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SUMARY

O=one, ozone/H0. UV/TiIO, ete. are active oxidants with high oxidation ¢fficiency. Under
rational condition they are able to relative completely break up persistent organic pollutants
(POPs). This application is hightly recommended for dyeing wastewater treatment because
high efficiency and no by-products generated in treated wastewater. In this study, based on
the results of previous studv in bench scale. ocone, and ozone/H(ywere used to oxidize
organic compounds in dveing wastewarer at pilot scale unit (0.5m’/day). The findings
showed that oxidation cfficiency is relative high.  upto 80% organic pollutants were
destructed. COD value reduced from the range of 500-1G600me/L 10 80-2(0mg/L in inlets
and outlets. respectivelv. (xidation efficiency was significantly increased when ozone in
combination with H-0-> was used with the ratio of 3:1 and HO-/COD,.., = 1:1. Under
working conditions of the pilot unit. afier 4h ozone pluging (content of [.34g€)y) organic
pollutants in column 4 and B were almost break up and COD value reach permited standard
(TCVN 3945-19935) for discharge.

I- MO PAU

[Tam lugng chat 6 nhiém hiru co trong nude thai nhudm tinh theo chi sé6 COD thudng
dat gia tri tr 1500 - 2000 mg/l.. cao gap 15 dén 20 lan so véi tiéu chudn Viét Nam (TCVN
5945-1995). Trong nude thai nhudm thuong ¢é mat cac hop chit hiru co chia vong
benzen. cac nhom phire mang mau. v.v... Cac nhém hitu co nay cé ciu tric rét bén vimg
va kho phan huy. Su ¢d mat cua céc hop chat nay trong nude thai gdy 6 nhiém moi trudng
nghiém trong. anh hudng dén hé sinh thai. dén dong thuc vat thuy sinh va c6 thé la tic
nhan gav ung thu cho ngudi. Ozon. ozon/11;0; va UV/Ti0,. UV/T10:/H,0; 14 nhitng tac
nhan ¢o khd niang oxi hoa rét cao. trong diéu kién thich hop ¢6 thé phan huy kha trist dé
cdc chat hitu co bén vimg. Phuong phap nay cho hitu qua xu 1y cao. nude thai sau xu ly
dat ti¢u chudn xa thai. va dac biét 1a khong tao ra nhimg san phim phu sau qua trinh xu ly.

Trén co so két qua nghién ciru qui md phong thi nghiém |2]. trong nghién ¢t nay da
tién hanh oxi hoa chat & nhiém hitu co trong nude thai nhudm sir dung ozon va ozon/H,0,
& qui moé pilot (().SmS/ngé}»'). Céc két qua thu duoc s& 1a co sé dé ap dung phuong phap oxi
hoa trong xur 1y nude thai nhudm phi hgp vén thue té Viét Nam.

11- NGHIEN CUU THU'C NGHIEM
2.1. Mu nghién ciru

Nghién ctru thue nghiém dugce tién hanh v&i cac miu nude thai cong doan nhudém
coa cong ty Dét Minh Khai. Luong nude thai thuong khéng On dinh, tinh trung binh
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khoang 2m*/ngay vé6i 2 loai mau. Tir thue t& d6, nghién ctru duge tién hanh voi 2 loai hdn
hop nudc thai nhudm hoan nguyén: Hon hop mau do; va Hén hop mau xanh. do, vang,
tim. Mot s6 loai thude nhudm hoan nguyén thuomg duge st dung la: Cibanone Orange 3R,
[ndrathren Pink R va Indrathren Yellow SGR, Indrathren Grey 2B-MD va Cibanone Red
2B-MD; Levafix gold yellow va Levafix red EBA; Sumifix supra Blue BRF, Sumifix
supra Yellow 3GF va Sumifix supra Red 3BF. Coéng thuc cu tao tdng quat cua thudc
nhudém hoan nguyén Cibanone Violet 2R va thube nhudém hoan nguyén Cibanone Red 2B
duge chi ra dudi day [3]:

O
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Cibanone Violet 2R - C.I.Vat Violet 1 Cibanone Red 2B - C.1.Vat Red {0

2.2. H¢ théng oxi hoz chit hiru co bing ozon

Hé ozon hoa gbm 4 thap (cot) phan tmg c6 dung tich 30lit/thap - cong suat 0.5m’ /ngay
v&i hé thong dng dan khi ndi tiép dé tan dung ozon (hinh 1). Nugc thai chira chét hitu co
(COD khoang 500-1000mg/L) dugc bom vao 4 thap phan (ng. Tac nhan H,O; (dung dich
30%) duge bd sung ¢ bé chita theo céc ti 18 khac nhau. Ti 1é tac nhan oxi hoa tdi wu duge xac
dinh dbi v6i qua trinh phan huy céc chét 8 nhiém hir co (thdng qua gia tri COD). & mdi thap
phin (mg c6 diu nude ra d& 1dy miu phan tich COD sau oxi hoa {theo TCVN s& 6491:
1999). Mau nudc trude va sau oxi hod duge do phd UV (Méy quang phé hdp thu phan t
JENWAY 6400 Spectrophotometer -Anh) dé danh gi4 kha ning oxi hod cac chét hiru co
mang mau va khéng mau tuong img voi hap thu & ving kha kién va tir ngoai.

111- KET QUA NGHIEN CUU VA THAO LUAN

3.1. Nghién citu oxi hoa chit 6 nhiém hiru co bing ozon
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Hinh 1. M6 hinh hé thong oxi hoa 6 nhiém hiru co trong nuwac thai nhudm bang ozon va ozon/H;0,

O giai doan dau cua qua trinh oxi hoa, lidu luong ozon tang s& thuc day qua trinh oxi
hoa. V&i ti 18 O3/COD>2 hiéu qua oxi hod chit 6 nhiém hiru co dat cao nhit (khoang 70-
80% tuong img véi nude thai hdn hop mau dé va xanh, dd, vang tim). Cac két qua nghién
ctru oxi hod chit hiru co ¢6 trong loai nude thai nay duoc chi ra & bang 1 va hinh 2.
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Két qua cho thay. sau 4 gi¥ suc ozon (twong tmg lugng ozon khoang 1.52g) gid tri
COD dau ra ¢ thap A va B van chua dat dudi mic tidu chuin cho phép (TCCP) xa thai
(100mg/L — TCVN 5945-1995. loai B) déi véi nudi thai mau dé ¢ COD diu vao khoang
1000mg/L. Tuy nhién v&i hén hop nuge thai xanh, do, vang, tim cac két qua tuong ung da
dat TCCP. Sau dé hi¢u qua oxi hoa gan nhu khong déi mac do tiép tuc suc ozon. Piéu do
¢6 thé do cac chat hiru co la san phim cua qua trinh oxi hoa (bé gay mach) phiam nhudm la
cac chat bén vimg khéng bi phan huy bai ozon nén viée tang luong ozon ciing khéng lam
thay déi gia tri COD cua nude. Két qua nay ciing phi hop véi cac nghién ciru trude do.

Bang 1. Két qua qua trinh oxi hoa chat 6 nhiém hiru co trong hén hop nude thai

I. Mau Nudc thai nhudm hén hgp mau do
CODsau oxi hoa {mg/L)
2. Mau Nuoc thai nhudm hén hop mau xanhdovangtim

~ CODdauvio(mgl) 25
Bd sunu[l Q« 246 246 246 246
~ Ozon hod (thol gldn suc 60 phut 187 213 222 246
03) 120 phit 142 187 208 222
180 phat 114 142 187 222
240 phat 92 107 156 197
; 300 phut 33 100 134 156
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Hinh 2. Két qua nghién ctru oxi hoa chat 6 nhiém hiru co trong nwdc thai hén hop
a) mau dd va b) mau xanh dd vang tim

C6 thé nhdn thay ham lugng chit hira co diu vao anh hudng dang ké dén kha ning
oxi hod. v6i cong sudt sinh ozon 0.4g/h. ham lugng COD dau vao trong khoang 500mg/L
la phu hop. Trong ca hai tnrdng hop ham luong chit hiru co & ¢t C va D deu kha cao va
can quay vong dé oxi hoa tiép vi thuc té lugng ozon suc vao thap C va D 1a rét nho.

3.2. Nghién citu oxi hoa chit 6 nhiém hiru co biang ozon/H,0;

Két qua nghjén ctru chi ra réng kh§ c6 mat H;0O;, qua trinh ogci ho4 ting 1én rd rét,
ham luong cac chat hiru co giam dang ke (COD giam 72%). Ti 1€ toi wu ozon/H,0, =3/1,
Xac dinh ti 1€ HO,/COD phu hyp cho qua trinh oxi hoa bang 03/H,0; dugc tién hanh voi
viéc thay doi ti 1€ HoO,/CODdau 4, nude thai nhudm cho cée két qua ¢ bang 2 va hinh 3.
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Bang 2. Két qua oxi hoa chat & nhiém hiru co bang tac nhan ozon/H,0;
Thei gian Gia tri COD (mg/L)
suc O, Ti 1€ H0,/CODdau ,;,
(phut) 2.5/1 1,5/1 R | 081 0,5/1 0/1
0 560 560 560 560 560
Bd sung
H,0, 240 240 400 480 560
30 240 240 356 440 504
30 240, 240 320 20 435
90 - - 282
120 . . 240 280 320
150 - - 200 242 260
180 - - 160 200 210
210 - - - 160 180
240 . - - 160 160

Ti 1€ lugng HgQg/CODdQu vio = 1:1 cho két qua oxi hod chét hifu co cao nhét, gia tri
COD giam tir 560 xuong 160mg/L. sau 60 phut suc ozon (bang 2). Két qua ciling chira ti ¢
0zon/H,0; thich hop nhat trong diéu kién nghién ciru 1a 3/1.
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Hinh 3. Két qua oxi hoa cac chat 6 nhiém hivu
co khi thay déi ti 1& H,0,/CODdAU 40

Hinh 4. Phd hép thu phan tir cGa mau nwde thai
trrdc va sau oxi hod bang ozon

3.3, Két qua khéo sat phé hap thu phan tir ciia miu nwéc thai trwde va sau khi oxi
hos biang ozon

Do phd hap thu phan tir trong ving tir ngoai dé khao sat kha nang oxi hoa cac chét
hitu co khéng mau trong mau nudce thai thdy ring cé su thay déi dang ké d6 hép thu cuc
dai tai budc séng 225nm (hinh 4). Viée giam dd hép thu (Abs) tai dinh hép thu cuc dai
(budce séng 225nm) sau qua trinh oxi hod (tir 3.8 xudng khoang 2) cho thz’iy ham lugng cac
chét 6 nhiém hiru co khong ¢ mau (co dinh hdp thu dac trung trong ving tr ngoai) da
giam di (b1 phan huy).
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IV- KET LUAN

Cac két qua nghién ctru oxi hoa cac chdt & nhiém hiru co trong nudce thai nhudm
thong qua thong s6 COD cho lhay

1. Hiéu qua oxi hoa cac chat & nhiém hiru co biang ozon hda trén hé pilot 1a rat kha
quan. cé thé oxi hoa trén 80% chét hitu co trong nude dac biét khi sir dung két hop vdi
H20, voi ti 1é t6i vu H,02/COD = 1:1 va ozon/H,O0, = 3:1. Gia tri COD giam tr 500-
1000mg/L xudng con 80- 200mg/L.

2. Thoi gian suc ozon tdi wu cho hé théng oxi hoa la 4 gio (twong duong 1 54g O3)
khi d6 ham luong chit hiru co (COD) trong nude & cdt A va B da dat mirc tiéu chuan xa
thai (TCVN 5945-1995).

3. Phé hap thu phan tir (UV) cia mau nuéc trude va sau oxi hoa cho thiy ozon/H,0,
¢6 thé phan huy ca cac chit hiru co khong mau trong nuéce thai nhugm. Két qua nay phu
hop vai nghién ciru cua nhiéu tac gia trudc day

Trén co so nghién ctru vaéi hé pilot 0, Sm’/ngay ¢ thé tinh toan thlet ké hé thong qui
md6 1dn hon (3m /ngdy) ap dung cho cong ty Dét Minh Khai. Tuy nhién can xem xét vé chi
phi va cbng suét cua thiét bi sinh ozon dé phit hop va kha thi trong thuc té.
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