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Study on the controlled release of herbicide
2.,4-D with complexly modified clay

LU Jin-hong, LI Jian-fa®, WANG Jie, XUE Qin, WU Li-qin
( Department of Chemistry, Shaoxing College of Arts and Science, Shaoxing 312000, Zhejiang Province, China)

Abstract; Clay complexly modified with inorganic and organic cations was used as the carrier of
anionic herbicide 2,4-D, and its performance on controlling the herbicide’s release was investigated.
The aim of this research was to prolong the activity of 2,4-D, and reduce its pollution. The modified
clay had much higher adsorbability, and could obviously slow the release of 2,4-D in both water and
soil. The results of release kinetics in water indicated the time taken for 50% 2 ,4-D to be released was
as long as 73. 8 h, and much longer than that of organically modified clay (1 h) being used as the
carrier. According to the release experiments in soil layer, the complexly modified clay has very good
performance on controlling 2 ,4-D release when the loading amount ranged between 20 ~ 80 mg/g.
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Table 1  Structural parameters and carbon contents of various clays
i Fh R A J2 [E] B PSR ITiN e
Clay type Specific surface area/(m?/g) Basal spacing/nm Carbon contents * /%
Na-Clay 15.2 1.27 0
Fe-Clay 57.0 1.63 0
CTMA, -Clay 13.6 1.67 6.52 £0.18
CTMA |, -Clay 11.6 2.02 10.8 £0.32
Fe/CTMA,-Clay 27.0 1.78 5.31+0.20
Fe/CTMA o, -Clay 12.5 1.87 9.67 0.15

=3 YIS 4 SR - Y {H £ SD, * Average results of triplicates + standard deviations.

2.2 BUiEREExS2,4-D BRI RE

B L R4 Riokt % 2,4-D BOSETRIZFHIZR . 7EA
[P WL p, T, AR £ (Fe/ CTMA, -
Clay .,Fe/CTMA,-Clay ) %} 2,4-D [y [t i Q, Bl .
A HLECHE R + (CTMA,-Clay , CTMA,-Clay )
FTCHLECERS + (Fe-Clay ) o & & e VERE /9 55 i
MR A iR 5 L7 Y S5 LG AR L, BB AT
552,4-D Z R BAF IR R . ORI AL
PRI ) CTMA (KGR bS48 5 1 KG 2 11 1t K
P, UGG 7RG XA HL R SRR, AT 1) T X R
BB o XS 2,4-D i, X AR AR RS
FLA A B PRI 5

H T SRR £ (Na-Clay ) 92 11 #t 511 , XF B
B 2, 4-D A7 A —5E W HEFR 1E AT, BRI T
2,4-D [ o 22 R R LR IH B T B IS R R
T P, B T A, LR ) R G 3 T AR AR
(£ 1), AHTX2,4-D BJRHE. BE5h,2,4-D &+
2R PR IRAR (—COO ™) ] 554 AR 4 J2 18] 19 Bk
PHES T A RS & o Rl 490 2,4-D 1
JR e L4 i (> 60 mg/L) Bif, BEWRFAFAY 2,4-D fg

354 .
. 301 -
en
o 254 / ——
g e
é} 204 T
P I
1 15 // i .*/
Z 107 =
0 {:j—iﬁ;:’;i;f e =
20 40 60 80 100
PR B p, /(mg/L)
= Fe/CTMA  -Clay —~ Fe/CTMA,-Clay
+ CTMA, -Clay «—CTMA -Clay
—— Fe-Clay ——Na-Clay

1 ZFpdEExF2,4-D BSER IR T i 2k
Fig.1 Adsorption isotherms of 2 ,4-D

on various clays
T REBLITR 3 YCHITREA AR 22 SD.

Note: Error bars represent the standard deviation of triplicates.
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Fig. 2 Release kinetics of 2,4-D from various clays
T RZELIIR 3 YCHTREAS AR HER 22 SD.

Note: Error bars represent the standard deviation of triplicates.
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0. 101 Z#r s 32 & UMkl £ (Fe/ CTMA, , -Clay )
f90. 369, #a i T Fickian ¥ BRI % n =0.43"" )
PEAER SR K AN n B AT DAAESE BRI 50% 15 14 B
Sy P B 1, (522) , T 31 0 42 il 8 ik &%
ST RTRUE SR A A S R AR AR
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Table 2  Fitting results for release of 2,4-D

from various clays

A b EAEVIEPS

K n I50
Clay type ZER
Na-Clay 0.841 0.061 0.950 —
CTMA, -Clay 0.676  0.101 0.982  3.03 min
CTMA g -Clay 0.502 0.129 0.988 58.1 min
Fe-Clay 0.373  0.181 0.990 5.05h
Fe/CTMA, -Clay 0.214 0.259 0.988 26.6h
Fe/CTMA ,-Clay 0.102 0.369 0.997 73.8h
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Note: Error bars represent the standard deviation of triplicates.
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Fig. 5 Influence of loading amount on 2,4-D
release in soil layer
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Note: Error bars represent the standard deviation of triplicates.
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