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Research on the Application of Microcrystalline Graphite Replacing Carbon
Black as a Rubber Reinforcement Agent

HU Aiping', HUANG Fei, CHEN Xiaohua
(College of Materials Science and Engineering, Hunan University, Changsha 410082, China)

Abstract: In response to the poor dispersibility of microcrystalline graphite (MG) as a rubber reinforcing
agent, this paper selected 25% ethanol solution with similar surface tension to graphene as the ball milling solvent,
and prepared MG ultrafine powder with a median particle size of 1.209 pm through ball milling method. By partially
replacing carbon black (CB) as a reinforcing agent for natural rubber (NR) , NR/CB/MG composites with better
mechanical properties were obtained. The dispersion of MG and CB in the NR matrix was characterized using field
emission scanning electron microscopy (SEM) , and the effects of MG particle size and substitution amount on the
properties of NR/CB/MG composites were studied. The results indicate that an appropriate amount of MG can
promote the dispersion of CB in the NR matrix and shorten the positive vulcanization time of NR/CB/MG composites ;
The finer the particle size of MG, the better the mechanical properties of NR/CB/MG composites. Compared with NR/
CB composites, its tensile strength, tear strength, 100% elongation stress, and 300% elongation stress are
increased by 6.3%, 7.5%, 8.4%, and 6.4%, respectively. The fatigue temperature is risen and the permanent
deformation rate is decreased by 2.5% and 44.7%, respectively.
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Tab.1 Grain size of microcrystalline graphite

with different solvents
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Fig.1 Surface tension of ethanol solutions with different

concentrations
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Fig.2 Median particle size of microcrystalline graphite

using different ethanol concentrations
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Fig.3 Median particle size of MG with different slurry

concentrations
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different spherical material ratios
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Fig.5 Median particle size of microcrystalline graphite with
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Fig.6 Median particle size of microcrystalline graphite with

different ball milling time
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Tab.2 Abbreviations of microcrystalline graphite with

different particle sizes
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MG2 1.395
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Fig.7 SEM image of NR/CB/MG composites

(¢)NR/CB-41/MG3-9 & &
Bk SEM |



208 PN S QRS )

2024 4F

2.2.2 NR/CB/MG F_&##+ 64 b4 1

AL SRR AG R 1 2 A K J3 -4k 3l o 5 AR &
A Ak BN, PR 4R TR 45 40 A8 R A = 4 255 ] IR 5 4
()3 B8 e /N RE (M) L Fe K (M) L EE R R[]
(T,o) FUIER AT 8] (T, ) 3 Z500T 308 AR R Ak A3
13 BB AL B2 5 BT A5 21 A INAS [RDRLAR RN £ MG
il £ 45 2] 1Y NR/CB/MG & A A4 8} A2 5 B (8] F1 IE i
ALBHEI AN E 8 (a) 7R , MG RIS T, 19 520 AN
K, AT, MG B A KR 5 i T A= 77 1 2 4 Pk

SR MG YN A AT A4 6 B Ak B ], 45 = AR 1Y

AP RN AE 77 WA

FHHE 25 (M =M, ) W] DS AR B 1 52 Bk I 2%, 14
JE R A3 B 3 3 AE CB AT o8 38 1R A 171 44 AR
JB2 B = AE RS HE R 2% . DAL 8 (b) A1, B MG 3 B0
Jin, NR/ICB/MG 545 B4 Ak 14 HH 22 8 Wil /) , 36 W]
MG F4) 33 58 1K D) 465 114 68 7 AN 4 i & N660 , L Jit PR 2
MG FRIAE AR 2 N660 K, P I MG A9 L 3 T B EL 2k
N660 /N, 28 H 5 NR KA 22 [a] ity 5L i AH 1A
FHIETR/IN , DNITTE B 3 Hk A AR 7>

20 1.75
18 —\ - -
A =3 5 170
v e S
ERITNG MR | TN
6L 7 ” S1.55
1E "o , s
0 3 6 9 1215 18 21 0 3 6 9 12 15
MGA7 %/ phr MG #/phr
(a)NR/CB/MGO &2 A Y (b)NR/CB/MGO & &K
FELE A B) A I AR AL RS R] Hei 2

H 8 NR/CB/MG A& #HHag s it
Fig.8 Vulcanization characteristics of NR/CB/MG composites
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Fig.9 Mechanical properties of NR/CB/MG composites
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Fig.10 Structural schematic diagram of NR/CB and NR/CB/MG
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