe(OH),—g>> Fe, Fe(NO,), T12)

F
9 [0 Fer

Bdp so:
(1): Fe + 2HCI — Fe(l, + H,?
2): FeCl, + 2NaOH — Fe(OH),| + 2NaCl
A3): Fe(OH), + H,SO, (loing) —» FeSO, + 2H,0
(4): 2FeSO, + 4H,SO, (dac) —> Fe,(SO,), + SO,T + 4H,0
(5): Fe,(SO,); + 6NaOH — 2Fe(OH),| + 3Na,SO,
6): 2Fe(OH), —Ls Fe,0, + 3H,0
0

(7): 2Fe + 3Cl, —> 2FeCl,
(8): FeCl, + 3NaOH — Fe(OH),| + 3Na(Cl

0
9): 2Fe(OH), —> Fe,0, + 3H,0

0

(10): Fe,0, +3CO0 —'> 2Fe + 3CO,
(11): Fe + 4HNO, (lodng) — Fe(NO,);, + NOT + 2H,0

0
(12): 2Fe(NO,), —— Fe,0, + 6NO, + goz
(13): 2FeCl, + Cl, — 2FeCl,
(14): 2FeCl; + Fe — 3Fe(],
(15): 4Fe(OH), + O,+ 2H,0 —> 4Fe(OH),

0,
(16): 2FeSO, Fe,0; + 2SO, + %02

0

(17): 2Fe + 6H,S0, (dac) Fe,(SO,); + 350,T + 6H,0
(18): Fe(NO,), + 3NaOH — Fe(OH),| + 3NaCl
4.So do 4

(2) 3) “,



Chuéi phwong trinh héa hoc Tir dién phwong trinh héa hoc

(1), FeSO, FeCO, Fe,(SO,), FeSO, _(5)
Fes, |11 a2 1(13) b4y Fes
6) Fe,0, —>FeO —— Fe,0, —— Fe (10
(6) Fei0s — 5 0
Ddp so:

(1): FeS, + H,SO, (loing) —» FeSO, + H,S + S
2): FeSO, + 2NaHCO, — FeCO,| + CO,1 + Na,SO,

0
3): 2FeCO, + 4H,S0, (dic) —— Fe,(SO,); + SO, T +2C0,1 +4H,0
(4): Fe,(SO,); + Fe — 3FeSO,
(5): FeSO, + (NH,),S — FeS! + (NH,),SO,

0
(6): 4FeS, + 110, —> 2Fe,0, + 8SO,
): Fe,0, +CO 200:600C HEe0 + O,
(8): 2FeO + %02 =%, Fe,0,
_ 0,
): Fe,0, + 3c0 2089 HEe + 3c0,
0
(10): Fe + S —— FeS
0,
(11):  2Fes0, —2<, Fe,0, + 250, + %oz
: S

(12): FeCO; <pmimom 2Fe0 + CO,
(13): Fe,0, + 3H,S0, —» Fe,(SO,); + 3H,0
(14): Fe + H,SO, (loang) — FeSO, + H,1
5.S0dé 5

Hay chon cac chat A, B, D thich hgp tir cac chat Fe, Fe,0,, Fe(NO,), dé hoan thanh so d6 bién héa sau:

FeSO; (3) Fe(NO.),
Olle « 9 anlla2

D

A
B
(4)

Ddp so: A la Fe,0;; Bla Fe(NO,),; D 1a Fe.

dpdd 1

(1): FeSO, + HLO —— Fe + Eon + H,S0,

Q2): Fe + CuSO, — FeSO, + Cu+

(3): FeSO, + Ba(NO,), — Fe(NO,), + BaSO, |

(4): Fe + 4HNO, (loang) — Fe(NO,), + NOT + 2H,0
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Chuéi phwong trinh héa hoc Tir dién phwong trinh héa hoc

0,
(5): 2FeSO, Fe,0, + 250, + %02
3 nung
6): 2Fe + 0, (dn) ~E FeO,
_2NN°
7): Fe,0, + 3c0 2089 HEe + 3c0,
0
8): 2Fe(NO,), —— Fe,0, + 4NO, + %oz
t 3
9): 2Fe(NO,), Fe,0; + 6NO, + ~0,
(10):  Fe,0, + 6HNO, — 2Fe(NO,), + 3H,0
(11):  3Fe(NO,), + 4HNO, (loing) —= 3Fe(NO,), + NOT + 2H,0
(12):  2Fe(NO,), + Fe — 3Fe(NO,),
6. S0 d6 6

Cho A la mot muoi nitrat. Vi€t cac phuong trinhg phan tng theo day bi€n héa sau:

A+Wr BW‘
e

+ dd NaOH

t° +B
Fe(OH), D E A

Ddp 56+ A 1a Fe(NO,),.
3Fe(NO,), + 4HNO, (lodng) —> 3Fe(NO,), + NOT + 2H,0

(A) (B)
Fe(NO,), + 2NaOH — Fe(OH),| + 2NaNO,
(A) ©
Fe(NO,), + 3NH, + 3H,0 — Fe(OH),| + 3NH,NO,
(B) X) (2)
4Fe(OH), + O, + 2H,0 —> 4Fe(OH),
© (2() (2)
2Fe(OH), Fe,0, + 3H,0
(D)
Fe,0, + 3CO J90800°C HEe + 3c0,
(D) (E)
Fe + 2Fe(NO,), — 3Fe(NO,),
(E) (B) (A)

7.Sodo 7
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Chuéi phwong trinh héa hoc

Tir dién phwong trinh héa hoc

A ) o “4) o (7N o 9 (12) I
B&>F6Cl3 (5—)>FeC12 Fe(OH)2&>Fe(OH)3 (13) FeCl,
c—B 4+ L ® 4 B 4 LAD 4 a4 |

BPdp so: A la Fe; B la Fe,0;; C la FeCl,.
(1): 2Fe + 3Cl, —tO+2FeC13
(2): Fe,0, + 6HCl — 2FeCl; + 3H,0
(3): 2FeCl, + Cl, — 2Fe(l,
(4): 2FeCl; + Fe — 3Fe(],
(5): 2FeCl; + Cu — 2FeCl, + CuCl,
(6): 2FeCl, + 2KI — 2FeCl, + I, + 2KClI
(7): FeCl, + 2NaOH — Fe(OH),] + 2Na(Cl
(8): FeCl, + 2NH, +2H,0 — Fe(OH),| + 2NH,NO,
9): 4Fe(OH), + O,+ 2H,0 — 4Fe(OH),
(10): 2Fe(OH), + H,0, —> 2Fe(OH),
(11): 2Fe(OH), + Cl, + 2NaOH (loang) — 2Fe(OH), + 2NaCl
(12): FeCl, + 3NaOH —> Fe(OH),| + 3NaCl
(13): FeCl, + 3NH, +3H,0 — Fe(OH),| + 3NH,NO,
(14): 2FeCl, + 3Na,CO; +3H,0 —> 2Fe(OH),| + 3CO,7T + 6NaCl
8.S0do8

(2), FeSO, ) Fe @ Fe(NO3)2ﬂ>Fe(OH)2 (6)
Fe 1L pes (12)} a3as  aslae) la7 Fe203(1—82Fe
(7)  Fe,O, ® FeO 9 Fe(NO3)3(TO)>Fe(OH)3 (11)

Bdp so:
(1): Fe + S —t0+ FeS
(2): FeS + H,SO, (loang) —> FeSO, + H,ST

dpdd 1

(3): FeSO, + HLO —— Fe + EOZT + H,SO,
(4): Fe + 2Fe(NO,); — 3Fe(NO,),
(5): Fe(NO,), + 2NaOH — Fe(OH),| + 2NaNO,
(6): 4Fe(OH), + O, Wt;kh? 2Fe,0; + 4H,0
(7): 4FeS + 70, v, 2Fe,0; + 4S0,
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Chuéi phwong trinh héa hoc Tir dién phwong trinh héa hoc

(8): Fe,0, + CO 2FeO + CO,
9): 3FeO + 10HNO, (loing) — 3Fe(NO,), + NOT + 5H,0
(10): Fe(NO,); + 3NaOH —> Fe(OH),| + 3NaNO,
(11):  2Fe(OH), —U> Fe,0, + 3H,0
(12 2Fes0, €. Fe0, + 250, + %oz
(13 Fe + Ho 2%C R0 + H,
(14): FeO + H, —to> Fe + H,O
(15): 3Fe(NO,), + 4HNO, (loding) —> 3Fe(NO,), + NOT + 2H,0
(16): 2Fe(NO,), + Fe — 3Fe(NO,),
(17): 4Fe(OH), + O,+ 2H,0 —> 4Fe(OH),
(18):  Fe,0, + 3CO J19800°C Hpe 4 3c0,
9.S0d69
FeS, +0,,t° Adkhi) ﬂ B (rin) +Fe, t° D +dd H,S0, 1 B dpdd
) 3) ) )
+dd H,80,1 _ +KMnO,/H,S0,1 +F +ddNaOH _ +0,+H,0 t
© - (7 ¢ ® " o (10) ™M
Pdp so:
(1): 4FeS, + 110, _v, 2Fe,0, + 8S0,
(A)

Q2): SO, + 2H,S — 3S{y + 2H,0

(A) (B)
3): Fe + S —to* FeS

(B) (D)

(4): FeS + H,SO, (loding) —> FeSO, + H,ST

(D) (E)
(5): FeSO, + H,0 O R+ %OZT + H,SO,

(B) (F)
(6): Fe + H,SO, (loing) — FeSO, + H,T

(F) (E)
(7): 10FeSO,+2KMnO,+ 8H,S0, —5Fe,(S0,); + K,SO,+ 2MnSO,+ 8H,0

(E) G)
(8): Fe,(SO,); + Fe — 3FeSO,

(G) (F) (E)
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Chuéi phwong trinh héa hoc

Tir dién phwong trinh héa hoc

9): FeSO, + 2NaOH —> Fe(OH),| + Na,SO,
(E) (H)
(10):  4Fe(OH), + O,+ 2H,0 — 4Fe(OH),
(H) (K)
0
(11):  2Fe(OH), —> Fe,0, + 3H,0
(K) M)
10. So d6 10
(1) (2) (6) (7) an (12)
| Gy v FENO) =3 | RS
Fe ( Fe(NO,), (8) Fe,0, Fe
| b p | A
Fe,0 Fe(OH Fe,0
@ ) “On: <19 e O
Bdp so:
(1): Fe + H,0 27%C Eeo + H,
(2): 3FeO + 10HNO, (loing) — 3Fe(NO,), + NOT + 5H,0
3): Fe + 4HNO, (loang) — Fe(NO,); + NOT + 2H,0
“): 3Fe + 4H,0 579C Eeo, + 4H,
5): 3Fe,0, + 28HNO; (loing) —> 9Fe(NO,), + NOT + 14H,0
©6): 2Fe(NO,), + Fe —= 3Fe(NO,),
0
(7): 2Fe(NO,), —— Fe,0, + 4NO, + %02
0
8): 2Fe(NO,), —— Fe,0, + 6NO, + %oz
9): Fe(NO,); + 3NaOH — Fe(OH),] + 3NaNO,
0
(10):  2Fe(OH), Fe,0, + 3H,0
(11):  Fe,0, +CO 30000C_ Hro + Co,
0
(12):  FeO + H, Fe + H0
0
(11):  Fe,0, + 3c0 22289C ke + 3c0,
(14:  3Fe,0, +CO 29C ope 0, + CO,
0
(15  Fe,0, + 4H, 3Fe + 4H,0
11. So do 11
| (1) 4) (7) (10) (13) )
1 14
Fe— 2+ Fes0, — 2+ Fe (50, Fes0, — 1 pe(om), —14 Fe(om),
) T () I ) N (:13%) bl (15) 4



Chuéi phwong trinh héa hoc Tir dién phwong trinh héa hoc

Ddp so:
(1): Fe + H,SO, (loing) — FeSO, + H,T
Q2): Fe + CuSO, — FeSO, + Cud
3): Fe,(SO,); + Fe —> 3FeSO,
(4): 2FeSO, + 2H,S0, (dic) — Fe,(SO,), + SO,T + 2H,0
(5): 10FeSO,+2KMnO,+ 8H,S0, —>5Fe,(SO,); + K,SO,+ 2MnSO,+ 8H,0
(6): 6FeSO, + 3Cl, —> 2Fe,SO,), + 2FeCl,
7): Fe,(SO,); + SO, + 2H,0 — 2FeSO, + 2H,SO,
(8): Fe,(SO,); + Cu — 2FeSO, + CuSO,
(9): Fe,(SO,); + 2KI — 2FeSO, + L, + K,SO,
(10): FeSO, + 2NaOH — Fe(OH),| + Na,SO,
(11): FeSO, + 2NH, +2H,0 — Fe(OH),| + (NH,),SO,
(12): FeSO, + Ba(OH), — Fe(OH),| + BaSO,|
(13): 4Fe(OH), + O,+ 2H,0 —> 4Fe(OH),
(14): 2Fe(OH), + H,0, —> 2Fe(OH),
(15): 2Fe(OH), + Cl, + 2NaOH (loang) — 2Fe(OH), + 2NaCl
12. So db 12
FeSO, (1) (4) Fe(NO,), — O, Fe(om),— s Fe,0, (1) (8) FeO
(i)\ Fe/ \Fe ‘//1(9)
Fe,0, “B) (IF)AFeS ﬁ»Fesq Lz)>Fe2(so4)3‘(/13) (%‘%Ck
Bdp so:
(1): FeSO, + H,0 2% pe s %OZT + H,S0,
Q2): Fe + H,SO, (loing) — FeSO, + H,T
3): 3Fe + 4H,0 U<579C Re0, + 4H,
(4): 2Fe(NO,); + Fe — 3Fe(NO,),
(5): Fe(NO,), + 2NaOH —> Fe(OH),| + 2NaNO,
(6): 4Fe(OH), + O, Wt;kh? 2Fe,0, + 4H,0
(7): Fe,0, + 300 198%°C Hre + 3c0,
®): Fe + 10 22C peo + H,
): FeO + H, ——> Fe + H,0
(10): Fe + S — > FeS
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(11): FeS + H,SO, (loaing) —> FeSO, + H,ST
(12): 2FeSO, + 2H,SO, (dic) — Fe,(SO,); + SO,T + 2H,0
0
(13): 2Fe + 6H,SO, (dac) — Fe,(SO,); + 350,17 + 6H,0
0
(14): 2Fe + 3Cl, 2FeCl,
13.So do 13
4
(3)_ FeSO, L» Fe(OH); (5)
(1) 2) .~ ~ ® (7
Fe — Fe,0,— Fe Fe,O,—>Fe — FeO

@ Fe(N%a»Fe(Nog)}(/lS) ®)

Bdp so:

(1): 3Fe + 4H,0 t'<570°C Fe,O, + 4H,

2): Fe,0, + 400 1228 3ke + 4co,

(3): Fe + H,SO, (loing) — FeSO, + H,7T

(4): 4FeSO, + O, + 8NaOH + 2H,0 — 4Fe(OH),| + 4Na,SO,

(5): 2Fe(OH), — '+ 2Fe,0, + 3H,0

(6): 3Fe,0, + 8Al . 9Fe + 4A1,0,

7): Fe + 1,0 22%C geo 4 W,

(8): 2Fe(NO,); + Fe — 3Fe(NO,),

9): 3Fe(NO,), + 4HNO, (loing) — 3Fe(NO,); + NOT + 2H,0

(10): JFe(NO,), — > Fe,0, + 6NO, + %oz

14. So do 14
(2),, Fe ﬂ» FeS\Gt) &) Fe(NOS)QQ Fe(NO); _(7)

Fe Q» FeSCi FeSO4/Y \I:“ezOSQFe
N (117 P
(9) ~ Fe,0,— FeO (12) 'Fe(OH), — Fe(OH), ~ (14)

(10) (13)
BDdp so:

(1): Fe + H,SO, (loing) — FeSO, + H,T

Q2): FeSO, + H,0 P R s %on + H,S0,

3): Fe + S —U» FeS

(4): FeS + H,SO, (loding) —> FeSO, + H,ST

(5): FeSO, + Ba(NO,), — Fe(NO,), + BaSO,
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(6): 3Fe(NO,), + 4HNO; (loing) — 3Fe(NO,);, + NOT + 2H,0
0
7): 2Fe(NO,), —— Fe,0, + 6NO, + %oz
8): Fe,0, + 3CO 1008%0°C_HEre 4+ 3c0,
0,
9): 2FesO, —2C, Fe0, + 250, + %02
0,
(10): Fe,0, + CO 290C HEe0 + O,
(11): FeO + H,SO, (lodng) —> FeSO, + H,0
(12): FeSO, + 2NaOH — Fe(OH),| + Na,SO,
(13): 4Fe(OH), + O, + 2H,0 —> 4Fe(OH),
0
(14): 2Fe(OH), —— Fe,0, + 3H,0
15. So do 15
(1) 3) 6) ©) (12)
| L e N e S N
Fe Fe,O, () Fe FeSO,— Fe,(SO,);—— Fe(OH),
| p | | p | A A
() (5) (8) (1T) (14)
Pdp so:
0 0,
(1): 3Fe + 4H0 € Reo, + 4H,
0
(2): 3Fe + 20, —> Fe,0,
0,
3): Fe,0, + 4CO 1998%C 3. + 4c0,
0
(4): 3Fe,0, + 8A1 —L> 9Fe + 4Al,0,
0
(5): Fe,0, + 4H, —'> 3Fe + 4H,0
(6): Fe + H,SO, (loang) — FeSO, + H,7T
(7): Fe + CuSO, — FeSO, + Cuv
(8): Fe + Fe,(SO,); — 3FeSO,
9): 2FeSO, + 2H,SO, (dic) — Fe,(SO,); + SO,* + 2H,0
(10): 4FeSO, + O, + 2H,S0, (loing) — 2Fe,(SO,); + 2H,0
(11): 10FeSO, + 2KMnO, + 8H,SO, (lodng) —= 5Fe,(SO,); + K,SO, +
2MnSO, + 8H,0
(12): Fe,(SO,); + 6NaOH — 2Fe(OH),| + 3Na,SO,
(13): Fe,(SO,); + 6NH, + 6H,0 —> 2Fe(OH),| + 3(NH,),SO,

(14):  Fe,(SO,), + 3Na,COr+ 31,0 2Fe(OH), | +3CO,71 + 3Na,S0,
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Chuéi phwong trinh héa hoc ’ Tir dién phwong trinh héa hoc
CROM VA HOP CHAT

PHAN A. TOM TAT LY THUYET
I. CROM
1. Tac dung véi phi kim:
- T4c dung véi oxi:
3Cr +20,,, ——> Cr,0,

- Tac dung véi halogen:

2Cr + 3Cl, —“— CrCl,
2. T4c dung véi axit
- Tac dung véi dung dich axit HCI va H,SO, loang — Mu6i crom(Il) + H,:
Cr+ 2HCl — CCl, + H,
Cr + H,SO,— CrSO, + H,
Néu c6 mit oxi khong khi, mu6i Cr(II) chuyén thanh mu6i Cr(III):
2CrClL, + O, + 2HCI — 2CrCl; + H,0
2CrSO, + O, + H,SO,— Cr,(SO,), + H,0O
- Dung dich H,SO, dac, nong:
2Cr + 6H,S0, —— Cr,(SO,); + 350, + 6H,0
Chi y: Cr khong tan trong dung dich H,SO, dac nguoi!
- Dung dich HNO,: Cr tdc dung vé6i dung dich HNO, tao thanh Cr(NO,),, nuéc va cdc san phdm tng vdi sO
oxi hoa thdp hon cua nito (NH,NO, ; N, ; N,O ; NO ; NO,).
Vi du:
Cr + 6HNO, (dac) —°— Cr(NO,), + 3NO, + 3H,0
Chu y: Cr khong tan trong dung dich HNO, dac nguoi!
II. HOP CHAT CROM(II):
Hop chat Cr(II) khi tdc dung véi chat oxi hod s€ bi oxi hoa thanh hgp chat Cr(III).
1. Crom(II) oxit: CrO
a. Trang thdi, mau sac, tinh tan: La chét ran mau den, khong tan trong nudc.
b. Tinh chat hoa hoc:
- Tinh chét cta oxit bazo:
CrO + H,SO, (loang) — CrSO, + H,0O
- Tinh khir: thé hién khi tdc dung véi chat oxi hod manh nhu dung dich HNO,, dung dich H,SO, dic...
2CrO + 4H,S0, (dac) — Cr,(SO,), + SO, + 4H,0
3CrO + 10HNO; — 3Cr(NO,), + NO + 5H,0
2. Crom(II) hidroxit: Cr(OH),
a. Trang thdi, mau sac, tinh tan: La chat ran mau vang nau, khong tan trong nudc.
b. Tinh chat hoa hoc:
- Tinh chat bazo: Cr(OH), + 2HCI — CrCl, + 2H,0
- Tinh khir: & nhiét do thuong Cr(OH), bi oxi hoa nhanh chéng trong khong khi 4m thanh Cr(OH), mau xanh
réu:
4Cr(OH), + O, + 2H,0 — 4Cr(OH),
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Chuéi phwong trinh héa hoc Tir dién phwong trinh héa hoc
c. Diéu ché:

Cho dung dich mudi Cr(IT) tic dung véi dung dich kiém.
3. Muo6i crom(II):
- Tinh chét clia mu6i: (cic phan ting trao d6i):
CrSO, + 2NaOH — Cr(OH), + Na,SO,
- Tinh khir manh: thé hién khi tdc dung véi chat oxi hod manh nhu khi Cl,, dung dich HNO,, dung dich
H,SO, dac, dung dich KMnO, trong moi truong H,SO, loang...
2CrCl, + Cl, — 2CrCl,
2CrSO, + 2H,S0O, (dac) — Cr,(SO,), + SO, + 2H,0
4CrSO, + O, +2H,S0, (loang) — 2Cr,(SO,), + 2H,0
3Cr*" + NO, + 4H" — 3Cr’* + NO + 2H,0
II. HOP CHAT CROM(III)
1. Crom(I1I) oxit: Cr,0O,
a. Trang thdi, mau sic, tinh tan: Dang bot mau xanh thim, dang tinh thé mau den, c6 4nh kim, khong tan
trong nudc.
b. Tinh chat hoa hoc:
- Tinh chat cta oxit bazo:
Cr,0, + 3H,SO, — Cr,(SO,), + 3H,0
Cr,0O; + 6HNO, — 2Cr(NO,), + 3H,0
- Tinh oxi ho4: thé hién khi tic dung véi cac chat khir kha manh nhu Al:
Cr,0, + 2Al —“— 2Cr + ALO,
c. Diéu ché:
- Nhiét phan Cr(OH),: 2Cr(OH), SN Cr,0, + 3H,0
2. Crom(III) hidroxit: Cr(OH),
a. Trang thdi, mau sac, tinh tan: La chat két tha mau xanh réu, khong tan trong nudc.
b. Tinh chat hoa hoc:
- Tinh chat ludng tinh:
Cr(OH); + 3HClI — CrCl; + 3H,0
Cr(OH); + NaOH — NaCrO, + 2H,0
- Tinh khir

Cr(OH), + 3H,S0, —>— Cr,(SO,); + 3H,0

2Cr(OH); + 3Br, + 10NaOH — 2Na,CrO, + 6NaBr + 8H,O
2Cr(OH); + 3NaClO + 4NaOH — 2Na,CrO, + 3NaCl + 5H,0
- Phan tng nhiét phan: 2Cr(OH), —“— Cr,0, + 3H,0
c. Diéu ché:
- Cho dung dich mudi Cr(IIT) tic dung vé6i dung dich NH; hoéc céc dung dich bazo kiém:
CrClL; + 3NH; + 3H,0 — Cr(OH),| + 3NH,CI
CrClL; + 3NaOH — Cr(OH), | + 3NaCl
3. Mudi crom(III):
Tinh chat cia muéi: (cc phan tng trao déi):
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CrCl; + 3NaOH — Cr(OH), | + 3NaCl

III. HOP CHAT CROM(VI)
1. Crom(VI) oxit: Cr,0,
a. Trang thdi, mau sic, tinh tan: 1a tinh thé dang hinh kim, mau d6 thAm.
- Tinh oxi hod manh
- Tinh chat cta oxit axit: 1a anhidrit clia hai axit: axit cromic (H,CrO,) va axit dicromic (H,Cr,0,). Khi tac
dung v6i nudc, tao thanh san pham chi yéu 12 axit dicromic:
2CrO; + H,0 —» H,(Cr,0,
b. Axit cromic va mudi cromat
Ton cromat CrO%~ va dicromat Cr,0 > cung ton tai trong dung dich & trang thdi can bang, tuy thudc
vao pH:
CrO; + 2H* = Cr,0% + H,0 pK.=42.10"
c. Axit dicromic va mudi dicromat
- Phan tng can bing clia ion Cr,0,> trong dung dich.
Cr,05 + H,0 == 2CrO; + 2H"
- Tinh oxi héa manh (dic biét trong moi trudng axit): oxi héa Fe** thanh Fe™*, I' thanh 1,, SO §‘ thanh SO i" ,
HCI dac thanh Cl,, Sn** thanh Sn**, C,H;OH thanh CH,CHO...

Cr,0% + 6Fe* + 14H" — 2Cr™* + 6Fe™ + 7H,0
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PHAN B— CHUOI PHAN UNG CUA CROM

1.Sodo 1
o s oo, 2 amoy, -2 crony, 2 Najcrony,] -2
croH), =2 cr,0, ~ O, k[cr©oH),] =L cr,(50,), — 2L KCr(SO,),.12H,0

DPdp 50

(1): 4Cr + 30, —to* 2Cr,0,

Q): Cr,0, + 6HNO, — 2Cr(NO,), + 3H,0

3): Cr(NO,); + 3NH, + 3H,0 — Cr(OH),| + 3NH,NO,

4): Cr(OH); + NaOH — Na[Cr(OH),]

(5): K[Cr(OH),] + CO, — Cr(OH);| + KHCO,

(6): 2Cr(OH), —— 2Cr,0, + 3H,0

(7): Cr,0, + 2KOH + 3H,0 — 2K[Cr(OH),]

(8): 2K[Cr(OH),] + 4H,S0, — Cr,(SO,); + K,SO, + 4H,0

(9): Cr,(SO,), + K,S0, + 24H,0 Xfmh 5 cs0,),.12H,0

2.S0 dé 2

Cr,0, (1) (3) CrSO, ﬂC(OH% _©), K,Cro, (7) (8) _ Cr
Cr | a3) T(14)\Cr2 3/

CrCl, “©) (R‘ Crz(SO4)3(9—)> K2Cr04ﬂ> KQCrZO/(lrl) (15*&2(504)3

Pdp s0:

(1): 4Cr + 30, v, 2Cr,0,

Q): Cr + 2HCI — CrCl, + H,1

3): Cr + H,SO, (lodng) — CrSO, + H,1

@): 2Cr + 6H,80, (dic) —L» Cry(SO,); + 350,1 + 6H,0

(5): 4CrSO, + 8NaOH + O, +2H,0 — 4Cr(OH), + 4Na,SO,

(6): 2Cr(OH), + 3Cl, + 10KOH — 2K,CrO, + 6KCl + 8H,0

(7): Cr,0, + 3CL + 10KOH — 2K,CrO, + 6KCI + 5H,0

(8): Cr,0, + 2Al e 4 ALO,

9): Cr,(SO,); + 3Cl, + 16KOH — 2K,CrO, + 6KCl + 3K,SO, + 8H,0

(10): 2K,CrO, + H,SO, (loang) — K,Cr,O, + K,SO, + H,0

(11): K,.Cr,O, + S v, Cr,0, + K,SO,

(12): Cr,0, + 3H,50, (dac) —Ls Cr,(S0O,), + 3H,0
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(13):  4CrSO, + O, + 2H,S0, (lodng) — 2Cr,(SO,); + 2H,0
(14:  KCrO, + 2KOH — 2K,CrO, + H,0
3.80d63
0 0 @ O e, O 4 o %
Cr 3, ¢ s0,),—>8) Cr(OH), —(13) K,CrO,
O g NGO s KIGOM
Bdp so:
(1): Cr + H,S0, (loang) — CrSO, + H,7T
Q): ACtSO, + O, + 2H,S0, (loding) —= 2Cr,(SO,), + 2H,0
3): 2Cr + 6H,80, (dic) — Cry(SO,), + 380,14 + 6H,0
@): 4Cr + 30, —s 2010,
5): Cr,0, + 3H,S0, (dic) —> Cr,(SO), + 3H,0
©6): Cr(SO,), + 3BaCl, — 2CiCl, + 3BaSO, |
(7): CrCl, + 3NH, (lodng) + 3H,0 — Cr(OH),| + 3NH,CI
(8): Cr,(SO,); + 6NaOH (viradu) —> 2Cr(OH),| + 3Na,SO,
): Cr,(SO,), + 8NaOH (dic, du) —= 2Na[Cr(OH),] + 3Na,SO,
(10 Na[Cr(OH),] + CO, — Cr(OH),| + NaHCO,
(11):  2CKOH), —'> Cr,0, + 3H,0
(12:  CrO, + 3Cl, + 10KOH —Y> 2K,Cr0, + 6KCl + SH,0
(13):  2Cr(OH), + 3CL, + 10KOH — 2K,CrO, + 6KCl + 8H,0
(14:  Cr(OH), + KOH (dic) — K[Cr(OH),]
(15:  2K[Cr(OH),] + 3Cl, + 8KOH —2K,CrO, + 6KCl + 8H,0
4. S0 dé 4
(5)

" o) @GS0, = GO, © o

(NH,),Cr,0,~Cr,0,= Cr (13)} (14){}(15) K,CrO,= K,Cr,0,— CrCl,
) (10 Cr.(80) KCr0, T12) (8)
BDdp so:

(1): (NH,),Cr,0, —> Cr0, + N, + 4H,0
Q): Cr,0, + 2A1 —Us 2Cr + ALO,
3): 4Cr + 30, — 2010,
(4): Cr + H,S0, (loang) — CrSO, + H,7T
5): ACrSO, + 8NaOH + 0, +2H,0 —= 4Cr(OH), + 4Na,SO,
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(6): 2Cr(OH), + 3Cl, + 10KOH — 2K,CrO, + 6KCI + 8H,O
(7): 2K,CrO, + H,SO, (loang) — K,Cr,0, + K,SO, + H,O
(8): K,Cr,0, + 2KOH — 2K,CrO, + H,O
9): K,Cr,0, + 14HCl (dac)—tO-» 2KCl + 2CrCl, + 3Cl, + 7H,0
(10): 2Cr + 6H,SO, (dac) —to+ Cr,(SO,), + 350,17 + 6H,0
(11): Cr,(SO,), + 8KOH (dic, du) —> 2KCrO, + 3Na,SO,
(12): 2KCrO, + 3Cl, + 10KOH — 2K,CrO, + 6KCl + 5H,0
(13): 4CrSO, + O, + 2H,SO, (loang) — 2Cr,(SO,); + 2H,0
(14): Cr(OH), + KOH (dac) — KCrO, + 2H,0
(15): KCrO, + CO, + 2H,0 — Cr(OH),] + KHCO,
5.S0d65
- +Cl,, A +dd KOH du B + Cl,+ KOH dac c +dd H,S0,, 1 D +dd HCl dac, t°
Q8 2) 3 4) (5)
+dd NH; lodng +KOH dac,du _ +dd H,S0,, 1 két tinh o
© E o B ® G+H o K (muo6i kép)
Pdp so:
(1): 2Cr + 30, —to> 2CrCl,
(A)
(2): CrCl; + 4KOH — K[Cr(OH),] + 3NaCl
(A) (B)
(3): 2K[Cr(OH),] + 3Cl, + 8KOH — 2K,CrO, + 6KCl + 8H,0
(B) ©
(4): 2K,CrO, + H,SO, (loang) — K,Cr,O, + K,SO, + H,0
© (D)
(5): K,Cr,0, + 14HCl (dac)—to+ 2KCI + 2CrCl; + 3Cl, + 7H,0
(D) (A)
(6): CrCl; + 3NH, (loang) + 3H,0 — Cr(OH),| + 3NH,CI
(A) (E)
(7): Cr(OH), + KOH (dac) — K[Cr(OH),]
(E) (B)
(8): 2K[Cr(OH),] + 4H,SO, (loang) — K,SO, + Cr,(SO,); + 8H,0
(B) G) (H)
9): K,SO, + Cry,(SO,); + 24H,0 w K,SO,.Cr,(S0,);.24H,0 (G) (H)
(K)
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PONG VA HOP CHAT

PHAN A. TOM TAT LY THUYET

1. PONG
1. Tac dung véi phi kim:
- Tac dung véi oxi khi d6t nong:
2Cu+0, ,, — 2Cu0
4Cu + O, iy —— 2Cu,0
- Tac dung véi halogen khi dot néng:
Cu + Cl, —~— CuCl,
2. Tac dung véi axit
- Tac dung v6i dung dich axit HCI va H,SO, loangkhi ¢6 mat oxi khong khi:
2Cu + 2H,SO, + O, — 2CuSO, + 2H,0
- Dung dich H,SO, dac, néng:
Cu + 2H,80, —“— CuSO, + SO, + 2H,0
Chu y: Cu khong tan trong dung dich H,SO, dac nguoi!
- Dung dich HNO;: Cu tdc dung véi dung dich HNO, tao thanh Cu(NO,),, nudc va cdc san phdm ting véi s6
oxi hoa thap hon cua nito (thuong 1a NO ; NO,).
Vi du:
Cu 4+ 6HNO, (dac) - Cu(NO,), + 3NO, + 3H,0
3. Tac dung v6i dung dich muo6i
Cu + 2AgNO; — Cu(NO,), + 2Ag

II. HGP CHAT PONG(I)
1. Bong(I) oxit: Cu,0O
a. Tinh chat vat ly: La chat ran mau do gach, it tan trong nudc.
b. Tinh chat héa hoc:
- Tinh bazo:
Cu,O + H,SO, (loang) — CuSO, + Cu + H,O

- Tinh khr:
3Cu,0 + S8HNO, (lodng) — 6Cu(NO,), + 2NO + 4H,0
2. bong(I) halogenua

CuF Cu(Cl CuBr Cul
Mau sac: Do thim trang trang trang
Tinh tan: it tan it tan it tan it tan

[1I. HOP CHAT PONG(II)
1. Bong(II) oxit: CuO
a. Trang thdi, mau sic, tinh tan: La chat rdn mau den, khong tan trong nudc.
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b. Tinh chat hoa hoc:

- Tinh chat cua oxit bazo:
CuO + H,SO, —» CuSO, + H,0
- Tinh oxi ho4: thé hién khi nung néng véi cdc chat khir nhu C, CO, H,, Al:

CuO +H, —%> Cu+H,0
c. Diéu ché:
- Cho dong chdy trong oxi khong khi.
- Nhiét phan cac hgp chat khong bén ctia Cu(Il):

Cu(OH), —>— CuO + H,0 hoac CuCO, —>— CuO + CO,
2. Bong(II) hidroxit: Cu(OH),
a. Trang thdi, mau sic, tinh tan: La chat ran mau luc nhat, khong tan trong nudc.
b. Tinh chat hoa hoc:
- Tinh chat bazo: Cu(OH), + 2HCI — CuCl, + 2H,0
- Phan tng tao phic: dong(IT) hidroxit tan dugc trong dung dich NH; dac do tao thanh phiic chat amoniacac
bén:
Cu(OH), + 4NH; — [Cu(NH,),](OH),
c. Diéu ché&: Cho dung dich mu6i Cu(Il) tic dung véi dung dich kiém.
3. Muoi dong(II)
- Tinh chét clia mudi: (cic phan ting trao d6i):
CuSO, + 2NaOH — Cu(OH), + Na,SO,
- Tinh oxi ho4: thé hién khi tidc dung véi cac kim loai manh hon:
Mg + CuSO, — MgSO, + Cu
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PHAN B . CHUOI PHAN UNG CUA PONG

1.Sodo 1
5 6
CuO ‘Q ) 97 CudCl, L»Cu(OH)2L> Cu,0 (7) (8)/15 a,[Cu(OH),]
Cu CuSO,

£ e
O @ @ uso, — O [cuNHy, 150 (0 (1,

Ddp so:
(1): 4Cu + 30, — 2000,
Q): Cu + 4HNO, (dic) — Cu(NO,), + 2NO, + 2H,0
3): Cu + C, —Us cuCl,
4): 2Cu + O, + 2H,S0, (lodng) — 2CuSO, + 2H,0
(5): CuCl, + 2NaOH — Cu(OH),| + 2NaCl
6): 2Cu(OH), + CH,CHO + NaOH —> Cu,0 | + CH,COONa + 3H,0
(7): Cu,0 + 3H,50, (dic) — 2CuSO, + SO,1 + 3H,0
8): CuSO, + 4NaOH (dic) 19" N, [Cu(OH),] + Na,SO,
9): CuSO, + 4NH, (dic) —» [Cu(NH,),]SO,
(10): [Cu(NH.,),]SO, + 2H,S0, (lodng, du) — CuSO, + 2(NH,),SO,
(1) Cuso, + Ho —2& oy 4 %on + H,S0,
2.S0dé 2
(D G (7 (10) (13)
| Vo | 7o ¥ y
Cu&» CuSOAlL CuzOﬂ>CuSO4 & Cu ﬂ,) Cu(NO,),
|

L3 4 L_® © 4 1d2 4 d5 4

Bdp so:
(1): 2Cu + O, + 2H,50, (loding) — 2CuSO, + 2H,0
2): Cu + 21,0, (dac) — CusO, + SO,T + 2H,0
3): Cu + Fey(SO,), — CuSO, + 2FeSO,
4): 2CuS0, + CH,CHO + 3NaOH —Y> Cu,0 | + CH,COONa + Na,SO,
+ 3H,0
(5): 2CuSO, + Na,SO, + 4NaOH — Cu,0| +3Na,SO, + 2H,0
6): 2CuSO, 10e Cu,0 + 250, + %oz
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(7): Cu,0 + 3H,S0, (dic) — 2CuSO, + SO,1 + 3H,0
(8): Cu,0 + H,SO, (loding) — CuSO, + Cud + H,0
(9): Cu,0 + %O2+ 2H,S0, (lodng) —> 2CuSO, + 2H,0
dpdd 1
(10): CuSO, + HO —— Cu+ —0,1 + HSO,
(11): Fe + CuSO, — FeSO, + Cul
(12): Zn + CuSO,— ZnSO, + Cul
(13): Cu + 2AgNO, — Cu(NO,), + 2Ag{
(14): Cu + 2Fe(NO,); — Cu(NO,), + 2Fe(NO,),
(15): Cu + 4HNO, (dic) — Cu(NO,), + 2NO, + 2H,0
3.S50db 3
(2) (3) 4)
/)’CuCl —=> Cu(NO,);==— [Cu(NH,),(OH),—— CuS0, _(5)
Cu A 1(12) 1(13) 14)  cu
& cuo — - CuSO, Cu(OH), cuo (10)
(7 9)
Bdp so:
0
(1): Cu + Cl, — cuCl,
2): CuCl, + 2AgNO, — Cu(NO,), + 2AgCl]
3): [Cu(NH,),](OH), + 6HNO; (loang) —> Cu(NO,), + 4NH,NO, + 2H,0
(4): [Cu(NH,),](OH), + 3H,S0, (loing) —> CuSO, + 2(NH,),S0, + 2H,0
dpdd 1
(5): CuSO, + HO —— Cu+ 0,1 + HSO,
0
(6): 2Cu + 0, —> 2Cu0
7): CuO + H,S0, — CuSO, + H,0
(8): CuSO, + 2NaOH —> Cu(OH).| + NaSO,
(9): Cu(OH), —> CuO + H,0
(10): Cu0 + H, —Y> Cu + H,0
(11): CuO + 2HCI — CuCl, + H,0
(12): CuSO, + Ba(NO,), — Cu(NO,), + BaSO,
(13): Cu(OH), + 4NH, (dic) — [Cu(NH,),](OH),
(14):  2CuSO, —s 2Cu0 + 250, + O,
4.S0d6 4
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Tir dién phwong trinh héa hoc

I (D e (2) L (6) Cu(NO,); (7) o (11) ﬁ*
Cu (3) Cu,0 (8) Cu0 13 cunoy),
L ——cuso—* | CuSO, A CusSO——*
4) G 10) (14 (15)
DPdp 50
(1): cu + a, — cucy,
Q): 2CuCl, + CH,CHO + 3NaOH —U'» Cu,0| + CH,COONa + 2NaCl
3): 4Cu + O, (thicuw) —L> 20u,0
): Cu + 2H,50, (dic) —L> CuSO, + SO,1 + 2H,0
5): 2CuS0, + Na,SO, + 4NaOH — Cu,0| +3Na,S0, + 2H,0
©6): Cu,0 + 6HNO; (dic) — 2Cu(NOs), + 2NO,% + 3H,0
(7): CuNO,), —%> CuO + 2NO, + %oz
@): 2000 + O, (du) —L> 4Cu0
9): Cu,0 + H,SO, (loding) — CuSO, + Cud + H,0
(10):  CuSO, —> CuO + SO, + %02
(11  CuO + H,—Y>Cu + H,0
(12):  Cu + 4HNO, (dic) — Cu(NO;), + 2NO,+ + 2H,0
(13  CuO + 2HNO, — Cu(NO,), + 2H,0
(14:  CuO + HS0, — CuSO, + H,0
(15  CuSO,+ Ba(NO,), — Cu(NO,), + BaSO, |
5.S0d65
CuFes, ~22 9" A khi) %B(dd lofing) +C“(;())2 g +dd(1:g{3 YR dgid
+ O, du, t° + khi NH;/tO +dd HNO, d +dd NH;du  +dd HNO, 1 {0
(6) (7) —G ®) K ) M (10) K (11)
Bdp so:
(1): ACUFeS, + 130, —Y> 4CuO + 2Fe,0, + 85O,
(A)
Q): SO, + Cl, + 2H,0 — H,S0, + 2HCI
(A) (B)
3): 2Cu + O, + 2H,50, (lodng) —> 2CuSO, + 2H,0
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(B) (E)
4): CuSO, + 4NH, (du) — [Cu(NH,),]SO,
(B) (F)
(5): [Cu(NH,),JSO, + H,0 —2% ¢y + %om + (NH,),S0, + 2NH,
(F) G)
(6): 200 + 0, — 2000
(F) (OH)
(7): 3Cu0 + 2NH, —Y> 3Cu + N, + H,0
(H) G
(8): Cu + 4HNO, (dic) — Cu(NO,), + 2NO,% + 2H,0
G) (K)
(9): Cu(NO,), + 4NH, (du) — [Cu(NH,),|(NO,),
(K) M)
(10): [Cu(NH,),](NO,), + 4HNO, —> Cu(NO,), + 4NH,NO,
M) (K)
(11): Cu(NO,), —> CuO + 2NO, + %02
(K) (H)
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