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Preparation and Characterization of Mono-Dispersed Silica Spheres
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Abstract Mono-Dispersed silica spheres are prepared by using a Sol-gel technique with TEOS as the stuff and

ammonia as the catalyst. The result shows that the silica spheres with the size of about 70 ~1 000 nm can be tailored
by controlling the concentrations of the stuff and the catalyst used. IR, solid state NMR, XRD, SEM and TEM are

used to characterize the structure and morphology of the spheres, which shows that the solid, amorphous and inorganic

Si0, spheres are achieved. In addition, the prepared silica spheres exhibit good thermal stability.
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Fig.1 Dependence of reagents concentration on SiO, sphere size
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Fig.4 TEM images of SiO, nanospheres with different diameters

3.3 SiO, BB/ REIMERE

5 BRAFRIAR Si0, BERL/NER#AL BEAT /G A9 4L
ShIeiPE ., B3 200 ~3 500 cm ™' b K R O LA
B 1650 em ™' /MR Wi U B TR/ NIRRT AG Si —
OH R W ff i) C BEE K #9— OH {48 ¥z 3h; Si0, HI%5
HIBRE TR K SRA R AR, 1 094 cm ™' 4EAYR:
Wk )R T Si— O BRI Si — Si Bl i R BRI 48
RSNFHEFRFET RS 801 em ™' 4L AR il
BRBTARRP=ZCHFHNUTHFSi—0—Si iy
FRARz" ™, i 470 cm ' #1570 cm ™' 4k B WO
HETF Si— 0 WEMRs, —OH BMFEFER
BT Si0, BER/DERFRE A Si — OH RIRFH T Kt
BROZEEN. HEHEEWE, BB/RERE— OH
WX TRIEMEN BAEEARE W, HHUR TR
B, MRALERME. TR REEBEIAY
b, WASMER(ES5) AR, 213 550C #
R¥JG , )38 F— OH {B45 3R 3hA9 3 200 ~3 500 cm ™'
AR HR he A K 1 650 om ™' &b/ B R Wi ZREA B
FefiK, T Si0, BB /PHRUEREHBAR AR RL
BEMAKRSEE, WAMERE T TR E R
¥ o

$i #2850 nm, S50°C R4 S

[ £275400 nm.550°CHAL 5

L Rii£250 nm.ssomw V

100
80T %4270 am.550°C #4 4k 51
60
m

i R 270 om \ / ‘/
20 F

0 L L
4000 3000 2000
M em

140
120

ELE

1000 500

5 ANERAS SO, BER /BRI BTG ML st
Fig.5 IR spectrum of Si0, nanospheres with different diameters

6 J& 70 nm Si0, FERE/NEREE 550°C 40 B A

GRS BRIt IREE , EPAT - 105 f1-95
BT 84 % Wi e 43 51 VR )R F Si(0Si ), OH H1 Si( 0Si),
(OH),%#yth Si o3t B! , #ukb BT /5 TR Al
W07 I B A SO, IR L F S s E ¥, XRD
Bk (B 7),20 F0LF 10° ~ 25° 4L ) TR e i B
Si0, R/ REEURTHEHFEET !, 550C
PLHESHENESHBEERKEER, i —L RN
Si0, BEM/MERIARREVERESTF

-40  -60  -80 -100 -120 -140 -160 -180 -200
AL

B 6 70 nm SiO, ¥ER /MR AATIE K9

PSi [ o R St fre i P
Fig.6 ™Si MAS NMR spectrums of achieved

70 nm SiO, nanospheres
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