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Abstract: Natural rubber latex (NRL) is susceptible to spoilage, and current high ammonia preservation systems have
serious contamination problems. In this study, NRL was preserved by thione derivative LS, and the preservation effect
on NRL was investigated. The volatile fatty acid value (VFA No.) and viscosity value of LS-preserved fresh latex were
relatively low, and the preservation effect of LS at 0.1% was better than that of 0.25% ammonia. LS-ammonia composite
preservation was used to prepare low-ammonia concentrated natural rubber latex (CNRL), and CNRL could be pre-
served stably for 180 days by the dosage at 0.01%~0.05%. The preserved low-ammonia CNRL had low VFA No. and
good stability, and all the indexes met the requirements of production. The stability of the preserved low ammonia
CNRL was outstanding, and all the indexes met the current production application requirements. The LS-ammonia
composite preserved low ammonia CNRL also had excellent physicochemical and film-forming properties, and the ten-
sile strength and tear strength of the vulcanized film were generally better than those of the current high ammonia pre-
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served CNRL vulcanized film. By infrared absorption spectroscopy, the structure of the preservative LS-ammonia com-
posite preserved low ammonia CNRLvulcanized film did not change significantly; thermal analysis showed that the
thermal stability of the vulcanized film was basically the same as that of the high ammonia CNRL film. In addition, the
safety analysis showed that the LS-ammonia composite preserved low ammonia CNRL dry rubber film did not have
potential toxic effects. There was no skin irritation reaction, and the safety was better. The preservative LS has excellent
preservation effect on NRL, and the composite preservation preparation of low ammonia CNRL has good performance,
which can be used in the production of a variety of pure rubber products, and at the same time, the low cost has a broad

application prospect.
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Tab. 1 Preservation formula of fresh latex samples %
%5 No. 2. Ammonia TT-ZnO LS Na,CO;
Ay 0.25
A, 0.25 0.035
As 0.05 0.1
Ay 0.10 0.1
As 0.15 0.1
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Tab. 2 Storage formula of concentrated latex samples %

%5 No. 24 Ammonia LS H #:fg % Sodium laurate
B, 0.70 0.06
B, 0.25 0.01 0.06
B; 0.25 0.02 0.06
B, 0.25 0.03 0.06
B; 0.25 0.04 0.06
B¢ 0.25 0.05 0.06

x3 ARRERIARFERET

Tab. 3 Formulas of different concentrated latex

preservation systems %
455 No. 4% Ammonia LS FHERR B2 Sodium laurate
(O 0.70 0.04
C; 0.15 0.03 0.04
Cs 0.15 0.03 0.08
Cy 0.25 0.03 0.04
Cs 0.25 0.03 0.08
Cs 0.15 0.05 0.04
C; 0.15 0.05 0.08
Cs 0.25 0.05 0.04
Cy 0.25 0.05 0.08
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Fig. 8 Viscosity changes of low ammonia CNRL in
different preservation systems
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Tab. 4 Stability of prevulcanized CNRL

ER= oH PLAAS 52 BE IFGE B
No. Mechanical stability/s Heat stability/s
C, 10.05 385 56
Cs 9.52 840 45
Cy 9.83 375 49
Cs 9.85 985 53
C; 9.47 680 43
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Tab. 5 Physical and mechanical properties of vulcanized film in different preservation systems

o 300% & {1 1 77 ALY S W Wi A nm By ARG A B RE
G . . : .
No Fixed extension stress Tensile Elongation at Tear strength/ Shore A
' of 300%/MPa strength/MPa break/% (kKN-m™) hardness/HA
C, 1.16 26.32 998 45.14 28.0
Cs 1.09 25.87 958 43.56 26.0
Cy 1.17 27.55 1041 48.19 27.5
Cs 1.16 26.31 969 46.84 26.5
C, 1.18 27.03 1010 45.53 27.5
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Fig. 12 Particle size distribution of CNRL rubber particles
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Tab. 6 Characteristic particle size values of

CNRL rubber particles
poEe) thiz S HpRite D, Bife Doo Kif%
N Intermediate Average Particle size  Particle size
diameter/um diameter/um  of D;o/pum of Dgo/pm
C, 0.822 0.801 0.283 1.266
Cs 0.815 0.786 0.303 1.212
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Tab. 7 Degradation temperature of raw film samples

of concentrated latex C

%5 No. To Tsow T, Te
C 352.42 381.29 379.46 408.88
Cs 360.47 379.41 381.42 397.02
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Tab. 8 Experimental results of raw rubber film cytotoxicity of CNRL samples
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Tab. 9 Skin irritation test results of raw rubber film

of CNRL samples
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Fig. 15 Trial production of latex impregnated products
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