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TR, 4R FE I REJE 20 AT Cams %) A — 1,53, 105 — 17,06, 505 — 41. 42, 90;
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Table 1  Chemical composition of calcite from west Hubei (% )

BERGIS | CaCO; | MgCO; | MnCO; | ALO; Fex05 Si0, TiO, FeO # %
1-2 98.93 0.50 0.010 0.01 0.02 0.01 0.004 0.01 43.67
1-2 99.17 0.46 0.016 0.03 0.02 0.01 0.005 0.01 43.71
2-1 98.68 0.71 0.008 0.01 0.08 0.06 0. 004 0.02 43.85
2-2 99.17 0.65 0.002 0.01 0.02 0.07 0. 002 0.01 43.84
3-1 98.44 0.77 0.008 0.01 0.01 0.03 0. 007 0.01 43.93
4-1 98.80 0.72 0.010 0.06 0.07 0.14 0. 080 0.03 43.90
4-2 99.17 0.46 0.006 0.01 0.04 0.01 0.008 0.01 13.71
4-3 98.68 0.73 0.006 0.01 0.02 0.01 0. 004 0.01 43.86
5-1 98.93 0.46 0.010 0.01 0.05 0.02 0.007 0.02 43.75
5-2 98.80 0.73 0.003 0.01 (.02 0.03 0. 007 0.01 43.89
6-1 98.80 0.73 0.08 | 0.01 0.02 ! 0.06 0. 007 0.01 43.76
* IEEGI A% R3],
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Fig.1 Technological process of dry chemical surface modification
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Fig.2 Technological process of wet chemical surface modification
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Fig.3 The relationship of JZ amount and Fig.4 The relationship of JZ amount and
heavy calcium carbonate grain size to heavy calcium carbonate grain size to
active indices sedimentary volumes
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Fig.5 The influence of pulp concentration Fig.6 The influence of modification time on
on the modification effect the modification effect
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Fig.7 Infrared spectra of both unmodified heavy caleium carbonate and modified one
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Table 3 The mechanical performance of the rubber products filled with different fillers
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A Study of the Surface Modification of Calcite-Type Heavy
Calcium Carbonate (HCC) and Its Application to Rubber

Yang Mei Tan Xiaojun Chi Bo

(College of Material Science and Chemical Engineering, China University of Geosciences, Wuhan  430074)

Shen Shangyue
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Abstract

The surface modification of inorganic powder is one of the important techniques for the
utilization of natural mineral resources. The paper studied the surface modification of calcite
type heavy calcium carbonate (HCC) as well as its application to rubber. The samples used in
the research were collected from western Hubei and have a high purity of calcium carbonate.
The techniques of both dry and wet chemical surface modification were employed in the re-
search. The modification effects of the samples were assessed by determining their active in-
dices and sedimentary volumes. The research shows that such factors as grain sizes of the sam-
ples, pulp concentrations, types and amounts of modification agents and modification time will

greatly affect the results of modification. The determination of the best conditions for the tests
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depended on appraising modification results of the products. The action of modification agent
upon the surface of HCC was also studied. The result shows that the main action mode between
the modification agent and the surface of HCC is chemical adsorption, and the modification ef-
fects is excellent.

The experiments of putting both modified ultra-fine HCC and light calcium carbonate as a
filler into rubber products were carried out in Wuhan Factory of Rubber Products. The results
show that the former is more compatible with rubber. The extensometer and pull-apart
strength of the products filled with modified HCC are obviously higher than the products filled
with light calcium carbonate, while the hardness and modulus (at a definite elongation) of the
products filled with the former filler are nearly the same as those filled with the latter filler.
Nevertheless, pull-apart permanent deformation of the products filled with modified HCC is
larger than that of the products filled with light calcium carbonate. In short, modified ultra-
fine HCC, with which the rubber products show good properties, has a bright application

prospects.

FeTETLy

o4 )
HEELS PR RIS 1 AR

FAREILE AR IEA DI, = S B 2 B 03 8 B AR BN AN 2 W (1 50T 1965 4F 75 i HL & f}
SEET R PR P B CusSn B CugSnsy JF45 4 BEREAS A A0 4% s BP9 02 3035 C 1987 ) 14 1 10 w37 1)
BN RIS R BT AR AR — W R R BT S8 AR, B LR B
B ] SRR AT A R X

PR — W TREE 90 AR AR LA LE b BT R 1 A A TR SE RN B S - 2RI,
Wb ik B0 R R T S A S e (i DUAR A B A e ORI . BB A AR R LT I
Rl = BRI X . FEAS 1l — R X, 9 2% b2 300 o 0 0 1S R b S 2 b, AR R A A 1 A Ik
G TR G I LA e R R b SER R AR, B R . &
P S5 S A8 S TR DL R A O T (R D S s A A L B B AT e A S B A, BRI
M JZAEAC R e oAl o 78 A7 SNk 7 il Ak, A7 98 s Y A, I HLAT SRR A ) 1mm B L, BEK
R, 8 AR e AR R AR .

[R5 80 AR A L AT LU e A0 QOB 2R 7 1 b J2 e 2 A IR Bk B 4oy, T AN 2 7 1 & Bk 4 1)
ATHE MR s (2055 585 1 SR G2 1R AT 55 = A TR T A 0 % s R0 40 S B0, F T A O R TR AT L AR A
[ 18R o LTk AT 58 A B AR A JO B B I o A SE Rk b B W AL AL S L N R L R 3
R, AW B AR (3D FAR A SR, A 0. 2mmy B8 0. 0dmme. BEAF B AT LA B0REE < 0. 01mm 1) H 2841,
[FFE 7= T L I fr Bk 88 A el (a0 v BT 2 BT 8 1 5 88 AR ) v s AT BRI, A IR A0 T 5 LT
YJ:Fe 0.19%Ni 0.15%-Cu 83.18% . Zn 1.64% +Ag 3.12%,Sn 11.08%-Pb 0.00% S 0.00% -

AL, T AR B AR LT R 1 AR CCu 90. 38 % Sn 9.38% )7 Cu IRAFZ, T Sn i, 3 H
T AgaZn Fe Al Nio #6818 T J5UE i AS J AR, 8T fig 5 Jlimss B 45 o R NI 98 1 AE £ E
A7 AR 85 AR R A G BE S 30— B9 KT — BV I 4R T S g O S B R TR A
(R RIFFE P 75

Crr [B 4 TR e IR M BEFE BT F 8 a IR



