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Extraction Method for Paraguat from Soil
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Abstract . To develope more effective extraction methods for paraquat in soil, some modifcation methods were
accomplished in two different types of soil.

For extraction of tightly bound-paraquat, conc. HCl 70ml were added with different shaking times, and then
H,SO, reflux were performed for an hour. In this case, 60 minutes shaking were optimum and recovery were
increased more 1.09~1.50 folds(84.0% in high clay contents soil, but 96.7% in low clay contents soil) and the
long-time consuming step, filtration were easily done, with decreasing filtration time were shorter 4.6 folds(ca.
11~14min.) than general paraquat analytical method{ca. 55~65min.). And only H;0, digestion with different
volume and refluxing time resulted in recovery increasing. Nevertheless, considering analyst’s safety, 30ml of
H;0, addition and 30 minutes reflux were regarded as optimum condition.

Although, Kjeldahl digestion with H,O, showed relatively high recovery, it is not significant statistically.

For extraction of loosely bound-paraquat, 0.01, 0.1, 1.0, 10.0M of NH,Cl and of CaCl; compared with 1.5~24
hr of different shaking time. There were no loosely bound residues of paraquat.

Key words . Extraction method, Tightly bound-paraquat, Loosely bound-paraquat, HCI pretreatment,

Kjeldahl digestion.
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Table 1. Characteristics of soil for paraquat analysis.

Texture(%) pH  Organic CEC

Soilf —mMmMMmmm™ ™ ™ —
Clay Silt Sand (1:5) matter(%) (cmol(+)/kg)
Soil A 109 451 440 743 1.71 16.93
Soil B 202 311 48.7 554 0.68 471
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Table 2. Recovery of paragquat in soil by pretreatment of

conc. HCI at different times. (%)
Soil control 30min. 60min. 120min.
Soil A 84.0 875 96.7 96.8
Soil B 77.0 80.4 84.3 849
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Fig. 5. Change of filtration time by different HCl shaking
times,
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Fig. 6. Recovery of paraguat in soil A treated with H:0;
at different volume and shaking time.
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Fig. 7. Recovery of paraquat in soil B treated with H:0»
at different volume and shaking time.
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Fig. 8. Recovery of paraquat in soil by Kjeldahl digestion
method.

F&& AL, Fig. 19 4FHAAA Y FAHEA o5
AZEe] dde & =88 FA 2o, #FY HO,
A7t EFRAFE AL AL 2L 9ol W) o
Foll, H:0, 30ml&} H7le} 3028 EFRAFE] AA &3
olZti B HERUTt ob&#, Fig 59 A= 2w, 50g9)
E%4 Conc. HCI 70ml A7}3le, 608 Agstx, H,0, 30
mlE H7Het 308718 EFAFEY A Y goe 2
Wl flley, AfA7te @& e shesidch o)
2342 B9 HCl AXznezs 4§ Zuie) o7
ko) 25%% FE9 ol # dowzy A48

Kieldahl 238 2ol ojst F&

Fig. 5} Fig. 6, 79] 238 B0 2 3}, HCl X g
AXG F Fig 4] Wgat po] #8337} obd Kjeldahl
e AE o) &3k, 74zte] EdolA 9 paraquat HeF
=g d8sto H5E&S 249 23+ Fig 8% 2t} Fig
8ol Hiulsl o] Kjeldahl £3|FRoA 2] 348L
FrgAdol e, ol Kjeldah! flaskE 235 25l
gas®t 7 paraquate] FAHRAAY, EFFEFR) 9} 2o
XHFE A 719Ut ofd §AT T AFFHow 7}
2& 3te FA A paraquato] Ea =] 24 EHRNE Aol
F3H0

Loosely bound-paraquat?] &4

g Rl 23] &% 715 % loosely bound-paraquat 2} ¥4&
938, A Ade meb 50ge] Bk paraquat2 1
ppme] A A F, 001, 0.1, 1.0, 10.0M ammonium chlo-
ride®} calcium chlorideE ©1&3t 1.5, 3, 6, 12, 24A|7t2]
AEAIZHE g3ty 4% 43 A7 55, 299 9
= E78l1, 8 A2 TAM paraquate H3E§A 0



E%ZF Paraquat?] E#HQ F2uby

Aol AANE B 3lo, ESY paraquat®] EEHQ!
Wl Rt # A conc. HCIY H7t ¥ 609
& % AAAA HFEE FHE EIen, 59,
T AL ot AR/ATY dES BE FAES
£33 FFFE2ZHAUNE SAAA 1M d&H F
ANRTh ok HCle Hrb glo], Hadstrase] Hrid
SEE & IFEY FUE YR oW, gRATe] 2%
H
o

2

2 Hstx] B3Pl HCIA A2 & ditsleis HrME
et AAF A3}, A7) GFE Qe B '
8go Fule olE & vk webA, HC1I-A =] 2
2x 13 J4g9 T ABAzte gF0) Fheditn
B Ao Kjeldahl 283X 0] 48 23 & 35& ¢
Yehle 338 o, ghEgie] 413 A8 vehl o,
Go4dol dolxle AM|EA A¥dyeoz RAHITR
HoEld 2, loosely bound-paraquat®] F%-2 ammonium
chloride®} calcium chlorided] ¥% % A7+& €edtd
Zzzggsd s 43 ngez HEEH E HE) o
43 2o F3F 4¢SS & & QA ok, EFY
paraquat®} EAjo] lo}, s&S AEFE FFe], o
HAZEE {1 E FFo) AAV A= Aoz EHES 53
ol &+ USUTh

2 o

E%Z tightly bound paraquat®] EHAHQ FZF
2472 HCl @ H,0, #7F 2832, kjeldahl #3133
o]g8la Fyg P AYAZY GFE FABIY L, am-
monium chloride®} calcium chlorided] Fx 9 & A 7H&
a8l loosely bound paraquat®] FEAEE ZAME A
de g7 2o
1. ¢ 50g9] 70mle] conc. HCIE F718td A7HER
Feksta of7lo) A FArE 7Ete 1AES 8F
223 43, 6020 1P 71FEY F24Hd v
AEG L1158 =& 96.7%9 3¢&7 4648 @54
1489 o3} AzbE, BEYS 1099 £ 84.0%9]
e 4918 @38 1189 AFRAEES Ve T
o232, ol2g A= g Frie & 9}
7te)l @& pHERAAA A #Hobgt NaOHAMEG & &
Zgero] Z7p dbA, 285, AAHAHA AGATY @
%2 9% 4 AU

2. HCI9] @7t 9% 3933 flo] HO0,vE A7lehe
A%, H:0, 30mIFd 7 3ted 30839 8F AFEde
Aol AA FxoRed], H5&L FUdYet A7
A7k gEL A9l fiich whd, 50mlg] H.0, A7t
Bozw 4Ee Foe Aoy 4E9) AIEE
aEA ez et A9

3. Kjeldahl £3] g2 & o) &3 wie g 3582 o

i

10.

11.

12.

13.

243

YepE A% e wEzke & A8 e
HRernz F&ubgo g A§slx Eaictn Azdo

4. Loosely bound paraquat®] #&& €& 001, 0.1, 1,
10M ammonium chloride$} calcium chlorideE o] &
3o 15 3, 6, 12, 24Ntz AEA7HE delsto
A A, A7 TR, FEY9) Hilde BFEn
EE HelqtollA paraquate HEFHA pigte] FFo)
pel=g

gaEd

. P. Smith and D. Heath(1976). Crit. Rev. in Toxicology.
4(4) © 411~415.

- FFTAEY(1995). FokA R, 188~189, 518~519.

. Hassall, K.A.(1990). Quaternary ammonium compou-
nds In | The biochemistry and use of pesticides. 384~
389. Macmillan. London.

. Akhavein, A.A. and Linscott, D.L.(1966). The bipyridi-
lium herbicides, paraquat and diquat. Residue Rev.
23 97~ 145,

. Hance, R.J.(1988). Adsorption and bioavailability. In
. Environmental Chemistry of herbicides(R. Grover,
ed). Vol. L. 1~19, CRC Press, Inc. Boca Raton, Florida.

. Weber, J.B., Perry, P.W., Upchurch, R.P.(1965). The
influence of temperature and time on the adsorption
of paraquat, diquat, 2,4-D and promotion by clay, char-
coal, and an anion exchange resin. Soil Sci. Soc. Am.
Proc. 29, 678~688.

. Hance, R.J.(1967). Decomposition of herbicides in the
soil by nonbiological chemical processes. J. Sct. Food
Agric. 18, 544~547.

. Lee S.J. Katayama, A, and Kimura M.(1995). Microbial
degradation of paraquat sorbed to plant residues. ).
Agric. Food Chem 43, 1343~ 1347.

. Tucker, B.V. and Pack, D.E. and Ospenson, }J.M.(1967).

Adsorption of bipyridylium herbicides in soil. J. Agric.

Food Chem. 15, 1005~ 1008.

Hance, R.J., Byast, T.H. and Smith, P.D.(1980). Appa-

rent decomposition of paraquat in soil. Seil Biol. Bio-

chem.. 12, 447~448.

Kanazawa, J.(1990). Behavior of herbicides with long-

term application to soils. Shokucho, 24 ! 388(in Japa-

nease).

Imai, Y. and Kuwatsuka, S.(1989). Characteristics of

paraquat-degrading microbes. J. Pestic. Sci. 14, 475~

480.

Lott. P.F. and J.W. Lott(1978). The determination of

Paraquat. J. Chromatogr. sci. 16, 390~395.



244

14.

15.

16.

AL - AEN - 2

H. Anson Moye(1981). Analysis of pesticide Residues
(cited Needham, L., D. Paschal, Z.J. Rollen, J. Liddle,
and D. Bayse(1979) : J. Chromatogr. sci, 17, 87), John
Wiley & Sons Inc. New York.

Cai, J. and Z.E. Rassi(1992). Capillary zone electro-
phoresis of two cationic herbicide, Paraquat and Di-
quat J. Liguid chromatography, 15(6&7), 1193~ 1200.
Song, X. and W.L, Budde(1996). Capillary electropho-

17.

ol

resis-Electrospray Mass spectra of herbicides Paraquat
and Diquat. J] Am Soc Mass Spectrom, 7, 981~ 986.
N Coombe(1994). Validation of ZENECA Agrochemi-
cals SOP Residue Analytical Methods for the analysis
of Diquat and Paraquat Residues in crops, soil and
water containing both compounds. CEM Analytical Se-
rvices Limited Report CEMR-322.



