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Behaviors of Chloronicotinyl Insecticide Acetamiprid in Soil
Min-Kee Hong, Jong-Woo Park and Jang-Eok Kim (Department of Agricultural Chemistry, Kyungpook National University, Taegu

702-701, Korea)

Abstract : This study was conducted to evaluate the degradation, adsorption and desorption and leaching of acetamiprid
in soils. The half-life of acetamiprid in field condition was 1.7~3.3 days in Bokhyun soil and, in case of laboratory
condition, 15.5 days. Adsorption of acetamiprid was equilibrated in 12 hours incubation. In adsorption experiment using
modified soils, such as oxidized soil, oxidized soil added humic acid, fulvic acid, kaolinite or montmorillinite, adsorption
rate of acetamiprid was the highest in the oxidized soil added fulvic acid. The desorption rate was the lowest in the
oxidized soil added fulvic acid. The adsorption and desorption results should be suggested that acetamiprid could be
strongly adsorbed with soil humic materials, especially fulvic acid. When the mobility of acetamiprid in soil was
calculated according to GUS (Groundwater Ubiquity Score) equation, it was prove to non-leacher, and it was confirmed
in the leaching experiment with soil column. Most of acetamiprid was remained in the upper 30 cm of the soil column
after eluting with water and it was not even detected in leachate.
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Table 1. Physicochemical properties of acetamiprid

Table 2. Physicochemical properties of soils used

CH CN
N,/
Chemica — Va
structure
Cl—\ / CH3;N
N CH4
Chemical  (E)-N'-[(6chloro-3-pyridyl)methyl]-N*-cyano-N’-
name methylacetamide
Water 4,200 m, §/L (257C), Soluble in acetone,
Solubility ~ ethanol, methylene chlonde, chloroform and
acetonitrile.
Systemic insecticide for soil and foliar application.
U ntrol of Hemiptera, Aphids, Th tera and
€ Lepidoptera on wide range of vegetable, fruit and
tea
Toxicology ~ Acute oral LDs for rat > 146 mg/kg

o EFBAFAMY FHE 7HE7] A3 EYF B,
F 2354 ¢ 8¥HE AxE EYY H71ES BENA #
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Acetamiprid BFE (&% 998%)2 Nippon Soda Co.2HH
oy wton FFEE methanold] £8]A1A stock soln.g
ZASL WED ((00)d 2BSHAN G8F FE2 A3l
working soln.2. 2. AME-3I9T). EAo)A] acetamiprid®] ¥ 34
& 2A) Y8 AN E acetamiprid $31A (8%)& AME-3}
gt B A8 AM8¥ acetamiprid®] &2 883 AL Table
1o vERA AT

EY

EQNEE d73gAd sle AEugn s de33 &
A 283 /718 FFo] 2 AN EFE AH3A
233 UL, 2 mmAE 33 HEE 409 YUio] B3
M A8AzE Agsiad. B 23 - 38y 43 4 5
o) Est A@xo| Fato $Ason, 1 Ade Table 29
2t} §7180] AAY EFNEE ARG EL IAFA 6%
HO, £4& Aalstd 7188 48147 ¥ methanol 2 55
F2 53] Mzt AMg-3tgTh

Particle size dist(¥) pH OM. CEC

Soil  Texture” b
Clay Silt Sand (15)" (%)

(cmol/kg)

Bokhyun LIC 332 428 250 73 10 132

Ansim CcL 272 438 289 73 47 181

¥ LiC : Light clay, CL : Clay loam.
% Soil : Deionized water (L:5, v/v).

£Y /g ¥ AEFYE

B d3o) ALRH EY $7)82 Humus Products of America
(Richmond, TX, USA)ilA F7¢4& leonardite2 ¥ E} humic
acid®} fulvic acid@ &) BA3o AREYon FEFEQ
montmorillonite®} kaolinitet ()% ¥t 2REH Yol A}
£39ck

Ay

Acetamiprid® £ ZHFY

ERolA 9] acetamiprid ZFFFE U7] §18te] acetamiprid
FHAE 2000002 3ol FEZRE 10 cm o] A=A
0.08~016 kg ai/10 a8] FEFF] H=Z FYSA ¥4 ¥
F71& olg3to HEIY

APdzANM PRI BEAY EY 25 g HE Y9
AFste] 100 mL 47 flaske] ¥ HRETF 60%7} H=5F
FH5E 718 F 20+2TA 253 pre-incubationdlo] AH3-3}
Ack A9 HE) FEx 25 mg/Le acetamiprid® EY 25 g7
10 mL 222 H23t3 §ul& HLAN Fo 2822T9) 3
ZA0A 1204747 RA3EA acetamipridd] EFFE A
sgon, WRrInEd FLE FELE BEIHY] A8 1579 T
Aoz Fud ¢ UFd FE& Al

B4 E

09 HAG EF F oEZREH R71ES AANN EQ
o] humic acid, fulvic acid, montmorilionite £+ kaolinite& &
F 3% 2%7t H=E WML F 7 EF 2 g acetamiprid
898 4 mg/LojA 20 mg/Le] £FO2 20 mLE 3 HES
2 H2P e 1247 B AR F 12000 g2 1583 4
A% Ak 4% Takenama 579 whye] me} 449 3
9 ke AFYstn Wbl Aolg Adstd %o FF
Foz Ayt

E}ibké‘&
249 Cay 59 WL WYsly fHsYt s
9 2715%E 20 mg/L2 &} FAYY =LA & F YA
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Acetamiprid® FEFEAY

Acetamiprid®] {54 dAze] EYA o) methanol : 0.1
N ammonium chicride (82, v/v)& #&&4v2 3o g 23
g ¥ Celite 5458 7} Bichner funnel2 7%t - o3}z, ooy
& Ed4oqFo] &7 methylene chloride2 ¥ - 32389
Methylene chloride®& #¢} s%3a] Florisile] 379 glass
columnd) loading }3L acetone : hexane (28, v/v) Eg-Luiz2
M3 5 acetone : hexane (1:1, v/v) EFEE L3474 ugt
t}. Diethylene glycolg H7l3td €498 AY523n N; gas
2 A% ¥ methanolz A $33k] YFFE UV detector
(254nm) 9} /.eBondapakTM Cis column (3.9 mm(i.d.)x300
mm(L)}o] A2¢ Shimadzu LC-10 HPLC systeme] o)EAtoz
water : acetonotrile (82, v/v) EHEE 15 mL/min £ 2
&3 HUEA ARE F{J8td Yeld chromatogramAte] peak
AHE )Y AAE FEHFH dYstd FREZE N2
=3

g1 ¥ n#

Acetamiprid 249 5|48 U HETHA

Acetamiprid BEEF& |83l E%o] 005 mg/kg 2 01
mg/kg TTLE EFFE WML FHToE 2 mg/LY FE
o2 MY F AF U de} ¥4+ H9L Sk EY
ol A9} acetamiprid 348L B32~N5% FFo|om 43|
A} ASE 1 3580] B6~1021% o|3ith. HPLCAIA
HiFede 02 ngo 2, EF 25 goM9y #HEFA= 0004
mg/kg °]t}
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Field condition

0
2t 0.16 kg a../10a
InR =1n 0.8504 - 0.2214t
(r = -0.9617*)
2~ tp=31days

41 =
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Fig. 1. Degradation pattern of acetamiprid in Bokhyun soil
under field and laboratory condition.
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Table 3. Adsorption of acetamiprid on the Ansim soil
modified with various conditions

Initial concentration ( zg/mL)

4 8 12 16

x/m 109 176 238 359 681
Airdried ¢ 389 782 117 1564 1932
Kd 028 023 020 02 03
x/m 013 024 0% 190 429
Oxidized ¢ 39 798 119 158 1957
Kd 00 0B 008 012 02
Ocdied  X/m 110 19 272 37 8%
¥ ¢ 38 78 1172 1562 1918
Humic add 4 028 026 02 o0u 04
Ocidised  ¥/m 328 642 113 1508 214
+ ¢ 367 73 1087 1450 1786
Fuvicadd 4 089 087 14 14 120

Soil

odded VM 157 286 3% 407 626

+ ¢ 3% 77 1164 1559 1937
Montmerillorite ey 041 037 030 026 032
Oxdied XM 230 327 372 418 47

+ ¢ 37 767 116 1558 195
Kaolinite 4 061 042 032 026 024

* x/m : Acetamiprid adsorbed (uz/g).
c : Acetamiprid concentration in equilibrium solution (ug/mL).
Kd : (x/m)/c.
* The SD for acetamiprid concentration in equilibrium
solution ranged between 0.03 and 0.16 pg/mL.
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residues & A% et ojyel 1 9o #¥73 2 1F9 £
ety EAR 22 o 2289 o EGRANM m2A A
AR Aoz #2d€0.
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o) ASdle gl 1589 (R=0.047¢"" r=09726)24 TRZ
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exusiel FEH 7154, B © el A% §¥ Aol
A E7) WEoZ AlREHD

Acetamiprid® EYE &&
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st FAAEE s TS EYYAGe FRAYE
ol AdolX A FRE & F sle e o9 A7 Yo,
YurH oz AGAIZA H7ME %9 FES vldEo Yeido
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93 Al 12A17eg Yeht B 4¥dHe 3gA0e
2o 2 FA35

Zt 239 E¥A FREYE st gL d9E §3y
Frrd ERFde #AE Jehol FXRAS (Kd
distribution coefficent)2 UehiYen zt7] ©E  matrixol]
acetamiprid& FHAHE o 2o FAE F4 FARwAS
§ 73 2 AHE Table 39 Yehigich

ARHoZ W #7188 WY AYPAA uay F
Ago] EA Uelton, Kd g vius & of de EgxAd
HlE f71BAA EY fulvic addE 2% H7INA F AYTel
A 713 &2 @& JehiTh old HEld {7180 AAY E
PFolMe vizy HL F3FE Hol Kd ol #A Jeih o]
A% AIE FE £ o, 23A acetamiprid®] ERF FIe
humic €3, £3 fulvic acid7} @o] §f5H0 e EJAM 2
Yol Ao g Az €t}

EY $73% aromatic amine 33252 EY #7837 3
A H7hg-S 53 olF 781A bound residued@ AIEY F
4, o184 L Agol&A0l FagE Aoz FA Jon™,
AAE TR sSolU FUISHEAS Aoz 284 A7t
$¢ 53 BG83 e A ez guix A
etA  acetamipride] gl BIFFAAEE 748 >C=NH
groupd] A47} HEJE R humic 233 384 H7pake
& %8 287 2%sol bound residued YHY F 3o
FEFENA Er} humic EFo] H7hd EYIA acetamiprid9]
Fagel o & Aoz ArdL

£ humic acid9} fulvic acid 37} & vixs] € o, §33
(/m) FAEuASF (Kd)gtol 25 fulvic acd H7HFeM &
A vebd AL humic acidol) vl# HEAR) fulvic adde B
AHadAE AT @49 $iFel A1, COOHS e 449
functional groupg ol X3t 1o} A4l acetamipride] 3}
g7z >C=NH groupe] E} fulvic acid9] acidic T+
phenolic group 53 hydrogen bonding©]\} water bridge bond
& ouA #2430 U2 F718 Aoz F3EYY.

Acetamiprid? EYE ©E

Acetamiprid®) E%Z g34¥L 499 27155& 20 mg/L
2 3o §AHY) =23 § & dARelsid 3PS AHA
1 FF4 20 mLE 7} o 12405 A9 F d4iE
31 2 4AAE BAse] P acetamiprid I FH FaFs}
9] zolg gaFor ALK cHFig. 2).
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Fig. 2. Desorption amount of acetamiprid from Ansim soil
modified with various conditions.

1. Air-dried

2. Oxidized

3. Oxidized + Fulvic acid

4. Oxidized + Humic acid

5. Oxidized + Kaolinite

8. Oxidized + Montmorillonite

gRAYPIME FLAYY 399 AR £718E€ A
8 A7t f7188 A AAR ZEY SRR g1 g
olgle &2 ZFFol o Beol RAEAYG FHE EYH #
718§ A7 EYA acetamiprid®] BAFL LA
o @3] #718-¢ AAF EYA < 15% Ax o gol
Ueh} o] ko] #7189 o8 A4S L& F v F2E FF
"ok 38 {7152 A EY fulvic acdd9} humic acid
£ A9 e 9 gAHE %L humic acd F7F Hoke
fulvic acid® A& 77} AL Ao2 Yeh acetamipride E
F 4718% fulvic acids} ©1% 73 A¥Ee Ao F3H
o 28y HEFES AHA3Ue 9 {39 s L f
718g AN ES H&d @3] JEht acetamipride
HEFEIF= B3t F2344 45¢ ¢ F At

Acetamiprid®] EYF 8¢
EF - SRAYIA Qo AFE Fete] 4FA acetamiprid
9 E%F olF A& 4 (B)F 22 GUsHdl HEAA 1 9
¥ 7Fs4e 2AEA.
GUS = log 10(t1/2scit) * [4 - log 10Kog)] - - - - - --- - - 2 (3)
ti/2.0i © S0il degradation half life
Koc : K/ (% of soil organic carbon)

EYF o]g%4e GUS ghol e} aA Al 7kA f¥ez &
28 4 9o GUS gte] 28 ¥k & 7% leacherg}l v,
184t ¥ 7% nonleacher, 1 Atold] gho] EAYE B¥<
transitional 2 £5E0jd 4 gtk TR A JEF AT
008 kg ai/kg)dl ¢ ¢ oA 1799 &8 PHA7|E
GUS4d| Hg3l9& o 34| acetamipridi non-leacher2
FHA

Table 4. Leaching of acetamiprid in column packed with

Ansim soil

Depth (cm) Distribution of acetamiprid (%)

0~5 20
5~10 2
10 ~ 15 13
15~ 20 7
20 ~2 3
25~ 30 2
30 ~3 ND.
Leachate N.D.

Total 67

N.D. : Not detected.

olgigt o]&3d ARE Fsly] $18l acetamipridE 35 cm
209 columndlX pH 7028 ZAH $F4 2 L& < 343
S$EAH 2E4YE FHEIATHTable 4).
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acetamiprid?] o]FAL 159 w2 Ed U3 &i=E maY
o Be Aoz HUHL o)d dAFeA ALE TR 3
£ #1838 EC] A ArhieE 5 EY £718H FH
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BREALE v whgolAd Ex72Y 42927} EY humic
monomer$} oxidative coupling® 8] ZstA Aggol AAH
Q. metA acetamiprid7t £840) Folx BFEn 895
' Axst v A& EFUNA acetamiprid®] #abrzEu 2
29747 EF #7183 47180 M @EEA] ¢S A
2 73} bound residued AR ¢l7) WELE Fog)

olgigh ANEL FYAHOR v]Fo] £ W acetamipride F&
Aol ¢ ad s oj59 EUFAAY #E Ffi
ot ER71ETY A% FFoz 8 A ¢ HEY d@
298 Au3lA ¥ AR ARHEn

2 o
Chloronicotinyl#] 4%#|¢) acetamiprid®] E¥F #3, & -2

Aoy U SYASE B9 4712820 BANA TSt
Acetamiprid®] E%F 3 AF%e ERAYoIN A (008 kg
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