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Degradation and Adsorption Behavior of Napropamide in Soils

GUO Hua, ZHU Hong-mei> YANG Hong
(College of Sciences Nanjing Agricultural University, Nanjing 210095, China)
Abstract: Chromatography (HPLC and GC-MS) and spectroscopy (UV and FT-IR) methods were conducted to study the degradation and

adsorption behavior of napropamide in soils. Influence factors of degradation, degradation products and adsorption mechanism were analyzed.
The results showed that degradation rate of napropamide increased with enhancing temperature( 15-35°C Dand organic matter content in soil was
the most important factor which influenced the degradation half-life of napropamide in soil, and their relative coefficient (r) reached 0.979 4.
The degradation half-life of napropamide in sterilized soil was almost 3-fold of that in non-sterilized soil, and soil microorganisms were
contributed to the degradation of napropamide. The probable degradation products were N-methyl-2-(1-naphthoxy)-propionamide and N-ethyl-
2-(1-naphthoxy)-propionamide . The possible degradation pathways were dealkylation. Adsorption isoterms of napropamide on three soils such
as Yellow-brown soil, Latersol and Black Soil could be described by Freundlich equation with the corresponding adsorption coefficient ( K;) of
1.29, 3.43 and 13.36, and the adsorption free energy (AG) of napropamide on the three soils was less than 40 kJ*mol™' which largely
resulted from the physical adsorption involving in hydrogen-bonding; hydrophobic bonding; coordination and van der waal force. Comparison to
the FT-IR spectra of the three soils; the results certificated that the sorption capacity of three soils was Black Soil > Latersol > Yellow-brown
Soil .
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Table 1 ~ General physicochemical properties of the tested soil
T 2 Sk 23 TS S Ao b gy X AN W
e HHLR lﬁfwﬁl’%ﬁl Jﬁixﬁlﬁ%’il iz biig A biiz BH %?x%ﬁi -
/% /mg*L /mg*L 1% /% /% /emol *kg
B 18.73 215.8 37.07 33.8 39.6 26.6 20.45 6.58
SRR 1.40 91.5 34.3 5.64 64.84 29.52 17.10 7.65
Tk 41 8 5.13 249.1 14.8 16.8 27.2 56.0 6.62 5.28
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Table 2 Properties of dissolved organic matter from soils
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Fig.1 Degradation of napropamide in different kinds of soils
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Table 3 Degradation kinetic parameters of napropamide in different kinds of soils
W fidt 2 0 2 T e Bie frf I 3 I 2
ek e AR RECH . FAE .
AR e=cpe (5@ RREG /d f RIF-Cp)
R ¢ =10.346 9¢ 0005 0.008 7 0.936 3 79.1 42.66 6.20x107*
R ¢ =10.005 1e~ 00125 0.0125 0.986 0 55.3 209.25 1.00x10°°
Tt L4 ¢ =10.3862¢ 00100 0.0100 0.9547 69.6 61.73 2.20x10°*
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Table 4 Degradation kinetic parameters of napropamide at different temperature in soil

. Refi zh 7 % 07 12 P ¥ Bﬁﬁﬁa’ﬁi F R figt P BE AP
c=coe M r HHECED /d (60 /% (p)
15°C ¢ =10.390 6~ 0- %72 0.9278 0.0072 96.9 28.92 37.10 8.90x 1074
25°C ¢ =10.445 9¢~0- 087t 0.9363 0.008 7 79.1 38.14 42.66 6.20x107*
35°C ¢ =10.510 8¢~ 006! 0.9407 0.009 6 72.2 43.54 46.12 5.0x107%
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Table 5 Degradation kinetic parameters of napropamide in sterilized and unsterilized soils

Ve fipe sl 3 25 7 2 W it 33 %

IR R

e ] BFENEAKF

3 e [
HERE c=coe M HECE (r /d FH (p)
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KK ¢ =10.445 9¢ 0087t 0.008 7 0.936 3 79.1 42.66 6.20x 107*
Tl A Wy ¢ =10.137 6e 0051t 0.005 1 0.965 4 135.1 82.15 1.0x107*
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Fig.2 Degradation dynamics of napropamide in sterilized and 2.5 E%Hﬁiﬁ% EF' IS%@EF #% D‘JﬁJ\ *ﬁ

unsterilized soils
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Fig.3 Total ion chromatogram of GC-MS of standard napropamide
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Fig.4 MS spectrum of standard napropamide
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Fig.5 Total ion chromatogram of GC-MS of napropamide degradation

products in Yellow-brown soil
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Fig.6 Mass chromatogram of degradation product A and B in Yellow-brown soil
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Fig.7 Possible pathways of napropamide degradation in Yellow-brown soil
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Fig.8  Adsorption isotherms of napropamide on three soils
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Table 7 Sorption parameters for napropamide on three soils

g K¢ 1/n — F/J*mol ™! Kom AG/kJ*mol ™!
HOAR 1.29 2.012 0.9817 1328.7 9214.28 11.21
fit 1 18 3.43 1.816 0.983 4 1964.5 6686.15 10.43
Bt 13.36 1.431 0.9913 3296.0 7133.23 10.58
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Table 8 Correlation between adsorption coefficient K; and properties of soils

g 5 EEpiyE LIPS (@D
HHLFECOM K;=0.70550M + 0.086 1 0.9992
R Clay) K;=0.1719Clay + 12.45 0.4322
BH B FASH B (CEC)  K;=0.497 9CEC - 1.3057 0.5573
pH K;= —0.600 8pH +9.933 8 0.1109
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Fig.9 UV spectra of DOM from three soils
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