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Tab.1 Wastewater quality and internal control standards
ek Ss/ coD,./ TOC/ APV (mg/L) -
Pesticide wastewater (mg/L) (mg/L) (mg/L) ACKSTEEREG ) HOKER) G2 4 &) P
#5—2& No. 1 6 598 19 613 2 303 976 - - 6~7
2 No. 2 4092 31 310 41732 - 205 - 7~8
=2 No.3 3091 5499 810 - - 201 6~7
Lo
R Pk 5 000 17 325 2 819 322 168 89 6~8
Mixing wasterwater
il PR T o

HRUE Standard <100 <300 <100 <0.2 <5.0 <5.0 6~9

) *4{
s e b RBBEE | RBETKA
REGRK &ﬁ}ﬂ—" mﬁﬂj* ﬁﬁ%ﬁ UF‘jl:ﬁm,_Z:j(,?-ﬁ RO device |RO production
Pesticide Coagulation| Precipitate UF device production water tank
wastewater tank water water tank
.
- ? -
Y L~ v ha
MWW Bk E VIEFRMAR  REBHEFE JUEEE XBBERKHE
Filtrate Dehydration Sedimentation Concentrate NF device RO concentrated
storage tank device sludge storage storage tank water tank

tank

E1

RGFAKLEBIZRE

Fig.1 Flow chart process
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®2 EEbEMRTSETSH 1.3.2 MIERS
Tab.2 Size and operating parameters of HFIREEVERIA R, F) e RS —4 4
coagulation pool IR TELIBENE LA R 1 7 ) B (2 I, FRAIE S 5
LK Kot HHRSE AR S

Name Number  Structure size Volume  Tips jﬁﬂ%xﬂ‘jﬂ:ﬂ( 7J( Bi E/:J g ;‘r{ o f‘lﬂ ?}‘:E /% éﬁ» H/:J *I *’1’ 5 &

e w4,
Coagulation pool

I ®1.8m x3.5m 6m’ Wity

®3 REMEEESMEE

Tab.3 Materials and equipment of coagulation pool

4 W Bk WS
Name Number Device parameters
TRARIEFEAL: IOWGCD-50; LS5 : 0.4 kW/380 V/50 Hz/3Ph/1P54/4 4 ;%
RS Stining system I B 290 o/ming 0E B H MR HNE, IR 305 mms R FEH R C/S +
Rubber
pH it 1 PC-3100
IREENZG 7 Coagulant dosing pump 1 BRI 100 L/h; [ /7 :2 bar; E#L3%.0. 37 kW
JE KBTI Wastewater lifting pump 1 P10 mP/h; 3501 MPa; FEHLTI%.0.75 kW

x4 BERFHREFSMRR

Tab.4 Materials and equipment of ultrafiltration system

L Ko [Rgae 214
Name Number Device parameters
R BuR) N LK DD p ”
i i D R PP S i K mg IE3 190,02 MPa
Precision filter
DB { 22 A HME 0. 4/0. 5 mm; FRHUELZ A 1. 8 m; #4345 :50 000 T8 /R i 5 4 o«
Ultrafiltration device BTN PP A 20 i AL .80 m? 5 7K :SDI <25 7k il <0.2 NTU
FRUEIY LR Booster pump 1 P2 m*/h 45820 my 22 KW 1 304SS
U= IKFH  Water tank 1 5 PE; 2581.0.5 m®

1.3.3 MBERSR 1, B ERES R KRR, B ER S
SCBEEILT- v LI BT s e, N BRIk s .

x5 REBRGHEEEMRER

Tab.5 Materials and equipment of reverse osmosis system

HR o BHSH

Name Number Device parameters
RBBEHE 1 BRTCHE : 05 B I S AR e 45 20 A BB 5 05 : DOWRO-4040 5 55 FUBETT AR :8. 7 m”
RO device R EL R . =99.5%
SR R
PRI R U2 m /B 100 miAE 45 kW B304,
ooster pump
RS 790 o 24524 =
Scale inhibitor dosing device ! I :3. 3 me/1.
[ B KA N At
err t:mkk;FEl 2 JEF:2 mx 1 mox3 my AT RUEE A6 m® s b4 - SR 45
B B KA

. R~y 3
Thickwater tank 1 F i PE; 581:0.5 m
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1.3.4 RS
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KRR AR IR AL PRAS o 88 R GER B
BHy &Il 6,
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Tab.6 Materials and equipment of nanofiltration system

KR Name ¥+  Number % £Z %0 Device parameters
PIUEREE  NF device 1 JETAE - 55 [ DOW Z43E M ; 7115 . DOWNF270 — 4040 ; 51 HUBE A T AL . 7. 6 m?
YUEE RS Booster pump 1 Wit 1 m®/h; 3572100 m; 2322 kW ;415 :304SS
ANIEWRIRAR  Thick liquid tank 1 AR o’ 4B PE

1.4 SiAE

IR AR AT FH 234 J5 i i - COD,,, COD
PRI E L (SB-3F A) 5 TOC, A (3% 3% (TOC-
LCSH) 5 25 9 16 24 1 o, b o 10 A 32 IS 6 A
30 5 #LR RU L S R A (DDS-11A)

2 GRS

2.1 REBHRSH
2.1.1 XTEHLI L BRECR

e 447 2 0 A AL A0 T 2 R IO e R A
EPERERSCHER K, Hovh COD, J&: V5 7K Ak B i
FRBLE KA VLY & & deir. hFRAE
Koy B 2%, & A MLV AR AL &Y, U
COD,, Joik 4 F R Bl 1 /KA WL 15 ., TR e
Hahn TOC VE Ky ¥5 YLyl mi o .

2 Il 3 i T I (2016 45 F1 2017 4F)
COD_ 1 TOC ()£ BRRH .

ME 2 FE 3 B, JE K COD,,  TOC 4%
K UEHZAR 25 K8 T e Wk BE A HLR W . d it
TR BE-I M Ar A P ), H K OK BB a8 AT ad A vp
RO i 7K #Y~F-3 COD,, \TOC 735y 178 mg/L
34 mg/L, 13k FZ Al 119 % /K HE bR #E (COD,,
<300 mg/L,TOC<100 mg/L),COD, .TOC ¥4
Fr53 535 2 98.90% \98. 73% , YWl i% T. 20 W]
DR G L BR AL

T AR ERES TR, XF LAAR 25 K 7K A 32 1) 25
BIK TR BEAE A TAL R T B, £ 9% vk 4 1
AREBRE KA, I B —E NPt hid
T BT
2.1.2 XTSRRI LRICR

FL A 3 R R AE A e B I T R AR —,
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Fig.4 Removal effect of conductivity
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F7 2016 EEKRHGMEERSTEER —3#t7K Tnfluent

Tab.7 API concentration of wastewater in 2016 % _Rfolzi%( EfﬂueTt e

APL— A APL-H APL-G mﬁélﬁo R emoval erriciency 100 §
Mk Mk HBEK Hk bk K € 5140 N
320.2 0.1 277.99 1.1 141 0 &K 5120 82 8
330.2 0.1 273.82 1.8 128.56 0.4 gfg 100 92 z{tﬁ
282.4 0.1 56.5 1.4 120.91 0 ﬁ g gg gg %
300.5 0 213.47 2.1 57.81 0.4 !iES 40 86 g
338.9 0.1 7.751 0.1 53.00 1.3 T 20 H H 2421 g
344.8 0 8.78 0.1 53.735 0.4 S T I s e T s o =
310 0.1 300 1.9 63.67 0.6 AT
350.8 0.1 202.14 2.5 99.86 1.2 Time/d
346.2 0.1 253.4 1.5 77.56 0.1 (a) 20164E11—124
286.7 0.1 60.32 0.6 84.21 0.5

RS 2017 FRAGYEMMSEER

Tab.8 API concentration of wastewater in 2017

mg/L
API - A API -H API -G
i) K HEK K K 7K
319 0 277.99 0.6 243 0.3
320 0 273.82 0.4 278 0.5
298 0.1 56.5 0.2 125 0.1
176 0 213.47 0.2 187 0.1
326 0.1 7.751 0.1 69 0.2
269 0.1 8.78 0.1 92 0
194 0 300 0.3 179 0.3
—#E7K Influent
==ROH 7K Effluent
a ——FE#E Removal efficiency =
% 350 100 3
E 98 19
I8 300 % &
{g s 250 94 =
S =
K 200 92 3.2
2 5 90 &
) £ 150 8 44 ®
§ S 100 56 =
55 50 |—| 84 =
\ 82 s}
Foo0 80 5
= 1 2 3 5 6 7 8 9 10 o
< JZE_ﬁ‘H'J‘IEJ Time/d
(a) 20164F11—12H
= #7/K Influent
= ROH{7K Effluent
=) — EKZE Removal efficiency =
E" 350 [t A e 1000 TS
< 300 T T s 2
= 96 )
-0 250 MU '
= ¥ 200 o 3
R E 90 ﬁﬂqa
g § 150 88 °
& § 100 86 ©
S 84 3
ol Wil §
Y 80 =
& 12 56789]011]2]3141516]7]8192)2

& 6

BATHE Time/d
(b) 20174E3—4H

YE R S H XBRBR

Fig.6 Removal effect of API-H
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Fig.7 Removal effect of API-G
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— EM/KE Accumulated inflow
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Fig.9 Membrane flux changes with time
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Engineering application of membrane concentrated pesticide wastewater

JI Shifeng'?, WANG Zhiyuan', LI Shisheng', ZHANG Xianjin', GAO Chunmei'”, HU Maogang’, JIN

Xiaoli*

(1. College of Marine Ecology and Environment, Shanghai Ocean University, Shanghai 201306, China; 2. Marine Environment
Monitoring and Evaluation Center, Shanghai Ocean University , Shanghai 201306, China; 3. Shanghai EKEY Environmental
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Abstract; The pretreatment-ultrafiltration-reverse osmosis process was carried out in a pesticide enterprise to

testify the operation performance. The results showed that COD,. , TOC and the active ingredients of drugs

removal efficiency were 98.90% ,98. 73% and 99% respectively, the water production rate was also more
than 70% , which illustrated that this process was successful, and operated stably and reliably with high
treatment efficiency. The water quality of effluent could meet the enterprise’s internal control standard and this
process had remarkable economic benefits and broad application prospect.

Key words: pesticide wastewater; membrane technology; engineering application; removal efficiency; water

production rate
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