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Study on Synthesis of Honeycomb-patterned Resin
Dispersed Silver Nanoparticles

Dong Chang Lee, Jong Jib Lee’
Division of Chemical Engneering, Kongju National University

Q 2 Poly(N-vinylcarbazole) (PVK)-cellulose triacetate (CTA) E3H41E 3 é‘é‘}_T’_, L5 7138 F4A2 H, sk 3
U 53 & YePdA s FAsE AS A9tk PVK-CTA 584& CTA-chloroform &40l 4] iron(Ill) chlorideE 4}3}
A2 A8-8}o] N-vinylcarbazole S F8AA HEAE g8, o4l %% Ag 3 A Fdemz N 557
& 445} macropore”} 7 3HAl P E 2] Honeycomb-patterns A TE o] % SUAA|Z Tetrathiafulvalene (TTF)
o} EAHAIZ polyvinylpyrrolidone (PVP)E AF&-3lo] 818H4 SHHS o]-8-3) 2 L}=3A-E Honeycomb-pattern©] FAH &
A FHo F-FAIZ T FT-IRZ UV-Vis spectrometers ©]-8-38F0] &34 9] o5& 8213819131, N-vinylcarbazole?] ¥
o gste] T3 7 B3 d B =E =435}tk Scanning electron microscope (SEM)S &3l B3] o] A
H 7)Ee] #dEe FAE & YreAse] S BAsaeH, A, A, A &40 FRE dElete] &
Ui gzte] 43S g1ttt

Abstract Silver nanoparticles were attached by chemical reduction after synthesizing a porous PVK-CTA complex.
The PVK-CTA complex was synthesized by polymerizing N-vinylcarbazole in a CTA-chloroform solution using
iron(IlT) chloride as an oxidizing agent and a honeycomb-pattern with uniformly formed macropores was formed by
applying steam to the complex surface soaked with a volatile solvent under humid conditions. Using TTF as a
reducing agent and PVP as a dispersant, silver nanoparticles were attached on the Honeycomb-pattern complex surface
through chemical reduction. The formation of the complex was confirmed by FT-IR and UV-Vis spectrometry, and
the degree of thermal decomposition of the complexes was analyzed after N-vinylcarbazole was polymerized by
varying its concentration. The uniformity of the pores on the composite surface and the dispersibility of the attached
silver nanoparticles were investigated by SEM. The dispersibility of the silver nanoparticles was also analyzed by
varying the concentrations of reducing agent and dispersant and precursor.

Keywords : Ag composite resin, Ag nanoparticle, Chemical reduction, Honeycomb-patterned resin, PVK-CTA complex
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Fig. 1. Schematic pore formation by steam application[5].
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Table 1. The important FT-IR peaks of PVK-CTA

complex.

Assignments Peaks (cm‘l)

PVK-CTA
Ring deformation of substituted aromatic stucture 703
Out-of-plane deformation of vinylidene group 1216
>CH2 deformation of vinylidene group 1368
Ring vibration of N-vinylcarbazone moiety 1434
Aromatic C-H stretching vibration 2950
Stretching vibration of C=0 1769
Stretching vibration of C-H 2 8-8 9
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Fig. 6. Thermogravimetric analysis of CTA and PVK-CTA
complexes (PC-10, PC-30, PC-50, PC-80).
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Table 2. Thermogravimetric analysis of CTA and
PVK-CTA complexes (PC-10, PC-30, PC-50,

PC-80).
Remaining weight at different temperatures (%)
Sample
200°C 300°C 400°C 500C

CTA 97 93 16 12
PC-10 (CTA 90 wt%) 98 97 17 12
PC-30 (CTA 70 wt%) 97 94 17 14
PC-50 (CTA 50 wt%) 97 94 30 13
PC-80 (CTA 20 wt%) 98 96 59 7
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Fig. 8. Typical SEM images of the PC-50 according to
AgNO; concentration after chemical reduction
(a) 0.7 mM, (b) 1.05 mM, (c) 1.4 mM.
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Fig. 9. Typical SEM images of the PC-50 according to
AgNO; : TTF concentration ratio after chemical
reduction (a) 1, (b) 1.5, (c) 2.
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