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Source Identification of Toxic Wastewaters in a Petrochemical Industrial Park
YANG Qian" >, YU Yin>’, ZHOU Yue-xi>®, CHEN Xue-min', FU Xiao-yong', WANG Miao™ >*

(1. School of Environmental and Municipal Engineering, Lanzhou Jiaotong University, Lanzhou 730070, China; 2. Research Center of
Water Pollution Control Technology, Chinese Research Academy of Environmental Sciences, Beijing 100012, China; 3. State Key
Laboratory of Environmental Criteria and Risk Assessment, Chinese Research Academy of Environmental Sciences, Beijing 100012,
China; 4. School of Civil and Hydraulic Engineering, Ningxia University, Yinchuan 750021, China)

Abstract: Petrochemical wastewaters have toxic impacts on the microorganisms in biotreatment processes, which are prone to cause
deterioration of effluent quality of the wastewater treatment plants. In this study, the inhibition effects of activated sludge’s oxygen
consumption were tested to evaluate the toxicity of production wastewaters in a petrochemical industrial park. The evaluation covered the
wastewaters from not only different production units in the park, but also different production nodes in each unit. No direct correlation
was observed between the toxicity effects and the organic contents, suggesting that the toxic properties of the effluents could not be
predicted by the organic contents. In view of the variation of activated sludge sensitivity among different tests, the toxicity data were
standardized according to the concentration-effect relationships of the standard toxic substance 3, 5-dichlorophenol on each day, in
order to improve the comparability among the toxicity data. Furthermore, the Quality Emission Load ( QEL) of corresponding standard
toxic substance was calculated by multiplying the corresponding 3, 5-dichlorophenol concentration and the wastewater flow quantity, to
indicate the toxicity emission contribution of each wastewater to the wastewater treatment plant. According to the rank list of the toxicity
contribution of wastewater from different units and nodes, the sources of toxic wastewater in the petrochemical industrial park were
clearly identified. This study provides effective guidance for source control of wastewater toxicity in the large industrial park.

Key words : petrochemical wastewater; oxygen consumption by activated sludge; production unit; production node; standard toxic

substance; quality emission load
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in the petrochemical industrial plant
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Table 1 ~ Composition of synthetic wastewater

% el /g 17!
HE MR 16.0
4 11.0
JR% 3.0
NaCl 0.7
CaCl, -2H,0 0.4
MgSO0, -7H, 0 0.2
K,HPO, 2.8

TGP V5 e AR S R 10 5 2R JH Strathtox 15 PET5
PRI AY ( Strathkelvin Instrument Ltd. , FE[E ). Fl
BT ELAR IR A | N ERFES | RS SN A L
J A L (Strathkelvin 1302) . SR A T B R
8T FR A DR i, R BB R 9725 198 A0 T ) A4 B I

LA A it S 6 IF B Isf R HR R PN A3, DT 552 B
JRERCER. AR T AR 6 SRR R AR E |
fift 48 (dissolved oxygen,DO) it RAEMFE R 0.5 s.
L4 Bt

IR AW S RFUN 20 mL, Hoip & s K 4%
IR 2 mL, GRS URIERNE (4 ¢- L") iR 8
mL( 7ESE A Pt B v D) 26 8 KRR ), Hor
10 mL FFANAS [) 7 B AR A A0 3 /KR o S0 v
BERIL(3, 5-DCP). SEIRGERIGIEIG IR Z SN AL
43 B Ja OIS VTS Je e M, 7E PR3 TR A e
AR T SN T IR Y 254 T BE< 30 min. SRS
S BB ITR S % F% 2 Strathtox 16 M5 TR IFIRAY
AL it SN A A A SR, P22 D 10 min.

A A KRR it I 22 7, 38 2ok A3 i
TGP AEAPrxr B 50, 1 8 A AR KA SR B
A BFE R RRIE 5 SRR A B — B PE I 1
HR B — S AH SR A B0 R X B A Hox BR A
56, AR AR A o0 B 6 248 S 0 7 M I 52 25 SR R AT
KIE.

BRI AT A K SR T PR SR i E Y ()
I, B E AN BT AR 5 7K 50 35 ) BT Y 25 10 BR
5, G TS Y i T k.

ARG AT DO Fifi B[] 14 28 Ak th £k, 315505
AN RI N AR, BIFE4EE3 R mg- (L-h) 7' ].

B A7 A 7K B R B ) o — R R X
PETS YR FE RN AR 1(% )

I=[1-(R-R)/R,] x100
HL R R MR I3 5 327 Bl A A B 7K AR 5
HERETED B | 25 O HRCSS: DL S A A= ot B
5 A A FE R [ mg - (L-h) 7' .

DA 7K B M3 1 ) B R 175 e ) A A o
IR T NPT AR A KR e B ( BIAE
A B 5 50 TR S WS AR BRI T 2 HE L % ) 1Y
X RUE SR METE ) I B (mg- L") A X B ME A
AR 22 Tl B8 2800 1 4, SR IR X BCHE R A T B 2
LA, I 46 1 11 5 2 30 i %L 0 vk BE ( effective
concentration, ECy ). PREFEIEYI IR 3, 5-F KW
YEFH 30 min Xof S 6 L A8 40 TR R0 Ve BE TR TE 2 ~
25 mg-L”?ilﬂlj\][lgj.

W ECy, THA S5 R, IO AR BT 53 7 1
(toxicity unit, TU) , P i — 2 1155 85 Pk B 5 K
HERCIR 5 10 3fe 2 Eﬂﬁ‘ﬁﬁkﬁiﬁlﬁ(toxicity emission
load, TEL) ;

TU = 1/EC,,
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FELIAL Tl 2 5 P 7 R A S 3R 41 o i o) 52 1075 1)
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T RIS AN R 0 26 Py A8 Ak ol 3 | 5 BORE Sl R
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Table 2 Toxicity of 3, 5-dichlorophenol on activated

sludge in different tests

Wi H ECs)/mg-L ™"
2013-08-21 5.77 £0.76
2013-08-23 7.71 £1.33
2013-08-27 8.41 £2.08
2013-08-30 4.59 +1.08
2013-08-31 16.20 +3.31
2013-10-31 7.84 £0.20
2013-11-01 5.64 +0.31
2013-11-27 6.87 +0.92
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Fig. 2 Concentration-effect curves of 3, 5-dichlorophenol

on activated sludge in different tests
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Shy S 7 TR A A5 , R A A O T ) SR E
G, H %8 GHK I HRILT 10% ; HEREE A
HEAR AAG I L B G 3

JUE AR AT AR A TG P 5 R AR S R o R
AT LA P K B, (05 SR BN [R5 Ve B
JENE Z [A] 10 25 5 AR AR5 35 L3 3 2R 7K 6T 0 A o 2
YW 3, 5- 50K (3, 5-DCP) ¥ kR A 7
JEK I AR . W3 3 N, A, B 2 E Bk
KT R Y 3, 5-DCP ¥ B 43l 4 1. 88 mg-L~" Al
1.83 mg-L~". S5ZAHM,G, H %8 BHEK G P
15 PR HE R I R AR (R HXT R Y 3, 5-
DCPVRJEHI S A, B %8 B HEK M AH 2, 2051 K
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Table 3 Toxicity of the effluents from the production units on activated sludge

B W H I/ % ¢ spep/mg-L7! QEL(LA3, 5-DCP if)/g-h~!
A 2013-08-21 25.4 1.88 7.53
B 2013-08-21 24.8 1.83 225.45
C 2013-10-31 0 0 —
D 2013-11-01 0 0 —
E 2013-10-31 0 0 —
F 2013-11-01 0 0 —
G 2013-10-31 6.7 1.94 0.97
H 2013-10-31 3.6 1.75 21.35
1 2013-10-31 0 0 —
J 2013-11-27 0 0 —
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Fig. 3 Concentration-effect curves of the effluents from the

production nodes on activated sludge

R4 BEHREAMNEESRESENHITEER

Table 4  Toxicity of the effluents from the production nodes on activated sludge

RS W H /% ¢, s.pp/mgL 7! ECsy/% TU TEL QEL(LA3, 5-DCPif)/g-h~!
A-1 2013-08-27 99.9 55.97 0.9 111.1 422.2 212. 69
A-2 2013-08-23 92.6 40.15 5.2 19.2 19.2 40.15
B-1 2013-08-30 0 0 — — — 0
B-2 2013-08-30 15.9 1.22 — — — 32.64
B-3 2013-08-31 27.9 6.17 — — — 563. 94
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Table 5 Rank list of the corresponding standard toxic

substance’s quality emission load of the toxic

wastewaters from different production nodes

T AR QEL( L3, 5-DCPi})/g-h~!
1 B-3 563.94
2 A-1 212. 69
3 A-2 40.15
4 B-2 32. 64
5 H 21.35
6 G 0.97
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