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BB, XINREZ SRR PEREHEATIIT ST

1 Xy
1.1 EEEH#H#E
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ST BB (SEM) |, H AR H ST/ 872
1.3 CNTsHyZE{LFaeg s
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PEBERT ARy — 42 3 55 L B HE, J3E 6 UR S OR i B
TR o AR PR R HIE AR R AL L T 150 °C X 14,
Ak

too R AFF 14 R S50 A 7 ] A T DN 2
1.8 ZBZEENNZE

FRE2. 0 gfINRET AL , >R F T Al i 124 [
TR AR 5 1 e PR ORI S D, 35 B 5
AE25 C TR IR AR TP k48 hE B . FHuEAR
TR R 4 35 T ), S RV 260 5T a5 1) R i
S A R, B B R RO B, AR ) K I
FETESO “CHLZs TRAE v T ik E 2, FEAR L
i, MRS AR A s e

2 #REiFi
2.1 FTIRS#
CNTsHIFTIRZ AT 45 R an & 1 i 7s o AN 1]
PLE ), RALFECNTSs (A) F4lifbCNTs (B) 7E3 436
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L s -z - Sk T b B L PRI, ENR S NRAG AT
4000 3500 3000 2502(;&;:1010 1500 1000 500 Eﬁ/ﬁmﬁgg E‘Jé%'{ﬁio ENRE&‘T@ECNTSENR%{ZSZ‘,

A—CNTsJiik}; B—4li{LCNTs; C—ENRELPECNTs,

Bl1 CNTsHILI stk
TR EIA TR, ONTs4lifb )5, AR 15
CNTs_I- [ e g Ab Bl -L JTER | T ER I sl i
B 25 A B PSR AT, AT CNTs ) 3 Sk 4T F
HIE RS, XFCNTsHEAT 2 10 2ok, Al L3S K
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FLIEAR PR THTER 5. ENREUPECNTS (C) 76
2920 cm Ah UL T INEA &, 7E1 071 em b H B
— 55 W, AT RE R T I R A R R AR
TP R R B R s
2.2 CNTs&EEKEE

ENRJ5 £ 43 %2 40,0.05,0.10,0. 15,0. 20
0. 251 B ECNTs AR S SEURLI, 45 G 15 T 1 43 50003

[B) 2 B A5 5 1) S 1T )22, 3 6 23 CN TS L FENR A 45
Fa R R HEEAE .
2.3 NREAGHRBITMLFEMYEMELE
NRE A MBI AL A7 R0 BV g an R 1 BT
TN o B AR I R 2R v i MR M, — M 53 5
W A% e B 8 RE G RGP N A e R L X LB IR R
B-NR 5 B-CNTs, [ifi % CNTsFH 42 18 &, M, 3 K,
THMy— M N & FONTsH KK
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F|7.26 MPa, W] i 5 T B0 H ok R IH FEAUNR
SE AN 738 KO BT AR MR A2 T, A
CNTs 5 2 [0] B 1) LT 285 5 A AR 1, 1 245
ML B BICNTs |, MCNTs & 105, 24
AR 2 AN 3 T B, X AT B FONTsHL 7 it
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Influence of Modified Carbon Black/Coal Gangue/Carbon Nanotubes on
Properties of NR

.1 .2 2 1 2 . 2
XU Kui ,CHEN Jing", PAN Rongkai”,PENG Zheng ,MIAO Wangen",MA Lin
(1. Agricultural Product Processing Research Institute, Chinese Academy of Tropical Agricultural Sciences, Zhanjiang 524001, China;2. Lingnan
Normal University, Zhanjiang 524048, China)

Abstract: The influence of modified carbon black (CB) /coal gangue (CG) /carbon nanotubes (CNTs)
on the properties of NR was investigated. The results showed that, compared with CB, CNTs delayed
vulcanization and CG accelerated it. At same total addition level of filler, the crosslink density of NR
composite filled with only CB was the highest,and CNTs had no significant effect on crosslink density. The
NR filled with hybrid fillers possessed good comprehensive properties when blending ratio of CG/CB/CNTs
was 17.5/16.5/1.

Key words: carbon nanotubes ; coal gangue;carbon black; NR; reinforcement
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