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TOM TAT: Nuéc thdi cong nghiép dét nhudm, gidy, sdn xudt thudc trit sdu, ... cé chita
cdc hgp chdt djc, khd hodc khong thé chi phdn hily bing phuong phdp sinh hoc.
Qud trinh sit dung Ozon két hgp vdi chdt xiic tdc (oxy hda ndng cao) cé thé gidi quyét vdn dé.
Viéc dp dung qud trinh oxy héa ndng cao, sau do xit Iy lai bing phuong phdp sinh hoc sé cho
hiéu qud xit Iy cao nhdt.

Phén loai cdc chit hitu cd trong nuée thdi cong nghiép:
Cdc chdt hitu co dé bj phan hiy sinh va khdng déc hai nguy hiém:

Nhitng chét hitu co loai ndy c6 dic tinh d& bi phin hily bdi hoat ddng cia vi sinh vit, khong
ton Iuu 1au trong nuéc & dang ban ddu va vi viy khong fich lily trong cd thé thity sinh.

Vi d€ bi vi sinh vat phan hiy nén khi nim trong nudc thdi ddi hdi lugng oxy trong nudc cao
d€ cung cip cho vi sinh v4t hoat dong va phét trién, tir d6 nhanh chéng Iam suy kiét lugng oxy hoa
tan trong nu6c, 1Am chét tdm, c4, cdc dong vit thity sinh néi chung. Ban thdn nhitng sén ph&m phan
hiy cdc cht hitu cd cdn c6 thé 12 cdc chit doc d6i véi dong vat thily sinh, 1am nudc cé mau niu den
va thudng gy mui héi thdi rdt khé chiu. .

Céc chdt thdi dién hinh thudc loai nay 13 ch4t thii cla céc nganh cong nghiép thyc phim;
ché bi€n thily hdn sin; nganh cong nghiép bot ngot; nganh cong nghiép ch& bién cic loai cit c6 bot

" nhw sin, khoai, gao; nganh cong nghiép ché bién sita; nganh cdng nghiép ché bién ddu thue VAL

Nhitng chét hit cd d€ bi phan hly sinh hoc trong nudc thii ciia nhitng nganh cbng nghiép k&
trén chii y&u 1a nhitng chit béo, chd't dam, chit dudng, cha't bot. Céc loai vi khudn hi€u khi va yém
khi déu c6 thé phin hiy d& ding cdc hgp chit trén, tao ra nhitng sin phim phan hiy cudi cing
khdng con dc tinh nhw H,0, cdc sin phdm hoda tan phén tif thdp va cdc khi CO,, N,, CH, tho4t khoi
moi trudng nidc.

Cdc chdt hit co kh6 hodc khéng thé bj phdn hily sinh hoc va djc hai nguy hiém:

Nhitng chit hit co ndy c6 dic tinh chung 12 rit khé hoidc khong thé bi phan hily bdi hoat dong
clia vi sinh vét va thudng c6 doc tinh cao, gdy tc ch€ sy hoat ddng ciia vi sinh vat.

Do kh6 hoic khdng thé bi phin hity sinh hoc nén sé& din d&n tén Iuu lau trong nudc thii, thdi
gian bin phin hiy dai, gy tich lily nhiéu trong cd thé thily sinh qua dudng hd h4)p, tiéu héa, dic bist
nhiing loai thiy sinh it di.chuy&n. K&t qui 1am cho con ngudi khi st dung ching 1am thic &n cho
minh cfing s& bi nhiém ddc. Cdc chit hitu co khong bi phan hiy sinh hoc va nhitng loai c6 tinh doc
hai nguy hi€m 1am r8i loan cdc qué trinh phét trién sinh sin, gdy bénh tit va hiy diét cdc loai thiy
sinh k€ cd con ngudi khi ti€p xtic vdi ngudn nuéc thai chita cdc chit doc do. '

Cdc chit thdi dién hinh thudc loai ndy 13 ch4t thii cda cdc nganh cdng nghiép dét nhuém;
cong nghiép ché bién ddu khi; cong nghiép t8ng hop céc chat hitu co, duge phim; cdng nghiép sin
xuit va gia cOng héa chit bdo vé thyc vit; cong nghiép gidy; cong nghiép sin xuit phin b6n héa
hoc; cong nghiép sdn xuit va gia cong cdc chit tdy ria, m§ phdm.

Céc hdp chat huii cd khé bi phin hily trong chat thdi nhitng nganh c6ng nghiép k& trén rit da
dang, thudng gip 12 cdc dung mdi hitu cd, chit hoat ddng b& mit, cdc chit mau, thudc nhudém, cdc
sén phim ddu md, cdc hgp chit clia phenol, dic biét cic loai thudc trif sdu, trif ¢d, trif nim, cdc hgp
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chi't chlorophenole, din xudt benzen mét vdng hoic nhiéu vong, cdc halogen hifu cd, cdc hgp chit
phospho hitu cd, céc phifc chdt kim loai hifu cd (co kim). Nhitng hgp chd't nay thong thudng 1a nhitng
cha't doc, mirc do tir doc vira d&n rét doc.

Thong thudng, ndng do céc chit hitu cd loai nay trong nudc thii t¥ cdc nganh sin xuft k&
trén rat ding k&, tai lugng COD khodng vai chuc ngan mg/l, thdm chi hang trim ngan mg/l, trong khi
d6 tai lugng BODs thudng rdt thdp, nén ty s6 COD/BOD; rilt cao, vugt qud gidi han trung binh cia
cdc loai nudc thi loai 1 (>>2). Tuy nhién, ciing c6 nhitng trudng hgp, tdi lugng 6 nhiém nhitng chat
hitu cd loai nay ¢6 thé khong cao, ndng do ciia ching trong nudc rit nhd (vi 6 nhi€m), nhung ching
vin gay ra nguy hi€ém khéng chi cho dong vét thily sinh, ma cd cho con ngudi. Do d6, chit thdi nguy
hiém 13 mét d6i twdng curc ky quan trong trong linh vuc mdi trudng, phdi dugc ki€m sodt, quin 1y va
x1 1y chiing mot cdch ding mic.

_ Nhitng hgp chét hitu co thudc loai khé hodc khdng thé bi phin hiy sinh hoc néu trén 13 d6i
tugng khé xit 1y nhdt trong tdt cd cdc loai nudc thdi. N&u chi dp dung cdc phuong phdp phin hiy
biing vi sinh thong khong thé xi ly dat hiéu qué triét d€, ma phdi dugc k&t hgp hd trg thém cdc
phuong phdp phin hiy héa hoc, trong d6 quan trong nhdt 12 cdc phuong phdp oxy héa ning cao
(Advanced Oxidation Processes-AOP) méi c6 thé thu duge k&t qud nhuw mong mudn.

Céc phuong phdp phan hiily héa hoc biing cdch oxy héa trén cd sd néng cao tdc dung ciia cdc
tic nhin oxy héa thdng thudng nhw Oxy, Ozone, Hydrozen peroxide nhG cdc chdt xic tdc dudc
nghién citu va 4p dung trong thyc t& rit c6 hi¢u qud, dugc goi chung 1a cdc qud trinh oxy héa ning
cao (Advanced Oxidation Processes-AOP).

Céc qué trinh oxy héa ning cao c6 thé phan hily hoan toan céc hgp chd hitu cd khé phdn hiy
sinh hoc thanh nhitng hop chit don gidn 1a CO,, H,0, nghia 12 v6 cd héa hoadn todn cdc hgp chit hitu
cd, nhung dé€ dat dugc mitc dd nay thudng rit ton kém. Vi th&, muc tiéu cia cdc qud trinh AOP néi
chung khi 4p dung vao thyc t& trong cong nghé moi trudng chi nhim phén hiy nhitng chat khong thé
bi phan hdy sinh hoc thanh nhitng cha't khéng con ddc hai, nguy hiém d€ sau d6 c6 thé 4p dung ti€p
cdc qud trinh phin hiy nhd vi sinh vat k&t hop véi cdc phudng phép truyén thdng khéc (phuong phép
héa 1y). Bing cdch t8 hgp céc phuong phdp néu trén s& dat dugc hiéu qud xir Iy cao nhat v6i chi phi
chung thap nhit.

Oxy héa niing cao cé mit chat xiic tdc dj thé:
Cdc chdt xiic tac dj thé: ;
Nhitng nghién cifu sém nh4t theo huéng nay la trén cd sd cdc kim loai Pt, Pd, Rd (Levee .,
Pintar, 1995). Nim 1969, Hamilton va cong sy cong b6 trong US Patent N 344280 da sif dung MnO,
& nhiét dd 100°C cho qué trinh CWAO. Nam 1974, Sadama va Katzer cong b3 k&t qué sl dung oxyt
déng va oxyt mangan mang trén y-Al,O; c6 hidu qua cao cho xi¥ 1y phenol trong nuéc thdi. Patent s6
3 823 088 clia Hoa Ky 1974 ciing sl dung chét xiic tdc gdm Cu, Mn va Lanthanum Oxid mang trén
Spinel Aluminat k&m. Levec va Smith tim thdy Cu0.ZnO c6 hoat dd rat cao khi oxy héa dung dich
axit formic. Patent ctia Takahashi — Nhat Bdn 1974 cho thdy MnO, 1a chit xic tdc t5t d€ oxy héa cdc
ch4t 6 nhi®m hitu co trong nuéc thdi & nhiét d6 khéng cao ~ 60°C. patent clia tdc gid Nhit cong b&
ndm 1975 st dung hén hgp cic oxyt Cu, Co, Ni, Fe ciing nhu cdc kim loai Pt, Pd, Rd, Ru rat hig¢u qua
cho qué trinh xif 1§ nuéc thdi § 100°C. nim 1988, Imamura — Nhit Bdn di si dung cdc hé xiic tdc
Ru/Ce, Mn/Ce va Co/Bi d€ oxy héa chit thdi hitu cd chita oxy va nitd bing oxit coban. Nam 1993,
Levec ciing tim dudc nhiéu chit xdc tdc rit trién vong & nhiét dd du6i 150°C nhw CuO, ZnO va ALO,
d€ oxy héa phenol, chlorphenol, nhitrophenol, methyl vinyl keton & 130°C.

Cic hé xic tdc dugc nghién cifu trong khodng thdi gian 10 nim gin ddy cho qui trinh
CWAO
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CHAT XUC TAC AP DUNG PE XU LY
Phd hog= sinlf ?©@1=35 Yot fang b :
Cu ‘Oxyt nhém Phenol
- - Phenol
- - p-cresol
- Oxyt nhém, oxyt silic chlorophenol
Cu-Zn - Hgp chat phenol
Cu-Mg-La Aluminat kém Axit Acetic
Mn Oxyt nh6m Phenol
- SR 115 Chlorophenol
Mn-Ce 0 Polyethylenglycol
Mn-Zn-Cr . 0 Nudc thdi cong nghiép
Cu-Co-Ti-Al Ximing Phenol
Co 0 Céc amin, alcohol
Co-Bi 0 Axit Acetic
Fe Oxyt nh6m Chlorophenol
Ru Oxyt ceri Phenol, alcohol
Ru-Rh Oxyt nh6m Bun thai
Pt-Pd Titan-Zirconi Nudc thdi cong nghiép
Ru Titan-Zirconi Nudc thdi cdng nghiép

e S0 dd cong nghé qud trinh: Qué trinh oxy héa ning cao ¢6 mit chi't xic tdc di thé dudc thuc hién
trong thiét bi phdn ng v6i sy hién dién clia 3 pha: chit xiic tdc, chit thii 18ng va tdc nhdn oxy
héa (khi). Nuc thdi dugc bom cao dp duwa vao thit bj trao d6i nhiét d€ gia nhiét dén nhiét do
cn thi€t cho qué trinh. Nudc thdi va tdc nhin oxy héa dugc dua vao phin dinh cia thiét bi phén
itng va di xudng dudi qua 16p xic tdc rin, sau d6 ra khéi thi€t bj phan ing rdi di vao thi€t bi phan
tich khi-Iong. Nuc thdi sau d6 dugc ti€p tuc dwa vao hé thdng phén hiy sinh hoc dé xir Iy cip 2.

Gia nhiét

Nudc thidi vao
— >

Ozon

/‘

Thiét bi
phédn ng

S P

Phén ly

Xit 1y sinh hoc c4p 2

Nudc thai
————

sau xif Iy
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Uu va khuyét diém ciia phuong phdp:

e Uudi€m: xit Iy cdc chat hitu cd kh6 hoic khong thé phin hiy sinh hoc néi chung rit c6 hiéu qua.
Qui trinh xay ra rit nhanh, thdi gian luu trong thi€t bi phin ng thudng chi tif 30 — 120 phit da
dii d& x4y ra qué trinh phan hily nhd vai trd quy&t dinh cda chat xiic téc.
N&u so sdnh v6i thdi gian ciia cdc qué trinh phan hity nhd vi sinh vit, ngay cd d5i v8i nhitng chit
hit c6 d& phan hiy sinh hoc cfing phdi cdn d&n nhiéu ngay mdi hoan t4t thi thiy rd tinh wu viét
ctia phuong phip oxy héa ndng cao vdi sy c6 mit ciia céc chit xic tdc
Xi¥ 1y cdc kim loai ndng (chuyén sang dang oxyt k&t tia) v6i hidu sudt cao.

o Khuy&t di€m: phéi lya chon chit xiic tdc thich hdp, 6 hoat tinh cao, dd bén cao, gid thanh thdp
va khdng bi ngd ddc v8i nudc thii
Céc chd't mang xiic tdc phdi chiu dudc mdi trudng

Oxy hod niing cao biing Ozon:
Co ché phdn iing:

Ozon tic dung truc ti€p véi cdc chdt hitu cd trong dung dich nudc tao thinh cdc oxyt hodc
phan wng thong qua g&c hydroxyl HO®. Qu4 trinh phén hiy Ozon 12 mot loai phan ing chudi, bao
gdm giai doan khoi mao do ion hydroxyde OH' cho phin ing tao gdc ty do hydroxyl HO®, giai doan
phat trién chudi va giai doan dift chudi.

Ozonduavdo , g, +M » Moxyt Phdn #ng Ozon truc tiép
OH hoic R?
00
Phin tng chudi
+ +M '
Sdn pham o Phan ng kidu géc ty do

M : C&u tif phan dng véi Ozon

HO® : gbc tr do hydroxyl
. OH : ion hydroxyde

R® : gbc ty do hiru cd

S : chd't bit giff gdc tw do HO®

~ Nhin chung, oxy héa chi bing Ozon dat mifc d5 phin hiy han ché&, thudng chi dung trong khir
trdng nudc sach hodc nudc thdi. D€ dp dung vao vige xif 1y cdc chi't 6 nhiém hitu co rit khé dat duge
mifc dd khodng héa hoan todn cdc chit hifu cd do lugng gbc tr do HO® sinh ra it. Do viy, viéc nghién
cifu d& tim céc t4c nhan phéi hgp véi Ozon nhim tao ra dugc nhiéu gdc ty do HO® d€ dat dugc higu
qua oxy héa cao hon 12 diéu rit cin thi€t. :
Nhitng tic nhin dugc nghién cttu nhiéu 12 H,0,, UV; cdc chit xiic tic ddng thé nhu Fe®,
Mn?*, Ni%*, Co™,.. hodc cdc chit xic tic dj thé nhu oxyt kim loai TiO,, MnOs,...

Hoat héa Ozon bdng kim logi trong dung dich déng thé:
: Hewes va Davison di thuc hién cho thdy xi 1§ nuéc thdi bing Ozon c¢6 mit sunfat sit II,
mangan II, niken II hoic coban II c6 hig¢u sudt xi¥ Iy cao hon khi sit dung Ozon don thudn.
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Hassan M. dd xi Iy mau ciia nuéc thdi nhudm azon biing Ozon véi xic tdc Fe II vi Mn IL

Abdo da xit Iy khif mau nudc thdi nhudm bing Ozon vdi xic tic sunfat k&m, déng, nitrat bac
VA oxyt crom.

Hoat héa Ozon bdng xiic tdc kim logi dj thé:
Al-Hayek da nghién cifu oxy héa phenol béing Ozon vdi sy c6 mat clia chit xic tdc Fe III/ AL O,
Bhat va Gurol da phén hiy chlorophenol biing Ozon véi xiic tdc khodng goethite

Naydenov va Mehandjiev da xit Iy benzen va 1,4-dioxane biing Ozon vdi si c6 mit clia chdt xic
tdic MnO,.

Mot s6 két qua thyc nghiém:

Chlorobenzene (xiic tdc dong thé):

Hgp chét O,/ pH cao O,/ Fe Il O3/ Mn Il
% loai bd % loai bd % loai bd
Monochlorobenzene 100 100 98
Dichlorobenzene 04 100 100
Trichlorobenzene 98 99 : 100
Tetrachlorobenzene 83 99 100
Pentachlorobenzene 79 99 100

Thudc trix sdu:

Hdp chit 03, 3mg/l 034 3mg/17+H20

i pH 7,2 pH 8,3 pH 7,2 pH 8,3
Atrazine 66 75 -89 98
Propazine 44 54 88 92
Simazine 83 84 92 - 199
2,4-D Rl 86 92 95
2,4-DP 76 85 91 96
2,4,5-T 71 80 89 95
Dicamba 53 67 78 97
Thuéc nhupm:

Hdp chit O3/ pH cao Os/Fell Os/ Mn 11
% loai bd % loai bd % loai bb

Anthraquinon 98 - 98 98 '

Nitroanilamin 96 98 98

R-SO;Na 92 96 96

Phim sufur 82 - 90

K&t ludn

Viéc nghién cifu cdc qud trinh oxy héa ning cao dé xit 1§ cdc chdt 6 nhiém hitu cd loai khé
ho#c khong thé phén hiy sinh hoc, ciing nhu héa chit doc hai nguy hi€m v6i ndng do nhd trong nudc
thdi cong nghiép da thu dugc nhiéu k&t qua kha quan.
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Viéc ap dung phuong phép oxy héa ning cao, sau dé xi 1y lai nuéc thdi bing phudng phép
sinh hoc truyén thong s& dat dudc hiéu qua xi¥ 1§ cao nhét v6i chi phi chung thdp nhat.

OZONE, AN EFFICIENT METHOD FOR WASTE WATER TREATMENT

Le Thuong Man, Phan Minh Tan, Nguyen Van Phuoc

ABSTRACT: Waste water of textile-dyeing, paper, pesticide manufacturing.. industries
* which has harzadous compounds, can not be only treated by biological process.
The method of using Ozone and catalyst (Advanced oxidation processes) can do that.
Application Advanced oxidation processes, further biological treatment has optimal
efficiency.
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