NITO - PHOTPHO

PHAN A. TOM TAT LY THUYET
I.NITO
1. Té&c dung vai hidro:

N, + 3H, -F—e—t: 2NH;
2. Tac dung véi oxi:

N, + O 30(%000 2NO
3. Piéu ché:
- Trong phong thi nghiém: NH;NO, —&01%9 5 N, + 2H,0
- Trong c¢6ng nghiép: Chung cat phan doan khong khi long thu dugc N, va O..
Il. AMONIAC
1. Khi amoniac
a. Tinh bazo:

NH; + HCI — NH,CI

2NH3; + H;SO; — (NH4),SO4
b. Tinh khu:

- T4c dung véi oxi: 4NH; + 50, —285%C 5 ANO + 6H,0

- Tac dung vai clo:
2NH; + 3Cl, > N, + 6HCI
- Khar mot s oxit kim loai:
3CUO + 2NH; —Y» 3Cu + N, + 3H,0
2. Dung dich amoniac
a. Tac dung cua NHs vai H,O:
NH; + H,0 < NH; + OH
b. Tinh chat cua dung dich NHs:

- Lam d6i mau chi thi: qui tim— xanh ; phenoltalein — hdng.



- Tinh bazo:

NH; + H,SO; — NH;HSO,4

2NH; + H;SO; — (NH,)2SO4
- Tac dung véi dung dich mudi — hidroxit két taa, vi du:

AICI; + 3NH; + 3H,O0 — AI(OH);) + 3NH,CI

Hay:

AP* + 3NH; + 3H,0 — AIOH)3] + 3NH;

Phan tng ciing xay ra twong tu véi céc dung dich mudi FeCls ; FeSOs,...
11l. MUOI AMONI
1. Phan ting trao doi ion:

NH,Cl + NaOH — NaCl + NHz* + H,O  (phan &ng nhan biét
mudi amoni)

Hay:

NH; + OH — NHz;t + H;0
2. Phan ung phan huy:

NHCl —% NH; + HCI
IV. SAN XUAT AMONIAC
1. Nguyén liéu:
- N, dugc diéu ché bang phuong phéap chung cat phan doan khdng khi long.
- H, dugc diéu ché bang céach cho hoi nudc (H,0) qua than nung do:

C + H 0O —%5 CO + H, vaC + 2H,0 —%5 CO, + 2H,
2. Phan ng téng hop: ]

N, + 3H, —== 2NH,

V. AXIT NITRIC
1. Tinh axit manh

- T4c dung véi hidroxit (tan va khong tan) — Mudi + H,0



HNO; + NaOH — NaNO; + H)O

2HNO; + Mg(OH), — Mg(NO3), + 2H,0
- Téc dung voi oxit bazo — Mudi + H,0
Fe,0s + B6HNO; —> 2Fe(NOz); + 3H,0
CuO + 2HNO; — Cu(NOs), + H,0
2. Tinh oxi hod manh

- T4c dung véi hau hét kim loai, ké ca mot sé kim loai ding sau H nhu Cu, Ag:
Fe + BHNO;(dic) ———> Fe(NO3); + 3NO,1* + 3H,0
Fe + 4HNO;(loding) —%—> Fe(NO3); + NOT + 2H,0
Cu + 4HNO; —“ 5 Cu(NOz), + 2NO, + 2H,0

Ag + 2HNO; —Y AgNO; + NO, + H,0
- San pham caa phan tng thu thudc vao:
Ban chat kim loai:
Nong do axit: axit dac, chi yéu— NO; ; axit lodng, cha yéu — NO
Nhiét d6 phan ng.
- Mot kim loai tac dung véi dung dich HNOj3 tao ra nhiéu san pham khi, mdi san
pham viét 1 phuong trinh phan ng, vi du:
10Al + 36HNO; — 10AI(NO3z); + 3N,1 + 18H,0
8Al + 30HNO; — 8AI(NOz); + 3N,Ot + 15H,0
- Céc kim loai manh c6 thé khir HNO; thanh NH; (NHz + HNO3 —  NH;NO3)
4Mg + 10HNO; — 4Mg(NO3z), + NH;NO; + 3H,0
- Céc kim loai Al, Fe khong tan trong dung dich HNO3 dac nguoi!
- Dung dich chira mudi nitrat kim loai kiém (KNOs) va mot axit khong co tinh xi
ho& (HCI hoic H,SO4 lodng) ciing c6 tinh chét twong tu dung dich HNOs: vi du
cho Cu vao dung dich chira KNO3 va H,SO, loang:
Phuong trinh dién li:



KNO; — K' + NO; va H,SO; — 2H" + SOZ
Phuong trinh phan (ng:
3Cu + 2NO; + 8H" — 3Cu** + 2NOT + 4H,0
- Tac dung vai phi kim:
C + 4HNO; BN CO, + 4NO, + 2H,0
S + BHNO; —“—> H,S0, + 6NO, + 2H,0
- Téc dung voi hop chat c6 tinh khir (¢ trang thai oxi hod thap):
3FeO + 10HNO3; — 3Fe(NO3); + NO + 5H,0
FesO, + 10HNO; — 3Fe(NOz); + NO, + 5H,0
FeCO; + 4HNO; — Fe(NOz); + NO, + CO, + 2H,0
3Fe”* + NO; + 4H" > 3F* + NO + 2H,0
FeS, + 18HNO; —> Fe(NOs); + 2H,SO, + 15NO, + 7H,0
3. Piéu ché
- Trong PTN:
NaNO; (tinh thd) + H,SO,(dac) ——>s NaHSO; + HNO;?T
- Trong c6ng nghiép:
ANO, + 0O, + 2H,0 — 4HNOg3
VI. MUOI NITRAT
1. Tinh tan: T4t ca cac mudi nitrat déu tan trong nuéc.
2. Phan tng nhiét phan
- Mudi nitrat ciia kim loai manh phan nhuy thanh muébi nitrit va oxi:
2KNO; —Y— 2KNO; + O,
- Mudi cua cac kim loai trung binh phan huy thanh oxit + nito dioxit va oxi:
2Cu(NO3), —“s 2CuO + 4NO, + O,
2Pb(NO3), —Ss 2PbO + 4NO, + O,



2Fe(NO3); —Y> Fe,0; + 6NO, + goz

- Muébi cua cac kim loai (oxit kém bén nhiét) phan huy thanh kim loai + nito
dioxit va oxi:
Hg(NOs), —> Hg + 2NO, + O,

2AgNO; —“ 5 2Ag + 2NO, + O,
VII. BPIEU CHE HNO;3
So dd diéu ché: Khong khi — N, — NH; — NO — NO, — HNOs.

4NH; + 50, —P859C 5 ANO + 6H,0
2NO + O, — 2NO;
4NO, + O, + 2H,0O — 4HNO;3
VIII. PHOTPHO - MUOI PHOTPHAT
1. Tinh chét héa hec
2. Piéu ché
2Cag(POy), + 6Si0, + 10C —lodenisofc . 6CasiO, + P4 + 10CO
IX. PHAN BON HOA HOC
1. Phan dam amoni: NH4CI ; NH4sNO3 ; (NH4),SO4
2. Phan supephotphat:
- Supephotphat don: Tron bot quang photphat véi dung dich axit sunfuric dac:
Caz(POy), + 2H,SO, — Ca(H,PO4), + 2CaSO,
- Supephotphat kép: Tron bot quang photphat véi dung dich axit sunfuric dac:
Ca3(PO,), + 3H,SO, — 3CaSO, + 2H3PO,
Sau do6 tron bot quang photphat véi dung dich axit photphoric:
Ca3(PO,), + 4H3PO, — 3Ca(H,PO,):



PHAN B- CHUOI PHAN UNG

1.S0dd 1

3 5
N, - N =2 No @) NO~ 2. HNO3—>() NHNOs— s NH;
7 512
) N, (8) Ca3N2—>(9) NH3—>(10) Fe(Ol-|73—>(ll) Fe(N )
Fe,O3

Dép sb:
Fe, t°
(1) N, + 3H2 S 2NH3
(2): 4NH; + 50, —P8%C 5 ANO + 6H,0
(3): 2NO + O, — 2NO,
(4): 4ANO, + O, + 2H,0 — 4HNO;
(5): NHs; + HNO; — NHNO;
(6): NH,NO; + NaOH —> NH; + NaNO;
(7): 3CuU0 + 2NH; —%» 3Cu + N, + 3H,0
(8): 3Ca + N, —C, CasN,
(9): CazN, + 3H,O — Ca(OH)g + 2NH;
(10): FeCl; + 3NH; + H,0 — Fe(OH); + 3NH.CI
(11): Fe(OH); + 3HNO; — Fe(NOs); + 3H,0
(12): 2Fe(NOg); —“—> Fe,03 + B6NO, + goz
2.S0dd 2
(2) , NO(—g)> NO, @’ HNO3@> CU(NO3)2
(1) —~ (7)

~



NG

N2 — NH3 Cu0—

N ® gy
(8) [Cu(NHs)s](NOg)— Cu(NOs)— Cu(OH),

Dép sb:

(1): No + 3H <2b oNH,

2): ANH; + 50, —FP859C 5 ANO + 6H,0

(3): 2NO + 0, — 2NO,

(4): 4NO, + 0, + 2H,0 — 4HNO;

(5): Cu + 4HNO; (dic) — Cu(NOs); + 2NO; + H,0

(6): 2Cu(NO3), —“> 2Cu0 + 4NO, + O,

(7): 3Cu0 + 2NH; —“ 3Cu + N, + 3H,0

(8): Cu(NOs), + 4NH; (du)— [Cu(NH3)4](NO3).

9): [Cu(NHs)s](NOs), + 4HNO; (lodng, du)— Cu(NOs), + 4NH4NO;

(10): Cu(NOs); + 2NaOH —= Cu(OH), + 2NaNOs

(11): Cu(OH), —“ CuO + H,0

3.S0d0 3

CasN, o @NH:,;@ (NH2,S0L%  Hos00 HNOi@ o)., NaNO;
[\ NO,

NO ‘{2) (4\)ALi3N (1—0)> NH3(1—1)> Fe(OH)g(ﬂ Fe(NO3)ﬁ3) (1» NO

Paép s6:
(1): 3Ca + N, —C 5 CasN,
2000°C
(2): N, + O, == 2NO
Fe, t°

(3) N2 + 3H2 ~— 2NH3



(4): 6Li + N, — 5 2LisN

(5) 2NH; + H,SO, — (NH4)ZSO4

(6): (NH4),S0s —€ > 2NHs + H,SO,

(7) Ba(NO3)2 + H,SO, — BaSO, + 2HNO;

(8): Cu + 4HNO; (dic) — Cu(NOs), + 2NO, + H,0
(9): 2NO, + 2NaOH — NaNO; + NaNO, + H,0
(10): LisN + 3H,0 — 3LIOH + NH;

(11) FeC|3 + 3NH; + H,O — FE(OH)g + 3NH4C|
(12): Fe(OH); + 3HNO; — Fe(NO3); + 3H,0

(13): 2Fe(NOs); —"—> Fe,03 + 6NO, + goz

(14): 2NO + O, — 2NO,

4.S0do 4

(5) 6 \
:N:;\(P @* Ca(H,POzr~ Ca(HPL—fz,% CaS(PQZ) (8)/,
03r Uy

@ .ch(4\)* ©) (10 1y po,
P,0s Cas(PO.)2 P, PCls
PH;
Pap s6:
(1): 3P + 5HNO;(dic) + 2H,O0 —Y 5 2HsPO, + 5NO
(2): P,0s + 3H,0 —> 2H;PO,
(3): Cas(POs), + 2H,SO,— Ca(H,PO,), + 2CaSO,
(4): 2H;PO, + 3Ca(OH), — Cas(POs); + 6H,0

(5) Ca(H2P04)2 + 2NaOH — Ca(HPO4) + NazHPO4 + Hzo



(6): 3Ca(HPO,) + 3NaOH — Cas(POs), + NagPO, + 3H,0

(7): Caz(PO,), + 3H,SO,(dac) — 3CaSO, + 2H3PO,

(8) H3PO4 + 3AgNO3 —— Ag3PO4 + 3HNO3

(9): 2Ca(POy), +6Si0, + 10C —lodenisoC , 6casio, + P, + 10CO

(10) P, + 1OC|2 -_—> 4PC|5

(11) PC|5 + 4H20 e H3PO4 + 5HCI

(12): PH; + 20, —"» HsPO,

5. S0 d6 5
t° +H,(Fet® _ + + +H,O _ +Cu t°

A B 2 ( E‘,t)C Ozo D o)} g FHO G D
1) (2) (Pt,t) 4) ®) (6) (7

Cho biét A 1a mot mudi amoni c¢é cdng thire phan tir 13 NoH40,.
Paép s6:
A 1a mudi amoni nén chira géc NH ;, do d6 géc axit 1a NO; . Vay A la NH;NO,.

Céc phuong trinh phan tng nhu sau:

(1): NHsNO, —5 N, + 2H,0
(A) (B)
Fe, t°
(2): N, + 3H, == 2NH;
(B) (©)
(3): ANH; + 50, —P85%C 5y 4ANO + 6H,0
(©) (D)
(4): 2NO + O, — 2NO,
(D) (E)
(5): 3NO, + H,0 — 2HNO; + NO

(E) (F)



(7): AHNO; (dic) + Cu— Cu(NOs), + 2NO; + H,0
(F) (G)

(8): 2Cu(NOg), —% 5 2CuO + 4NO, + O,
(G) (D)



OXI - LUU HUYNH
PHAN A. TOM TAT LY THUYET
. OXI
1. Tac dung véi kim loai — oxit
2Mg + 0, —“>5 2MgO
3Fe + 20, (khong khi) ——— Fes0,
2Cu + O, —“» 2Cu0
2. Tac dung vei phi kim
- T&c dung vai hidro:
2H, + 0, —%>5 2H,0
- Téc dung vai cacbon:
C+ 0, —“5 Co,
2C + 0, —%» 2CO0
- Tac dung vai luu huynh
S + 0, —%5 S0,
3. Té4c dung véi hep chat:
2H,S + 30, ——» 250, + 2H,0
2CO + 0, —%» 2CO,
4. Piéu ché oxi trong PTN
- Nhiét phan cac hop chét giau oxi va kém bén nhiét:
2KClO; —2M% 5 oKCl + 30,
2KMnO; —%> K,MnO, + MnO, + 30,
- Phén huy H,0,:
2H,0, —M% 5 2H,0 + O,

I1. OZON



Tinh oxi héa manh
O3 + 2KI + H O —» 0O, + 2KOH + |,
(1 tao thanh 1am xanh hd tinh bot, phan tng trén ding nhan biét Os).
40; + PbS — PbSO, + 40,
403 + HS — HSO, + 40,
1. LUU HUYNH
1. Tac dung véi kim loai:
Fe + S —%5» FeS

Zn + s —%5 znS

2. Tac dung véi phi kim

- Tac dung véi hidro: H, + S —%> H,S

-Tacdungvaioxi: S + Oy 5 S0,

IV- HIDRO SUNFUA

1. Tinh axit yéu:

- Tac dung véi dung dich kiém:
H,S + 2NaOH — Na,S + 2H,0
H,S + NaOH — NaHS + H,0

- Tac dung véi dung dich mudi (phan @ng nhan biét khi H,S)
H,S + Pb(NOs3), — PbS | (den) + 2HNO;
H,S + Cu(NOs3); — CuS | (den) + 2HNO;

2. Tinh khé manh

- Tac dung véi oxi:  2H,S + 30, —°» 2SO0, + 2H,0
2H,S + O;(oxi hoacham) — 2S + 2H,0

- Tac dung dung dich nudc Cls:
H,S + 4Cl, + 4H,0 — H,SO, + 8HCI

3. Piéu ché



FeS + 2HCI — FeCl, + H,ST
ZnS + H,SO4(lodng) — ZnSO; + H,ST
V- LUU HUYNH DIOXIT
1. Tinh chat caa oxit axit
- Tac dung vaéi nugc — axit sunfuro:
SO, + H, O — H,SO;
- Téc dung véi dung dich bazo — Mudi + H,0:
SO, + 2NaOH — Na,SO; + H,O
SO, + NaOH — NaHSO;

. n ‘.
- Néeu —NH > 2 - Tao muoi Na,SO3
nSO
2

. n ‘.
-Néu 1< Nt 5 - Tao 2 muoi NaHSO; + Na,SOs

Nso,

SO, + Ca(OH), — CaSOs;l + H,0 (SO, lam van duc nuéc voi
trong)
- Téc dung voi oxit bazo tan — mudi sunfit

Na;,O + SO, — NaySO;

Ca0O + SO, — CaS0;

2. Tinh khir
Tac d Sioxic 250, + 0, 2% 250
- 1ac aung vol OXI: ) 2 500 3

- Téc dung vai dung dich nudc clo, brom:

SO, + Cl, + 2H,0 — H,S0, + 2HCI

SO, + Br, + 2H,0 = H,S0, + 2HBr (phan ¢ng lam mat mau
dung dich brom)
3. Tinh oxi hda

- Tac dung voi HoS: SO, + 2H,S — 3S{ + 2H,0



4. Piéu ché

- Bt quang sunfua:
2FeS, + 110, —%» 2Fe,05 + 8S0;

2Zns + 30, —“» 2Zn0 + 35S0,
- Cho muéi sunfit, hidrosunfit tac dung véi dung dich axit manh:
Na,SO; + H,SO; —> Na;SO; + SO,T + H,0
-Pétchay luu huynh: S + 0, —% SO,
- Cho kim loai tac dung vai dung dich H,SO,4 dac:
Cu + 2H,SO,(dic) —>—» CuSO; + SO, + 2H,0
VI. LUU HUYNH TRIOXIT
1. Tinh cua oxit axit
- Tac dung véi nudc — axit sunfuric:
SO, + H,O — H,SO4
- Tac dung véi dung dich bazo — Mubi + H,O:
SO; + 2NaOH — Na,SO, + H,O
SO; + NaOH — NaHSO,
- Tac dung Vvéi oxit bazo tan — muébi sunfat
Na,O + SO; — Na,SO,
BaO + SO; — BaSO,
2. Piéu ché
SO, + O, ,VL_?EL 2503
450°C
VII. AXIT SUNFURIC
1. Dung dich H,SO, lodng (tinh axit manh)
a. Tac dung vé6i kim loai (déng trugc H)— Mudi + Hy:
Fe + H,S0, — FeSO, + H,®
2Al + 3H,S0;, = Aly(SOs); + 3H,T



b. Tac dung véi hidroxit (tan va khong tan) —Mubi + H,O
H,SO, + 2NaOH — Na,SO, + 2H,0
H,SO;, + Mg(OH), — MgSO; + 2H,0

c. Tac dung véi oxit bazo — Mudi + H,0
ALO; + 3H,S0, — Aly(SOs); + 3H,0
CuO + H,SO, — CuSO; + H,O

d. Tac dung véi mudi (tao két taa hoac chat bay hoi)
MgCO; + H,SO, — MgSO; + CO,T + H,0
Na,CO; + H,SO0, — NaS0, + CO,T + H,0
FeS + H,SO, — FeSO, + H,S T
K;SO; + H,SO; — K;SOs + SO,T + H,0
BaCl, + H,SO, — BaSO,J + 2HCI

2. Dung dich H,SO,4 dac

a. Tinh axit manh

- Tac dung véi hidroxit (tan va khong tan) —Mubi + H,0
H,SO, (dic) + NaOH — Na,SO; + H,0
H,SO, (dac) + Mg(OH), — MgSO, + H,0

- Tac dung véi oxit bazo— Mudi + H,0O
Al,O;3 + 3H,SO4(dac) — Aly(SO,)s; + 3H,0
CuO + H,S0,(dic) — CuSO; + H,0

- Pay cac axit d& bay hoi ra khoi mudi
H,SO, (dic) + NaCl(tinhthé) —°>s NaHSO, + HCIT
H,SO,(dic) + CaF(tinhthé) —"> CaSO, + 2HF?T

H,SO4(dic) + NaNOs(tinh thd) ———> NaHSO, + HNO;?T
b- Tinh oxi hoa manh

- T4c dung véi nhiéu kim loai, ké ca mot s6 kim loai dirng sau H nhu Cu, Ag:





