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Static toxicity evaluation of chemical wastewater by PFU microbial communities

method
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1 School of Chemical and Biological Engineering, Yancheng Institute of Technology, Yancheng 224051, China
2 Yancheng Environment Supervision Bureaw, Yancheng 224003, China

Abstract; Protozoa are ideal biological indicators of pollution and toxicity. The microbial communities monitor method, or
Polyurethane Foam Unit ( PFU) , is widely used to assess the extent of water pollution due to its rapidity and accuracy. The
Yancheng coastal chemical industrial zone, located in northern Jiangsu Province, is the largest special park approved for
construction by the environmental administration of Jiangsu Province. This sector primarily oversees the development of
pharmaceutical and chemical products. Wastewater discharged as part of such chemical manufacturing processes is an
important source of water pollution and can potentially devastate water environments. Using the protozoan communities in
the clear water near the industrial zone as source species, the static toxicity of the chemical wastewater was evaluated by
PFU. Results showed that protozoan communities are very sensitive to effective concentration ( EC) variations in the

chemical wastewater. Under prolonged exposure to toxin at lower EC, rapid increases in protozoan species diversity and
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colonized species indices, as well as colonization rate, were observed. At higher EC, the protozoan species diversity index
increased slowly (or even decreased) while the colonized species index and colonization rate were reduced, indicating that
high chemical wastewater EC exerts strong biological stress on water—inhabiting protozoa. Microbial communities exposed to
low toxic stress from chemical wastewater eventually adapt and reach maturity. To characterize the protozoan colonization

process, the number of protozoan species required to achieve balance S_ , the colonization rate G and the time required to

eq ?

achieve 90% S, were studied in-depth. Among these three functional parameters (S, , G and Ty, ), S, was found to
negatively correlate with the chemical wastewater EC, while G first negatively and later positively correlated with the
chemical wastewater EC. The regression equation is S, = —0.141 EC+19.05 (R*=0. 941,P<0. 01). The EC,, EC,, and
EC,, determined from the above regression equation, were 7. 1% , 27.3% , and 67.7% , respectively. Therefore, the
relative safe concentration and maximum acceptable toxicant concentration ( MATC) of the wastewater for the protozoan
communities are 7.1% and 27.3% , respectively. To safely discharge this wastewater, more than 72.7% of the toxins must
be removed by further processing. Our data may aid further research regarding the effects of toxic chemical wastewater
effluent on water environmental indicators, and may guide the supervision and control of chemical wastewater pollution

within the Yancheng coastal chemical industrial zone.

Key Words: protozoan communities; PFU Method; Yancheng coastal chemical industrial zone; static toxicity
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1.2.2 PFU K et me i s

SRR g5 R PFU MRS 5 emx6. 5 emx7. 5 em, SEH 50K FHHAS J K 43 em, 58 31 em, &
13 cm AYSDRME: , &b e RN PFU, 428 5 LS5 F0IE PFU BE A A8 (1925 1 PFU, IRl PFU Wi 321K
Ko AT RAKRA 0.5 BB FA3 2 RSOV E (EC) 53510 100% ,50% ,25% ,12.5% ,6.25% ,0% <541,
RPN B BRI S A S HIK 7.5 LB £ 8 T 25 CAEMbIEFRA T, 40W HOGAT 458
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1.2.3 RF55R

SIS 1.3.7 11,15 REEVLRAE, /N0 RIS ff T PRU 28 A JC TR BRHS Tt I AR R K ke
Jei AT/ INC HB T ] AR SR 4T bR, I 2s oS X 45 £ R IR PFU i IR A s A7 e A
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FARI H ( Trichamoeba osseosaccus ) FIGE ST B ( Subulamoeba saphirina) . H4% 19 FhIN I JE 27 5 d1, 43514
HLM A 1 8 ( Trachelophyllumi sigmoides) W 2 35 . ( Dileptus conspicuus ) 59%0 M ( Vorticella similis) KR8 H
(Vorticella cupifera) JI5T FE T B ( Cercomonas radiatus) = {5t FE W 4 HL ( Tokophrya infusionum ) | 2% €6 7 4
( Prorodon discolor) . "1 i AR 4 ML ( Chilodontopsis depressa) | F& &+ HL ( Chilodonella caudata) | HE K4S H
( Cyclidium glaucoma) fEWE 'E ¥ H ( Colpoda cucullus) Y6 FHE M ( Lembadion luceens) | 1 12 i M. ( Litonotus
lamella) ARV &V B ( Chilodonella aplanata ) W1 2 J& B ( Hemiophrys pleurosigma ) | & ¥ J& MU ( Paramecium
caudatum) JEAR S0 47 H ( Tachysoma pellionella ) . 7K & [8] B HL ( Intranstylum asellicola ) F1 ¥ HR J& HL ( Pyxicola
annulata) . AN LEY) ZREMEARECH 2.299 , BEHTAIR PRU I SRER (0 s AR Sh ) A — e 0y R BE AR M, 7T
DA Sy 1 e 0 e 0

®1 HIEKE PFUFEKEKESE
Table 1 Parameters of water quality in the chemical wastewater and species source water

ElESERERY] ENTS

e R SR

Ll R E| Suspended Chemical oxygen Total phosphorus Total nitrogen NH.-N/ p ﬁ;&ﬁ,iﬁ? .
Detection program solid(SS) demand (COD,) (TP) (TN) 3 otential o
(mg/L) hydrogen( pH)
/(mg/L) /(mg/1) /(mg/1) /(mg/L)
AL T JEIK Chemical wastewater 192 284.6 1.65 35.2 16.14 6.8
FIEIK Species source water 12. 4 54.7 0.19 1.73 0.07 7.2

2.3 AT RAKIFIE PFU A S FH M0

P 1.2.2 ki A d IR0 | 200 4 A0 B A S Al S 4 BRI BB R 2.,

2 2 2l A s AR ShA B TE () Fh 2 REE R BN ZR UL 1, R &L 1 AT, B AR sh BETE ) D (EAE AL T %
IKEC H} 0% .6.25% F112. 5% 552 , HBEREPERT ] IE K midghn s mifefb T K EC R 25% F1 50% 20 ) BH
UL HBEEEMER ] (I K TR 36 K 2L TR /K EC 9 100% 41058 /b | H Bl 75 1 s 1] A9 %E K i 3 B G
WA B8 I R M a3 e HORAE R IR B EC R 100% B4k TR K | J5 A= s Evs A Rl 28 955 132 15 MR
FRURIE A K B AR E T, SR RERT B I TIEK EC R 0% B D (388K, X ULHIFEJeib TR KI5
Y, JEA SRS R RS . FEAL TR K EC 8 25% F DL, JEAE Sh v aeaE AR+, 1l 50% K
DL AR TR K EC W25k i A S e i i R S R B2 3 7 A B K I 5

2 2 Wl R A sh RIS RESE MR IR 2, i 2 W D5 AR Sh e IR B BESE Ah 2B 7E AL TR K EC
0% F1 6. 25% 23455 22 | FLREAE o P a8 e s Bl AL TR /K EC A3 hn , JERESE RIS A g di/ b | T ok i I
W% 2 EC A 100% B, FEAE 2 A0 TE 0 0 5 00 o 28 A 1K, 3K 10 B A ol 0 9 6 B 58 4% 1 ) A8 AR AR
JE LA A R I 8 S W Ak T K X D A Sl R T A R i 50
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Q AT EK EC/% 25 - 4k 0&7}(
g b 0] iﬁézs
Q8 20f @625 20 [ A 628
ﬁ IS B 1225 2 . %25.
o | 8 ’ Y I
i C 1.5 - % F3 15 |—6—
R ? 52 —— 100
Rg B :
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=7 7% 5
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SRR
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Sampling instant in the static toxicity test/d

E1 BRESHYEARKITEKBESSERENNDT SIS
Fig.1 Species diversity of protozoan in the static toxicity test of
the chemical wastewater
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Sampling instant in the static toxicity test/d
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Fig. 2

FEHNMERRU TEKBSSEXNMAOHEEDTE
Protozoan colonization in the static toxicity test of the

chemical wastewater
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[ —e—50
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HIE 2 FIE 3 LG A S, #1 H B ¢ A2 40 AY B H 7 Sampling instant in the static toxicity test/d
FEor BICAE S, A1 H-t, 1 S,-¢ W] LAAULA Hh 4230 V- A s
B EEHERT ] 77, 78 T W00 B 30 BROAS [R) 9 s PR e ] o7, ]
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S -t WRFRRIN G, S,-t H-t T'F1 S’ -1 Y95 F3 3,

GYRE H
Pollution intensity H
(3
W

B3 ARAEIEXEHSSERERNRENMNTREE
Fig. 3 Pollution intensity of the chemical wastewater on

protozoan communities in the static toxicity test
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Table 4 Parameters of protozoan colonization n the static toxicity test of the chemical wastewater
AT BE K AL e 2

Effective concentration of the T H Seq G Togq,

chemical wastewater/ %

0 10.37 4.04 21 0.603 6.36
6.25 10.62 4.01 18 0.548 6.99
12.5 12.19 3.80 16 0.4385 7.79

25 14.01 3.72 14 0.374 10.09

50 14.81 1.31 13 0.404 7.63
100 6.77 1.46 5 0.512 6.14

96.4% , LW PFU REFE SR WOK KRR E YIRS . TEAL TIR/K EC 0 6.25% —25% I 7625 11 PFU T REE I
A SRR 2 B AR AT IR B T A T BOK R A= e s . A= sl LLET 6 Job g AR ol |
RS HO RIS i R A 575 27 B O AR H R HHECR B 1L TR K EC /3 Nmyg dis b, 7K 2 (8] B
H ARTERNE B OCHIRHE L AS0E B R A i R R e A TR T 2T BT ORI S IR
HU gk 1A BT RN D P B UHE RN B AR UATEAL TR K EC R 6. 25% B¢ PE IS 5 3 BT B2,
MAEAL TR EC 2 12. 5% REE 3] sl s S ACA IRARHE SRR 3 A5 400 R H B 2R fEL TROK EC
25%% Tk H U (ST HRARHE A BT B s SRl AR T K EC 35 50% J& 725 1 PFU HREEE 1Y
Ji A= 2y %) Ao 286 R e D R L DR b AR, 08 U b ve 88 A T K B A i M i . 22 B S T T s 2F
BIRIBEREA  BEASHFAE 1Y J5L A Sh ) OO HRARHE R FE % 8 e G B RHIE B B 8 A< 25T ek 25 /D Hs 35 ) 2 AR
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