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Figure 2. Structure of porous silica
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o 1 L8 =
Name Struture Formula Activity
) ) Nitroguanidine
Imidacloprid C9H10CIN5O2 ..
Insecticides
Pyroquilon - C11H11NO Fungicides
Thiamethoxam ..
S Insecticides
Aryloxy—
Cyhalofop- yioxy
CooH20FNO4  |[Phenoxy-
butyl ..
Propionic—
Herbicides
C16H18CINOg|Chloroacetanili
Thenylchlor ..
S —de Herbicides

Table 1. Structure of pesticides
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Urethane reaction for; 2 hrs at 55 - 60C
Urethane reaction for 3 hrs at 65T
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Urethane reaction for 2 hrs at 65C
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Cooling to room Hemp.

v

Oligomer

Scheme 1. Synthesis of amphiphilic oligomer
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W 254 nmE LA AT, EA 0 @3 =33 Table 301 A2 sttt

* Coulmn : LUNA C18 250 x 4.60 mm

% Solvent : Methanol : Water (7:3)

* Injection volume @ 10 uf

* Run time : 15 min

* Flow rate : 1.0 ml/min

* Coulmn temperature: room temp.

# Detector : UV-detector (254nm)

Table 3. The analysis condition of HPLC
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Figure 11. XRD spectrum of mesoporous silica synthesized with non-ionic
surfactant, p—64 and oligomer 0.5g.

WELEhy

Figure 12. XRD spectrum of mesoporous silica synthesized with non-ionic
surfactant, p—64 and oligomer lg.

2 AT e WA v o mE vx oy Aty Wz 53
548 vustax &gaw Y H7EFE WA 7IHA Wz g3 Ae7tE

dAdst o] AlEE XRDE FA3I o, o] FA4A%E 19 113 124 4

_81_



N
N
)
¥
X
iV
L)
R
R
[vied
'
o
!
il
i)
N
)
o
filo
o
o
QR
(o
il
=
ol
ol
ol
£
it
e
ol
ol
2
i

Surface Areat 453m'/gol™ X WA o] & Ao R Hol g3 AHdS &

U A3l Average Pore diameter= 23A o= o] T3 =77} #HZE ¢}

_82_



2. HPLCS o] £3 F¢oF

sl
N

golo) AFn
A 7l E#24 S Hole 57FA ¥ 2F(Imidacloprid, Pyroquilon, Thenylchlor
Thiamethoxam, Cyhalofop-butyl, )ol tigt TFFE FEHZE A x5to] 4]
125 o ¥

T 0.990]4 o=

shu, AFHAE AYSFAG. o AFTUL

b1

oz FAHE ¥

12

et
o
ol
=
R
i
=5
M
ofo
12
lo,
oL
Ho
rlr
—
T
—
o
S
3

(o]

8

-
i)
o
r
)

imidacloprid y =69.917x — 122.83

R? = 0.9909
12000

10000 /‘v
8000
6000 / * e
* / M of
4000 / My (Ad)
2000

area

-2000 © 50 +00 1650 200

Figure 13. Calibration curve of Imidacloprid

_88_



thiamethoxam

12000
10000
8000
6000
4000
2000

area

200

y = 67364x + 76007
R? = 09984
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Figure 18. Rate of adsorption(%) by imidacloprid(ppm)
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Figure 20. Rate of adsorption(%) by Pyroquilon(ppm)
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Figure 21. Rate of adsorption(%) by Cyhalofop-butyl(ppm)
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Figure 31. Rate of desorption by time(thiamethoxam)
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ABSTRACT

Study on Absorption by Mesoporous Silica

(Pesticides)

Sun-ja Oh
Department of Chemistry
Graduated School of

Sungshin Women'’s University

In this study, mesoporous silica materials were synthesized by a sol-gel
process using a p-64(non-ionic surfactant) and triblockcopolymer under an
acidic condition. Then, I performed two types of methods to trapp pesticides
in the synthesized mesoporous silicas. One is mixing and shaking the
synthesized silica gel and methanol-water solution of the pesticides. The
amount was analysed wusing HPLC(DAD) at 254nm wavelength area.
Imidacloprid, Thiamethoxam, Cyhalofop—butyl, Pyroquilon, Theylchlor were the
materials easily trapped. Based on this, Theychlor showed 50% of sorption
rate which was the best result. Additionally, I have received maximum value
in HPLC data when the mixture of silica and solution of pesticide was shaken
for 3 hours rather than 1 hour or 6 hours. The other method was trapping
chemicals using SNEDDS(Self Nano-Emulsioned Drug Delivery System; the
pesticides were adsorbed into mesoporous silica changed from the nano

emulsification). The SNEDDS technique showed the best result which was 87%



in the case of Imidacloprid.
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