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Abstract— Monodispersed silica cap-ZnO powders were prepared by Sol-Gel processing and their surface electrical and
UV absorbance properties were investigated. Pseudomorph ZnO fine powders were microcapsuled by SiO, sol fabricated
using TEOS|[tetraethyl orthosilicate, purity 98 %] and ethanol as a solvent with NH, catalyst. The effect of experimental
parameters such as molar ratio of starting materials, concentration and reaction temperature on the final particle size and
shape of silica cap-ZnO powder was discussed. As a result, we could controlled the size of monodispersed silica cap-ZnO
spherical powders without agglomeration. It was also shown good dispersibility in aqueous solution. The obtained powders
were observed to have the mean particle size of 0.26-0.78 um and standard deviation of 0.020-0.063 tm.
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Fig. 1. Experimental apparatus for preparation of silica cap-ZnO
powder.
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Fig. 2. Schematic diagram of experimental procedure.
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Table 1. Molar ratio of reactants

Sample no. EtOH/TEOS NH,TEOS H,O/TEOS ZnO/TEOS
MC1 85 34 63.3 0.01
MC2 115
MC3 146
MC4 205
MC5 146 1.5 63.3 0.01
MC6 24
MC3 34
MC7 43
MC8 146 34 333
MC3 63.3 0.01
MC9 933
MC10 1233
MCl11 146 34 63.3 0.1
MC12 0.025
MC13 0.014
MC3 0.01
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Fig. 3. SEM photographs of silica cap-ZnO powder in different molar ratio of EtOH/TEOS.

(2) 85, (b) 115, (c) 146, (d) 205
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Fig. 4. SEM photographs of silica powder in different molar ratio of EtOH/TEOS.

(a) 85, (b) 115, (c) 146, (d) 205

A1A A Z3F A2]7} cap-ZnO 23 #=}e] FAbe AN A3} &
A chi 2raEE A e, $3lo] AH e dEAk
T vRAE 2717F 1 H

Al2]7} cap-ZnO E3w3R}e] A2 HAA o2 sdslr] 3
o} ¥R E 40 °C2 TEOS:NH;: HZO——] Eu)E 1:34:6332 1L
Asle] ¢)e) Ay zAF T 2ANA seedd] ZnOF H7151A]
oko. Alef 2 TEOS 1moledl| o3k EtOHS] 1] E 85, 115, 146, 205
2 WA 7 Az A7) v1gizke] SEM AbAlE Fig. 4ol 1t
ehligich z8lellA] B npe} o] EtOHO] ofo] Z7184E T3
Alg)y} 1Ak =7 Wbyl Ae] §l=v) vl Fig. 39] ZnOE seed
2 A3 ¢ =4 EtOH/TEOS B8] 274 AAE ixte] =

717} St olu)2}, BtOH wis] Ao o2 TEOS?| <feo] gold
TE °J7<M i7]7P AR = A& seedel ZnOol| Azj7prt ZH =
F= 7ol

3.2, z‘suH oto| g:&
TEOS«] 7l el 9)g Al2)7) cap-ZnO §ix} AlxA] Fvfal
Fojole] o&ta) 1 oko] widlel| W& FFUAle =7 mA=
o La #2335}l 72} Table 10} 2] AgF ule} 7te] TEOS: EtOH HO:
Zn02] Zu]E 1:146:63.3:0.01L% A3}, 40 °CY] HF-L% o)A
NH,/TEOS2] Zu]Z 1.5, 24, 3.4 2 43°2 W3}A]7)9 *J_f;ﬂ.% 3]
sledrtl. oA Az=¥ Ae2]7} cap-ZnO 3]z SEM AR#l-& Fig.5
o vlet gt} Fig. 5o B 4= 9lRe] skRvo}le] of& #HEkAy)
o 24 tlekgt Z7)9 JIAE A& 4 ol Bk ojet 7 siAb
7} AZzFE &+ slvh o] o)v] Swber[2]9] AFHolA FEUo}

=at53 M36H Moz 1998 123

7} morphological catalystZA]9] 2H-§-41-S Wb v} glow, &
TFoAAE #AH Zn0F AEAR 3t A7} cap-ZnO %ﬁ& Dl
AAE Azshedl oo Sz A" kuopr} dEA Y ¥
o] TAAIGe] FE4Ate] S T3 22 7=+ morphological ca-
talyst24] 2H83817 3182 & & vk =3, B AHE A =
Yole] oko] Z/14E HEQIRIY] A7) AXlE AL & 5 3
th. 2 Euje] ofo] AL A$ dRMEe| SAEHE AL AT
= glen, 2xlo] gl wE-4ke] Ael7} cap-Zn0O T UALE Alz3

7] 918t Zuj 9] ok& TEOS 1moleo]] T3] 3.4 mole o]Ato] Hojo}
< & & gk ol Stober[2]9] AF o) wp2m ghu]ole] FEE W
FAZ] 0 24 0.05-1pmel| 0|2 ekt =719 Ayt TS
As & olE wh B Qe izl 27171 02pm A xe
ZnO §JAHS HEAZ o] &3le] A7t vlo| A2 AEIAIA P&
A2]7} cap-ZnO T3 YAFe] 7% 0.25 um o] A}o] FHejop & 7o g
wergie}. whebA Fig.5(a), (b)ollA] Bz whe} 2o 2Egixte] =27
7} 0.25um o3}l QJAFE-L ZnO Sl o A7yt AEskE g}
7] Btk TEOS71E] SiO, & A3l iAlEe] A2 53 &4
A7F At Ao ApEH)

3-3. 8 2o AEt

Fig. 6& TEOS :EtOH :NH, : Zn02] E8])E 1:146:3.4:0.012 1
Aslar, 2% 40 °CollA 7hEaA17]7] $13F H,09| k& &=
Ate] =2l TEOS®] 1moleel] Tk H,09] EH]E- 333, 63.3, 93.3, 1233
o2 WA 7|HA A %3 A2l cap-ZnO v ALe] SEM AbAle]
c}. Fig. 6(b), ()4 H= w}e} 7o) H,O/TEQS2] -E8]7} 63.33} 93.3



ERR

18kY 1 e

¢

F A2z} cap-ZnO w[Eale] A= 867

c—
1um  xiS. 060

@
Fig. 5. SEM photographs of silica cap-ZnO powder in different molar ratio of NH,/TEOS.
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Fig. 6. SEM photographs of silica cap-ZnO powder in different molar ratio of H,O/TEOS.
(a) 33.3, (b) 63.3, (c) 93.3, (d) 1233
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Fig. 7. SEM photographs of silica cap-ZnO powder in different molar ratio of TEOS/ZnO.

(a) 10, (b) 40, (c) 70, (d) 100
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Fig. 8. SEM photographs of silica cap-ZnO powder in different reac-
tion temperature.
(@) 25°C, (b) 40°C, (c) 55°C
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Table 2. Zeta potential vs pH of silica cap-ZnO powder in 0.01N-KCI aqueous solution

Sample PH 5101 3401 4401 5+01 6+01 7+01 8+0.1 9+01 10401 11401 1201
no. Average diameter(lm)
MC6 0.26 4.8 3.5 -12 -25 -75 -85 -15.1 -21.1 -33.2 -339 -370
MC3 0.41 -0.1 -03 -3.0 -45 -6.5 -13.0 -16.4 -249 -258 —432 —-527
MC2 0.58 4.5 —-4.2 -9.2 —-26.9 -30.3 -337 -40.2 —46.7 —-36.4 -36.0 —49.6
MC1 0.78 2.4 -17.0 -19.6 -29.5 -319 -39.6 -46.3 -50.1 -55.0 -46.5 —-45.7
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Fig. 11. UV absorbance according to average particle size of silica cap
-ZnO powder.
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Table 3. Average diameter, standard deviation and element composi-

tion
Sample AveTa.ge diameter Staf"d‘_ﬂ'd Element composition(%)
o of silica cap-ZnO deviation X
’ powder(lm) (um) Si Zn
MCé6 0.26 0.063 94.542 5.459
MC8 0.39 0.021 96.015 3.985
MC3 0.41 0.020 96.912 3.089
MC2 0.58 0.032 97.755 2.245
MC1 0.78 0.037 98.136 1.864
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