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s should be established among microscopic structure, performance analysis
o , s and practical performance.
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Abstract: The performance analysis system of silica was studied from the bOP ( ) o
microscopic morphology point of view, and the microscopic theoretical (ZEOSIL 175 GR)
foundation of silica probe was analyzed. The research shows that, because

of the special microstructure, the properties analysis is one of the key
restricting factors to determine the specific use of silica. The properties

analysis should be based on full probes of the microscopic structure. The 1.2
special performances and specific purposes of silica depend on the precise

control of micro-structure in production process and the appropriate

method of probing silica. There exist many misaligned correspondence

among single performance analysis, microscopic structure of silica and

practical performance. Only comprehensive analysis of each probing result

of silica can interpret the relationship between its special structure and N
practical performance. The performance analysis results can be verified in 2,
microscopic structure theory. In particular practical research on silica,

corresponding probing means are needed. The stable corresponding relation
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1 ZEOSIL 175 GR
Tab.1 Physical and chemical properties of Rhodia

ZEOSIL 175 GRsilica

ZEOSIL 175 GR

Si0,+xH,0
Si0, 1% >90
pH 6.8
(105 C)/% 6.0
(1 000°C)/% 10.0
BET [(m*g™) 175
(1 000 C
/( kg+dm™) 0.29
DOP /( mL-g™) 2.60 ’
CTAB /[(m*g™) 165
[l]o
.CTAB
(CTAB) o
2
Tab.2 Common application performance of silica
reinforcing rubber
500% / MPa 5.5~8.0
/ MPa =17.0 ,
1% =700
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Structure sketch of precipitated silica
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Fig.2 TEM image of precipitated silica o a.b ,
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’ Fig.5 Secondary aggregation structure of precipitated silica
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Fig.4 Schematic diagram for formation process of silica aggregates
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o , , 40
W ( o
)s ; W ,
- Medalia C 2).3)).
2) ° ) o D=10 000+ (S/n)FI(V-S), (2)
, o F=2V/(100+0.78) (3)
BET , :D %3S, ;n
, CTAB ;F' Medalia 3V 3S
( ) o o ,
o , , 73%, 86%,
BET , CTAB 97%
CTAB , 6) ° 1)—5)
3) o
, 6 ) ,
130°, 0% 4.84x107 N/em s o
Washburn o
, 3 ° ,
, BET CTAB - CTAB
17.5~27.5 nm
40 nm 40% , - BET CTAB
; v, (Ser/Scam)
3 ) ) o
Tab.3 Aperture range of silica s
/nm
<2 Na' ’
>2~20 ’
>20~60 s s s
>60 Spir/ Scams °
4) ) ’ Sper/ Scams 0.8~1.2 o
, CTAB
BET s

LiAlH,
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Tab.4 Surface areas comparison of traditional and new technology products

CTAB

Sper/ (m?+ g") SCATlJ(mZ'gil) Sper/Scam Sperl ( mz'g") Scam/( m? g") Srer/Scam
120 120 1.0 290 130 2.2
170 160 1.1 340 140 24
210 190 1.1 345 170 2.0
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Fig.6 Combinatorial characterization and other characterization with property parameters for silica
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