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Design and Operation of High Concentration Dye Wastewater Treatment
Project
YAO Xiao-wen, WANG Bai-yang, CHEN Hai-hong
(Key Laboratory of Poyang Lake Environment and Resource Utilization < Minisiry of Education > , School of
Resources Environmental and Chemical Engineering, Nanchang University, Nanchang 330031, China)
Abstract: A large amount of wastewater with high ammonia nitrogen, high COD and high
chromaticity was produced by a chemical company engaged in divergent dyes production in Jiangsu. The
original wastewater treatment process was unable to meet the discharge standards. On the basis of pilot
test and the water quality analysis of each workshop, the original process was reconstructed into the
combined process of ammonia-nitrogen membrane equipment/Fe-C Fenton/ABR/UASB/two-stage
biochemical aeration tank. After the improvement of the process, the effluent quality could meet the
take-over standards of the sewage treatment plant in the chemical park.
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Tab.1 Wastewater quality, water quantity and take-over standards
UiE| Kig/(m® - d™) pH & COD/(mg - L") NH, -N/(mg - L") TP/(mg - L")
T VR IR K 1 500 <1 10 000 ~ 15 000 500 ~2 000 3.1
R B 1% K 500 7 500 ~1 000 100 ~200 0.8
G brifE 5~9 1 000 40 1.0
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Fig. 1 Original wastewater treatment process
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Fig.2 Process of wastewater treatment after transformation
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Tab.2 Main structures and design parameters

H Rt BT S %ﬁf FH L
BT | 16.5 mx6.75 m x5 m | =AM 75 h 5
(R BEPRTH | 16.5 m x6.75 m x5 m | 5B HT[E] R 65 h 3
BRBROFIIE | 40 mx12 mx5.5 m | AT 1680 m' I 5 h | 1 | BRERIUKE 80 0% U Ok 8 &
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Fig.3 Removal effect of COD by ABR
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el fd ABR 3 (75 e Rl 26 1, M5 ek
H LI HE 5 KA B () IR A ORI e, L i 4
7 30 gVSS/L 247, fESLPREfTH K ABR K
COD Fa5E7E 5 000 mg/L Z5 47, NH, — N #5478 500

B, g ek A VLR R 2 g rt) i UASB
A HE B e UL YS UE o A R A AR p 2 T R A
15 far 2355 0. 3 kgCOD/ (kgVSS -+ d) B, ¥k
15U I R T A, b iR V5 U8 B far SRR E) 0. 6
kgCOD/ (kgVSS « d) ' A5 i T 90k ¥4 6 9 Jin ek 2
o FEBITHET AR K COD f%57E 4 000 mg/L
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Fig.4 Removal effect of COD by UASB

@ IR E IR

PeRhG ek A AR I TS KA R B i R R AT
e, FE R ) 13 407 40 o 10 36 b ) VT VR (] s
PSR TR o RO UELF EUA ) Pt R A R 5
JCE,F%C : N: P =100 :5: 1A L4 4% /i Na, PO,
Je e Bk o g 0.5 d, [l 3 d Ji5 % S/ K ik
K B TG R U 20% , =BT .

FEL L KPR R 21T 5, 4 S i i V5 TR T 2K e
BOVE N T R IE R s 1T, M T TR
YR, B3] 2 AR N T 100 t AR T TS5 7K Ab
BT V5 e o R Gt — AN H s 17 )5, 4 4

1 15 IRIIRELL (SVag) N 5% EF43 25% |, b4t 2
f) SV, IFa ELE 30% ~40% , H.i578 i i 2 (0738 1,
B O A REWE R . A T ORIELF £ r 75 7
TER AR, Bl 1 /) DO (E7E 2.0 mg/L 22
4 A E 2 1 DO 2.0 ~4.0 mg/L, {56 [ L
}75% ,MLSS &2 7E 3 500 mg/L, [&l 5 J& 2017 4
11 AU ARG BT8O 50 2 197K COD
71200 ~1 500 mg/L, 52 4483t %F COD ) £ 1%
FIRFFTE 50% it

~ K COD =tk COD = KBRF

3500t 1100
I 190
93000 150
T,2500r 170
02000 260 5
2 | 8 An e T ien g oo o tnan s Bag ™40
S 1000t -38
500t 110
0 5 0 15 20 25 30

EATI A/
E5 FERIEXSC0D WERBE
Fig.5 Removal effect of COD by aerobic process
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Tab.3 Removal effect of pollutants by combined process

COD NH; -N TP pH {H
H ] i, WK/ | EBRER/| K/ ks | EKBRR | K/ ok ok
(mg-L7") | (mg-L7") | % (mg-L™") | (mg-L") | % (mg- L")
3A1H 11 760 698 9.1 758 35 95.4 0.7 <l |6.92~7.26
3H6H 10 560 668 93.7 598 28 95.3 0.6 <1 |7.03~7.86
3A1LH 10 430 542 94.8 672 31 95.4 0.9 <1 |7.55~7.71
3A16 H 10 176 756 92.6 756 32 95.8 0.5 <l |7.67~7.75
3A21H 11 088 681 93.9 677 27 96.0 0.7 <l |7.15~7.42
3A26H 10 006 563 94.4 809 36 95.6 0.9 <l |6.87~7.11
3A31H 11 218 703 93.7 642 25 9. 1 0.4 <l |6.92~7.32

H 2 3 AT, E7K TS ek BEAR (R 2Rt 4k
fo o TR BEUTTE . ABR (UASB J N #% 1R ¢ A= 1k
M Atk b BRI A v VR B A PR, FL S 7KK B TR
EIEWZ PR + e + Ak + g 4
G T2 i Be Sk . BRAR IS + IR EEDTIEXT
COD 1y L BRACRARGS , iEfd COD 2 10 000 mg/L 72
R K 2 H AR S, COD F2E4E 5 000 ~6 000
mg/ L, TEA %26 Mo 2 B 22 498 % e 20 R0 4 TB) K

PiAkH 2 R, Hab K R EREILE 1 500 mg/L /2
A, TE o e R K A B ), K A
JE N FS € 75 600 ~ 800 mg/L. FR T WM RS A
RGN A A RGN R bR k4% AR
S, R T ORI R R R , SEPRIs AT 7 =T
KA 0.2% B HEABOIN U SR 4, LATRIE H 7K &
A <40 mg/Lo ZGURHEK TP W JERK, A AL
5, RORIEAE LRI, 76 ABR 2 2% F1 i 480t v 42
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