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Adsorption of Phosphamidon and Fenitrothion on Natural Zeolite
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The adsorption characteristics of phosphorus insecticides(phosphamidon and fenitrothion) used in large

amounts in golf course in natural zeolite(clinoptilolite) was investigated. The distribution coefficient. Kp and

Freundlich constant. Kr. were higher for fenitrothion than those for phosphamidon. ie.. fenitrothion with the

higher octanol-water partition coefficient(Kow) was adsorbed the more on natural zeolite. The pesticide amount

per unit mass of natural zeolite. decreased with increasing temperature but independent of pH. regardless of

pesticides used in this study.
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Fig. 1. XRD pattern of natural zeolite used in this

study.(C : Clinoptilolite)
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Table 1. Physical and chemical properties of natural
zeolites used in this study
Specific .
. Pore surface CEC Organic
Channel diameter matter
. area  (meq/100g)
(A) (%)
(mi/g)
8-ring  2.6x37
3.3%4.6 75 182.2 0.12
10-ring  3.0x7.6
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Table 2. Chemical composition(wt %) of the natural
zeolites used in this study
Si0» A0y Na:0 Ca0 Fes Others'
68.6 13.3 2.7 2.7 2.1 10.6

2 Agd A8E 542 A FZFAA ALEH
i Qe Y% F #7194 4FAY phosphamidon
9 fenitrothion@ FA¥Fo2 AFstdeH. oj£9
£ 2 Table 37 Zrh
5%& =Y Dr. Ehrenstofer GmbHolA 4

9 &% 98.9%9

—
olE

A8 %= 93%9 phosphamidon

fenitrothiong 75t ALgstgnh ol 4 5% ¢
AZL Asld AREY £498 methanold 3 1000
ug/mL =& stock solutiong HzstHch FHAH
of XM 8o ¥:E 2 ~ 10ug/mLe BelA
gAFez 5 7 5&7t H5E 100mL &&&%2
3o} stock solution? YFTE o Fi B4
A 55 9FA #AA717] fiskq 1M CaCl:
10mLE 7t 0.01 Mo] A stgich

A

iid

=13=3]
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F A8 batch equilibration techniqueoll <3 A

Table 3. Characteristics of phosphamidon and fenitrothion used in this study(Tomlin, 19%4)

Pesticide
Phosphamidon Fenitrothion
Characteristi
Q
(CHacszNC{i‘~C,OP{OCH3)2
C” CH, CHa
Chemical (E) %
Structure 9 OQN OP(OCHJ)E
Ct JOP(OCHz),
ozl (00
{CH,CHLNCO  CH;
{Z)
IUPAC 2-chloro-3-(diethylamino)-1-methyl-3-oxo-1- | 0.0-diemthyl O-(3-methyl-4- nitrophenyl)
name propenyldimethyl phosphate phosphorothioate
Molecular 299.7 277.2
weight
Famil organophosphate insecticides phenyl organothio-
y ganophosp phosphate insecticides
Water
Solubility 1x10" 21(207C)
{mg/ ?)
Molecular size -
(minor<major 6.73x11.007 6.37x9.77
diameter. A)
rapidly hydrolysed by alkalis: rels:;::ynzt‘:)j zgn}c;ivt?éi;}rm
Stability D Tso(calculated) (20 C) 60d(pH 5). : i
54d(pH 7). 12(pH 9) DT (estimated) 108.8d(pH 4).
ST ) 84.3d(pH 7). 75d(pH @) (22 T)

* Measured in stable conformation of these pesticides using

program.
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Fig. 2. The adsorption kinetics of phosphamidon and

fenitrothion on natural zeolites (@

pesticide, ll : control).

A FRYIATE A7) Yao AE AL
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o F&52 5% 3 A7 FUHsA ol gHD
20 Linear %5247 Freundlich &#5&4
) gal¥chH Farmer and Aochi. 1974: Murray and
Hall. 1989: Singh et al. 1990: Sundaram et al.
1997: =3 . 2000).

Linear #5242 x/m¥ C. #AY FFE24]
Ax H43 FA7 dEHEe 5 WA FA8H
o 4 ()3 Zo] HEY & U

%=KDCQ (1)

Table 4.

q714. v/me FAHE ¥ FAAY 29 FF
3 Fig 8729 ZFg/p). Cx FFEE ¥+ &
o Zof ol e #2729 F=(ug/ml). Kot &%
BEAeA SAe §Ho vE FHAY &Y
2% 9 539 8§29 g9 v & vehls oA
Z(distribution coefficient)©]T}.

Freundlich §35242 @422 4 )% 22
o, o] Mdssid 4 (DI go] BEE F Utk

x 1

ool KeC," (2)
my_ 1

log( o Y=log K+ . log C, (3)

o714, Kr. 1/n2 Freundlich g4elch Kre &%
Aol dig &2 HJdF FH8FE Jehlle= AR
oje], I/ng &% 43I FPFTAteld 4dy
AAdY AEg Uehlle 83759 AHolth

AQ AgeolEY v FF EH4S AHE7
st HHE AMgHolE (l1gg 2~10mg/LY
phosphamidon. fenitrothion&  #&3h= (.01 M
CaCl: 20mL o 75t} Aguhgol ulgt $8 st
2 38 3 1 2AE 4 (D). (3 3 &34 Fig.
3ol 42t AR, ol 2 RYH T ALdHAYH
4 8 APAS(r)E Table 49 220, Table 42%
g 7% 2 FR5249 suleis Table 59 3
o Fig. 3 2 Table 49 BHASF rold EoAAE:
ulel go| %9 FFol wet chao Aole AT
HaA A gelolE2l phosphamidon 2 fenitrothion &
e A7) kA FFF24e vinA T HEHS
2 & Adh

B @A Linear 524 sl viud =
2 AAAFT QojRAA W, o] A2 w3 HY

sEAM FRHAAE 4o Fe FHU Frsw

Linear regression equations and determination coefficients for the isotherms of Linear and Freundlich

generated from the adsorption data of phosphamidon and fenitrothion on natural zeolite

Linear regression equations

Pesticide - .
Linear Freundlich

Phosphamidon y = 1§.887x + 09192 y= 0.?672)( + 1.3014
r = 09616 r- = 0.9458

Fenitrothion vy = 2:1.008)( + 40.898 y= 0.3311.\( + 17075
r = 09650 r = 0.9836
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Fig. 3. Linear(a) and Freundlich adsorption isotherms

of phosphamidon(®) and fenitrothion(m) for
natural zeolite.

Table 5. The parameters of the isotherms of Linear
and Freundlich for the adsorption of
phosphamidon and fenitrothion on natural

zeolite
. Linear Freundlich
Pesticide
Kb Kr 1/nr
Phosphamidon 189 20.0 0.97
Fenitrothion 24.0 51.0 0.73

Ak olAL (+)AHUY EAo & F4LA Hm.
(+)HH2 g9 ALeolE Fo e ZAE
ouigich waa 29 A g2olEd Foo] £
a2 gedl. ddHol At AL 23 FHANY
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o a3y o] 49| 71&7|ZFH ¢ E9ASF Ko
EERA 2= 5% 43719 358 vzes=d
A3 ALEE 3 ) ch(Singh et al. 1990: Sundaram et
al. 1997: 2. 1999). '

Koe 599 547 gFA9 4Fd wet o=
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£ ARE Kr@tol 253 Koot mhdrixz §24%
o 4r], F34d U9 o] oYcle RE 9y
tH Baarschers et al.. 1983).
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2od Kpe 1274 Kre 255 S8 € & Addth
Z. fenitrothion©] phosphamidon®tt of & HF A&
golEo] FAEE ¢ & UAD olHqH AR &
&¢2-& EulA 5 (Kow)(fenitrothion. phosphamidon®]
B9 A7 2691, 6.17(Tomlin. 1994))7} 255, = B
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Fig. 4. Effect of temperature on the adsorption of

phosphamidon(®) and fenitrothion(®) on
natural zeolite.
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Fig. 5. Effect of pH on the adsorption of

phosphamidon(®) and fenitrothion(®) on
natura! zeolite.
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