Chuyén dé 2: (NITO’ - PHOTPHO]

TOM TAT LY THUYET
|. NITO (N2)
1 Hoa tinh: ’ 7 ’
O nhiét o thuong: la mot chat tro.FO4510Qéét do cao, cd chat xuc tac: tré nén hoat dong.
a) Véi Hidro : No +3H2  ==——=> 2NHz+Q

~——

b) VGioxi: N2+ O 3000 .~ 2NO - Q
2NO + O, —— 2NO
(khéng mau) (mau nau)

* Nito c6 thé ton tai ¢ nhitng dang c6 s6 oxi héa khéc nhau :
-3 0 +1 +2 43 +4 45
NHg, N, o N,O , NO N,Op , NO,, N0

2. Piéu ché: Trong cong nghiép: chung cat phan doan khdng khi long.
1. AMONIAC (NH3): Ho6a tinh ciia NH3

0
1. Swphan hity:  2NHs e22-C— N, + 3H;

2. Tinh bazo yéu:
NHs + H20 == NHz* + OH-
a) Dd NHs lam quy tim hda xanh, 1am PP héa hdng
b) Téc dung voi axit ——> mudi amoni
NHs; + HCI  — NH4CI
2NH3 + H2SO4 — (NH4)2S04
¢) Téc dung véi dd mudi cua kim loai c6 hidroxit 1a chat khdng tan :
2NH3 + 2H,0 + FeSO4 — (NH4)2SO: + Fe(OH), 4
3. Tinh khik:
4NH3 + 30, —— 2N, + 6H,0
4NH; + 50, —248°C 5 ANO + 6H,0
Véi oxit mot sé kim loai :

2NHs + 3Cu0 —% 5 N, + 3Cu + 3H-0
1. MUOI AMONI (NH4")

Mudi amoni & nhizng hep chdt ma phan tiz gém c6 cation amoni (NH4*) lién két véi anion
goc axit.

1. Héa tinh cia mudi Amoni
a) Phan tng trao doi ion :

Véi bazo : Mudi amoni + bazo —"— Mugi méi + NH3 7'+ H,0
NH4Cl + NaOH — NaCl + NH3z T + H,0
Véi axit : NHsHCO3 + HCI — NH4Cl + CO2 T+ H20
V&i mudi khac : (NH4)2S04 + BaCl, — 2NH4Cl + BaSOa 4
b) Phan &ng nhiét phan :
NHsCl —“— NH3T + HCIT
NH4HCO3; —2— NHsT + CO,T + H20



NH4sNO; —“ 5 N,O + 2H,0

2NH4NO3 —— 2N,T + 0,1 + 4H,0
2. Nhan biét ion Amoni: thubc tht 1a dd kiém
NHs* + OH" —%— NHs® + H20
Khi thoatra co :
— Mui khai.
— Lam quy tim am hoa xanh.
— Tao “khéi tring” v6i dung dich HCI dic.

IV. AXIT NITRIC (HNOs)

1. HNO3 la mot axit manh :

—  Lam quy tim hoa dé.

—  Téc dung véi bazo, oxit bazo tao mudi va nudc
—  Téc dung voi mudi cua axit dé bay hoi.

2. HNOs3 1a mét chit oxi héa manh:

a) Tac dung vdéi kim loai :

— Véi hau hét cac kim loai, trir Au va Pt.

— Oxi hoa kim loai 1én mirc oxi héa cao nhat

— Thuong khéng giai phdng khi H

— Al Fe, Cr bi thu dong hda trong HNO3 dac, ngudi.

[ HNOs + KL (trir Au,Pt) > Muébi Nitrat + NO2 (hosic: NO, N20O, N2, NH4NOs) + H20 ]

—  Thong thuong :
KL truéc H KL sau H
HNO3 loéng NO, N20, N2, NH4NO3 NO
HNOs dac NO2
VD : 3Cu + 8HNOs lodng —— 3Cu(NO3)2 + 2NO + 4H,0

Fe + 6HNOs dic —» Fe(NOs)s + 3NO; + 3H20
b) Tac dung véi phi kim : oxi hoa phi kim Ién mzc oxi hda cao nhat
S + 6HNO3 dac SN H2S04 + 6NO2 + 2H20
C + 4HNO;3 dic —» CO, + 4NO; + 2H,0
3P + 5HNO3 + 2H-.0 SN 3H3PO4 + 5NO
3. Piéu ché axit HNO3z :
4NH;3 + 50, —Pt850°C 5 ANO + 6H20
2NO + O — 2NO2
ANO2 + Oz + 2H20 — 4HNO3
V. MUOI NITRAT (NO3)
Hoa tinh ctia muéi nitrat:
a) Phan tng nhiét phan: (Theo day hoat dong hoa hoc cua kim loai)
e Kim loai trudéc Mq:
Mudi nitrat —Y— Mudi nitrit +O, 7
VD: KNO3 —“>5 KNO2+0, 7T




e Kim loai tir Mg dén Cu:

Mudi nitrat ——— Oxit kim logi + NO, 7+ O, 7
VD:

2Cu(NOz) —=— 2CuO +4NO; T+ 0,1
e Kim loai sau Cu :

Muéi nitrat ——> Kim logi + NO, 7+ 0, 7
VD: 2AgNO3 —“ 5 2Ag+2NO, T+0, T
b) Phan tng trao doi ion: (Tinh chat cua cation kim loai)
Ba(NO3), + H2SOs — BaSOsy + 2HNOs;
Mg(NOs); + 2NaOH — Mg(OH), 4 + 2 NaNO3
AgNO; + NaCl — AgCIY + NaNO3
V1. PHOTPHO (P)

1. Hoéa tinh :

Photpho tring hoat dong manh hon photpho dé.
a) Voi oxi :
P(trang) + 302 — 2P203 + lan quang
4P + 502 — 2P20s
— O 1% > 40°C Pying tu bdc chay trong khong khi.
— 0 1% =250°C Py boc chay trong khong khi.
b) Vi halogen :
2P + 3Cl2 — 2PCls
PClz + Cl, —» PCls
¢) Vi hydro :

350°C, 200atm
2P + 3H2 \:\ 2PH3

PHs (photphin) 1a chat khi rat doc, mui ca thdi, & 150°C PH3 chay trong khdng khi.
2PH3 + 407 — P»0s5 + 3H20

Néu c6 1an diphotphin P2Hs thi PH3 ty bdc chay ngay trong khong khi ¢ diéu kién
thuong (hién tuong ma troi).

d) V&i hop chét oxi héa manh :
6P + 5KCIO3; — P20s5 + 5KCI

2. Piéu ché : Trong cong nghiép P duoc diéu ché bang cach nung trong 10 dién hdn hop gom
canxiphotphat, silic dioxit (cat) va than.

VII. AXIT PHOTPHORIC (H3POa4)
1. Hoéa tinh :
a) HzPO4 la mat triaxit

H3PO4 + NH3z —NH4H2PO4 Amoni dihidrophotphat
H3PO4 + 2NH3 — (NH4).HPO4 Amoni hidrophotphat
H3PO4 + 3NHz — (NH4)3sPO4 Amoni photphat

b) H3PO4 1a mot axit trung binh, né yéu hon cac axit HCI, H2SO4, HNOs. Trong dung
dich H3PO4 dién Iy t

heo 3 nic :
H:POs = H* + H,POs
HoPOs = H* + HPO4 %
HPO,% = H'+ POs*



— Dung dich H3PO4 c6 ddy du tinh chat chung ciia mét dung dich axit : tac dung lén
chat chi thi mau; vai dung dich bazo va oxit bazo; véi kim loai ¢d tinh khir manh hon hidro.
2. Piéu ché :

Trong cong nghiép :
Caz(POs)2 + 3H2S04dic —> 2H3PO4 + 3CaSO4d
BAI TAP
« DANG 1. CHUOI PHAN UNG
Bai tap: Hoan thanh cac chudi bién héa sau:
a) N2 —> NH3z - NH4Cl - NH4NO3 - KNO3 - O2
Hudéng dan giai:
to,xt,p
N2 +3H, & 2NH;3
NHs + HCI = NH4CI
NH4Cl + AgNO3z - NHsNOs + AgCl
NHsNO3z + KOH—> KNO3 + NH3 + H20
2KNO3 55 2KNO; + O;
Bai tip twong tu:
b) KNOz— HNO3z— Cu(NOz)2 - NO2 — HNOz — NH4sNO3z — Ba(NO3z)2
€) (NH4)2SO4 — NHz — NO — NO2 — HNO3 — H2S04 — (NH4)2SO04
d) HNO3z — AI(NO3)z — Al,03 — AI(NO3)z — Al(OH); — AI(NO3)3 — NHsNO3
&) P = P205s —> HsPOs —> Cas(POs)2 — Ca(HoPOs)2
f) PHz — P20s — H3POs — NasPOs — AgzPO4

¢ DANG 2. VIET PHUONG TRINH PHAN UNG CHUNG MINH TiNH CHAT

Bai tap: Viét phuong trinh phan tng chiing minh:
a) Nito thé hién tinh oxi hoa
Huwéng dan giai:

to,xt,p

|g|2 +3H, 2|§|H3
Bai tip twong tu:
b) Nito thé hién tinh khir
¢) Amoniac thé hién tinh bazo
d) Amoniac thé hién tinh khr
e) Axit nitric thé hién tinh axit
f) Photpho thé hién tinh oxi hoa
g) Photpho thé hién tinh khir
h) Axit photphoric thé hién tinh axit

e DANG 3. NHAN BIET DUNG DICH

Bai tap: Nhén biét cac dung dich trong cac 1o mét nhén sau:
a) NH4Cl, Na2COs, K2SO4, NaNO:s.
Huwéng dan giai:
Lay mau thtr
Cho dung dich HCI vao 4 mau thir
- Miu xuat hién khi khéng mau khong mui 1a Na,COs
Na,COs3 + 2HCI — 2NaCl + CO2+ H20



Cho dung dich BaClz vao 3 mau con lai
- MAu xuét hién két tia tring 13 K2SOq4
K>SO + BaCl,— 2KCI + BaSOq4
Cho dung dich AgNO3 vao 2 mau con lai
- Miu xuat hién két tua tring 1a NH4Cl
NH4Cl + AgNOs— NHsNO3 + AgCl
Con lai 1a NaNO3
Bai tip twong tu:
b) NHiNO3, NH4Cl, KNO3, NaCl.
¢) NH4NO3, NaNO3z, NH4Cl, K2SO4, (NH4)2SOa.
d) Na2COsz, NHsNO3, Fe(NO3)s, MgClz, NH4CI.

e DANG 4. TOAN AXIT NITRIC

Bai 1: Cho 5,5 gam hdn hop gdm Al va Fe vao 300 ml dung dich HNOs lodng lay du thi thu
duoc 3,36 lit khi NO (dktc) va dung dich A.
a. Tinh % khdi lugng mdi kim loai trong hdn hop ban dau.
b. Tinh ndng 6 mol/lit ciia dung dich HNO3 da dung.
Hudéng dan giai:
Al + 4HNO3 —> AI(NO3)s + NO + 2H,0

X 4x X
Fe + 4HNO3z — Fe(NOz3)3 + NO + 2H,0
y 4y y
Ta c6 hé phuong trinh
27x + 56y = 5,5
x+y =0,15

x=0,1=>mal =2,79

y =0,05=>m re = 2,89

% mai =49,1%

% mre = 50,9%

[HNO3] = (4x + 4y)/0,3 = 2M
Bai tip twong tu:

Bai 2: Cho 15,5g hon hop Al va Cu tac dung véi dung dich HNO3 dic, nong du thu duoc dung
dich A chura 58,9¢g mudi va khi NO; duy nhat.

a) Tinh % khdi luong mdi chét trong hdn hop dau?

b) Tinh thé tich khi NO; thu duoc (dkc)?

¢) Cho dung dich KOH vao dung dich A dén du. Tinh khdi luong két tua?

Bai 3: Cho 14,4g hdn hop gom Magié va Nhom phan tmg du véi 504g dd axit nitric lodng
25%. Sau phan ung thu duoc dd (A) va mdt khi Nito monooxit (dkc).

a) Tinh % khdi luong mdi chét trong hh ban dau?

b) Tinh ndng d6 % cac chat trong dd (A)?

Bai 4 Hon hop 3,12g gdm Mg va Al tac dung vira da v6i 126g dung dich HNO3 20% thi thu
duogc dung dich A va V lit N2O (dkc).

a) Tinh % khéi lugng hdn hop ban dau?

b) Cho 720ml dung dich KOH 0,5M vao dung dich A. Tinh khéi luong két tua thu dwgc?

Bai 5: Hoa tan hoan toan 40g hon hgp Al va Al2Os trong dung dich HNO3 0,15M du thi thu
duoc 0,672 lit khi N2O (dkc) va dung dich A.



a) Tinh % khoi lvgng mdi chét trong hdn hgp ban dau?
b) De trung hoa luong axit con du trong dung dich A thi can dung 200ml dung dich Ba(OH)2
0,3M. Tinh th¢ tich dung dich HNOs da dung?

e DANG 5. AXIT PHOTPHORIC TAC DUNG VOI DUNG DICH KIEM

R Phu:o*ng phap lam toan:
v" Tinh s6 mol H3PO4 va NaOH.

n
v Laptile: -2 =T,

Ny po,
v Bang xét gié tri cua T dé suy ra san pham muébi.

T T<1 T=1 1<T<?2 T=2 2<T<3 T=3 T>3
San | NaH2POs | NaH2PO4 | NaH2PO4 | Na2zHPO4 | NazHPO4 | NasPOs | NasPOs
pham va va va va NaOH

H3POs dw NazHPOq4 NasPOq4 dw

Bai 1: ROt dung dich chira 7,84 gam HsPO4 vao dung dich chira 16,8 gam KOH. Tinh khoi
lugng muoi thu dugc sau phan tng?
Hwéng dan giai:

Ny, po, = 0,08 mol

N koH = 0,3 mol

T :% = 3,75 => tao mubi KsPO4, KOH du
3KOH + H3PO4 — K3PO4 + 3H20
024 008 0,08

m KsPO4 = 0,08 . 212 = 16,969
Bai tap twong tu:

Bai 2: Tron }'fln 100ml dung dich NaOH 1M v&i 50ml dung dich HsPO4 1M. Tinh néng d6
mol/l cua mudi trong dung dich thu duogc.

Bai 3: Cho 9,89 H3POs tac dung véi 20g dd NaOH 40%. Tinh khéi lwgng mubi thu duoc

Bai 4: Cho 250ml dung dich NaOH 2M tac dung v6i 200ml dung dich HsPO4 1M. Tinh khdi
luong mudi thu duoc?
D6 100,0 ml dung dich NaOH 3,5 M vao 100,0 ml dung dich HsPO4 1 M. C6 can dung dich
sau phan tng thu dugc nhitng mudi nao va khéi luong chat ran 1a bao nhiéu?
Bai 5 R6t dung dich chira 11,76 gam HsPO4 vao dung dich chira 16,8 gam KOH. Tinh khéi
lwong mudi thu duge sau khi cho bay hoi hét hoi nuéc.
Bai 6 Cho 44 gam dung dich NaOH 10% tac dung véi 10 gam dung dich H3PO4 39,2%.

a) mubi thu duoc sau phan ung |1a nhitng mudi nao? Viét céng thuc, goi tén.

b) Tinh sé6 mol cua cac ion thu duoc trong dung dich sau phan &ng.




