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Removal of fenpropathrin pesticides from water with coagulation-activated
carbon adsorption process

GAO Junmin', MA Jian', GAO Xu®, GUO Jinsong'. HE Qin', YANG Fuying'
(1.Key Laboratory of the Three Gorges Reservoir Region’s Eco-environment, Ministry of Education,
Chonggqing University, Chongqing 400045, P.R.China; 2.Chongqing Water Group Co., Ltd.,
Chongging 400015, P.R.China)

Abstract: By coagulation-activated carbon adsorption treatment of simulated water samples containing
Fenpropathrin pesticide, effects on coagulation of coagulant species, dosage, pH and other factors, and
wood powdered activated carbon dosage, adsorption time, pH and other factors affecting the adsorption
effect are studied. The results show that when water samples are under routine coagulation treatment, the
treatment effect of ferric chloride is better than other coagulants. The optimum dosage of ferric chloride is
20 mg/L, the optimal pH is 8, and the highest removal efficiency is up to 59.4%. When water samples are
under activated carbon adsorption treatment, the optimal pH range is 6~9, the optimum dosage of wood
powdered activated carbon is 40 mg/L, and the optimum adsorption time is 70 min. Under optimum
adsorption conditions, fenpropathrin removal rate can reach 81.6%. Under the optimum coagulation
adsorption conditions, efficiency to remove fenpropathrin by ferric chloride coagulation collaborating wood
powder activated carbon adsorption is greater than 90% , which shows better removal of fenpropathrin.
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Table 1 The physical and chemical characteristics of fenpropathrin
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Fig.1 The removal of fenpropathrin by Fig.2 Effect of pH on removal of fenpropathrin by

different coagulants ferric chloride coagulation
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Fig.3 Effect of pH on fenpropathrin removal by S 2

activated carbon adsorption Fig.4 Effect of active carbon dosage on removal of

fenpropathrin by activated carbon adsorption
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Fig.6 The isothermal adsorption curve of fenpropathrin by activated carbon adsorption

B 6 A W . Freundlich 1 Langmuir 0% B 45 i 2 A5 7Y 359 B8 4% 4 40 b 485 348 195 i e o HF 90 2 T 174 TR e 2o
PG BRI R OC R B AE 0.95 DA b o U B2 W B ok R TR T B 2 R R 22 ) R B [ el A A BT Dl . DA
6 Al LAE tH , Langmuir B8 5 Freundlich #8Y (14 480G il 26 5 1) 2 A 22 50 19 o 25 1 i vie B 8 2o B — 85 )5
Freundlich 5 it W [ 75 i SEAC QR FEAN AR L BIGA ) & 438 2 7 W B . 17 Langmuir #5558 () W 25 & 76 %
ST 15 Vi S0 ] DAY ey 2 o Y 4 A B P N TG n . 22 FH A T ST A R R R e s W B R I L Freundlich
AL (1 005 il 2R 5 3K 50 5 s 25 5K . Langmuir AR 58 o) — SR A T4 5 o ok 1 W B A =X L 3
G FARM S 2548 o 1 Freundlich W BfF 25 g5 2 00 25 18 T AN 157 3 187 (91 B0, G 2 7838 o ok B2 i e g T
UF 3 A G . R RE R R A 44 TR R AR, T LA SE A Langmuir 259, R, Langmuir A28 A] D)4 4F
b AR H B TR TE T 1 A 1 W A R e AR



http://gks.cqu.edu.cn

% 6 BB CRB-EBRIABAMIE IR KT FRIBRS 57
2.3 SR B E MR E MR IR A X BR RS S ER 100 - [ A kR K |

Pl 6 7 1 L Ay FH U4 e AR 25 SR 2 O 1000 ng/ L
8 7K AR+ 2490 590 IO D s DG 114 Y 5 AR 9% A e R R A F . KRR
2 AL BRAR B T 1 5 W MR L BB TS W 500 mL 0 KRR
HA R A U R R L A5 R AN 7 R

MIEL 7 0T U M SR I 1T 55 56 0 2 114 9 556 A0 355 118
MRz B 25 B PR RS TR 1) B 252 0 W e 10 F) TR OB A TG
P R R B 25 F PRS0 i 1) 25 BR R 39 7E 9006 A b Ak AL
HRLGF o DR 2% BOR BT B A2 R T T T ) M Tk
FHIR IS A B 5 A 50 194 A A P 0 S I

HE3E TR 2 R %1%

3 & it B 7 SR b R 1 R A X

A WL T IRRHE A JRUB) A PE S 1 2 2B Fig.7 Removal rai%f%eiﬂpﬁiifii by ferric chloride

FSR A TR AR 285 B9 A7 AR o U0 7K R il R TR O 25 Ak 3

s RS T 9 25 BRI AT R 4 R BER R & LR R

POk VBRI B 3R 3 R R KT R R 4 TR 14 e e 5 BRI 85,604 .56.67 06 .54.1 06 ,35.8 04 » IR BE SR AL BRI
REEHCR I T HoAth 3 IR BET , S ALK I e A= B0 20 mg/ L fefF pH O 8. AR TR AT 4 25 X 7K
TR A B 2 B AR 3 R e W I 2 B RO 24 IR 09 G R pH Y LA 6 ~ 9. de A I R R 8 R
40 mg/ L. s AW BEISF 1] 2 70 min. 76 B 00 0 BF 26 10 T AR JBOBS A5 PR 2 0k Y 9044 i 9 25 BR 6 AT 3% 81,604,
TE S5 (6 )10 B P e W R 25 1 T AR B Y SUBG TR 25 BRI AE 9000 LA b TR I AR BRE AR JBOM A 17 P 0 K T
TR LA R 5 e R A T 1 e 14 7K K R 32 R RS TR 175 4% 1) 3t 3 K i) A BT 204 41 W] 5 9 B0 SO AR e
2%,

coagulation-activated carbon adsorption

£ % 30k
[ 1] 5RAE, 254 B, 4. JDLER H A5 T A% HUR X K AR 28 RGEA S PR A I LT ], VLB IR 5 $R 85 . 2006, 15(1) . 125-129.

ZHANG Zheng, LI Jin, LIANG Wei, et al. Toxic effects of pyrethroid pesticide on water ecosystem[]J]. Resources and
Environment in the Yangtze Basin,2006,15(1) :125-129. (in Chinese)

[ 2] Weston D P,Lydy M J. Urban and agricultural sources of pyrethroid insecticides to the Sacramento-San Joaquin delta of
California[ J]. Environmental Science and Technology,2010,44(5):1833-1840.

[ 3] Feo M L,Eljarrat E,Barcelo D. Determination of pyrethroid insecticides in environmental samples[ J]. Trends in Analytical
Chemistry,2010,29(7) :692-705.

[ 4 ] deut, a5, Bl i 2 L 5. W U3GO P SO A e BT ISR LT 1. 22741 . 1999, 57(8) : 881-886.
XUE Bin, TAN Zhicheng, LU Shiwei, et al. Heat capacities and thermodynamic properties of Fenpropathrin[ J]. Acta
Chimica Sinica,1999.57(8) :881-886. (in Chinese)

[ 5] 3755, B0 U WU bRt 3G W6 AR 25 27 B gk B M BRI AT 9 WF S8 [DJ. WK - /PR %, 2013,
GONG Dechun. Pyrethroids pesticides residues and their behavior in a multimedium environment of Liangtan River Basin[ D].
Chongging: Chongqing University,2013. (in Chinese)

[ 61 @A, 20 i 45, HVRUA4 R AR 25 BRI AT AT S8 L0 ], Wi I olk 22 4%, 2004, 16 (5) : 299-304.
ZHAO Hua, LI Kang, XU Hao, et al. Study on environment behavior of fenpropathrin [J]. Acta Agriculturae
Zhejiangensis, 2004 ,16(5) :299-304. (in Chinese)

L7] %R, BT 55 FEFEMOR TSI R RS 22 EMBFsE U], K2R 54 ,2003,24(9) : 11-14,
WU Shenggan, WANG Qiang. ZHAO Xueping, et al. Study on toxicity and safety evaluation of chlorpyrifos and
fenpropathrin to silkworm(bombyx mori L.)[J]. Pesticide Science and Administration,2003,24(9) ;:11-14. (in Chinese)

[ 8 1 Wk M IRk 4. AR 8 FBi 3 h AR 255k AT 5C [T ], & Lok Bh4%.2012,33(22) : 75-77.
XU Hui,JIANG Donglei,ZHANG Yinzhi,et al. Study on degradation of pesticide residues in eight kinds of vegetables by
ozone[ J . Science and Technology of Food Industry,2012,33(22):75-77. (in Chinese)

(&% 158 71)



