77— CONG TY MOI TRUSNG Tel: (08)5150181
== = o N AN GREE Fax: (08)8114594

GREEN EYE ENVIRONMENT www.gree-vn.com

CHUONG 3

CO SO QUA TRINH HOA HOC

3.1 QUA TRINH TRUNG HOA
Co sd: Phin tng trung hoa: Acid + Bazd — Mudi + Nudc
Ung dung

- Nudc thdi acid + nudc thdi kiém — dugc trung hdoa dén trung tinh
- Nudc thai acid + héa chit kiém — dugc trung hda dén trung tinh
- Nudc thai kiém + héa chit acid — dugc trung hdoa dén trung tinh

3.1.1 Trung Hoa Nudc Thai

Nudc thai chita cdc axit vd co hodc kiem can dugc trung hoa dua pH vé khodng 6,5-8,5 trudc
khi thai vao nguon nhan. Qu4 trinh trung hoa nudc thdi ¢ thé thuc hién bing nhiéu cdch khic
nhau:

- Tron lan nudc thai axit vdi nudc thai kiém;

- B6 sung tdc nhian héa hoc;

- Loc nudc thai c6 tinh axit qua vat li€u c6 tdc dung trung hoa;
- Trung hoa nudc thdi kiém bing cac khi axit.

Viéc Iya chon phudng phdp trung hoa tiy thudc vao thé tich va nong do6 nuée thdi, ché do thai
nudc thdi, khd nidng sdn c6 va gid thanh cda cédc tdc nhian héa hoc. Lugng bun cin sinh ra tir
qué trinh trung hoa phu thudc vao ndong dd va thanh phian nudc thdi ciing nhu liéu lugng va
loai tic nhan st dung.

Trung hoa bing cdch bd sung tdc nhdan héa hoc

D€ trung hoa nudc thdi axit c6 thé sit dung cdc tdc nhian héa hoc nhu NaOH, KOH, Na,COs,
NaHCO;, NH,OH, CaCO;, MgCO3, ddlomit (CaCO3.MgCQOs). Song tdc nhan ré tién nhat 1a
stta vOi 5%-10% Ca(OH),, ti€p dén 12 sdda va NaOH cdng nghiép.

TS: Nguyén Trung Viét 31
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Trong nudc thai axit va kiém thudng chita céc ion kim loai, vi vay liéu lugng tdc nhan tham
gia phdn ng trung hoda can tinh dé€n cé y&u t6 tao thanh cin mudi cdc kim loai niing.

Trung hoa nudc thdi axit bang cdch loc qua vat ligu c6 tdc dung trung hoa

Trong trudng hgp nay ngudi ta thudng dung cdc vat li€éu nhu manhétit (MgCOs3), d61omit, da
vdi, d4 phan, dd hoa va cédc chat thi rin nhu xi va xi tro 1am 16p vat liéu loc. Cdc vat liéu trén
dudc stt dung & dang cuc vdi kich thude 30 d&€n 80 mm. Qud trinh c6 thé dugc tién hanh trong
thiét bi loc dit nim ngang hay thing ding.

Khi loc nuéc thdi chita HC1 va HNO; qua 16p d4 voi, thudng chon van toc loc tir 0,5-1 m/h.
Trong trudng hgp loc nudc thdi chita 0,5% H,SO, qua 16p dolomit, toc dd loc 1ay tr 0,6-0,9
m/h, néu ndng dd 2% H,SOy thi téc d6 loc 1dy bing 0,35 m/h.

Trung hoa nuéc thai kiem bing cac khi axit

P& trung hoa nu6c thai kiém, trong nhitng nim gin diy ngudi ta da st dung cdc khi thdi chifa
CO,, SO,, NO,, NO.,... Viéc str dung khi axit khong nhitng cho phép trung hoa nudc thai ma
dong thdi ting hiéu suit 1am sach chinh khi thai khéi cdc ciu tir ddc hai.

3.1.20n Pinh Héa Nudc

Xit Iy én dinh nudc bing axit

X 1y 6n dinh nudc bing axit dugc 4p dung d€ ngin ngira qué trinh 1ing dong canxi cacbonat.
Hop chit Ca(HCOs3); 1a hgp chat khong bén viing va do vay thudng ton tai dusi dang phan ly:

Ca(HCO;), < Ca®* + 2HCO;5
Ca’* + 2HCO; < CaCO; + H,0 + CO,

Néu chi s6 bdo hoa I ¢ gid tri duong, chiing té lugng CO, ty do trong nuéc nhd hon ham
lugng can bing. PE bu lai sy thi€u hut CO, phan ing s& chuyén dich sang phia phdi, khi d6
ham lugng HCO; ™ trong nuée gidm di, ham lugng CaCO; va CO, ting 1én. Mudn ting ham
lugng CO, ma khong tao ra CaCOs, ngudi ta phdi thém axit vao nudc dé c6 phan tng sau:

HCO; + H* —» CO, + H,0

Lugng axit cAn thiét cho qué trinh 6n dinh nudc néi trén duge xdc dinh theo dd pHp ban dau
cla nudc va gid tri pHs cin bing sau khi bdao hoa nudc bing CaCOs.

TS: Nguyén Trung Viét 3-2
TS: Tran Thi My Diéu
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Xit Iy én dinh nuéc bang kiem

X1 1y 6n dinh nuSc bing kiem dudc 4p dung dé ngin ngira qud trinh xAm thyc. Khi nudc cé du
lugng CO, xam thuc, can sit dung kiem dé khir CO, tu do theo phan ng sau:

CO, + OH — HCO3
Lugng kiém can thiét dudce x4c dinh theo gid tri pHy va pH; clia nudc.
3.2 QUA TRINH TRAO BOI
Co'sd: Phan ting trao ddi: AB + CD — AD + CB
Ung dung: Qué trinh lAm mém nuéc bing phuong phap héa hoc
Co sd clia phuong phap héa hoc 1a mém nudc 1a dua cdc héa chat c6 khd ning két hgp vdéi cdc
jon Ca®, Mg** ¢6 trong nudc tao thanh céc k&t tha CaCOs, MgCO;. Mg(OH),,... va loai trix
chiing biing bién phép ling loc. Cac héa chit st dung c6 thé 13 Ca(OH),, Na,COs3, NaOH,...
Lam mém nudc bing voi két hop vdi sé dac:
MgSO4 + Ca(OH), — Mg(OH),d + CaSO,
MgCl, + Ca(OH), — Mg(OH),d + CaCl,
CaSO; + Na,CO; — CaCOsd + NaySOy
CaCl, + Na,CO; — CaCO3d + 2NaCl
Lam mém nudc bang trinatriphophat (NazPOy)
3C3.C12 + 2Na3PO4 —> Ca3(PO4)2~L + 6NaCl
3MgSO; + 2NasPO; — Mgi(POs)d + 3Na, SO,
3C3.(HPO4)2 + 2NasPO; — Ca3(PO4)2~L + 6NaHC03
3Mg(HCO), + 2Na3;POs — Mg3(PO4)2~L + 6NaHCO;
3.3 QUA TRINH OXY HOA KHU
Cd sd: Phan Gng oxy héa khi
U’ng dung
- Khi sit trong nudc ngam;

- X 1y nuSc thdi chita cdc hgp chat héa hoc khé phan hily;
- Kh tring.

TS: Nguyén Trung Viét 3-3
TS: Tran Thi My Diéu
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3.3.1 Qua Trinh Khit Trung (Disinfection)

Quaé trinh kh{ tring 14 qud trinh ti€u hiy cdc vi sinh vat gdy bénh. Khidc véi qué trinh tiét
trung (sterilization) 1a qud trinh ti€u diét toan bo vi sinh vat ¢6 trong nudc hodc nudc théi, qua
trinh khit tring chi tiéu diét mot cach ¢6 chon loc nhitng vi sinh vat gy bénh. Trong linh vuc
xt Iy nu6e thai, ba nhém vi sinh vat gy bénh quan trong nhat 12 vi khuin (bacteria), vi tring
(virus) va amoebic cyst (nang bao). Nhitng loai bénh do vi khun lan truyén qua mdi trudng
nuéc bao gdm bénh thuong han (typhoid), bénh dich ti (cholera), bénh phé thuong han
(paratyphoid), bénh kiét ly (bacillary dysentery). Nhitng bénh do vi triing lan truyén qua moi
trudng nudc bao gom bénh bai liét (poliomyeitis) va bénh viém gan siéu vi (infectious
hepatitis).

Qua4 trinh khtt tring hau hét dugc thuc hién bing cdch st dung (1) héa chat, (2) tdc nhan vat
1y, (3) phuong phédp co hoc va (4) phuong phdp buc xa.

D6i v6i phuong phap héa hoc, cdc tdc nhan héa hoc dung 1am chat khtt tring bao gdom (1) Clo
va cdc hop chit clia clo, (2) Brom, (3) iot, (4) Ozone, (5) phenol va cdc hgp chit cia phenol,
(6) rugu, (7) cic kim loai ning va nhitng hgp chat tuong ng, (8) mau, (8) xa phong va chat
tdy rtra, (10) cdc hop chit amonium, (11) H2O,, va (12) cdc hgp chat acid va kiém.

Trong nhitng hgp chit nay, nhitng chat khi truing thong dung nhit 1a céc hgp chit héa hoc ¢6
tinh oxy héa va clo 12 mot trong nhitng tdc nhian dudc st dung thong dung nhit. Brom va iot
cling dugc st dung trongkht triing nudc thai. Ozone 1a tdc nhan khi tring c6 hiéu qua cao va
ngly cang dudc st dung nhiéu. Nudc c6é dd acid va do kiém cao cling dudc st dung dé tiéu
hity vi sinh vat gy bénh vi nu6c ¢6 pH lon hon 11 hodc nhd hon 3 kha ddc d6i véi vi khuin.

= Khi¥ triing bing clo

Cdc hop chit clo thudng ding & cdc tram x{ 1y nuéc thdi bao gom (Cly), Calcium
Hypochlorite [Ca(OCl);], Sodium Hypochlorite [NaOCI] va Chlorine Dioxide [CIO,].

Khi khi Cl, dugc hoa tan vao nudc sé c¢6 hai phan @ng xdy ra: phan @ng thiy phan va phan
ung ion héa. Qua trinh thiy phin xdy ra nhu sau:

Cl, + H,O < HOCI + H" +CI'

Hiing s6 bén clia phdn ng nay la:

_ [HOCH] [H7[CIT

~4,5x 10 6 25°C
[Cl]

Qua trinh phan ly HOCI x4y ra nhu sau:

HOCI < H" + OCI

TS: Nguyén Trung Viét 3-4
TS: Tran Thi My Diéu
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Hiing s6 phan ly HOCI:
H*] [OCI
;= (A 11o¢T] =29x10% 825°C
[HOCI]

Lugng HOCI va OCI ton tai trong nudc dude goi 1a clo tir do (free available chlorine). Su phan
bd clia hai nhém nay cé ¥ nghia rat quan trong vi hiéu qua khit triing ctia HOCI 16n hon so
véi OCI khodng 40-80 [an. Sy phan bd HOCI dudgc tinh todn theo phuong trinh sau:

[HOCI] _ 1 _ 1
[HOCI +[OCI]T  1+[OCIJ[HOCI] 1+ K{/[H']

Gi4 tri hiing s6 phan ly Hypochloric acid theo nhiét do dudgc trinh bay trong Bang 3.1.
Bang 3.1 Gi4 tri hiing s6 phan ly K theo nhiét do

Nhiét dd °C) K x 10® (mol/L)

0 1,49
5 1,75
10 2,03
15 2,32
20 2,62
25 2,90

Clo tu do trong nudc ciing c6 thé dugc tao thanh biing cdc mudi hypochlorite theo cic phuong
trinh phan @ng sau:

Ca(OCl), + 2H,O — 2HOCI + Ca(OH),
NaOCl + H,O0 — HOCI + NaOH

Kh3 niing diét trung cta clo phu thudc vao sy t6n tai cia ion HOCI trong nudc, ma qua
trinh tao thanh va phan ly HOCI lai phu thudc vao néng dé ion H, titc 1a gia tri pH ciia
dung dich:

- pH ting, ndong d6 HOCI gidm, ndong do OCI ting;
- pH =7, nong do HOCI can bing vdi nong do OCI'.

ocCr

HOCI

4 56 7 8 910
Hinh 3.1 Quan hé giita thanh phan HOCI va OCI theo gid tri pH.

TS: Nguyén Trung Viét 35
TS: Tran Thi My Diéu
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K&t qué thuc nghiém cho thdy qud trinh thily phan Cl, chi xdy ra hoan toan khi pH > 4. Mic
do phan ly HOCI phu thudc vao pH & 20°C dudc trinh bay trong Bing 3.2.

Bang 3.2 Mtc do phan ly cia HOCI phu thudc vao pH & 20°C

pH 5 6 7 8 9 10 11
OCI' (%) 0,05 0,50 2,50 21,00 97,00 99,50 99,99
HOCI (%) 99,95 99,50 97,50 79,00 3,00 0,50 0,10

Thanh phan HOCI 1a thanh phankhi triing chinh trong nudc chi ton tao & pH thap, do d6 qué
trinh khtt tring chi dat hiéu qua cao & pH thap.

Nudc ty nhién thudng khong tinh khi€t va cdc phdn tng vdi cdc tap chit chira trong nudc sé
4nh hudng dén sy hinh thanh clo tv do du. Vi du néu nuéc ¢ chita cdc chit hitu cd, ammonia,
nitites, sit, mangan, ... thi clo s& phdn tng véi cdc thanh phan nay theo phuong trinh phan ng
nhu sau:

HOCI + NH; —> NHQC] + HzO
Monocloramin
HOC1 + NH,Cl - NHCI, + H;O
Dicloramin

HOC1 + NHCl, — NCI; + H,O

San ph&m monochloramin va dichloramin sinh ra ty thudc vao gid tri pH ctia moi trudng. pH
cang cao, lugng clo két hop dé tao thanh dichloramin cang thap vi monocholoramin cing cao.
Kh4 ning diét tring ctia monochloramin thudng thdp hon so vé6i dichloramin khodng 3 dén 5
[an. Kha ning diét trang ctia chloramin thap hon Clo tir 20 dén 25 [an. D6 1a Iy do khién cho
qud trinh khitt tring véi clo x4y ra hiéu qué & gi4 tri pH thap.

Trong hé thong khit tring chita ammonia va cdc hdp chdt amonium. Lugng clo tham gia phén
ting dé tao thanh cloramin dudc goi 1a clo két hop, tdng lugng clo ty do dusi dang Cl,, HOCI,
va OCI va lugng clo k&t hgp duge goi 1a clo hoat tinh khit tring. Do kha ning diét tring cla
clo tu do va clo k&t hdp khic nhau ma lugng clo du cin thiét dé ddm bdo khit tring triét dé
ciing dugc danh gia & cdc mic khic nhau. Téng lugng clo can thiét cho vao nudc d€ ddm bio
sau qud trinh khtt tring ¢6 dugc luong clo du mong mudn thudng dude xdc dinh truc ti€p bing
thuc nghiém.

= Khit Clo (Dechlorination)

Tinh dpc hai ctia clo du. Do trong nu6c thudng chita nhiéu loai hop chit hitu co ¢6 thé phin
ting v&i clo tao thanh nhitng hgp chat c6 tinh ddc va giy tdc hai lau dai. Do d6, dé gidm dén

TS: Nguyén Trung Viét 3-6
TS: Tran Thi My Diéu
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thap nhat tdc hai clia cdc hdp chat nay dén mdi trudng, can phdi khit lugng clo du vudt qud
yéu cau c6 trong nudc thdi dugc xt Iy bing clo theo mdt trong nhitng phudng phdp trinh bay
dudi day.
Phdn ing vdi SO, Khi SO, c6 thé khit clo tu do, monocloramin (NH,Cl), dichloramin
(NHCl,), trichloride nitrogen (NCIl3) va cdc hgp chit clo cao phan tif theo cdc phuong trinh
phan dng sau:
Cdc phdn iing vdi clo:

SO, + H,O — HSO; + H'

HOCI + HSO; — CI' + SO, + 2H"

SO, + HOCI + H,0 — CI' + SO, + 3H'
Cdc phan vng vdi cloramin:

SOQ + HQO —> HSO3 + HJr

NH,Cl + HSO; + H,O0 — CI' + SO, + NH," + H'

SO; + NH,Cl +2H,0 — CI' + SO~ + NH,* +2H"

Luong SO, st dung phdi dudc khdng ché dé trdnh tdn héa chat va 1am gidm ham lugng oxy
hoa tan trong nudc sau xt 1y do phén tng gitta HSO3™ véi O,:

HSO; + 0,50, — SO, + H*
Ham lugng oxy hoa tan gidm s€ kéo theo gidm pH va ting BOD va COD cua nudc sau x@ 1y.
Phuong phdp dung than hoat tinh
Quad trinh hap phu bing than hoat tinh c¢6 thé khir hoan toan ca clo ty do va clo k&t hop theo

cac phuong trinh phan Gng sau:

Phan ing vdi clo:
C +2Cl, + 2H,O — 4HCIl + CO,
Phdn itng vdi cloramin:

C + 2NH,Cl + 2H,0 — CO; + 2NH;" + 2CI'
C + 4NHCI, + 2H,0 — CO, +2N; +8H" + 8CI

TS: Nguyén Trung Viét 3-7
TS: Tran Thi My Diéu
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» Khit triing béing CIO,

Khi ClO, va khi khong bén va c6 kha niing chdy nd nén khi nay phdi dugc tao ra tai tram xi¥
1y theo phuong trinh phén dng sau:

2NaClO,; + Cl; — 2CIO, + 2NaCl

Hiéu qud ctia ClO,. Téc nhan khit tring hoat tinh trong hé théng CIO; 1a ClO, ty do. Tinh chat
héa hoc ctia ClO; trong méi trudng nudc chua dude xdc dinh rd rang. Tuy nhién, do CIO; la
tdc nhan oxy héa rat manh do dé c6 ché diét khuin c6 thé x3y ra do kh3 ning 1am mit hoat
tinh clia hé thdng enzyme clia t&€ bao vi sinh vat hoic 1am mat kh4 ning téng hgp protein clia
t& bao.

Su hinh thanh sdn phdm phu. Mot s6 san phdm phu 12 cdc mudi chlorite va chlorate ¢ thé

tao thanh trong qua trinh khtt tring v6i ClO,. Tuy nhién, cdc hgp chit ndy c¢6 kha ning phan
hity nhanh hon cdc hdp chat clo du do d6 mic dd tdc hai cia ching thap hon.

Mot trong nhitng wu di€m clia qué trinh khit tring biing ClO, 1a ClO, khong phan tng véi
ammonia va cdc hgp chdt ammonium nén khong tao thanh cdc hgp chat cloramne c6 tinh doc.
Thém vao d6, cdc phdn ng tao thanh cdc hgp chit hitu cd clo héa ciling khong xdy ra trong

bat cif diéu kién nao.

Qud trinh khit ClO,. Luong ClO, du vugt qui yéu cau cé thé loai bd bing khi SO, theo
phuong trinh phan tng sau:

SOz +H20 —> HzSO3
HQSO3 + 2C102 + HQO —> 5H2$O4 + 2HCI

»Khif triing biing BrCl

BrCl thiy phan tao thanh HOBr va HCI theo phuong trinh phan téng sau:
BRCI + H,O — HOBr + HCI

HOBr 12 acid yé&u c6 thé phan ly theo phuong trinh phan tng sau:
HBr — H' + OBr

Néu trong nuéc c¢6 mit NHz, HOBr ciing phdn tng v6i NH; tao ra cdc bromamine theo cdc
phuong trinh phan @ng sau:

NH; + HOBr — NH;Br + H,O
NH,Br + HOBr - NHBr, + H,O

TS: Nguyén Trung Viét 3-8
TS: Tran Thi My Diéu
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NHBr, + HOBr — NBr; + H,O

Mic du cin tién hanh nhitng nghién citu bd sung d€ xac dinh chinh x4c cd ch& khif triing biing
cia BrCl, nhung gid thi€t thich hgp nhit 12 BrCl hiap phu 1én t&€ bao vi sinh vat va phd hiy
hoat tinh emzyme ciia t€ bao. Cdc hgp chat bromamin thé hién kha ning diét khudn t6t hon so
vdi cdc hdp chat cloramine va dong thdi c6 kha ning phan hdy nhanh hon.

Su hinh thanh cdc sdn phdm phu. Cic hop chat hitu co bromate héa s& hinh thanh trong qué
trinh khit tring biing BrCl va nhitng hop chit nay dé dang bi phan hliy quang héa va thiy
phan. Mot s& nhién cttu cho thiy cdc hgp chit hitu co bromate c¢6 kha niing tich lily sinh hoc
torng c4 ti€p xic véi nudc thdi xi 1y bing BrCl. Tuy nhién, ham lugng cdc chat hitu co
bromate trong c4 thdp hon nhitng héa chat khdac (nhu PCBs va chlordane). Hién tai chua c6
nhiéu s6 liéu vé céc tdc dong d&€n mdi trudng do khit tring bing BrCl, do d6 vAn can nghién
citu chi ti€t hon.

» Khi trung bing ozone

Khtt tring biing ozone 1a phuong phdp kha tién ti€n va ngay cang dugc ng dung rong rii. Co
ch& khit tring st dung ozone 1a dua trén kha ning phdi hiy enzyme va nguyén sinh chit clia
t&€ bao. Trong moi trudng nudc, ozone phan ly tao thanh cdc goc tw do c6 kha ning oxy héa

manh theo cdc phuong trinh phdn dng sau:

0O; + HLO — HOgJr + OH
HO3+ + OH — 2HO,

03 + H02 — HO +202
HO + HOz —> HzO + 02

Céc goc tw do HO, va HO c6 tinh oxy héa va Ia tdc nhan khit tring. Céc goc tu do nay ciling
tham gia phan ing véi cdc tap chit c6 trong dung dich.

Hi¢u qua khit tring bang ozone. Ozone c6 tinh oxy héa manh va kha ning kht tring 16n hon
nhiéu so véi clo. Qué trinh khi tring biing ozone khong tao thanh cdc chit rin hoa tan va
khong bi dnh hudng cia cdc ion ammonium ciing nhu pH. Thém vao d6, do kha ning phan
hiiy nhanh tao thanh oxy, nén nong d6 oxy hoa tan trong nuéc sau khi xtt ly bing ozone dat
trang thdi gan bdo hoa nén khong can suc khi dé ddm bdo nong do DO theo tiéu chuin x3
thdi. Ozone c6 kha ning phan hiiy nhanh nén ciing khong can cdc qua trinh phu d€ khir ozone
thira nhu ddi véi cdc tdc nhan khit tring khdc. Nhugce diém cta phuong phdp khit triing bing
ozone la chi phi xtt ly cao.
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» Khif tring béing cac héa chit khic

Céc héa chat khdc c6 thé st dung d€ khit tring nhu iot, H,O, va kim loai. C4c kim loai ning &
nong do rat thap cé thé tieu diét dugc mot s6 loai vi sinh vat va rong tdo, tuy nhién, doi hdi
thoi gian ti€p xic lau, chi phi cao va dé giy dnh hudng dén sitc khde clia con ngudi nén it
dudc st dung.

Bang 3.3 Nong do diét tring cda cdc ion kim loai niing

Nong do diét tring (mg/L)

i Toai
1m f0al E Coli Réu, tdo
Bac 0,04 0,05
Pong 0,08 0.15
Cadimi 0.15 0.10
Crém 0,70 0,70
Kém 1,04 1,40
3.3.2 Khit Cyanide
KHU CYANIDE BANG Cl,

Quad trinh oxy héa khit Cyanide bing Clo dugc thyc hién trong mdi trudng kiem. Khi cho Clo
vao nudc, hypocloric acid dugc tao thanh theo phuong trinh phdn dng sau:

Cl, + H,O - HOCI + HCI
Hypocloric acid phéan @ng v6i ion CN™ theo phuong trinh phan @ng sau:

CN + HOCl - CNCI + OH ()
CNCl + OH — CI' + HOCI (2)

Phén @ng 1 xdy ra khong phu thudc vao pH, trong khi d6 phan tng 2 phai dugc thuc hién & pH
16n hon 10. Acid cyanic tao thanh bi phan hdy thanh CO, va N, theo phuong trinh phan tng
sau:

2CNO" + 30CI' + H,O —» 2CO; + N, + 3CI' + 20H
Phédn ting nay xdy ra chAm hon & pH cao hon, do do phdi duy tri pH trong khoédng tir 7,5 — 8,0.

Vi ly do nay viéc khong ché€ pH hai giai doan phéi dugc thuc hién chit ché cling véi viéc cung
cap di lugng chat oxy héa. Hypoclorat natri ciing c6 thé dudc sit dung thay thé clo.
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KHU CYANIDE BANG OZONE

Cyanide ciing c6 thé bi o xy héa biing ozon va tao thanh cdc sdn phdm khong ddc hai thero
phuong trinh phén @ng sau:

CN + O3> CNO + O,
2 CNO + 302 + HQO —> 2HCO3+ N, + 302

Phan tng ndy phu thudc rit nhiéu vao pH va dudc thuc hién trong moi trudng kiém & pH tir 11
dén 12.

3.3.3 KHU CROM

Céc phan ting khit thudng dudc 4p dung dé loai bé Crom (VI) trong nuSc bing cdc tdc nhan
sulfat sdt (II), bisulfit natri, sulfua dioxit. Thong thudng, khi st dung sulfat sit (II) phdn tng
véi Cr(VI) trong moi trudng axit tao sulfat sit (III) va Crom (II1). C4 hai thanh phan nay dugc
két tiia dudi dang hydroxyt khi c6 mit nuéc voi. Céc qud trinh nay xdy ra theo chudi phin ting
sau:

2H2CI‘O4 + 6FCSO4+6HQSO4 —)CI‘z(SO4)3 + 3F62(SO4)3 +6H2$O4 + 8H20

Cr(OH); Fe(OH);3
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