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W E  H 8 m (R AEBERD) - m (RERRER ) - m (SAALEE) =100:2:5 AKUINARE BERRFN R AL , e #c B m (P
A JRL) s m (R #E) =100:2  IN AR 8, 4T =M 41, Wl 5 A, JCE 4 h, 150 °C L #ifk 30 min, 100 °C, 4y
B 12 #1124 h,
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2 mm, JERK S, ST, U 12 h 5,145 °C,#ifk 30 min,100 °C , 34k 48 h,
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Fig. 1 XRD patterns of heavy calcium powder particles coated with different proportions
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Table 1 Coating effect of heavy calcium powders

Filler 0il absorption value/(mL-100 g~!) Middle diameter/ pm Whiteness/ %
Heavy calcium powder 28.10 2.041 96.6
CaCl,-1 18.74 2.736 94.6
CaCl,-5 21.63 2.739 96.3
CaCl,-10 19.34 2.512 95.0
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Fig.2 SEM images of heavy calcium powder particles coated with different proportions
A. CaCl,-1; B. CaCl,-5; C. CaCl,-10
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Fig.3 Contact angle diagrams of heavy calcium powders and coated heavy calcium powders
A. heavy calcium powders; B. CaCl,-1; C. CaCl,-5; D. CaCl,-10
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Table 2 Properties of light calcium powder, heavy calcium powder, silica and CaCl,-10

Sample Dsy/ pm Dy;/ pm Whiteness/ % 0il absorption value/(mL+100 g~")
Light calcium powder 2.041 8.986 89.0 59.0
Heavy calcium powder 3.958 14.30 96.6 28.1
Silica 8.937 14.15 90.2 353.9
CaCl,-10 2.512 12.37 95.0 19.34
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JRSC T FHSEM S B8 6 Ry T g T ig. 4 Particle dlamet.er distribution of l.light calcium

powder(a) , heavy calcium powder(b) , silica(c) and

CaCl,-10 178 5 F5 8y A T OB 35 43, sl 5 CaCl,-10(d)
N o BRI SR T R/IMEARLF S — B0y FoR 4

Number radio distribution/%




794 I 5536 %

Ay B R RS S AN AL BOR A, B S PR 22 , BORE /IR 22 B0 A 2 o 1 0 B 22 LBk ) AL A
BT HUER, AR & SRR, BORL IR A/ N ZE D . S EE AR AT 1L, CaCl,-10 £ 47 5 5545 400
KOREAR /N LS BRI )

KIS BRE5H HERSRY R E M CaCl,-10 fY SEM it 5
Fig.5 SEM images of light calcium powder( A) , heavy calcium powder(B) , silica(C), and CaCl,-10(D)
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Fig.6 Tensile strength( A) and elongation at break ( B) of rubber samples modified by heavy calcium powders and

coated heavy calcium powders
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FE) A S50 HEAT T P AR S il 4, AR S FE 85 B L CaCl,-10 (78 FE 5 4 R 85 40 15 1 e R X
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F3 EFFMH.CaCl,-10 B EFHN . BEMNS Ax BBUESREERE 1F 16
Table 3 Mechanical properties of rubber samples modified by heavy calcium powders,

CaCl,-10, light calcium powder and silica

Sample Hardness/A Tensile strength/MPa Stretching stress/MPa Elongation at break/%
Heavy calcium powder 5% 47.14 6.07 5.05 307.68
Heavy calcium powder 8.5% 43.43 6.58 4.07 245.42
Heavy calcium powder 15% 44.80 6.29 4.45 161. 46
CaCl,-10-5% 54.00 6.92 5.21 392.2
CaCl,-10-8.5% 55.50 6.78 5.54 282.81
CaCl,-10-15% 55.00 7.05 6.14 270. 80
Light calcium powder 5% 50.23 6.82 5.17 310.45
Light calcium powder 8.5% 51.50 7.01 5.43 276.13
Light calcium powder 15% 52.00 7.11 6.09 377.62
Silica 5% 54.00 7.73 6.15 390.01
Silica 8.5% 53.50 7.71 5.37 453.68
Silica 15% 58.00 7.76 6.99 266. 46

M3 B BRI (5% ) ARG DL, £ 3 T A A BEURE X AZUIE 4 7 A M RS2 WRLAS DR AR ™ i
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PATE 545 CaCl,-10 GLBTEE A58 R B A0 A1 F1 R S B R B FE 0], 15 %0 SH5E , A E AL R 2EA 7 1 H4
23 TEAPERENA , 2 A5 11 22 B B2 5 i R s A 3k 4 i

&4 EEH.CaClL-10 EFESH REH R BEESREREZ LT
Table 4 Aging properties of rubber samples modified by heavy calcium powders,

CaCl,-10, light calcium powder and silica

Hardness/ A Tensile strength/MPa
12 h 24 h 12 h 24 h
Heavy calcium powder 57.30 62.90 4.52 4.14
CaCl,-10 60.00 64.80 4.97 4.45
Light calcium powder 59.20 63.30 5.01 4.40
Silica 62.10 67.50 6.41 5.15
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Processing and Properties of Rubber Modified by
Coated Heavy Calcium Powder as the Filler

FAN Tianbo”, CHEN Si*, JJANG Yu“, CAI Xun’, KANG Ping®, LI Li’, ZHANG Li°, LIU Yunyi*"
(“Liaoning Provincial Key Laboratory of Chemical Application Technology , College of
Chemical Engineering ,Shenyang University of Chemical Technology ,Shenyang 110142, China;

* Zhonghua Quanzhou Petrochemical Company Limited ,Quan zhou , Fujian 362103 , China;
“College of Materials Science and Engineering ,Shenyang University
of Chemical Technology ,Shenyang 110142, China ;

‘College of Computer Science and Technology ,Shenyang University
of Chemical Technology ,Shenyang 110142, China ;

‘Shenyang Research Institute of Chemical Industry ,Shenyang 110021, China)

Abstract Heavy calcium powder is widely used as a filler in rubber processing, but the interface with the
rubber material is poorly combined due to high polarity and poor dispersibility of powders, which affects the
mechanical properties such as tensile strength and elongation at break of the rubber product. In this paper, the
precipitation method is used to form calcium carbonate which is directly crystallized on the surface of heavy
calcium powder particles in CaCl,-H,0-NH,-CO, system. If n(CaCl,):n(heavy calcium powder) =1:100,
5:100, 10: 100 coated calcium powder are filled into natural rubber and recycled rubber, the mechanical
properties of rubber are some what improved compared to rubber filled with uncoated calcium powder. The
filling amount is 8.5% and 15% , in the mechanical properties such as hardness and modulus, the coated
calcium powder rubber product is obviously superior to the light calcium powder rubber product; when it comes
to 5% or 8.5% , the tensile strength and elongation at break of the coated heavy calcium rubber product are
close to that of silica, and the hardness is higher than rubber products filled with silica.

Keywords heavy calcium powder;coating;light calcium powder ;rubber; mechanical properties
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