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Studies on Mobility of Famoxadone in Several Soils

YANG Ren-bin', LI Yan-wen?, GUO Zheng-yuan', ZHAO Wei—xing'

(1.Hunan Agro—Protection Institute of Hunan Agricultural University,Changsha 410128, China; 2.Environment Engineering
Departmaent of Jinan University, Guangzhou 510630, China)

Abstract: Laboratory studies using soil thin layer chromatography were conducted to determine mobility of famoxadone (3—
anilino—5-methyl-5-(4-phenoxyphenyl)-1,3-oxazolidine-2,4-dione) in selected soils. The observed Rf values— the mobility
parameter for famoxadone were from 0.089 (river tidal soil) to 0.141(brown sandy mud soil) in five representative soils of Hu—
nan Province including river tidal soil, red earth soil, purple mud soil, gray mud soil, brown sandy mud soil. Linear regression
analysis indicated that soil organic matter content and clay mineral content were the most important contributors to the mobil—-
ity of famoadone in soil. The effect of three different surfactants— sodium dodecylbenzene sulphonate (anionic, cetyltrimethyl
ammonium bromide (cationic)and Tween—80 (non—ionic) on the mobility of famoxadone were also studied by the technology
above. Surfactants can affect the movement of famoxadone in soil. The most important parameter of a surfactant to mobilize
famoxadone was the critical micelle concentration (CMC).Results indicated that the application of surfactants with a concen—
tration of 2CMC resulted in a significant promotion in mobility of famoxadone in red earth soil ,the Rf values were 0.379
(SDBS), 0.315(CTAB), 0.273 (T-80), respectively; while the surfactants concentration of 0.2CMC and 0.5CMC restrained
famoxadone to transfer, the Rf value decreased. The modifications on Rf values caused by three different surfactants were
similar. The changing mobility of famoxadone under surfactant solution was due to the results of interactions between famox—
adone molecule, adsorption site of soil surface, surfactant molecule and surfactant micelle.
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Table 1 Physical and chemical properties of the soil tested

-~ . HHUR FH 25 - A o i HUBA %/ %
g1 -5 Ak S REH 55, H
it i AR P /g * kg femol « kg kL hripa Rk
1 TN 1 R AR R S 4.62 36.8 114 213 25.8 452
2 LR USTRSIE 4.80 283 8.7 33.1 27.0 29.1
3 SR H LSUES vid 5.33 29.6 9.9 30.1 35.4 20.8
4 VRIS ABBHA 7.84 14.3 12.8 15.3 60.3 12.8
5 BRIV KB4 6.32 9.1 9.85 52.7 254 8.9
Fz 2 3 MERmEmERMEFIMER
Table 2 Chemical parameters of 3 surfactants used in the study
R 2y 1k Iy CMC/mg * L™
+ R HEIRTEIR S (SDBS) CisH20NaOsS 348.48 552
N = LRI e (CTAB) CisH4BIN 364.45 328
|I‘|fiﬂl:]l1 80 (Tween 80) C54H124025 1309.7 40
1.4 ik 1.4.3 BESL AL B S 43 H7
141 MR ) 1AL | 15 2 om Sk —BOIAT 43R, B R

HERFRIL 10 g £ &, In AZE IR /K R i e e
BIS)URAn TR L, IR TR, BRI
0.5~0.75 mm Z247 AR IR FCE KA, 77
1.4.2 S JRIT

HERIAZ L 300 g -mL™" Y MR B AR AL & 0.1 mL,
TERE GBS R o2k 2 em sSbE, FRIAFIE LI K oS
U RE AR R TG b, JRIFFRI 4B 288K
AN[EMESE ) SDBS .CTAB  Tween80 /K , 1545354
Rk 300, LB 1k o - 82 R OK G TS .
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Wik 5 mL-min™', B 50 mL-min™, 283 b 1:10, 350k
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Figure 1 Chromatograms of famoxadone
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Table 3 Mobility classification of the pesticides

25 RrfH Bak
1 0~0.09 1R 59
2 0.10~0.34 GE|
3 0.35~0.64 g
4 0.65~0.89 [

5 0.90~1.00 TR
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Table 4 Thin-layer chromatographic data of famoxadone in different soils(g)

T35 Bem [+ LI SV YR LRSI
0~2 25.81 23.39 25.28 23.45 21.17

2~4 0.93 1.68 228 2.14 234

4~6 0.05 0.45 0.37 0.47 1.58

6~8 ND 0.21 0.23 0.36 0.75

8~10 ND ND 0.11 0.08 0.33

10~12 ND ND ND ND ND

RrfH 0.089 0.104 0.11 0.115 0.141
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Table 5 Correlation of relative mobility coefficient Rf of Famoxadone and properties of the soils tested

A FAKTT HE(y=ax+b) MK FREG)
AHLTTE 8% y=-0.017 2x +0.158 0.893 2
pH y=0.008 1x +0.064 8 0.3217
FHES A5 /emol » kg™ y=-0.001 7x+0.129 5 0.0199
WHi/% y=0.001x+0.082 3 0.528 5
kil % y = -0.000 08x + 0.109 0.364 8
HKL % y=-0.001 2x +0.139 5 0.8154
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Table 6 Effects of different surfactants on mobility of famoxadone

(R; value)

FMHTEFZEA 02CMC 0.5 CMC 1 CMC 2 CMC
SDBS 0.086 0.087 0.126 0.379
CTAB 0.075 0.070 0.135 0.315

Tween 80 0.090 0.089 0.124 0.273
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