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Table 1 Types and quantity of antioxidants in SIBR

B 44 TR 1% 2# 3 1# 5% 6%
P A 0 0. 8! 0 0 0.4 1.2
B B 0 0 0.8 0 0 0
PLAH C 0 0 0 0.8 0 0

L0, 8 25T I B G A% (wi)
1.3 BHEREEERR

SIBR J& M T =M R S 5 06 A — R B AR SR 5 B S — A B B A £ R SIBR &
FH A FEA B 7, R AS 5256 2R SSBR B9 ASTM AR RS J7 3% 2 iR,

&2 SIBR BM&AE 77 (phr)'
Table 2 SIBR compound formula (phr)’

2 1# 2# 3# 4# 5% 6%
SIBR 100 100 100 100 100 100
ZnO 3 3 3 3 3 3
SA 1 1 1 1 1 1
NS 0.8 0.8 0.8 0.8 0.8 0.8
TMTD 0.2 0.2 0.2 0.2 0.2 0.2
S 2 2 2 2 2 2
N330 50 50 50 50 50 50

"phr: £ 100 43 (LA ) B8 B i 3 4
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10mg, I BE i Fil 2 30°C ~300°C , 7E A A R 5°C /min B9 TR 00 5E #F i 1 B AL it 26
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Figure 1  Effect of aging time on Mooney viscosity of raw rubber
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Figure 2 FT-IR spectrum of sample 1 # before and after aging
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Figure 3 FT-IR spectrum of sample 2# before and after aging
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Table 3 Variation of infrared spectrum absorption peak area with aging time
Z R 1725~1740(cm ™ ") 2850(cm ™ 1) 3300(cm ™ 1)
1# %4k oh 0. 0000 0. 0650 0. 0009
1# &4k 12h 0. 0005 0.0535 0. 0011
14 #4k 24h 0.0008 0. 0820 0. 0009
1# %1t 36h 0. 0007 0. 0474 0.0011
2# %1k oh 0. 0020 0. 2140 0. 0007
2# &4k 12h 0. 0040 0. 2210 0. 0008
2# &1k 24h 0. 0040 0.1200 0. 0010
2# &4k 36h 0. 0050 0.1010 0.0011
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Figure 4 DSC curves of sample 1# (a), sample 2# (b), sample 3# (c) and sample 4 # (d)
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Table 4 Oxidation induction temperature of SIBR raw rubber

B 2 AL FIEE CC)H
1% 124. 22
2% R 209. 70
3F R 133.83
48 AR 211.51

2.4 KREBHEFESIBRURATZHITRENFHEE

PRI AE AR A B b A BB 23 T S5 R 22 1 ARG 1 g 24 P RE o 23 S AR AR Ak o PRI X 5 R 3 SE A
A F SIBR 7£ 100°C T A7 HR AL I T AN [8] T 480500 1A 2R KA [ S5 70 003 50 A0 B 2 1 g = 7 i 0
W IR T 1A PR BE A0 A 3 KA R AN 3R 5 R

£ 5 SIBR UK HF s

Table 5 The mechanical properties of filled SIBR vulcanizates'

T it 44 Bk PR E (MPa) T 2 il 4 - (00)
1# G 13.2 225
2# wAbi 13.2 219
3% BRAL 12.5 211
48 BB 10. 2 197
5% BRI 14.0 228
6% B fLh 14.8 250
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Figure 5 The mechanism for hot aging of rubber
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Figure 6 Synergistic mechanism between A and B antioxidants
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Research on Application Mechanism and Performance Evaluation of
Antioxidant in SIBR

LI Wei-tian" , DONG Jing, HUANG Xi-dai, ZHANG Hua-giang

(Lanzhou Petrochemical Research Center . PetroChina » Lanzhou 730060, China)

Abstract: The effects of different antioxidants on the molecular structure, anti-aging effect and mechanical properties of
carbon black filled SIBR were studied by Fourier transform infrared spectroscopy (FT-IR), differential scanning
calorimetry (DSC), Mooney viscosity and tensile test. The results showed that the aging process of SIBR was degradation
reaction in the early stage and crosslinking reaction in the later. The results of oxidation induction temperature of SIBR raw
rubber were consistent with that of infrared spectrum and the raw rubber with antioxidant A had the longest oxidation
induction period, which indicated that antioxidant A had the best anti-aging effect. The tensile mechanical properties of
SIBR vulcanizate filled with carbon black showed that the anti-aging effect of antioxidant was improved with the increase of
carbon black content.
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