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TOM TAT:
1. Tinh trang 6 nhiém va van dé mau ciia nuéc thdi nganh dét nhudém
2. Ap dung phuong phdp oxy héa néng cao bdng tdc nhdn Ozon/Fe203/Si02
dé xit 1y béc 1
3. Xay dung mé hinh hoan chinh dé xit Iy nudc thdi nganh dét nhuém

I. Diit van dé

Mot cich t8ng qudt, cdng nghiép dét dude phan chia thanh cdc loai sau:

e Dét va nhudm vii Cotton: véi loai sdi nay, thudc nhudém hoat tinh hoidc hoan nguyén hoic
truc i€p dude sit dung & hau hét cdc nha mdy dét: nha mdy dét Thanh Céng, nha mdy dét
Thing Loi, ¢ong ty dét may Gia Pinh, céng ty dét Sai Gon (nhd mdy dét Chan A ci).

e Dét va nhudém vii sgi (6ng hgp (polyester): thuSc nhudm phin tin. Cdc nha mdy tiéu
biéu nhu: Thanh Cong, Thing Ldi, Sai Gon, ...

e D&t va nhudm véi Peco: thuéc nhudm hoan nguyén hodc phan tin: nha may dét Chan A.

e Uodm to va dét lua: diy la dang cong nghiép dét nhuém méi duge phat trién & Viét Nam
vdi nguyén lidu chd y&u 13 & trong nude triy mot s6 loai héa chat dic dung, dé 1a di€ém
khdc biét vdi cdc nha mdy dét khdc 1a nguyén liéu phdi nhap ngoai 100 %. Xi nghiép ché
bién td tim Bdo Loc, nha mdy udm (0 ty ddng Pai Lao, Hoa Binh, Binh Minh, Rang
Pong, xi nghiép dét lua to tam VISIN, xi nghiép li€n doanh VICOTEX.

Cuing v6i sif ra doi clia hang loat cdc xi nghiép dét nhuém c6 von diu to clda nudc ngoai
vdi nhitng mdy méc thiét bi va cong nghé wong d6i mdi 12 sy ddu wr d6i méi thiét bi va cong
nghé cda cdc doanh nghiép trong nudc. VE phuong dién moi trudng thi cdc xi nghiép mdi ra
ddi nay tuy c6 kha ning giy 6 nhiém it hon cdc xi nghiép cii nhung vé€ c¢o ban van chua gidi
quyét duge tinh trang & nhiém méi trudng (nhat 12 6 nhiém ngudn nudc do nudc thii cc loai)
va vdi sb lugng ngiy cing nhiéu nhu hién nay thi nganh dét nhudém dang thuc sy 12 mdt
trong cdc ngudn dang k€ gay 6 nhiém mdi trudng cho khu vue.

Céc loai phAm nhudm thudng dudgc sit dung bao gém:

- Phdm nhudm phén tdn: 12 phdm khong tan trong nudc nhung & trang thdi phén tdn va
huyén troc trong dung dich, ¢6 thé phin tdn trén sgi, mach phan tlf thudng nhd (nhd thé
phin tdn dé). C6 thé c¢6 nhiéu ho khdc nhau nhu: anthraquinone, nitroanilamin, ... dudc
diing d€ nhudm so: poliamide, poliester, axétat, ...

- Pham truc tiép: diing d€ nhudm v4i cotton trong mdi trudng kiém, thudng 1a mudi sulfonat
ctia cdc hop chat hitu cd R — SO3Na. Kém bén v6i dnh sdng va khi giat gifl.
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- Ph#&m nhudm axit: da s6 nhitng hgp chit sulfo chita mot hay nhiéu nhém SO3H va mgt vai
din xuit chita nhém COOH dung nhudm tryc tiép cédc loai td s¢i chita nhém bazd nhu:

len, tg, poliamide, ...

- Phdm nhudm hoat tinh: ¢ cdng thiic téng quit: S — F— T = X, trong d6 F: phin tlt mang
mau, S: nhom tan trong nudc (SO3Na, COONa), T: gdc mang phan ing, (¢6 thé 12 nhém
clo hay vinyl), X: nhém c6 kha ning phin tng, .. Thudc s&€ phén ng x0 truc ti€p va sdn
phdm phu 12 HCI nén cin nhuém trong méi trudng kiém yéu.

- Phdm hoan nguyén: bao gdm cdc ho mau khdc nhau nhu: indigo, din xuit anthraquinone,
pham sulfua, ... ding dé nhudm chi, s¢i bong, visco, sdi téng hop.
Ngoai ra, dé€ dudc mat hang vai dep, bén mau va thich hgp vdi nhu ciu, ngoai sdn phim

nhudm con ding cdc chat trg khdc: chat thdm, chit tdi (nhudm phén tdn), chit giit, chat dién

li (Na;SOy), chit diéu chinh pH (CH;COOH, Na,COs, NaOH), chit hd chéng méc, hd mém,

hd lang, chat chong loang

mad, ...

Tiy thudc vao cong nghé nhuém ma lugng pham nhudm di vao trong sén phdm vai nhiéu
hay it. Lugng thudc nhudm thira 12 nguyén nhan gdy mau va giy 6 nhiém nudc thai.
Béang 1.1 — Thanh phan va ndng do cdc chat trong nudc thdi nghanh dét nhudm:

Thong s6 6 nhi€ém Dé&t nhudm Cong nghé dét lua ¢ tim
Uom tg Giil nhong

pH 2-14 6,5-1,5 6,5-7,5
COD (mg/l) 60-5.000 60-100 25.000-67.000
BOD (mg/l) 20-3.000 45-70 18.000-45.000
SS (mg/l) 10-18.000 20-30 350-500
PO4 (mg/l) &5 ) 1.350-2.500
SO4 (mg/l) 50-2.000 <5 <3
b6 mau (Pt- Co) 40-50.000 <20 -
Nung (mg/l ) . <10 800-1.200
Luu ludng (m*/tan san phim ) | 4-400 80-100 2-3

Béng 1.2 — Thanh phin va tinh chit nudc thdi cda nha mdy dét nhudm 16n

3 Tp. H3 Chi Minh

Pbonvi | Luu pH b6 P duc BOD COD SS SO, PO, KL ning
lugng mau MgSiOy/1 | mg/l mg/l mg/l mg/l mg/l mg/l
_ m’/ngd PiCo -
Thanh 6.500 9,2 1.160 120 280 651 98 298 0,25
Céng
Thing 5.000 5,6 1.250 145 350 630 95 76 1,31 Cr=04
Lyi
Phong 3.600 7.8 510 92 180 480 45 45 1,68 Cr = vél
Phi
Phuéc 1.800 5,6 490 63 190 486 57 121 0,96 Cr=0,1
Long
Viét 4.800 10,1 969 140 250 506 30 145 0,40
Thing
Chin A | 420 1.2 560 51 130 563 98 105 025 | Cr=02
Gia 1.300 7.2 260 - - 230 85 32 0,25
Dinh

Bang 1.3 Muc do “khong gdn mau” cia céc loai thudc nhudm thudng sir dung.
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Loai thudc nhudm

Mifc d6 khong gdn mau (%)

Truc ti€p
Phén tdn
Acid

Bazag, Cation
Hoat tinh
Hoan nguyén

10-30
1-10
5-15

1-5

15-40

5-15

Nudc thai cong nghiép dét nhudém rat da dang va phic tap. Theo tinh todn tif cdc loai héa
chat sit dung nhu: phdm nhudém, chat hoat déng bé mit, chat dién ly, chit ngdm, chat tao moi
trudng, tinh bdt, men, chat oxy héa, ... da ¢6 hang trim loai héa chat dic trung va nhu trén da
trinh bay nhiéu loai héa chat nay hoa tan dudi dang ion va cdc chat kim loai nang da 1am ting
thém tinh djc hai khong nhitng trong thdi gian trudc mat ma con vé lau dai sau ndy dén moi

. trudng song.

1.4 - Cong nghé sdn xudt vai tdng hdp va kha ning giy 6 nhiém

Sgi téng hop

CAC CHi 80 6

nguyén liéu NHIEM NUGC
A 4
Tao mau
Ty got
; B s BOD, SS
Y
Tdy tring va sic rita 5 BOD, SS
y
Nhuom = BOD, d6 mau

VAI Tl{;ANH
PHAM
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I1. Gidi thiéu vé xic tdc
< IL1. Xiic tdc dong thé

Xiic tic ddng thé 1a chat xiic tic ciing pha vdi chit phdn Ung, phin bd déu thinh mét thé
thdng nhat, phan Wng x3y ra trong toan bd thé tich. Véan t6c clia phdn iing ty 1€ v6i nong do
ban ddu ctia chat xic tdc. Uu diém cla xic tdc ddng thé 12 khd ning ti€p xic clia chit phan
fng va xic tdc 1dn, cho nén sy twong tdc 16n, khd ning phdn ing d€ dang x4y ra. Tuy nhién
nhugc di€m cia lcai xuc tdc nay la:

o Khong thé tich hét xic tdc v8i chat phin ng din dén xiic tdc c6 thé bi hu

e Khé diéu chinh thai gian phdn Gng

e Phan tng khéng xay ra lién tuc

e Trong phin ing nay, thi sy tao thanh hgp chit trung gian bén hodc khdng bén dya vao su
thay ddi tinh ch&t cda né (mau sic, tlr tinh, ...)

Xiic tic ddng thé dudc sif dung trong nhiéu cong nghé ché bi€n thyc pham: rugu, bia, ...
hay trong céng nghé sdn xuit: nhua, cao su, ... vd quan trong nhat 12 dugc dung trong nganh
cong nghé mdi trudng.

Ching han nhu viéc s dung keo nhém, v6i, phén sit, ... d& két tiia Ca, Mg ¢6 trong nudc
hodc Mn, Fe, ... hodc nhitng chit oxy héa manh phdn hiiy cdc chdt 6 nhi€m thanh nhitng chit
it doc hon nhu K;MnOy, CIOZ, Cl,, ..

Ngudi ta dd phdt hién ra ring v6i tic nhan Fenton (hé xic tdc H,0,/Fe** ) 1a chdt oxy héa
rat manh, c6 kha ning phd hiy nhi€u chat ddc hai, hitu co. Bén canh dé, ngudi ta con sit dung
tdc nhan Fenton kém theo UV, hodc Ozon hay cdc oxid kim loai khdc nhu trong Al,O4, Al, Cu,
TlOz VML,

I1.2. H¢ xiic tdc dj thé

Hé xic tdc di thé trong d6 chat xic tdc va chdt phdn ng & hai pha khdc nhau. Phdn itng
di thé 12 phdn (ng xdy ra trén bé mit cla hai pha. Thdi gian chat phdn \ing tdc dung vdi chat
xtc tdc goi 12 thdi gian ti€p xtc va c6 cdc giai doan nhu sau:

HAp phu chat phdn dng trén bé mat cdc tAm hoat tinh

Phan ing X3y ra trén bé mat :

Gidi hap phu sin phim

Khuy&ch tdn sin phim vio thé tich

Uu diém cia xiic tic di thé:

Phan ing c6 thé x4y ra lién tuc, hdn hgp va xic tac tach ra khoi nhau sau phdn ng
e C6 thé diéu chinh dugc thdi gian phdn @ng mdt ¢dch dé dang

Tuy nhién, nhudc diém cida xuc tdc di thé 1a d& bi ngd doc 1am gidm hoat tinh cia xiic tic. .
Su mit hoat tinh c¢6 thé do cdc chat la hap thu manh l&n bé mit clia xic tdc, cling ¢ thé do
xdc tdc bi v3, bi k&t dinh lai hoic k&t tinh, thim chi ¢é thé do bé mit bi che phii bdi sin phim
phdn d@ng.

Pé khic phuc nhitng nhugc diém nay, ngudi ta thém vao trong qud trinh xic tdc nhifng
chit phu gia dé trdnh sy k&t dinh, két tinh, tdi sinh, xidc tdc bing cdch oxy héa d6t bé mit xic
tdc & nhiét do cao hon nhiét d phan dng.

Trong nhiéu céng nghé xi¥ 1y khi thai tir cdc nha mdy xi nghiép thi xuc tdc di thé déng vai
trd rit 16n trong quy trinh nay. Hién nay, ngudi ta diéu ch€ tdng hgp duge nhiéu loai xic tdc
zeolit vdi cdc 16 x&p, 16 mao quan khdc nhau cho phép xit 1y cdc chdt dot: than dd, cdc, diezel,
xing mot cich cé hiéu qua nhat.

Trang 35



Science & Technology Development, Vol. 7, No. 6-2004

DGi v6i dong co dot trong: xe mdy, 6 6, ... thi v6i nhitng dng po xic tic s& c6 téc dung
chuyén khi thai doc nhu CO thanh CO,, oxy héa hydrocacbon thanh CO,, H2O, khit NO, cac
oxid azote thanh N, NH3 N,O ...

Trong cong nghé xit ly nudc théi, xvc tic di thé cing c6 nhiéu déng gop. Céc chat xic tdc
kim loai trén chit mang c6 thé phan hdy t8t cdc chat doc hai nhu phenol thanh nhiing chat
khong ddc. Céc nghién ciu chuyén héa nhanh phenol trén cédc xic tdic Fe — ZSM - 5,
Cu/ZMS -5 Cu/Bentonit, ... vd da thu hit dudc két qua tét.

II1. Phdn (¥ng cda ozon
I1.1. Coché phan iing

Ozon (Os) 12 s&n phdm tao ra tir oxy (O,) trong diéu kién phéng dién. Phan t Ozon hip
thu tia cuc tim dng v6i €max ¢ 258nm 1a 3150 M em™. Trong mdi trudng nudc & pH=0, thé
oxy héa khit ciia né 1a 2,07 V. Ozon 1a mot chdt oxy héa rit manh va doc, trong khéng khi
lugng cuc dai cho phép doi véi mot ngudi lao dong trong 8 gid 1a 200ug/m3. Ozon ¢6 mii cay
va rit dic trung.

Tir cong thifc héa hoc O3, Ozon c6 trang thdi co bdn cia mot gdc bic hai (di-radical).

Dudi dang mdt ludng cuc, Ozon s& din dén sy cong hudng ludng cuc dong vong 1-3 doi
véi cc hop chat tham gia phdn ting 12 cdc chilt c6 cdc lién két chua bdo hoa. Khd ning phin
ting s& cang 1dn hon vi cdc lién k&t ddi t né sé bi phan cuc.

Ozon ciing 1a mot tdc nhan electrophile (4i dién tlf) manh, d& dang tuong tic vdi cdc chat
bi phdn cuc manh.

Trong nudc, Ozon 1a chit oxy héa khong bén. Tac nhén ddu tién gy ra sy phin hily Ozon
12 ion hydroxyl OH'. Ton Hydroxyl OH" d6ng vai trd chat cdm iing phdn @ng gdc, nghia 1a mot
tdc nhan héa hoc tic dung véi Ozon dé din dén viéc hinh thanh mot goc OH’. Ngudi ta nhén
thdy c¢6 su hinh thanh cdc loai goc kém hoat dong hon nhu goc superoxyde (0;°) va
hydroperoxyle ( HO,").

Sau d6, Ozon tic dung véi goc OH° @€ sinh ra mdt gdc OH® méi. Ozon hoat déng nhu mdt
chét h3 trg cho phan tng gdc, phan ng véi mot géc OH® d€ tao ra mdt géc mdi va do do,
duy tri mt chu trinh goc.

Do d6, khi hoa tan Ozon vao nudc, ta ¢6 mdt moi trudng phdn ng bao gdbm ddng thoi
Ozon ban diu va c4c tdc nhan oxy héa thd cap, trong d6 c¢6 géc OH. Cdc phin Wng oxy hoéa
x4y ra nhd Ozon & dang phén ti (phan ti phin wng tryc ti€p) va nhd chd y&u vao cdc goc
hydroxyl OH® theo cd ch€ phén ting gién tiép.

Ry = kd[03] [M] + kig [OH"] [M]
Trong dé M la chat tan

I11.2. Cdc san phdm phu ciia phdn iing ozon héa

Ozon va cdc goc OH® ¢6 kha ning tao ra trong nudc x{ 1y nhicu sdn pham phu, trong dé
¢ cdc aldehyde va cédc bromate.

Cic aldehyde: su ¢6 mat clia ching la d&u higu cho biét nudc cdn xi¥ 1§ ¢6 it chit hitu cd.
Cic andehyde thudng 12 céc hgp chat mach thing tir C, dén Cy va ludn ludn kém theo cic
acide tudng ing. Hién nay, khong c6 mot tiéu chudn nao vé céc sdn phdm do va sy hién dién
cia ching chi duge néu 1én trong cdc nghién cltu cd ban.
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Céc bromate: Ion bromure (Br) c6 mit trong da s6 ngudn nuwéc v8i ham lugng tt 30 dén
100ug/l. Cd ché hinh thanh clia né rdt phic tap, phai c6 sy hién dién clia cdc tdc nhdn oxy-

héa 05, OH® va HCO,’.

IV. Péi tugng nghién ciu
IV.1. Mdu nuéc thdi

STT TEN DOANH NGHIEP

pH | COD

(mg/l)

BOD;
(mg/)

SS
(mg/l)

Mau
(mg/T)

Nhiét
dé (°C)

CTY HOANG PHONG
19/61 Huong L6 2, P.19, Q.TB

01

7,32 | 3420 | 257 31 10243 | 30,6

02 | CO SG NGOC HAI

16/61 Thoai Ngoc Hiu, P.19, Q.TB

6,30 | 6840 | 1313 218 | 20165 | 30,3

CTY PHU HOA
306 Hong Lac, P.11, Q.TB

03

7,75 | 341 36 154 355 30,2

e Thdi diém thuc hién: 2000, 2001, 2002, 2003

e Phuong phdp do:

+pH : Po bing midy MP 220
+ COD : APHA 5220 C

+ BODs : APHA 5210C

+ SS : TCVN 4560 — 1998

+ Mau : Po bing mdy

+ Nhiétdé :Po bing mdy MP 220

1V.2. Mb hinh thiét bi

_®_.
1: B€ chita nudc thai ngudn
2: B6 diéu chinh pH
3: Bom
4: Thiét bj Ozon héa
. Xic tic: Fe,03/510,

VARV L

5: Thi€t bj phan tng -

6: Thi€t bi sinh hoc ti€p xic
7: Thié€t bi loc

8: Mdy thdi khi
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V. K&t qud

V.1. Két qua thi nghi¢m
e CODyjo = 2.500mg/l; BOD,3, = 200mg/l; mau = 8.000mg/1

e Ozon=0,I1M
HAM LUQNG THOI GIAN COD BOD; Mau
Fe** (M) PHAN UNG (phiit) (mg/l) (mg/l) (mg/)
2x 10*M 15 515 50 2.012
30 205 30 815
i 60 195 20 650
1,5 x 10*M 15 550 70 2.115
30 450 45 932
60 305 25 724
1,0x 10*M 15 1.000 120 3.720
30 650 80 2.020
60 450 45 932
e CODyjo = 2.500mg/l; BODyjo = 200mg/l; mau = 8.000mg/1
o FPe** =2x10"M
HAM LUGNG THOI GIAN COD BOD; Mau
OZON (M) PHAN UNG (phiit) (mg/) _ (mg/l) (mg/l)
0,08 15 550 70 2.115
30 480 48 960
B 60 300 30 815
0,06 15 635 75 2.020
30 460 45 930
60 350 35 900
0,04 15 620 72 1900
30 500 48 1980
60 440 45 932
e  CODyjo = 2.500mg/1
pH Fe’* (M) | Ozon (M) | THOI GIAN PHAN UNG (phiit) COD (mg/l)
2 1,0x10*| 0,04 15 1.200
2 1,5x10%| 0,06 30 800
2 2% 10" 0,08 60 550
4 1,0x10*| 0,04 15 1.100
4 1,5x10% | 0,06 30 700
4 2% 10" 0,08 60 500
6 1,0x10% | 0,04 15 1.200
6 1,5x10%| 0,06 30 850
6 2x10* 0,08 60 600
8 1,0x10* | 0,04 15 1.300
8 1,5x10* | 0,06 30 950
8 2x10" 0,08 60 700
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V.2. Quy hoach thuc nghi¢

Phutong trinh hoi quy kﬂ
y=93+3x,+2,5%+2,5%;

Trong d6: Xy, X2, X3 12 gid i quy ddi ciia pH, ndng d6 Ozon va Fe**
Giai phudng trinh trén, thu dugc két qua:

VI

(1]
(2]
[3]
(4]
[51

6]

pH=4,5
Ozon = 0,06M
Fe**=0,15 x 10*M

Nhin xét
C6 thé sit dung hé Ozon/Fe,03/Si0, d€ phan hiiy mau va xit 1y budc 1 nude thdi dét
nhudm, tao thanh cdc I‘J(_ip chat hitu co don gidn. Viée xif 1y triét d€ duge thuc hién & budc
2, bdi qua trinh oxy héa sinh hoc hi€u khi.
PH cia nudc thdi sau X 1y budc 1 = 2 -3 chdng té ¢6 sy hién dién cla axit v cd, tao
thanh do phan Wng: |

H,0 + CO; &— HCO; +H"

TREATING DYEING - TEXTILE INDUSTRY WASTE WATER BY
USING OZONE & CATALYST

" Le Thuong Man, Phan Minh Tan, Nguyen Van Phuoc

ABSTRACT:
1. Color presentation in dyeing — textile industry waste water and polluting
situation
2. Applying advanced oxidation method by using Ozone/Fe;03/5i0; system to
treat dyeing — textile industry waste water (step 1).
3. Establishing Completely Pilot test to treat dyeing — textile industry waste
water
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