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TSR R AT O R A g TR (SO R IRLEE D 60°C LK BE Th, Z 05 T 20 26 I B RR VA VR
FRUE - A BEIFHE T . BT 400°C B9 B 3 v 47 g il Ak B AR 8 i v 20 0l 45 Bk AR KHS550 ,KH590
Si69.,Span80 Y B W P AE AT A HLALE 7R 60°C Bl T A HLARBEFF 2h T 2 o) S ik e Y
A1 AhUE IS TR S0°C YT HRAR rhot L A3 B P e . SRS SR IS B0 ik ok b SRR AR RE A A o i
ARG G RORE I S RO AR S IR MR S RIS T an 28 1) o wi Ak il A G Hp st A il 32
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Table 1 Experimental formulation (Mass)

i 4 741 NR(E; SBR,BR) FKM EPDM ACR CR NBR MVQ
1 B (BORE 3 1) 20 20 20 20 20 20 20
AL 5 — 5 5 8 5 3
FEHER M 2.5 — 2.5 2.5 2.5 2.5 2.5
T JR R 2 — 2 - 2 — 2
B 5 B A - - — 1 — — —
i 5 5 - - 3 1 3 —
DCP — — 5 3 — 3 5
3£ GRALF] — 2.5 — — - — —
ki35 D 1.5 — 1.5 1.5 1.5 1.5 1.5
P 2.5 2.5 2.5 2.5 2.5 2.5 2.5
LB — 3 — — 2 — -
Fe, O — — — — — — 1
BN 5 - — — 2 — —
Bt — 4 — — — — —
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X Rk e A /RIS G AL R R A BURE BE HTBR R A 2 1 H 4 GB/T 531-1999 Ml . 7 A o B ) I 3k
Fie GB/T 528-2009 Wl %€ . 7E 200°CHf[H] 2y 24h Z 4 F A7 A &AL, H K 4% GB 3512-2001 bR, BEAHE
M GB/T56-2010 #E47 . FFEE #7028 5 AT BR 2 5] AR 77 B 40 K RE BE A3 A 381 5 %) ik i a4 00 B2 4
Wr. RFZE Perkin Elmer 24 &4 77 1 Spectrum One {8 B 45 366 21 4P 3% AN, % oo P 1 5 9 Ak 3 1+
AT IEIE AT A IE R 4000em ' ~450em . FFEH BT H A H 32 F A S-4300 A HL
B RAE

2 #HXR 5%

2.1 MEEELINESN

W H TCALTORL R SR AR S A A R, TCAIURL T R4 8 /0 L D0 3 R RO B . TR TS o e
() R 3 = HORE B2 43 A A 2100nm~3400nm . Hi it 90 %0 73 A 7E 2880nm ., H 434 ¥ Bl 4L . B0t J5 ik i £
B FE A 84S ML 520nm~1200nm, H 90 Y043 A 78 925nm Ze A7 . AU - ko i ik e ok BE AR /N L o A 1
5. A NEA R SEM 43 87 A AT 36 28 1 & 3 serk e fF 8+ B BORBRLE  JF B I RAE—k .
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Figure 1  Distribution of particle size of diatomaceous earth before and after modification
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Figure 2 Comparison of IR spectra of diatomaceous earth before and after modification
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Table 2 Effect of various modifiers on mechanical properties of diatomaceous earth/rubber nano-composites

e e 3 S‘MFF#‘EE%/MPa TJH&HEH%?-F%/% EKEE‘A HURE B EEFE (cm® /km)
EAn/ 2 s EAeni/ 2 EX A Ve A A/ Z)E

RABE
JF+ 4.3/0.7 507/204 56/57 0.3/0.3
KH550 4.1/1.1 566/167 62/64 0.2/0.2
KH590 4.7/2.6 666/339 57/61 0.1/0.1
Si69 5.6/4.6 720/590 65/66 0.1/0.1
Span80 4.1/0.6 373/128 57/63 0.3/0.3
BT B
JE+ 1.1/— 97/ — 34/33 1.7/1.9
KH550 1.2/0.7 112/89 36/35 1.4/1.6
KH590 1.6/— 58/— 36/38 1.1/1.0
Si69 1.8/— 200/ — 45/58 0.5/0.7
Span80 1.1/0.1 132/72 33/31 1.1/1.2
TEBE
JE + 0.8/— 245/— 45/46 1.4/1.6
KH550 0.9/— 276/— 49/48 1.1/1.2
KH590 1.1/0.7 237/117 52/51 0.8/0.9
Si69 1.9/— 329/ — 51/59 0.4/0.5
Span80 1.7/— 295/ — 50/53 0.5/0.5
IR
JE + 9.8/7.5 211/176 57/71 0.1/0.1
KH550 11.2/8. 4 267/183 74/78 0.1/0.1
KH590 12.1/9.6 274/217 76/81 0.1/0.1
Si69 12.6/9.8 290/263 79/82 0.02/0. 04
Span80 12.3/8.9 279/247 77/80 0.1/0.1
=L ZABRK
Ji+ 4.0/2.7 542/233 55/57 0.1/0.2
KH550 4.1/2.3 569/314 56/60 0.1/0.1
KH590 4.7/3.6 608/335 59/60 0.1/0.1
Si69 5.8/4.6 611/353 60/61 0.06/0.09
Span80 4.08/0.57 578/322 56/60 0.1/0.1
™ W B B R B
JE+ 2.9/1.8 547/501 54/57 0.1/0.2
KH550 3.6/2.2 569/579 59/61 0.1/0.1
KH590 3.8/2.7 687/584 60/63 0.1/0.1
Si69 4.8/3.6 714/688 61/67 0.06/0.08
Span80 3.7/2.4 708/632 57/64 0.1/0.1
STHE
JE + 7.8/7.0 461/84 48/51 0.1/0.1
KH550 8.4/7.7 467/87 53/54 0.1/0.1
KH590 9.6/8.0 521/119 55/57 0.1/0.1
Si69 9.9/8.1 504/99 56/59 0.04/0. 06
Span80 8.6/7.5 469/89 57/58 0.1/0.1
TREH®E
JE + 4.7/1.6 298/91 56/59 0.2/0.3
KH550 4.8/1.7 421/109 57/63 0.2/0.3
KH590 5.4/1.9 418/107 58/69 0.1/0.2
Si69 5.5/2.3 424/110 60/70 0.1/0.2
Span80 4.0/2.1 391/120 61/67 0.2/0.2
R
B+ 0.4/— 77/ — 45/48 1.0/1. 1
KH550 0.9/— 92/— 48/49 0.7/0.8
KH590 1.1/— 103/— 50/51 0.7/0.7
Si69 1.2/0.6 122/68 54/59 0.7/0.7
Span80 0.6/— 78/ — 52/53 0.8/0.9

2.3.2 Si69 FERESE L/ AR T A PERERYRE I R AT T A B SR AR e A IR R Si69 X ik g £ it
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Table 3 Effect of Si69 content on the mechanical properties of diatomaceous earth/fluorine rubber

Si69/ 6 L 38 B2/ MPa kBT %/ % ARG A LA JEFE (em® /km)

A AV A AL/ 2R ZAuHT/ AR e AV A
0 9.8/7.5 211/176 57/71 0.1/0.1
Lo 10.2/8.1 267/183 74/78 0.1/0.1
1.5 11.2/9.4 274/217 76/81 0.1/0.1
2.0 12.3/8.9 279/247 77/80 0.1/0.1

2.5 12.6/9.8 290/263 79/82 0.02/0. 04

3.0 12.5/9.3 424/110 76/80 0.1/0.2
3.5 11.0/8.1 391/1102 71/77 0.1/0.2

2.4 S MMHERELTEARENFHEREILE

BCHE IR Si69 Ab Y H o R 5 E e I R A AR D S MERE ROl Tk 4 R . AR R L B
TR A » BB Ak 35 0T T A A 1 55 T AN B I X A AR e 1 R N G e R BT AR RN TR AR
W, EAE J12 P Re AR 22 P — F R e 24, B AT AR 250 . Pl 28 4 X L R B R O RIS L =T
VIR B VR s T T A M 7 ¢ - 110 448 i 205 2% o L b o AR e 190 348 o 305 1% e A W B8 0 A e 8 1 ol 5 14
5 AR

F4 S MEHARENMEEINARERK N FEENZTD

Table 4 Effect of silica and diatomaceous earth treated with Si69 on mechanical properties of various rubbers

- PL58 ) / MPa HE 7 K 3R/ % ARG A AUTE i BEHE (em® /km)
i A/ 2 s EX A IVE R A EA A Ve A A/ B A

Si69-A #x B IEF

LT AR I 1.9/— 221/ — 45/60 0.7/0.9
TR 2.0/— 410/ — 53/60 0.6/0.8
AR 9.85/6.3 247/231 78/80 0.03/0.05
S TWASE Y 5.2/4.9 541/213 63/64 0.07/0.1
TN s R TR 4 e 2.9/2.6 691/594 61/64 0.06/0.09
AT 10.1/8.3 542/122 58/87 0.05/0. 07
TR 5.9/2.4 401/129 62/70 0.13/0.2
RERR 1.8/0.9 115/85 57/61 0.5/0.8
RIRG I 9.4/6.6 932/763 55/56 0.1/0.1
Si69-Fk 5 L 1E 1R A

T A e 1.8/— 200/ — 45/58 0.5/0.7
TR 1.9/— 329/ — 51/59 0.4/0.5
TR 12.6/9.8 290/263 79/82 0.02/0. 04
EVWALE: 13 5.8/4.6 611/353 60/61 0. 06/0. 09
L AN 4.8/3.6 714/688 61/67 0.06/0.08
AT BRI 9.9/8.1 504/99 56/59 0.04/0.06
T 158 5.5/2.3 424/110 60/70 0.1/0.2
TEAR B 1.2/0.6 122/68 54/59 0.7/0.7
KRG 5.6/4.6 720/590 65/66 0.1/0.1
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A New Diatomaceous Earth Filled Rubber Nanocomposites

WU Wei-li* , CHEN Zhe
(College of Materials Science and Engineering » Qiqihar University , Qiqgihar 161006, China)

Abstract; The problem of rubber filler has always been the hot topic. In view of the pollution problem of carbon black
and silica in rubber production, the diatomaceous earth with similar structure to silica has been chosn to fill all kinds of
rubbers in this work. Firstly, the diatomaceous earth has been modified with various modifiers to reinforce the rubbers.
The results show that the modification effect of coupling agent Si69 with 2.5 phr is the best. The modified diatomaceous
earth/rubber nano-composites were prepared by mechanical blending method. According to the mechanical properties tests.,
the more suitable diatomaceous earth reinforced rubbers were fluorine rubber (FKM), ethylene-propylene-diene monomer
rubber (EPDM) and acrylate rubber (ACM). And green environmental protection and low cost of diatomaceous earth can
replace silica to reinforce and fill fluorine rubber, ethylene-propylene-diene monomer rubber and acrylate rubber.

Key words: Modified-diatomaceous earth; Filler; Rubber; Composites; Mechanical properties
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