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Physicochemical properties and acute toxicities of typical industrial effluents

LIU Honglei LI Yanying YU Dan SHAO Xiaolong ZHANG Yan LI Hui™"

(Tianjin Academy of Environmental Sciences, Tianjin, 300191, China)

Abstract; Physico-chemical analysis and luminescent bacteria acute toxicity assays were applied to
industrial effluents from 16 enterprises in Tianjin City before and after wastewater treatment. The
results indicated that the raw industrial effluents had bad quality with many toxic pollutants being
inferior to standard. 81.25% raw industrial effluents presented a very high level of toxicity with
relative luminosity below 50%. After wastewater treatment, the percentage of the industrial effluents
with low toxicity and medium toxicity reached 25% and 37.5% respectively. Nevertheless, the
effluents still contained some level of toxic substances. The correlation analysis indicates that there is
no correlation between acute toxicity and physico-chemical indexes in raw industrial effluents.
However, significant correlation was observed between acute toxicity and seven pollutants in the
treated effluents such as chemical oxygen demand (r=-0.589, P<0.05), total phosphorus (r=
-0.566, P<0.05), nickel (r=-0.670, P<0.01), thallium (r=-0.659, P<0.01), lead (r=
-0.684, P<0.01), cadmium (r=-0.678, P<0.01) and hexavalent chromium (r=-0.682,

P<0.01). It is believed that the combined physicochemical analysis and acute toxicity testing can
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improve the judgement accurally on the industrial wastewater quality.

Keywords : Industrial effluents, luminescent bacteria, physicochemical property, acute toxicity.
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Table 1 The industry distribution of 16 enterprises
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THEEGER 2,4, 6- =R 2% e\ 20 20 AE B S RO [a ] B s RJF [ b ] B AT
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B BT R R B R B BT A LB R R T 2 ORI AR T i R DU ) ) O KA
K R bR
1.2.3  2bEREMER I

DA HFIRE Q67 (Vibrio ginghaiensis sp. Q67) """ Rz il A= 4y, K45 [l & GB/T15441—1995¢ /K Jiit
AERRE RN E ALY B IR OK R I 438 5 k) (BB DU RR) N AT AR I . Bk
ABR L RAFTERHA W B I Q67 , FEF BN AR F2 2,22 °C, 180 remin™' 3557 16—18 h, B0 IR
B B R O EIR EEAE 200—600 77 RLU (Relative Light Units ) 22 [] [ B8 2 VB0 52 BOARE 55 T B RR.
G157, ) 15 min J5 , TEEFRAAOG. AR SFATIE 3 R N &R OB RLU, THERE 5L A A
X R ICEE .

R G HE (% ) = ;Eigg EEEX]OO% (1)
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i~ ST ( )
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(0.065 mg-L™") 4%(0.002 mg-L™") F£(0.12 mg-L™") Hi(1.3 mg-L™") B(1 mg-L™") FK(1.4 ug-L™")
fif1(0.34 mg-L™") ##(0.61 mg-L™") BI(1 mg-L7") 4R(3.2 pg-L™") 48(0.24 pg L") 55 N A &I
M2 HAA.
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HHLI5 Y8R COD,., . BOD, NH,-N MUFREE , mg- L™ . 2% ( R 5 K HERURR i) ( DB12/356—2008 )
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1.3.3  HEENE 558070
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Table 2 Class standard of biological toxicity based on relative luminosity

XK (L) S 2411 HeCl R € AL

Relative luminosity (L) /% Equivalent concentration of HgCl,/ (mg-L™") Toxic grade
I L>70 Cy,<0.07 i
I 50<L<70 0.07<C,,<0.09 hig
I 30<L <50 0.09=<C,<0.12 T
v 0<L=<30 0.12<Cy,<0.16 =
\ L=0 Cy,>0.16 |2k

1.3.5  JEIK 2t
AL PR A AR K B 2t F R AR .
HOKFAXT KR — BEKAIXS &L

FEMEHICR (%) = 100% — TR & JEE x 100% (5)

2 R 51718 (Results and discussion)
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Fig.1 Single factor index of regulated pollutants in (a) raw and (b) treated effluents
Panels are colored according to the single factor index of each regulated pollutant. Only the single

factor index above 1 are displayed. Enterprise numbers are listed in Table 1.
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Fig.2 Single factor index of unregulated pollutants in (a) raw and (b) treated effluents

Panels are colored according to the single factor index of each unregulated pollutant. Only the single factor index above 1 are displayed
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Fig.3 A and WQI of (a) raw and (b) treated effluents
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Fig.4 Acute toxicity of raw industrial effluents to luminescent bacteria
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Fig.5 Acute toxicity of treated effluents to luminescent bacteria
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Fig.6 Toxicity reduction of industrial effluents after wastewater treatment
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Fig.7 The correlation curves between relative luminosity and A as well as WQI of industrial

effluents (a) before and (b) after treatment

b —2 T R K S EREPE R IR R 2R AR SCRI T SPSS A3 BT 8% 1 AR X 4 6 B Ak 8 Fs it
ARSI, S5 391 T 3% 3. WAL BE R, /K AR & 6 B 5 B AL P8 A5 2 (8] 3 o AR G (P>0.05) . — L4
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PR 7 2 Bk U IS AR BB S WQIL A 52 I8 3% 6 A 2 HE |, Pearson #H ¢ 2255043 1) - 0.690 ( P<0.01) F
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IREE R TR K B AR5 YA B A B AN BE IE A S R /K B0, B b iR A 5 2k
REPEAE 45 A AT, A RE S 4T vHE AR B4 H i K K B 75 R AIE

R3OS AR bR Z 18] B A A 7 M

Table 3 The correlation analysis between relative luminosity and physico—chemical indexes

7K Raw industrial effluents H 7K Treated effluents

15 YT
Pollution index Pearson FH &M 225 BEE Pearson FH P R4k B
Pearson correlation coefficient Significance Pearson correlation coefficient Significance

pH -0.253 0.344 -0.455 0.076
BIEY -0.140 0.605 -0.240 0.371
T H AT S -0.054 0.843 -0.270 0.312
T A -0.049 0.858 -0.589 0.016
AA -0.250 0.350 -0.476 0.063
py i -0.173 0.522 -0.566 " 0.022
9 188 - I T 51 -0.206 0.443 0.152 0.574
A 0.232 0.388 0.204 0.449
S -0.262 0.327 -0.462 0.455
A -0.210 0.434 0.056 0.836




2590 7 A A 35 %
2R3
R i##7K Raw industrial effluents K Treated effluents
Pollution index Pearson FH &M R AL E Pearson FH M R %L M
Pearson correlation coefficient Significance Pearson correlation coefficient Significance
YER B 0.283 0.289 -0.016 0.952
AL -0.241 0.368 -0.036 0.896
wA -0.259 0.333 0.351 0.183
I 0.155 0.567 -0.262 0.328
ZHEAR -0.214 0.426 -0.318 0.230
=R -0.204 0.449 0.073 0.788
IiEid -0.310 0.242 -0.005 0.986
LIFS 0.060 0.826 0.198 0.462
H 0.162 0.550 -0.042 0.876
ESilES -0.308 0.246 -0.089 0.742
K -0.202 0.453 -0.086 0.751
i -0.104 0.702 0.104 0.702
i -0.214 0.425 -0.670** 0.004
i 0.216 0.421 -0.297 0.264
& -0.142 0.600 -0.659 ** 0.005
it -0.477 0.062 -0.684"* 0.003
i -0.253 0.345 -0.678*" 0.004
B -0.210 0.435 -0.480 0.218
B -0.207 0.442 -0.331 0.210
ol 0.407 0.108 -0.154 0.569
i -0.225 0.401 -0.479 0.060
NN -0.141 0.602 -0.682"" 0.004
WQI -0.318 0.231 -0.690 ** 0.003
A -0.102 0.707 -0.546*" 0.029

. # 2R P<0.05, * % FR P<0.01.

3 %518 ( Conclusion)

FABE T PE XN 16 AR5 e o 52 2% K i 22, B aE L B i All o 81.25%. Hikk 3
Jei  ROK B AR FR REAS b0 JE Dl DX 95 K A BT WSO s o, AR Al 7K AT REAS: H — s vk B A9 A
AT G, R AR AR SCE T 45 RR A 2w S B B R T AR S O R R I T PR
K SPETEPE R SR N R | DR AT o 2742 1 8075 e (4 HE . B A ORI SV 2 PR AT R IR K 75 e R Ak
() —Fh 77 2R TFBL, AR A LA Gk, A BEAE T i R A4 4 W Tk B K K R . Rk
Tl el DX A i) 72 WOK AR HERR 25 R B E TR HE B
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