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on the adsorp tion of abam ectin
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Abstract SO, nanoparticles w erem odified by silane couplng agent KH-570 and their effects on the

adsorpton capacity of abanectin were studied The structure and physicochen ical propertes of silane
m odified SO, w ere characterized by XRD, SIM and FTIR. Itw as shown hat SO, nanoparticlesw ere
m odified by KH-570 successfully and disperswity of the surface modified SO, nanoparticks w as

mproved As a resull SO, nanoparticles modified by KH-570 can be used as an ideal carrier for

biological pesticides

Key words SO, nanoparticles surfacem odification abamectin adsorption

( abam ectin)

, /

: 2009-08-08
(1983-),
(1963), , , .

1 2009-11-25

co responden ce):
E-mail hakncuf® cpe org cn
(863" )

(2006AA 10A203,

[

2007A A218089);

S0,

(A uthor for
: 010-82106013



102 Vol 12
e ( W aters )
S0, 12
: 121 4% SO, kEHK % 400 C
R 5h S0, 10g KH-5702ml, 3A
s : S0, 150 mL : 15 min
: s, SD, 24 h
'7], 13 000 r/m n R s
) , , SO,
, , 122 MHRESZ RN SO,
X 3
SO, ;
" S0, ; KBr :
[9] :
: 7 , : 245 nm (
SD, Lo PDA, W aters 996); W aters Symmetry Cg
S0, 250mm X4 6mm, 5 Hm; 1 mL/min
(SCA) - =881 ); 25°C
, , 123 HAH KT H %
SDZ [L 1L 15] , Y—( 502 s
) (KH-570) ) 10mg/mL
SO, , , S0, 2mg/mL
502 [ 16] 4 d7
SD, , 13 000 r/m in 15mn -80T ,
SD, [ 14 17]’ ’ , ( 1)
) KH-570, n="0"" o 100 (1)
( ) SO o
n—- smo——
) ’ o
1
2
11
(abamectin) , 9% , 21 SD;
: S0, Hn2 SO ( 1)
<50 mm), 1083 an” '
3 v—( ) , SO, Si—0— Si
( , KH-570), 98% , ; ,  KH-570
: SO, 1730 an” ' a
X' Pert RO MPD X ( B ,
PAN alytical ); N5 ( SO,
B eckm an Coulter ); S-570 :
( H itachi ); Nexus 670 S0, 71 55 mm
( N ico bt ) W aters, 2695 SO



Na 1l : S0,

103

[13]

% 5128 Transmittance/%

3500 3000 2500 2000 1500 1000
%L Wave number/cm! S0, ,
1 SD, ’
Fig 1 FI'R spectra of nonrmod ified and
modified SO, sanpks
(a) S04 (b) SO,
(‘@) norrmodified SO, ( b) modified SiO,.

S0,
22 S0,
S0,

2 SD, (SEM)
Fg 2 SEM photographs of non-mod ified and m odified S10, samp les
(a) SO 5 (b) SO,

(a) nomm odified S0 (b) modiied SO,.

1 SD,
Table1 Comparison of adsoiptbn betw een non-m odified and m odified SO, for abam ectin

SO,

Abam ectin encapsuhtion efficiency Yo

Solvents Si0, S0, hcreased rateo
N or-mod ified SO, M odfied SO,
23 1 333 44 2
M ethanol
21 8 381 74 8
E thano 1
19 9 3.8 74 9
Chbr fom
18 9 36. 4 92 6
To luene
5 < = < 5
SO, 4
SO, , S0,
S0, S0, 92 G,



104 Vol 12

[8] WEIQ i( ), ZHONG Zhenxing( ), NIE Zuo-ren
2
SO ( ), et al Highly ordered mesoporous silica SBA-15
2
’ functionalzed w ith high concentation of an no groups accessb le
’ ’ tometal ons[ J.Chin JInorg Chen ( ), 2008 1
’ (24): 130- 137.
3 [9] XU G uo-cai( ), ZHANG Ltde( ).  Nano-
com pos ites ( ) [M ]. Beijing( ):  Chen ical
SOZ Industry Press ( ), 2002 106- 107
2
. [10] CAIC J SHEN Z G, ZHENG Y H, etal A novel technobgy
KH-570 ° SDz for powder digpersion and surface m odification[ J]. J M aterials
> Science, 2007, 11(42): 3745- 3753
SO, [11] YANG Na( ), ZHU Shenm n( ), ZHANG D i(
, ). [J].
Chin J Inorg Chen , 2007, 9(23): 1627~
1630.
[12] LIZZ, XU SA, WEN L X, etal Contwolled rekase of
avemectin from powus hollow silica nanoparticks mflience of
[1] WANG Y urfang( ) GUO 7 eng—chan g( ) shell hickness on bading efficiency, UV-sdhielding property and
WANG Rum in( : ' ° ' rekase [ J]. J Contr Rekas, 2006 1- 2(111): 81 88
(1. Chenical R h and Application ( ) [13] LIZ Z, CHEN JE LU E et al Study of UV-shieding
. an ical Research and Application R
2007 4(19): 382- 85 propertes of novel porous holbw silica nanoparticle carmiers for
2] HAN’ Zh_mn'( ) 'DU ¥ ouchen 1 L1G ang( avemectin[ J]. PestM anag Sci 2007 3(63): 241- 246
| ' ' ] [14] XE X io-ling( ), GUO Rui jie( ), JA Husheng
Chin J Pestic Sci( ), 2007 9(4): 405- 41 ( ) etal 80, L] ) Taiyuan
Univ Tech ( ), 2008, 1(39):26- 28
[3] BARBE C, BARTLETT ] KNG L, etal Silica particks a
. . [ 15] HE Dong-m ing( ), ZHANG Chao-can ( ).
novel drug-de livery system [ J]. Advanced M aterials 2004 16 )
(21): 1959- 1966 SO, [J]. JWuhan Unw
’ Ted ( ), 2003 25(2): 7- 10
[4] YN Jingbo( ), CHEN Hong-dan( ), LUO Kun
( ). et al s [16] WU W ef ), CHEN Jian—feng( ), QU Y +xin(
[J]. Chen J Chinese Univ ( ), )-
2005 6 (26): 1174 1176 [ J]. J Chin Ceram Soc ( ), 2004 5
' 32): 570- 575
[ 5] LI1Zhuzhu( ), WEN L txbng( ), LU Fan( (32)
) 1 (] [17] PARVATHY R A, VENKATESWARA R A, PAJONK G M.
, et a .
Chin J Pestic Sci( ). 2005 7(3): 275- 281 Hydrophobic and phy sical properties of the an bient pressure dried
>stic s : -
[6] OIN X hojing ). LU X iao-heng( )L silica aerogelsw ih sodum silicate precursor using various surface
Bo-jing R iao-h eng R w
de ) 1 [l modificaton agents|[ J|. Appl Surfice Sci 2007, 253( 14):
e , eta .
6032 - 6040
Chin J Inorg Chen ( ), 2004 3(20): 335-
338
[7] SHEN X oy i( ), ZHATY uchun( ). (R 2RE)

[J]. JMolecukr Sci (
), 2008 24(1): 32- 36



