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The self assembled silver process and silver coating process after surface reforming for silica particle, were investigated
to coat the silver to colloidal silica. The effects of silver amounts and reductant amounts on silver coating efficiencies were
investigated. The silver coating process after surface reforming for silica particle using MPTS (3-Mercaptopropy! trimethox-
ysilane) and APTS (3-Aminopropy! trimethoxysilane), showed the higher coating efficiency and better antibacterial effect

than the self assembled silver process.

Keywords: colloidal silica, silver, surface reforming, antibacterial effect

1. M

rhu

e BE Aol 480l hsst AL 9
e Cik eloly B4l b 53 isles) e
a8 A AYE VR Fokeltk Wy HdkaE Ztar g

A MAANE TR SES 4714, 1014, S0
2 Qlgle] Zul, 4l4, CMP (Chemical Mechanical Polishing) 1w}
A, ARLE, 9, 5 clr Aol S8 Aek1]

A2 ARFE 9 ABARS P 2ol 3A% A42 olv)
= W] AHOR F7HT Yck wep oledd A 2T
Weko] Fit7liol Folal Aol Wol AT URoIE 27
3

f
o
T

%Jm

Ha 01

=~
AR F 75 AdEE she FaAe IdelMe Aol 27
A = %‘%013} %ZH 7V‘ EHEZ“J FAlz 2

A4 Slei. T L8 ALYE BAFE B PUT, A7)
0% AgE B ohlel AFeIE W 5 U F
2 geA g, Al QA Fasta A ®
A g 5 Aol Aol BNl S84 5

T WAIA A} (e-mail: joolee@daegu.ac.kr)

45

g P AR ARds L Sk 2y 2 vhesizke 7H

o

| gA 0z Fob 110 S8 AgTol Algka Pyl gl

= Z7o|= Ag]7HNano-Colloidal Silica)s= ¥ HFA, <Hy

o L O ox rlo off ox

, WA, ek S0 RS A Qo] A kA, 21,
% ol B45m ok Hebd] Riet Eeol= Aelslel
ato] AR AEEehd =& A U e ARl
W o7 P ZFolt Agyte] eEst HaxJow
of Thpat Holl Agol Fhsteletn AHETh EE 2o 1Y
FRo|= ek 7129 & thesiAburt s dze] sl
t AR Aol FFsateleta ek,
AT FARAG & heglE Frol= Ay
Thl &g FHI Fu2 Adaelusl v =2 A2, $HA, oA
4, Uekeg 59 S dehhs e 2zols Aol

o EHl] & theSlAE mPAPORA 5 & vhegAs) vt

=g

o FaYol i,

FAH R THAo] W2 FHAE JNdetaat @k

{
o

2. A =)

T AgNO;E AEate] ARE3Ila, AgNOsolA 3
AA7)7] TL A A 2= NaBH, S A&k



46 0]F3] -

AgNO3y NaBHy4

solution | solution

10min fihr
—_—
mixing stirring

synthesis

Colloidal
Silica

pH2 ~3

Figure 1. Self assembled silver process on nano-colloidal silica.
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Figure 2. Surface reforming process of nano-colloidal silica.
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Figure 3. Chemical structures of 3-mercaptopropyl trimethoxy silane
(MPTS) and 3-aminopropyl trimethoxy silane (APTS).
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Figure 4. TEM images of colloidal silica coated with silver by self assembled silver process. (a) 50 nm, Ag (0.25%), NaBH, (4 times), (b) 120

nm, Ag (0.25%), NaBH4 (4 times).
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Figure 5. EDAX result for 50 nm colloidal silica by self assembled
silver process (Ni peaks from Sample Grid).
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Figure 6. Silica particle by surface reforming.
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Figure 7. TEM images of colloidal silica coated with silver by surface
reforming process. (a) S0 nm, MPTS (0.01 mol), Ag (7.6%), NaBH,
(4 times), (b) 50 nm, APTS (0.01 mol), Ag (7.6%), NaBH, (4 times),
(¢) 80 nm, MPTS (0.01 mol), Ag (3.4%), NaBH4 (4 times), (d) 80
nm, APTS (0.01 mol), Ag (3.4%), NaBH, (4 times).
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Figure 8. EDAX result for 50 nm colloidal silica by surface reforming
process (MPTS, Ag: 5.0%, NaBH,: 5 times, Ni peaks from Sample

Grid).
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Table 1. Antibacterial Test Results Unit: CFU (Colony Foming Unit)
S ) E. coil S. aureus
ample
P 0 h 24 h 0h 24 h
*S-A-P 3.8 x 10 72 x 10
**S.R-P (MPTS, Ag: 7.6%) 0 0
**S-R-P (APTS, Ag: 7.6% 0 0
( g 70%) 13 % 10° 26 % 10°
**S-R-P (MPTS, Ag: 3.4%) 0 0
**S-R-P (APTS, Ag: 3.4%) 0 0
**S-R-P (MPTS, Ag: 5.0%) 0 0

* S-A-P: Self assembled process
** S-R-P: Surface reforming process

(c) (d)

Figure 9. Antibacterial test for colloidal silica coated with silver by surface reforming process. (a) Control (24 hr, E. coli), (b) Sample (24 hr,
E. coli), (c) Control (24 hr, S. aureus), (d) Sample (24 hr, S. auwreus).
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