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Process Design of Wastewater Separation Treatment in a Fine Chemical
Enterprise

HUANG Wen, LING Hai-bo, WANG Qi, XIA Qiang
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Abstract: In the project of wastewater treatment in a large fine chemical enterprise in Anhui
Province, according to the separate quality treatment principle, organic wastewater (5 000 m’/d) and
inorganic wastewater (3 000 m’/d) were treated separately. The combination process of IC anaerobic +
two stage AO + Fenton oxidation + coagulation sedimentation was applied to treat the high concentration
of refractory organic wastewater. The results showed that the optimal condition of Fenton oxidation process
was as follows:pH as 5, FeSO, dosage as 0.6 g/L, H,0, dosage as 13.48 g/L. Then COD removal
reached more than 80% . The inorganic wastewater was treated by combination process of adjusting +
neutralizing + coagulation precipitation. When the terminal effluent quality reached the take-over
standard, it was discharged into the wastewater treatment plant of the industrial park for centralized
treatment. Part of the effluent was further treated with clarification + filtration + double membrane
process to meet the reuse requirements. After mechanically concentrated and dehydrated, sludge was
incinerated for disposal.
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245 B AVRDEL Ak S s ngn S, KA LA
W EEAR R, W TR EALAEOR R AR R AN
T FEGEE 0] (X (40 ) 25 i X (4B) Al SRR 45
TG B Sl 8 000 m®/d, A HL
%7K 5 000 m*/d JCHLE K g 3 000 m*/d, ExR

£ HEATE K G 3 B AL B, 35 H H K HEA Tl B
XT5KALB) ™ H AL T pH,COD \SS \NH; — N TN
TP PRATI5 R AR BT A Bn v 5 R AR IR 1 43 %
Wy HEERIE RN O AR S R PAT (Al
L5 Qe ) (GB 31571—2015) £ 2 &

KEIHREFTIE 1000 m*/do JEAKFES F o) 426l 3 "PHERCRE . bk KK R ISR 1,
&1 agItEE HKKR
Tab.1 Design influent and effluent quality

COD/ |BODy/| SS/ | NH,-N/ | TN/ | TP/ K\ EERB/ | WEHEIE | RS/ | AR s/
iH | pHAE | (mg« | (mg- |(mg+ | (mg- |(mg- |(mg-: |(mg: | (mg- |2&/(mg- | (mg- | (mg- 1§

Lfl) Lfl) Lfl) Lfl) Lfl) Lfl) Lfl) Lfl) Lfl) Lfl) Lfl) H
k7K | 2~13| 3000 | 400 600 45 80 10 0.5 2.0 8.0 5.0 45 2 000
Hk | 6~9 300 | 150 350 30 40 3 0.1 1.0 2.0 0.5 15 80

oK E] F2 2 TR PR AR K HUBT B
IPUEAR, SRALHIZKAE o AR oK ml B e , A
T2 KA 5 Kl 95 7K P A R T s 2% K

JKJE) (GB/T 18920—2002) , Ff F TV 7 ¥R % HiK
MAFE B K FEAMAE Tl HAKB) (GB/T
19923—2005) , H[ml F/K K R W3 2,

F2 MEAKKRER

Tab.2 Reclaimed water quality requirements
COD/ BOD,/ . Fe/ fih/ Cl~/
b7} H M/ NTU
1 pH {1 (mg-L7") (mg-L7") W (mg- L") (mg- L") (mg-L7")
PEHIE | 6.5~9.0 20 5 5 0.3 0.1 250
Wi b=y SR/ NH, - N/ §s8 7 2 WRTERA, | RunlE B R/ | FERmHERY
7 [(mg-L7) | (mg-L7) | (mg-L) | (mg-L7) | (mg-L7) | (mg-L7) (4L
M 450 350 10 1 1 000 0.05 2 000
2 ATV %3 pH R COD XHHMRMLM
2.1 BHHEKLGETE Tab.3  Effect of pH on removal of COD

BT EARREZ A NIE I, RTES
149 2 A AL B 7 A Lk 1 A AR

Wt R = R AL BREE R | = R E A H R A
PR BER AR ARSE G 1Y 5 A 3 T 200 v TR B MR
FEATHLIZ K EA T A3, 35 2 AR KA BIL AT %K
TR AN T A A B g

23 AN WA 5 T, 12 TR e 2 R
FHBR + 07 +1C R + gL AO + JFii A AL + 1R
EEUTIEN T

R 25 55U R AR AR AR, B SR A N pH
{5 Fe’* /7H, 0, Bk B , R F B K JE K I T /N
R, Bl FeSO, W N 20 ¢/L, H,0, ¥ H
30% S0 IT B R EERANE

@O 7£50 mL KFEF A 1 mL FeSO,,2 mL
H,0, , il S50 % 2 m] pH {E X COD £ BRACR 1Y
S

LIRETR A3,

JE/KEE COD/ AL PR 5 COD/ E4S
pH {H =1 =1 2

(mg-L7) (mg-L7) R/ %

2 1 460 62.56

3 1140 70.77
4 3 900 890 77.18

5 800 79.49

6 880 77.44

@ pH {EHL 5,76 50 mL KFEHPAIA 2 mL
H,0,,FeSO, £t xt COD LERAYFMI IR 4,
x4 FeSO, $#mmExt COD KRRBUREIF M
Tab.4  Effect of FeSO, dosage on removal of COD

FeSO,/ JEIK#E COD/ kb3S COD/ B
mL (mg- L") (mg- L") R/ %
0.25 4 605 0
0.5 2285 41.41
1.0 3 900 695 82.18
1.5 660 83.08
2.0 725 81.41

® pH{E LS, 7650 mLAK B i A 1.5 mL
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FeSO, ,H,0, Bt sf COD LERmZmILES,
*5 H,0, mEXT COD £BRZ RN
Tab.5 Effect of H,0, dosage on removal of COD

H,0,/ JEKEE COD/ AbHl)E COD/ | KR
mL (mg- L") (mg- L") R/ %
0.5 1 660 57.44
1.0 935 76.03
2.0 3900 600 84.62
3.0 710 81.79
4.0 690 82.31

S RE S5 IR AL T S B AL B AR A g i R
pH {HZ 5,FeSO, #hI# 0.6 ¢/L,H,0, ik
13.48 /L, JF4EALHT R KAERT HE LA 1,

LR

&1

Comparison of water samples before and after Fenton

SR AR ET | FE AKX B
Fig. 1
oxidation treatment
2.2 THEXKLETZ
TeHLE AR | AR 7= ZE [ PG PR K B 3K 7%

ERTREFIN

TR BEK YRR F2E R K | Ha Al R R I K 5, LAY
RUR A /DR L BRI B A LY -

S TCHUIE K 2 M2 B3 A 40 5 i A 8 1 3
LA (AR IE® SO B0 M HEZK 2F A S o) |
PEAT K KSR 5 I 6 A R, 5 R R A R
0 HEBCE LA 3, K A R B T e 2 & A AR Ak,
PRI A S22 ] I 2 A R BRI 24 R e RIS T
IR AR B TTTE I, Jn A TR 358 750 A0 Bl o 5 2R 4 7 TR 6
RN SR IG DTVEST 2 o
2.3 BKEIATE

K K IR Sk 5 7K Ak B G A PR R K Tl 32 2
TAEFRR HK KK, MBS a8 v oK, AL K 55
oK R IR P T + b 08 + DUBRAL I T 20, Ffk
I, A R B AR AR R A i A AL
2.4 WEATROK HbTE AR R A RIS K A AL

A AR A A 3T R K b T R 2K R AR T S K
TEAA A P A2 08) 3 o e AR, e v ) 39 R 7K 0 b T o
VEAIC A LR 5 7Kl N3 38 A DL K AL B 2R 4 1 5
e, 285 /N B S ER T R L, S E A ALK K
IRGACI . A 1E V57K B A Sl A HLUE Kb PR
B A/O Ak
2.5 SiRAE

WA A AN A AL AL 38 A R T AL TS TR AR A T
AT A 40 B K b PR 1% = HE R B e
3 A&+t
3.1 BT TERIE

1K) T2 LA 2,

T+ 42 K T
BT K 5t £ e th Fenton &% PAC/PAM NaClO 5 %
TN P Jeth 2 Fedh :
M T b K
— I —_— —
ﬁ KE A b N
ok (B[ . H )y |% @ o o
i i < R A Ut A 5
wloclEl PR [el o] B o i
| | o I 1 B N "
I [
% T E SRR 5 TR el 3% |
TEHLE K |#L Bl I | ]
W i : Y
R it ¥ L ok
o T [B B 9] [EHLis e ] -
l % 5 1 1 | 4 TR sl
R — R
TR A FE K Wik B
B2 ShkOMEBIERE

Fig.2  Flow chart of wastewater treatment process
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3.2 KL THEHE
Tk 5 M AR 36.9 hm? R4 T5 K b B
T 03 DX 3alAR T HILIE 7K TE ML K R Tm] FH 7K Ak 3 2R
Bio T5KuENIERGHE— AR FHAERC L P s AL
1& A3 Hr s LA S5 e ab BEAE AT 55 .
3.3 FEREHTIZIT

© AL o

ZETA)WSCAR B A HILIE K A ML 5 3, 85 3
R-FR40 m x12.5 m x4.5 m, 1 J&, J&755 8] H
9.6 h, LG KIEARE 3 &, KRR 2 G, V)
SOYRR 7K R M TR vp K Se AR AL O, B/ iR
FEZ PR, SEECE R 40 m x12.5 m x4.5 m,
1 FEAE 2 2 000 m* BB V5K 2 &, K K&
3 RS [E) AT DA 43R AR 9 3

@ BRI UOE AN SR T

W7 T T U L R AT 34 SR S K, 43 P 4T
BiztT. FPAREMPTIE TR 15 m x4 m x4 m,
PR ECA 1.8 mm/s, Y7 T BRI DL TE b i
Ui, Yo S BTN, e & W E e L 2 &,
B 1 B S RAR 1 G, BAFEMIRT N
20 mx6 m x 2.6 m, RN EE PR, B N
30% , ST i 1 PR TR B S N, $ PAC 24
I, KA 28 B B T AT TR B . R
TN EIR AL 4 & RIRBEAL2 & Rk
L2 & IRkl 1 5.

@  AMLEAKAEY IR

46 1C PR N AR HITTHL,—2% AO 3l it
W 2 AO R Ui AL B F . 1% 1C IR
B2 6,8 E AT 000 mm, &2k 20 m, S g —
FE BTN 25 kgCOD/ (m” - d) AR BLR 400
m’ T EF G 8 kgCOD/ (m’ - d) , A 54
Fh 360 m*, wIUCHb RS T e, 2 41, gl
R 9 mx9 mx8 m, FEHER MM A 1. 6
m’/(m® < h) AHOKEN3 m, —Z% A0 b2 41,5
HRNSFRH12.4 m x35.4 m x6 m, H A 4 X {5 58
B[] 3.3 h Gf 4 XS B B[] 19.6 by —4% AO
W2 4, RS R 12.4 m x20.4 m x6 m, Hrfk
S XA REETE A 3.3 h, 4F 4 XA B[] 9. 8 hg
LI A IO A R A R i e, 45 2 A, ELAR
14 m, M HGHR 0.68 m*/(m? « h), WL,
H It AN O A R B s R R R . — 2 AO
i B AL IR R S, B el 200% o B B

DENAL3 52 1 1 %), BEsUPLI K&K
18.5 m’/min,

@ SR IR

JSRA R BI04t AR SN 2% B it
FUE A 2H B 1243t 3 4%, MR #im H,S0, |
FeSO, - 7TH,0 il H,0, 2457, Jin 24 th Ji& 35 % 2 FL 45
MRS, 5 I B8 - 2F A WAk R s #1647 15 9
Ak, AR RN 2% 2 &5, HAR A 3 000 mm, 5524
9 m, MR 316 AW [ A KA IR I 55
pH (B 2 ik, 2 5 A0 e B e £ 25 <

®  FALE K AL

TN 20 mx12.5 m x4.5 m,1
JE PRI R] R 8 h, TCAILSE K S R, I T it SR
&, B pH R R G0 dEIE® TO0 R ik
JEAKHEATCAL S o, JCHL o R ST 40 mox
12.5 mx4.5 m, 1 &, fERE2 R 2 000 m* . 875
R K FE HR AT NIRRT pH B R v, P
ML E 4 A%, SN A 30 min,

© WEARRTT

22 HEARAE B A HILE K RN 28 LA B Y TC AL 7K
—[] e AR BT A B BT, kb B K A 8 000 m’/d,
JEAGE R EEDTVE AN 8 5 H0 A AhHE . TR5E
DUvE R HmADEt, )RS 5.7 mx8.8 m x6 m,
RIREE 5T RS o B s T—1K . IHA R
o DXASEER I (B 2 2.5 min, 22 5E B W X 455 B3 I [E]
10 min, F 35 X R R4 R 5 m/h, SR IR SR 4
HE.

@ HKEIH TG

[ FHZK B 1000 m*/d, 15 g Ak PR ok 7 35
1 &, @ Ca(OH), il Na,CO, i 17K Tk,
BORJZA Bt ug s 12, b i K Ay [l T whye
ik

Ik U8 B WU Kb B A 1) PN TR U0 R 12 i
B AT 2R T I KK 5, B AR K AR FE K o
FREFRT 39 m x27 m, I HRAE H] | AL A
A . FEAEA IS vEESs 2 &£, 8
PEHEE 2 £ AP =25 m'/h, R R =
0% ., ZLIEE 1 B, RBBERE 1 £, 77KE=
40 m*/h, R IKE =T5% , KPEREE 14, nzh
BEE 6 5 AUHE ZEEF A I8 S A L BEIR R 4R
I RIS RN AR N 45 Pk RS
12 &,

- 80 -



2

*®

www. cnww1985. com £,

I AL T Ak K A R A T Y %0t

35K H8M

3.4 WRARKIBITHAMKE

TSRS 968. 84 J1 T, iK% ¥ K
7461 I, 5K LA B 402. 22 kVA 51T
g ok 376. 84 kW, W) L4 5, ® 9% 0. 73
Jo/m’ 25K 3k 2. 894 Jo/m’, AT %%k 0. 114
Jt/m’ B T AR 3. 738 Ji/m’,
4 %15

O  RARIE KRR ISR HER, R Al Ak T Al
I DA SK A7 il 2 7K T e (R T o A 37 4 A
JEAK 3 A .

@ Ak FF R K RIS H AT K g R 5
Z IR AN RS ACHER, BE Y R SORCHE, (KRB T 4
| O R IEZ S AT E
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