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Effects of Centrifugal Treatment on Particle Size, Molecular Weight,
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Abstract: Natural rubber (NR) is an important industrial material and strategic resource. Its composition, structure, and
properties are influenced by factors such as the rubber tree cultivar and processing methods, leading to significant
variations in quality stability. By studying the changes in particle size and molecular weight of natural rubber prepared
through different centrifugation cycles, this research explored the effects on rubber composition and performance, which
is crucial for obtaining high-quality rubber. In this study, two rubber cultivars, Reyan 73397 and PR107, were selected
to investigate the impact of different centrifugation cycles on the particle size of latex, molecular weight, physico-
chemical properties of raw rubber, and vulcanized rubber properties. After centrifugation, the particle size of the latex
from both cultivars increased with the number of centrifugation cycles, and the particle size distribution became more
concentrated, with Reyan 73397 having a larger particle size than PR107. The molecular weight decreased, and the mo-
lecular weight distribution narrowed as the centrifugation cycles increased. With more centrifugation cycles, the ash
content, gel content, nitrogen content, and Mooney viscosity of both cultivars decreased, the vulcanization time ex-
tended, but the resistance to storage hardening increased. However, the tensile strength and tear strength were reduced.
The aging resistance of the vulcanized rubber from both cultivars decreased with the increase of centrifugation cycles.
Furthermore, centrifugal treatment increased the glass transition temperature (T,) of the rubber, enhanced its resistance
to wet sliding, and increased the rolling resistance and heat build-up of the rubber.
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Particle size distribution curves of latex from two cultivars with different centrifugation cycles
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Fig. 2 Molecular weight and distribution of rubber from two cultivars with different centrifugation cycles
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Fig. 3 Physicochemical properties of raw rubber from two cultivars with different centrifugation cycles
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Tab. 2 Vulcanization characteristics of compound rubber from two cultivars with different centrifugation cycles
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PR107 3.22 22.54 3.641 0.347 3.294
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Fig. 7 Mechanical properties of vulcanized rubber from two cultivars with different centrifugation cycles
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Tab. 3 Shore A hardness of vulcanized rubber samples
with different centrifugation cycles from different cultivars

o AB/K A B Shore A hardness/HA
Cultivar  gENRL L, L, FL, FL, Ly
P 73397 43 37 35 40 39 36
PR107 44 39 38 42 40 40

T4 2V EREAABODREBERAEMLE
R IR s

Tab. 4 Physical properties of vulcanized rubber after aging
from two cultivars with different centrifugation cycles

Jie 3L BR/R AR PuffmgpE hrfr R
B LHES Shore A (SRS PR
Latex Cultivar  hardness/ Tensile strength Tensile elongation

sample HA retention rate/% retention rate/%
FNRL #iff 73397 -5 65 69
PR107 -5 66 70
Li  #hi 73397 -7 50 61
PR107 -7 54 66
Ly #hi 73397 -11 23 40
PR107 -10 26 41
FLi  #hi 73397 -8 34 55
PR107 -8 36 58
FL,  #hi 73397 -9 37 50
PR107 -10 34 52
Lo #wF73397 -1l 33 42
PR107 -11 26 43
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Fig. 8 DSC curves of raw rubber from Reyan 73397 and PR107
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Tab. 5 Glass transition temperature of raw rubber

ITES T/C
Cultivar FNRL L, FL,
A 73397 —-62.97 —62.81 —62.77
PR107 —63.17 —62.92 —62.81
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Tab. 6 Thermogravimetric data of raw rubber from
Reyan 73397 and PR107

Wi H Item & & Cultivar To/C T/ C T/ C
FNRL B 73397 30.1 376.1 4773
PR107 30.3 376.1 477.6

L B 73397 31.8 376.6 477.1
PR107 31.1 376.1 4772

FL, A 73397 30.3 376.8 478.0
PR107 30.6 376.6 477.6
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