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Adsorption characteristics of Pesticides with Activated Carbons
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Adsorption characteristics of five pesticides, fenitrothion, iprodione, tolclofos-methyl, prodiamine
and napropamide, were evaluated depending on the type of activated carbon. Coal and coconut shell
based activated carbons were tested. Activated carbons had different physical properties
respectively. There were Y1100, Y1000, Y by coconut-based activated carbon and C1000, C900 C
by coal activated carbon. Isotherm data were treated according to Freundlich models.

According to the K values adsorption capacities of coal based activated carbons were better than
coconut shell based ones. But according to column test pesticides removal were higher than in

coconut shell activated carbons than coal based ones.

Key words : activated carbon, pesticide, adsorption
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Table 1. Characteristics of pesticides used in this study
Common . . . _— .
Name Fenitrothion Iprodione Toloclofos-methy] Prodiamine Napropamide
- 3-(3, 5- . .
Chemical 8(()%d]mr2f:\“1] dichlorophenyl)-N- O-2, 6-dichloro-p- SQprrfjf\llTonj NN Diethyl2-
Name 4fnitr0pher;y1) (1—.meth‘\fle.th:vl)72.. tolyl O, O‘dir.neth_\*l 6- dinitro-o- (lfNaphthyler']oxy)
) 4-dioxo-1-imidazoli  phosphorothioate s -Propanamide
phosphorothioate dinecarboxamide toluidine
l\“lw(":;’]]fr 712 330.17 287 3503 7
\gggﬂ? CHNOPS CrHiCLNOs CHICLOPS  CrHiFNO CrHaNO:
Clgr;lga] organophosphorus dicarboximide organophosphorus dinitroaniline amide
Cheerisal insecticides fungicides fungicides herbicides herbicides
O-C NH - CH (CHy)y CHaen it 0
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Table 2. Properties of Activated Carbon used in this study

Y1100 Y1000 Y C C1000 C900
Raw material coconut shell Coal
lIodine Number(mg/g) 1111 1004 1018 1052 1012 957
Specific surface area(m’/g) 1070 1043 1152 1003 989 987
Pore volume(mé/g) 0.59 093 0.58 0.48 067 029
o7 FA3sh w/ 02 BrEithoe] Sl Alggd EuwratAet
g4ee] =23 5A4S Table 291 Yebd T FEEE 2mg/l, Ang/f, Tmg/ ¢, 10mg/ 2,

ok Y1100, Y1000, Y, C, C1000 281 C9 &
L= e 747 1111 mg/g, 1004 mg/g, 1018 mg/g,
1052 mg/g, 1012 mg/g, 22li 957 mg/gEA
Y11000] 7} =3 C9000] 7h¢ @ g9
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Table 3. Experimental conditions for column test
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Table 4. The conditions for spreading on Pesticides and rainfall

Dilution " application the times for the amount
Pesticides o application dose dose in ol of watering
ratio column™ ramia in column
fenitrothion 20 mé/20 £ 30/m 53.1 e June to 74 ¢
September
iprodione 20g/20 ¢ spread evenly among all / 10a 177 m! May to June 107 ¢
. - September to -
_ . ) /m'
tolclofos-methyl 20 g/20 ¢ 1 ¢/m 177 me Octorber 54
) A March and
. / -
prodiamine 10g/20¢ 300 2/10a 54 md Octorber 57¢
. ) March and
/ /
napropamide 33g/20¢ 300 ¢/10a 54 m Octorber 5¢

* %% . instruction of pesticides(is2EAFE 2] A A, 2002)

wex 1 [(T1/420.15% <application dose] , 0.15 : the inside diameter of column
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Table 5. Freundlich adsorption constants K and 1/n for pesticides adsorption

esticides

Fenitrothion Iprodione Toclofos-methyl Prodiamine Napropamide
Setvat , . ) ) , )
Gaon N K n R | K In R|K W R|K In R|K lnh K
Y1100 (01798 0.0806 0.6156]0.0585 0.2675 0.7649(0.4269 0.3256 0.8959|0.0162 0.1348 0.4266(0.2849 0.38%6 0.8511
Y1000 [0.2480 0.1908 0.904 |0.1476 0.5030 0.8903|0.5665 0.4416 0.8575(3.514d 23171 0.751210.2390 04111 0.9622
Y 0.179% 0.0767 0.7433]0.0390 0.1375 0.3094]0.3201 0.2214 0955 |0.2748 0.8949 0.8878/0.8512 16357 0.9651
C 0.4190 0.3983 0.9825|0.1883 05396 0912 |1.8%1 1.1026 0.9509/0.1072 0.3999 05408| 0461 1.1 07947
C1000 [0.4443 0.4091 0.971510.4019 0.7474 0.991410.8433 05160 0.9172]0.2828 0.636 08533104683 1.1106 0.9000
Co00 103738 0.3413 0.9972]0.2113 0.5416 0.888210.6542 (0.5044 0.9023|1.1269 1.1365 0.832 | 04947 1.2087 0.8604
A FHE7] HE &40 £a%7) kA 27 & AYstue gAdee] sof F28 Freundlich
B &uloA EFHE ol BETHol 34y Ao vy 2 Hags o £ Ak
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o] ALEEH TN, 1995). 231 7 S(1999)9) FAA Aol ddiAd AL YelyE A
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FHASHA AHg T s weby B oAy 1996), 1I/n#td S2E 43 HPY 5T AlolY
qre 249408 Bz 774 &4 2449 HAeg YElge 237359 A Folx
ok F& 54& §7187] Y389 Freundlich % (Bansal, 1983), 0.1~05Y o &2 57 4, 2
LEHAE o] &F A A4 Ko 1/n@te of ool e F&do] FueixA HayepE &
g A () o] &3ty F3ld e Table 59 7z HA o)A grrka el A oL, 1995).
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Ge: WA USIFF o Tk ey L 18
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Fig. 3.

Linear adsorption isotherms of Iprodine.
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Fig. 2. Linear adsorption isotherms of Fenitrothion.
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Fig. 4. Linear adsorption isotherms of Tolclofos-methyl.
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Fig. 5. Linear adsorption isotherms of Prodiamine.
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Fig. 7. Residual pesticides concentrations after
scattering first pesticide.
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Fig. 8. Residual pesticides concentrations after
scattering second pesticide.
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Fig. 9. Residual pesticides concentrations after
scattering third pesticide.
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Fig. 10. Residual pesticides concentrations after
scattering fourth pesticide.

o

ok

3]
o
ok
o

6000
B fenitrothion W iprodione
5000 B toclofos-methyl O prodiamine
Il napropamide
4000
2
& 3000
%)
5
G 2000
1000
0
Y1100 Y1000 Y C C1000 C900

Activated carbon

Fig. 11. Residual pesticides concentrations after
scattering fifth pesticide.
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Fig. 12. Pesticide Removal rate with activated
carbon in Green - Tee condition.
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Fig. 14. Residual pesticides concentrations after
scattering second pesticide.
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Fig. 15. Residual pesticides concentrations after
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Fig. 16. Residual pesticides concentrations after
scattering fourth pesticide.
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Fig. 17. Residual pesticides concentrations after
scattering fifth pesticide.
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