5539 % 552 W [T M S - N Vol. 39, No. 2
2026 4 2 H POLYMER BULLETIN February, 2026

R i -

IR T ZH ST T G sEAY 2Ny
BER' BEA' AZ#' T 8D IRE ARA KRS B 37

CIIZRERERI TR ARAR  FHA 252300)
CH BB RS TR TR 59 266042)
CIIHRERFMEEATRGRAT A 252300)

WE: RAGEHHE TR T )6 (LPB) 2 T8 MO S5 Foxs T AR vk RE B RE M . R I #E 3L 4R (NMR)
5% % il (GPC) X LPB H fOUL 45 44 A 73 1 B E AT 3R A, JF 38 1 %) B34 0k 55 &2 i (TDAE), #f 5t
LPB{E T A5 A P (KB RCR . G5 2R3 WY, LPB A Dy I T B3 A A7 R R AR VR A 1) JE 286 B2 O 503 30} 2
B RBL AR 7 B 3G P RE . LPB A GINGE AR 7 VR MR 0 A I I )RR A4 F 16D 5 L PR HL 38 2 XU B 2 5 2 G
P BRI ST TR T B, SRR A S A o 9 PR A SE 1 ) WS AR T TDAE A 2, 3ol 389 i 5 sk Y & ] 42 7 3
SEAF R S 5458 . 5 TDAE AR LG, LPB T B b e 58400 5 0 1 25 42 e, 5 B AP BHE 60 °C AL 1Y
tand B, A A F o0& LIRS J1. LPB AN & F#{K 0 °C AL tand {E, Il 5544 B HURE I VR RE, (Hil 1L 52 &
LPB 1 1,2- 45 H.IT 5 B, BEREFETH O °C AL tand {E, AN 60 °C 4 tano fi. Bh4h, $2+ LPB itk
JE ) AZ IR L, Re i itk — D MK 60 °C Abtand . R Jm, AHIT TR BUAE MR A5 K 3000~7000 g/mol 73 1 &
T A, £ 6 S LPB B, 04 LPB )2y T8 A1 1,2- Foo & B0 APRHIN T RE « SE0RL 70 B0 B AL RF
P R A I A1 RE S Wi O AN 2

R VR T s T IRARES OW A s i T B

The Effect of the Microstructure of Liquid Polybutadiene on the
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Abstract: Systematically investigated the influence of molecular weight and microstructure of liquid
polybutadiene (LPB) on the properties of styrene-butadiene rubber (SBR). The microstructure and
molecular weight of LPB were characterized by nuclear magnetic resonance (NMR) and gel permeation
chromatography (GPC). The performance of LPB as a processing aid was compared with that of treated
distillate aromatic extract (TDAE) oil. The results showed that LPB effectively reduced Mooney viscosity
and improved filler dispersion in compound, demonstrating excellent plasticizing ability. The incorporation
of LPB prolonged scorch time and cure time of compounds. However, due to the consumption of curatives
by LPB, the crosslink density of the vulcanizates containing LPB decreased, resulting in slightly lower
tensile strength and modulus compared with the TDAE-based compound. By increasing the sulfur loading,
the modulus and tensile strength of compounds containing LPB could be significantly improved. Compared
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with TDAE oil, LPB imparted superior abrasion resistance to the vulcanizates and reduced the tand at
60 °C, indicating improved rolling resistance. On the other hand, LPB reduced the tand at 0 °C, suggesting
a potential decrease in wet skid resistance. Increasing the proportion of 1, 2-units in LPB raised the tand
at 0 °C without affecting the tand at 60 °C, while increasing the crosslink density of compound containing
LPB further decreased the tand at 60 °C. Finally, within the molecular weight range of 3000—7000 g/mol,
the variations in molecular weight and 1, 2-unit content of LPB in vulcanizates containing LPB exhibited
limited effects on processing performance, filler dispersion, curing characteristics, and abrasion resistance.
These findings suggest that LPB is a reactive and environmentally friendly processing aid with significant
potential to replace TDAE oil in green tire formulations.
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Table 1 Formulations of SBR compounds

e TR pINNCIEIVEES JH1 & (phr)
C-Ref TDAE 20
C-110 Polyvest 110 20
C-130 Polyvest 130 20

C-EPMV Polyvest EPMV 20
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Figure 1 "H-NMR spectra of liquid rubbers 110, 130 and
EPMYV in CDCl,

R OWMARERT ZEn TERSEE

Table 2 Molecular weight and viscosities of liquid rubbers

e B TE REmnyra FE@20°C
WG 5 , s
(g/mol) S FE AL (mPa-s)
C-110 2700 3.06 800
C-130 7500 2.95 3000
EPMV 3200 3.25 6000
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Figure 2 Mooney viscosities of rubber compounds
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Figure 3 Storage modulus G'-strain curves of uncured

composites
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Figure 4 Curing curves of compounds
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Figure 5 Stress-strain curves of compounds
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Table 3 Physical properties of vulcanizates

;— 100% 72 300% 5 e
N T h(ﬁiig Jiﬁ . Ji S ﬁgf) S ﬁ;j) Shore A i zfi/”f;‘ tand @0°C  tand @ 60 °C
C-Ref 22513)  56133)  213(0.10)  10450.51) 57 264 0.297 0.228
C-110 19(0.56) 547(8) 1.840.05)  8.98(0.36) 53 — 0.246 0.219
C-130 193008)  51821)  1.90(0.14)  9.85(1.04) 52 — 0.241 0.214
C-EPMV 207(1.0)  54143)  2.080.16)  10.12(0.77) 55 217 0.263 0.219
CEPMV-13XS  222(0.8)  46027)  2390.01)  12.98(0.37) 60 281 0.264 0.184
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Figure 7 tand-temperature curves of composites at 0.5%
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