AXIT NITRIC VA MUOI NITRAT

‘e Biét cdu tao phén td, tinh chat vat i va hiéu tinh chat hod hoc
clia axit nitric va mudi nitrat.

e Biét phuong phap diéu ché axit nitric trong phong thi nghiém
va san xudt axit nitric trong cong nghiép.

e Reén luyén ki nang viét phuong trinh hod hoc cta phan ing
oxi hoa - khir.

A. AXIT NITRIC

| - CAU TAO PHAN TU 0

7
Axit nitric (HNO;) 6 cong thitc cdu tao: H-0-N_
O

Trong hgp chit HNO;, nguyén t6 nito ¢d s6 oxi hod cao nhit 1a +5.

Il - TINH CHAT VAT LI

e Axit nitric tinh khiét 1a chét 16ng khong mau, boc khéi manh trong khong khi
4m, D = 1,53 g/em?, s6i & 86°C. Axit nitric tinh khiét kém bén, ngay & diéu kién
thudng khi ¢6 dnh sdng bi phan huy mot phin gidi phong khi nito dioxit (NO,).
Khi nay tan trong dung dich axit, lam cho dung dich ¢6 mau vang.

e Axit nitric tan trong nudc theo bét ki ti 1¢ nao. Trong phong thi nghiém thuong
¢6 loai axit dac nng do 68%, D = 1,40 g/cm®,

Il - TINH CHAT HOA HOC

1. Tinh axit
Axit nitric 12 mot trong s6 céc axit manh, trong dung dich lodng n6 phén li hoan
toan thanh H* va NO, .
Dung dich HNO; 1am do quy tim, tic dung v6i oxit bazo, bazo vi mudi cua axit
yéu hon tao ra mudi nitrat. Thi du :
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CuO + 2HNO; —> Cu(NO,), + H,0
Ca(OH), + 2HNO, — Ca(NO,), + 2H,0
CaCO; + 2HNO, — Ca(NO;), + CO, + H,0

2. Tinh oxi hoa
Axit nitric 1a mot trong nhirng axit ¢0 tinh oxi hod manh. Tuy thudc vao nong do
cua axit va ban chat cua chat khir ma HNO, ¢6 thé bi khir dén mot s6 san pham
khdc nhau cua nito.

a) Véi kim loai
Trong dung dich HNO;, ion NO; c6 kha nang oxi hoa
manh hon ion H*, nén HNO, oxi hod dugc hdu hét cdc
kim loai, ké ca cdc kim loai ¢6 tinh khir yéu nhu Cu,
Ag...., trir Au va Pt. Khi dé, kim loai bi oxi hod dén miic
oxi hod cao va tao ra mudi nitrat, |
Khi tdc dung véi kim loai ¢6 tinh khir yéu nhu Cu, Pb,
Ag.... HNO; dac bi khir dén NO, (hinh 2.8), con HNO,
lodang bi khir dén NO. Thi du :

Hinh 2.8. Phan tmg cia
Cu vai HNO, dac tao ra
khi NO, mau nau do

0 45 +2 +4
Cu + 4HNOj(dic) — Cu(NO;3), + 2NO, + 2H,0

0 +3 +2 +2

3Cu + 8HNO;(lodng) - 3 Cu(NO3), +2NO +4H,0

Khi tdc dung v6i nhimg kim loai ¢6 tinh khit manh nhu Mg, Zn, Al,... HNO,
' +1 0 -3
lodng ¢6 thé bi khir dén N,O, N, , hoac NHyNO;. Thi du :

0 +5 i +3 +1
8Al + 30HNO;(lodng) — BAI(NO3)3 + 3N,0 + 15H,0

0 +5 +2 -3
47Zn 4+ 10HNO;(rét loang) — 4Zn(NOj3),; + NH4NO3 + 3H,0

Fe, Al bi thu dong hod trong dung dich HNO; dic, ngudi Vi tao nén mot mang

oxit bén trén bé mat cdac kim loai nay, bao vé cho kim loai khong tic dung véi
axit nitric va nhimg axit khac ma trude dé ching tic dung dé dang.
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b) Vi phi kim
Khi dun néng, axit nitric dac c6 thé oxi hoda duoc nhiéu phi kim nhu C, S, P...
Khi dé, cdc phi kim bi oxi hod dén mic oxi hod cao nhit, con HNOj; bi khir dén
NO, hoac NO tuy theo néng d cua axit.
Thidu: +5 -6 4

S + 6HNO, (dac) - H,SO, + 6NO, + 2H,0

¢) Vi hop chat
Khi dun néng, axit nitric c6 thé oxi hod duge nhiéu hop chat nhu H,S, HI, SO,,
FeO, muéi sat(Il)....

Thf dH g 1 45 0 +3
3H,S + 2HNO; (loang) — 3S + 2NO +4H,0

Nhiéu chit hitu co bi pha huy hoac boc chdy khi tiép xic voi axit HNO; dac.

IV - UNG DUNG

Axit HNO; 1a mot trong nhing hod chét co bian quan trong. Phan 16n axit HNE}1
san xudt trong cong nghiép duge ding dé diéu ché phan dam NH,NO,.... Axit
HNO; con duge ding dé san xudt thude nod (thi du trinitrotoluen (TNT),...),
thudc nhuom, dugc pham,...

V - DIEU CHE

1. Trong phong thi nghiém
Axit HNO, dugc diéu ché bang cdch cho natri nitrat hodc kali nitrat ran tic dung
voi axit H,50, dac, nong :

NaNO, + H,50, — HNO,; + NaHSO,
Hoi axit HNO; thoit ra
duge dan vao binh,
duge 1am lanh va ngung
tu & d6 (hinh 2.9).
Phuong phiap nay chi
dugc dung dé diéu ché
mot  luwong nho  axit
HNO; boc khoi.

Hinh 2.9. Biéu ché HNO, trong phong thi nghiém
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2. Trong céng nghiép
Axit HNO; duge san xudt tir amoniac. Qud trinh san xuat gém ba giai doan :
e Oxi hod khi amoniac bing oxi khong khi & nhiét do 850 — 900° C, ¢6 mat chit
xtc tac la platin :

4NH; + 50, %’ 4NO + 6H,0 : AH=-907kJ
Phan img nay toa nhiét va xay ra gan nhu hoan toan.
« Oxi hod NO thanh NO,. Hén hop chita NO duge lam ngudi va cho hod hop véi
oxi khong khi tao thanh khi nito dioxit :

2NO + 0, — 2NO,
o Chuyén hod NO, thiainh HNO;. Cho hén hop nito dioxit vira tao thanh va oxi
tac dung véi nudc, s€ thu duoc dung dich axit nitric :

4NO, + 2H,0 + O, — 4HNO,
Dung dich HNO, thu dugc thudng ¢6 néng d6 tir 52% dén 68%. DE c6 axit nitric
v6i nong do cao hon 68%, nguoi ta chung cat dung dich HNO, nay véi H,S0,
dam dac trong cac thiét bi dac biét.

B. MUOI NITRAT

Mudi nitrat 1a mu6i cta axit nitric, thi du : natri nitrat (NaNO,), déng(II) nitrat
(Cu(NO;),)....

I - TINH CHAT CUA MUOI NITRAT

1. Tinh chat vat li
Tat ca cdc mudi nitrat déu tan nhiéu trong nude va la chat dién li manh. Trong
dung dich, chiing phan li hoan toan thanh cédc ion. lon NO3 khong ¢6 mau, nén
mau ciia moOt s6 mudi nitrat 1a do mau cta cation kim loai trong mudi tao nén.
Thi du : dung dich Cu(NO,), c6 mau xanh.

Mot s6 muoi nitrat nhu NaNO;, NH,NO;.... hip thu hoi nude trong khong khi
nén dé bi chay rira.
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2. Tinh chat hoa hoc
Céc mudi nitrat dé bi nhiét phan huy. Do bén nhiét cia mudi nitrat phu thudc
vao ban chit cia cation tao mudi.
» Muéi nitrat cia cdc kim loai hoat dong manh (kali, natri,...) bi phan huy thanh
mudi nitrit va oxi :
Thidy: 2KNO, —25 2KNO, + 0,
» Mudi nitrat cia magie, kém, sit, chi, déng.... bi phan huy thanh oxit kim loai
twong ing, NO, va O, :
Thidu: 2Mg(NO;), —5 2MgO +4NO, + O,
» Muéi nitrat ctia bac, ving, thuy ngan,... bi phin huy thanh kim loai tuong tng,
khi NO, vi O,.

0

Thidu : 2AgNO; ——> 2Ag+2NO, + 0,
O nhiét do cao, mudi nitrat phan huy ra oxi nén chiing 12 cdc chdt oxi hod manh.
Khi cho than néng do vao mudi kali nitrat nong chay, than bung chiy. Hon hop
mudi nitrat néng chay véi chét hitu co dé bat chdy va chdy manh.

3. Nhan biét ion nitrat
Trong moi trudng trung tinh, ion NO3 khéng c¢6 tinh oxi hod. Khi ¢6 mat ion H*,

ion NO; thé hién tinh oxi hod giong nhu HNO;. Vi viy dé nhan ra ion NO3
nguoi ta dun néng nhe dung dich chita NO3 véi dong kim loai va H,S0, lodng :

3Cu +8H*+ 2NO3 —» 3Cu?*+ 2NOT + 4H,0
mau xanh  khéng méu

2NO + 0, — 2NO,

nau do

Phan tmg tao dung dich mau xanh va khi mau nau do thodt ra.

Il - UNG DUNG CUA MUOI NITRAT

Cdc muéi nitrat duge sit dung chu yéu dé lam phan bén hod hoc (phan dam)
trong nong nghiép, thi du : NH;NO,, NaNO,, KNO,, Ca(NO,),.

Kali nitrat con duoc sir dung dé ché thude né den (thude nd ¢6 khéi). Thuse nd
den chira 75% KNO;, 10% S va 15% C.
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C. CHU TRINH CUA NITO TRONG TU NHIEN

Nguyén t6 nito rat cin cho sy séng trén Trai Dat. Trong ty nhién luon luon dién
ra cdc qud trinh chuyén hod nito tir dang nay sang dang khdc theo mot chu trinh
tuan hoan khép kin (hinh 2.10).
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Hinh 2.10. Chu trinh cla nito trong tur nhién

1. Cay xanh déng hod nito chu yéu ¢ dang muéi nitrat va muéi amoni, chuyén
hod thanh protein thuc vat. Péng vat dong hod protein thuc vit, tao ra protein
dong vat. Cic chét hiru co do dong vat bai tiét ra (phin, nudc tiéu,...) cling nhu
xdc dong vat lai chuyén thanh hop chdt hitu co chida nito. Nhis nhitg loai vi
khudn khéc nhau c6 trong dat, mot phin cdc hop chét nity chuyén hod thanh
amoniac, roi thanh mudi nitrat, phdn con lai thodt ra & dang nito tu do bay vao
khi quyén. Khi cdc chat hitu co (than gé, than d4, than bun.,...) bi dot chdy, nito
tu do cting duoc thodt ra.

2. Trén thuc t&, ¢6 mot s6 qud trinh tu nhién cho phép chuyén hod mot phin nito
& dang tur do thanh dang hop chiit.

e Trong mua giong, khi c6 sir phéng dién do sdm sét'mot phén nito tu do trong
khi quyén két hop véi oxi tao thanh khi NO, réi chuyén hod thanh HNO; va theo
nude mua thim vao dit. HNO; chuyén thanh mudi nitrat khi két hop v6i mugi
cacbonat, thi du canxi cacbonat c6 trong dat.

e Mot s6 loai vi khudn, dac biét 1a cdc vi khudn c6 dinh dam s6ng & ré cay ho
ddu c6 kha nang hap thu nito tir khi quyén va chuyén hod thanh cédc hgp chat
chira nito.



3. P¢ tang nang sudt mia mang, lugng nito chuyén tir khi quyén vao dat van
khong thé di. Ngudi ta udce tinh lugng nitrat t4i sinh tu nhién chi bing mot nira
luong nitrat bi hdp thu. Do d6, cdn phéi bon vao dat nhitg hop chét chira nito
duéi dang cdc loai phan bon hitu cd va vo co.

BAI TAP

,

8.

Viét cong thifc electron va cong thic cdu tao cla axit nitric va cho biét nguyén té nitg
cd s8 oxi hoa la bao nhiéu.

. Lap phuong trinh hoa hoc clia cac phan (ing sau day :

a) Fe + HNO,(dac,néng) —» NO,T + .. c) Ag + HNO;(dac) — NO,T + ...
b) Fe + HNO,(lodng) — NOT + ... d) P + HNO,(d&c) — NO,T + HyPO, + ...

Sag d6 phén (ing sau day cho thay rd vai tro cla thién nhién va con ngudi trong viéc
chuy&n nito tir khi quyén vao trong dat, cung cép ngudn phan dam cho cay céi :

*X N0 X NOp XEPS, v *Z ca(NOy),
" ) @ @) @
2
+Hy +x% + X + %+ Hy0 +M
= M NO = NO Y = NH4NO
(5) ®) &) 27 ®) Jrvs

Hay viét phuong trinh hoa hoc clia cac phan (g trong s do chuyén hoa trén.

Hop chat nao sau day clia nita khéng dugc tao ra khi cho HNOj, tac dung v&i kim loai ?
A.NO ; B. NH,NO, ; C. NO, ; D. N,Os.

Tai sao khi diéu ché axit nitric béc khoi phai sif dung H,SO, dac va NaNO, & dang ran ?

. Phén (ing giita HNO, vdi FeO tao ra khi NO. Tdng cac hé s6 trong phuong trinh clia

phén (mg oxi - hoa khif nay bang :
A. 22, B. 20. C. 16. D. 12.

. Cho 13,5 g nhém tac dung vifa dd véi 2,2 lit dung dich HNO;, phan (mng tao ra mudi

nhém va mdt hén hop khi gém NO va N,O. Tinh néng d6 mol cia dung dich HNO,. Biét
ring ti khéi clia hdn hop khi déi véi hidro bang 19,2.

* Pét chay hoan toan 4,4 g mét sunfua kim loai c6 cong thirc MS (kim loai M cb cac s6

oxi hoa +2 va +3 trong cac hop chat) trong lugng du oxi. Chét ran thu dudc sau phan
(mg dudc hoa tan trong mét lugng vira dl dung dich HNO; 37,8%. Néng d6 phan tram
clia mudi trong dung dich thu dudc la 41,7%.

a) Xac dinh céng thirc cla sunfua kim loai.
b) Tinh khéi lugng dung dich HNO, da dung.
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