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Table 1 Physico-Chemical and Thermal-Analytical Parameters of Silicas

parameters a b c d
concentration of water glass/ wt% 17.8 20.8 23.9 26.7
oil absorption/(mL * g~') 2.13 2.30 1. 86 1. 54
specific surface area/ (m? * g~') 169 159 162 151
particle size/pum 22.69 29. 84 26.29 46.43
content of adsorbed water/ % 7.9 4.9 6.7 3.8
apparent activation energy /(kJ - mol™') 35.2 60. 6 52.3 71.6
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Fig.2 TG and DTA curves for silica prepared at different

concentrations
i.e.: (a)17.8%, (b)20.8%, (c)23.9% and
(d)26.7%
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Table 2 Ascription of near IR Peaks for Silica Surface

position/nm

ascription

peak profile

2205

1857 ~ 2307
1400

near 1220

O-H stretching prima multiple frequency
O-H in-plane tertiary multiple frequency (4v)
O-H stretching secondary multiple frequency

another combination frequency for water

median strong and broad
slightly weak and broad
slightly weak and broad
weak and broad

0.0000

-0.0008

wavelength / nm
e A5 (a)17. 8%, (b)20. 8%, (¢)23.9%,
(d) 26. 7% KJ SiO: 7E 1400nm X KL 41 50
SR

First derivative NIR spectra at 1400nm for silica

Fig. 5
prepared at different concentrations
i.e.: (a)17.8%, (b)20.8%, (c)23.9% and
(d)26. 7%
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Table 3 Structural Parameters for Samples with Different Water Glass Concentrations

structural parameters a b c d
mean number of coordination 2.26 1. 86 2.34 2.61
distance of nearest adjacent atoms /A 1.59 1.63 1.59 .58
ordering domain/A 8.54 8.52 8.58 8.53



http://www.cqvip.com

D000 http://iwww.cqvip.com|

5% 1048 FEAS X HEMBPSVEER - EAMESH R YRR © 995 -

L % SRR A
4 & #®

(1) KBEBEESHRER., RhEMRREZ
(B FF7EA MR ARG BB K DU R IR B SE n, R
HRER TS, FE5REERMRK KR Fm
HLF & R RS R ERE,

(2) B DTERTA _FIEREREERN
PEME LR MY L, RRKRERNE
S HRERMREZEREN MBS 3B L
B R AR S BB K B8 ©, FE SR RO BE B E 4L
FERIZRL SRR . HERTERA R B 5 /08T it

s

B) AN X HEMHBBETHAENIERENS
BAFBERTRALEBAEFHEEANES ~6 M
TEER. EEEKMBEME TR
: . : . ‘ FHEFRENAR. FRNSHEATEERNE

riA LEFSIMERENSGEEHN, SRMENZLERE
H—3

:

4500

3000

relative inntensity

1500

G()

e F X W

&)

[1] Pajonk G. M. Appl. Catal., 1991,72,217.

[2] Bittner E. W., Bockrath B. C., Solar J. M. J. Catal., 1994,
149, 206.

[3] Lu X. J. Non-Cryst. Solids, 1992, 145, 207.

[4] Kim K., Jang K. Y., Upadhye R. S. J. Am. Ceram. Soc.,
1991, 78, 1987.

[5] Ennas G. M., Medda P., Musinu A., Piccaluga G., Pinna G.
J. Non-Cryst. Solids, 1992, 150, 65.

[6] Wright A. C., Hulme R. A., Grimley D. I., Sinclair R. N.,
Martin A. W., Price D. L., Galeener F. L. J. Non-Cryst.
Solids, 1991, 129, 213.

[7] LE Cui-Di (<3 #), HUANG Lan-Fen(# 23}), QIAO
Wei-Jiang (FFHEHF) Huaxue Shijie ( Chinese Chem. World),
1991, 4, 149.

-L L L L . ~ [8] Evans R. C., Translated by HU Yu-Cai(# £7), DAI Huan

rlA (® %), XING Min{(# R) Iuroduction to Crystal

He (ABRSEH X HANNEE, (B) AkBmaTs Chemistry (% f5 4L % ¥1£), Beijing: People’s Educational
B G(nNS r, (ORI HEM g(n5 r, Publishing House, 1981, p231.

(D) RDF(r) -4mPpe 5 r L E [9] LI Shu-Tang (&R %) Experimental Technique of X-ray

Fig. 6 (A)X-ray diffraction patterns of precipitate silica, Diffraction(X #2474 55 % 7 7 ), Beijing: Metallurgical

(B)normalized radial distribution function G(r) vs r, Industry Press, 1993, p114.

(C)distribution function g(r) vs r, [10]ZHOU Zu-Kang(JEAJ#1 B) Foundation for Colloidal Chem-
(D)relation of RDF(r) -4wps vs r

RDF(r)- 4nrip,



http://www.cqvip.com

D000 http://iwww.cqvip.com|

+ 996 - X H b ¥ ¥ R %18 #
istry (B4R 4L F K #8), Beijing: Publishing House of Beijing [12]LU Wan-Zheng (i #i¥ ), YUAN Hong-Fu(F#t#), XU
University, 1987, p13. Guang-Tong (#%J 1) Modern NIR Spectrum Analysis Tech-
[11]YUE Lin-Hai (& #¥), SHUI Miao(7K #), XU Zhu-De nology (AL 41 9F % 5 3 K), Beijing: Publisher of
(#% 18) Gaodeng Xuexiao Huaxue Xuebao ( Chem. |J. Chinese Petroleum and Chemicals, 1995, pl4.

Chin. Universities), 2000, 21(10), 1555.

Structural Studies by X-ray Diffraction and Physico-Chemical
Properties of Non-crystalline Silica

WANG Guo-Guang SHUI Miao YUE Lin-Hai*
( Department of Chemistry, Zhejiang University, Hangzhou 310027)

The physico-chemical parameters, near infra-red and TG-DTA behavior of the non-crystalline silica prepared
by the varied initial water glass concentrations were systematically investigated. The structural parameters were
obtained by X-ray diffraction technique and the results showed that the short range order was within 5 ~ 6 atoms.
The variations of nearest coordination number and Si-O bond length, which in some degree reflected the structural

compactness, were in accordance with the oil index.

Keywords: silica structural parameters of non-crystalline material XRD TG-DTA near IR
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