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Abstract

This study examined the adsorption effect of aromatic pesticides by hollow fiber NF membrane on rejection and removal
properties. Batch type adsorption test and hollow fiber NF membrane filtration were conducted with 5 different kinds of
aromatic pesticides. 3 to 15 days were required to reach the equilibrium concentration and 0.3181~0.8094 xg/cm were
adsorbed to hollow fiber NF membrane. Since 5 hours of separation test were too short to keep steady state for permeate due to
the repetition of sorption and desorption, longer times were required to evaluate the rejection performance of NF membrane.
Sorption and desorption were confirmed by the separation test equipped with membrane and without membrane. Adsorption
contribution of aromatic pesticides to hollow fiber membranes were shown to be ranged from 16.1% to 36.3% and indicated
the difference considering sorption effect.
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Table 1. Properties of aromatic pesticides
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Pesticide Molecular formula Molecular weight log P”
Alachlor C14H20CINO, 269.8 342
Mefenacet CisH1sN20-S 298.4 3.23
Carbaryl Ci2H11NO; 201.2 2.36
Tricyclazole CoH7N3S 189.2 1.70
Chlorothal onil (TPN) CsClaN2 265.9 2.90

% n-octanol /water partition coefficient



Table 2. HPL.C measuring condition

= ofe] Aol FE) 9

F3A} Lhieolatatol ofgh s

397

Pesticide CH3CN/Water (%) Retention time(min)
Alachlor 70 6.8
Mefenacet 60 9.5
Carbaryl 45 9.8
Tricyclazole 45 52
Chlorothalonil(TPN) 70 7.4

Hajol| A8 HPLC(JASCO, 1500series, Japan)=
#2(PU-980, Jasco), AHJAl AZ7|(UV-970, Jasco),
AH(VX-0DS, Shinwa Chemicas Co. Ltd., Japan)
502 JLAEo] QIt(Jung et al., 2003).
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Table 3. Continuous flow cell unit and nominal properties of NF membrane

Item Type

Property

Cdl unit Continuous flow

« Component: thermo regulator, cooler, pump, pressure gauge

« Separation: feed tank—separation—permeste, retentate—feed tank

« Hollow fiber(composite membrane)

Material

- skin layer: polyamide

- support layer: polysulfone

« Outer diameter: 350 ym

NF
membrane

Dimension

« Inner diameter: 200 ym

« Sdt rejection: 35%
¢ Pressure: 0.3 MPa
» Temperature: 25C

Performance

* pH: 6.0
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Table4. Batch type adsorption test

Pesticide Membrane area(cr) Initial conc.(mg/L) Operation time(d)
Mefenacet 518 0.892 15
Carbaryl 518 1.065 20
Tricyclazole 51.8 0.988 20
Chlorothal onil(TPN) 17.3 0.440 20
CoHs O

s 0
)J—CHZCI I
>7o— CH,~C-N

H2C O—CHzs N CH
CzHs 3
Mefen
Alachlor efenacet
Cl Cl

i N
0 —C—NH—CH, N Cl CN
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Tricyclazole Chlorothalonil (TPN)

Fig. 1. Molecular structure of aromatic pesticides used in thiswork.
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Fig. 2. Monitoring of adsorption with time.
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Table 5. HPL.C measuring condition
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Pesticide Ce(mg/L) O (/) K[ (ug/cm)/(mg/L)]
Mefenacet 0.2463 0.6090 2.3469
Carbaryl 0.2085 0.7577 3.6333
Tricyclazole 0.6130 0.3181 0.5189
Chlorothalonil (TPN) 0.1307 0.80%4 6.1917

v (pg/ e/ mg/L ) ook
e
K= o @
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Fig. 3. Monitoring of adsorbed amount and permesate
concentration for Alachlor.
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filtration test for Mefenacet.
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Fig. 5. Concentration profiles of feed, concentrate and permeate for aromatic pesticides examined in this study.
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Table6. Loss of feeding amount
Pesticide Initial (mg) Equilibrium(mg) Loss(mg) Ratio(%)
Mefenacet 1.1942 1.0018 0.1942 16.1
Carbaryl 0.9525 0.6070 0.3455 36.3
Tricyclazole 1.0431 0.7925 0.2506 24.0
Chlorothal onil (TPN) 0.5705 0.4443 0.1263 221
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Fig. 6. Variation of rgjection and removal for aromatic pesticides examined in this study.
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