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Fig.1 SEM photo of new nano carbon material SG6
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Fig.2 SEM photo of new nano carbon material G65
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Tab.1 Physical and chemical analysis results of new nano
carbon materials SG6 and G65

it H SG6 G65 Frie"
JnFE R (125 C X1 h) /% 0.36 0. 44 <I.5
DBPW{E X 107/ (mL « g ") 68 80 =45
W LE/ (mg + g ") 47 66 >3]
JRAY s 5y H Yo 17.6 9.4 <20
45 umfii A 5T 5 55 % 0.0036 0.0042  <0.1

pH{E 8.6 8.7 7~11
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Tab.2 Mooney viscosities and vulcanization characteristics of compounds with carbon black N660/SG6 blends

5 . WHANG660/SG6IF L
70/0 35/35 30/40 20/50 10/60 0/70 0/75 0/80
[ TR K [ML (144) 100 C] 52 47 46 45 44 42 43 45
B AL CEHE (170 °C)
F./(dN » m) 2.11 2.16 2.05 1.84 1.90 1.77 1.84 1.92
F o/ (AN * m) 14.25 12.51 11.61 11.28 10.71 9.92 10.17 10.76
Foo—Fo/ (AN + m) 12.14 10. 35 9.56 9.44 8.81 8.15 8.33 8. 84
t,o/min 1.90 1.38 1.32 1.35 1.30 1.30 1.25 1.28
f50/ min 9.92 9.57 10.92 10. 62 10.50 11.47 11.58 11.73
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Tab.3 Mooney viscosities and vulcanization characteristics of compounds with carbon black N660/G65 blends

5 H RIENG660/G65IFFH L
70/0 35/35 30/40 20/50 10/60 0/70 0/75 0/80
[ TJERE ML (1+4) 100 C] 52 49 48 47 48 46 48 50
w AL AR (170 1C)
F./(dN * m) 2.11 2.37 2.37 2.29 2.28 2.22 2.35 2.64
Fo/ (AN * m) 14.25 13.46 13.32 12.67 12.55 12.03 12.57 13.15
Frw—F./ (dN * m) 12.14 11.09 10.95 10.38 10.27 9.81 10.22 10.51
t,0/min 1.90 1.37 1.42 1.27 1.25 1.20 1.20 1.13
t5o/ min 10.08 9.35 9.55 9.83 10. 55 10.35 11.05 10.23
F4 REN660/SG6FH AL R IR 1 RE
Tab.4 Physical properties of vulcanizates with carbon black N660/SG6 blends
5i H HIN660/SG6ITHIH
70/0 35/35 30/40 20/50 10/60 0/70 0/75 0/80
W/ (Mg m™) 1.131 1.190 1.181 1.178 1.168 1.211 1.173 1.223
BB IR ATURE 3 / 60 55 54 52 49 47 49 50
100%7E i 5 11 /MPa 2.10 1.71 1.51 1.46 1.33 1.29 1.38 1.47
300% & i3 1 /MPa 6. 14 4.72 4.39 4.10 3.69 3.36 3.57 3.69
PR B/ MPa 10.93 11.93 11.36 11.23 11.17 11.92 11.48 11. 14
PR3/ % 544 645 650 654 687 712 708 700
P AASTE /% 24 34 38 44 48 50 52 52
WA/ (kN « m ") 29 29 27 27 23 24 23 24
BERHEX107/[em”  (Pa+s) '] 9.175 7.374 7.008 6.627 6.606 6.365 6.156 5.901
B X 10Y/[em’ « (m® + d * Pa) '] 3.67 3.02 2.87 2.74 2.68 2.67 2.57 2.44
120 C x 72 hiE 215
ABIK ARUBE E / 60 57 56 54 52 52 53 54
100%E i J3 /MPa 2.03 1.84 1.75 1.64 1.54 1.50 1.66 1.83
300% & 15 71 /MPa 6.35 5.06 4.83 4.48 4.11 3.93 4.2 4.49
Fr {58/ MPa 9.45 9.00 9.10 9.30 8.91 8. 94 8.50 7.70
PP 3/ % 478 587 611 653 675 718 684 620
P K A AETE /% 12 32 36 44 44 46 50 50
i/ (kKN e m ") 29 29 27 28 27 27 28 29
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Tab.5 Physical properties of vulcanizates with carbon black N660/G65 blends
5i . HHEN660/G65H
70/0 35/35 30/40 20/50 10/60 0/70 0/75 0/80

HJE/ (Mg » m”) 1.131 1.161 1.126 1.187 1.176 1.181 1.163 1.200
BRJR ARURE i / 5 60 57 56 55 55 53 55 58
100%;E i1 J3 /MPa 2.10 1.77 1.75 1.69 1.64 1.57 1.77 1.89
300%;& i, 77 /MPa 6.14 5.50 5.38 5.15 4.91 4.68 5.01 5.28
$i 58 B/ MPa 10.93 11.88 12.11 11.80 12.81 12.31 12.26 12. 65
Fr B %/ % 544 593 608 599 642 638 629 630
PR AAETE /% 29 31 30 30 29 28 29 31
s/ (kKN e m ") 24 30 32 34 37 42 45 45
BIHEX10"/[em® « (Pa<s) '] 9.175 8.336 8. 644 8.983 9.225 9.157 8.776 8. 465
B X10Y/[cm® » (m” + d * Pa) '] 3.67 3.35 3.49 3.61 3.69 3.75 3.56 3.50
120 C X 72 hiASE &AL T

AR IR AR i / 15 60 58 57 57 57 55 57 58

100% & i 5 7 /MPa 2.03 1.92 1.97 1.84 1.89 1.88 2.16 2.38

300%;¢ i1 71 /MPa 6.35 5.91 5.86 5.47 5.43 5.29 5.76 6.16

$r s B /MPa 9.45 10.01 10.03 9.58 9.32 9.48 9.58 9.27

P 3/ % 478 537 540 556 541 563 545 502

PLBK AT /% 12 28 28 30 30 36 36 38

B/ (kN m ) 29 30 29 30 29 29 32 31
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Application of New Nano Carbon Materials in IIR Inner Tube Compound

XIE Jiazhen,XIE Shengwu
[South Graphite Research Institute (Hunan) Co. ,Ltd,Chenzhou 423000, Chinal

Abstract: The application of new nano carbon materials SG6 and G65 to replace carbon black N660
in isobutene-isoprene rubber (IIR ) inner tube compound was studied.The results showed that the Mooney
viscosity of IIR compound with carbon black N660/new nano carbon material blend ( total amount was 70
phr ) decreased, the processability was improved, and the overall curing speed was the same.The physical
properties of the IIR vulcanizates with carbon black N660/SG6 blends ( the blending ratios were 35/35 and
10/60) could meet the performance requirements of the inner tube product,and the permeability was reduced
by more than 20%.Replacing all carbon black N660 with 70 phr G65 or 80 phr G65 in the IIR inner tube
compound, the physical property and gas barrier property of the compounds met requirements of the inner tube
products.The application of the new nanocarbon materials could effectively reduce the production cost of IIR
inner tubes since their price was at least 20% lower than that of carbon black.

Key words : new nano carbon material ; carbon black N660;IIR ; inner tube ; gas barrier property ; production cost





