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Pretreatment of imidacloprid pesticide wastewater by a combined process of
dephosphorization with calcium and alkaline hydrolysis & micro-electrolysis

Lu Xuemei Chen Lei Liu Zhiying Xu Yanhua
( College of Environment, Nanjing University of Technology, Nanjing 210009 )

Abstract An efficient combined pretreatment process , dephosphorization with calcium followed by alka-
line hydrolysis and micro-electrolysis, was developed through lab-scale to treat the imidacloprid pesticide
wastewater corresponding to its toxic and refractory nature. The experimental results show that the removal rates
of COD and phosphorus are above 80% and 99.99% , respectively. The results of experiments show that the op-
timal conditions are: lime dosage 1.4 times of the theoretical value, pH 11, mixing rate 100 r/min; micro-elec-
trolysis aeration time 3 h, pH 3 ~4; alkaline hydrolysis temperature 70 °C, pH 11 and reaction time 2 h. The
biodegradability of the wastewater was improved evidently. This new process is not only applicable to treating
high-concentration imidacloprid pesticide wastewater, but also provides instructive example for efficient treatment
of other refractory organic wastewaters.
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Table 1 Levels of experimental factors

in dephosphorization with calcium

A B C

T AR R BEHEHCE (o/min)
1 1 9 100
2 1.4 10 200
3 1.8 11 300

S S5 R AW NS A AR B e KA R
Ca(OH), #hndt, oy pH {H, i Ja A L .
FAEEAE AN A,B,C, BRI Ca(OH), & m# Jy 38
WY 1.4 A% (BR800 i o AR 4 1k 2 O # 5X
5Ca’" +40H~ + 3HPO; —Ca, (OH) (PO,), | +
3H,O0 A7t it A IR (e ) , pH A 11, 4 o i
29100 v/min, B, H KO 8E S b 3 117 mg/L %
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Table 2 Levels of experimental factors in alkaline hydrolysis
o A B C
e pH BIE(T)  BEE ()
1 9 40 1
2 10 70 2
3 11 90 3
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Effect of pH on removal efficiency

1

Fig. 1

MELT a] B R A B KA R) 4G pH {E T
5, COD K8 i 1) 25 PR AR W i R ik . 7 pH {H 3
~4 BRRYES M TR M B R i . X EREN

70 100
651
60 —A =90
cO LS 4 & S
5 S0 A—n = —R 80 %
& 451 o A
il o 470
S 35t o
ok —a-CODERRE | &
ol A R
S B R
g E)(h)
P2 g A T 0 Ao SRRSO 1) 2 i
(pH3~4)

Fig.2 Effect of aeration time on removal efficiency
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Fig.3 Effect of catalyst on removal efficiency
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Fig.4 Effect of alkaline hydrolysis on micro-electrolysis
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Table 3 Effect comparison of combined processes

(%)
i COoD j4 0B 5 TP
Tt
EN TS EN 7S L%
HAE T 81.0 90.0 99.9
METE2 69.1 85.0 99.9

P 4 T DL R B A A T A R4 R e 1
A TRl PR AR AR, o AR 2 AR WA R A 14 52 7 R T4
P % L 3 h 5 COD K BRAAAF] 24. 8% , ik
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Table 4 Effect of combined process
IR T A8 itk i oK MEBRAE(% )

pH 5~6 7~8 _
COD(mg/L) 15 600 2 970 81
BOD,;/COD <0.1 0.31 -
0,5 (f%5) 1 000 100 90

TP(mg/L) 3117 2.9 99.9

i 4 n] WL, SR T8 05 B3R k- 1 7K A - i 1 3t
WL AR 2 20 Ak B H oA 2 A 5 R K R A B AT
T T2 41a % COD | BE ik 1Y B 25 Bk 2 4%
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$e v, X R WK Bl AR A PR RETT BIAR R s
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