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Abstract: Natural rubber latex (NRL) is prone to microbial spoilage, although conventional high-ammonia
preservation ensures storage stability, it causes environmental and odor problems, while single-component
preservatives often result in insufficient latex stability and mechanical performance. In this study, sodium
pyrithione (SPT), poly(hexamethylene biguanide) hydrochloride (PHMB), polyhexamethylene guanidine
phosphate (PHMG-P), and ammonium persulfate were employed as antimicrobial agents, combined with
corresponding stabilizers, sulfur, and linoleic acid to form novel low-ammonia composite preservative
systems. The colloidal and mechanical properties of concentrated natural rubber latex (CNRL) under
different composite preservative systems were investigated and compared with those of latex preserved
by a high-ammonia system. The results showed that the composite preservatives exhibited excellent
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preservation performance, effectively maintaining the stability of concentrated latex; the pH and viscosity
of latex remained within reasonable ranges, and the mechanical stability time (MST) exceeded 950 s,
overall superior to high-ammonia preservation. Systems dominated by PHMB or PHMG-P effectively
inhibited the formation of volatile fatty acids (VFA), with the VFA number remaining below 0.06 after
180 days. The average particle size of rubber particles in CNRL decreased and the particle size distribution
became narrower under different preservation systems, while the mechanical properties of vulcanized
natural rubber latex (VNRL) films from different composite preservative systems were all improved.
Keywords: Concentrated natural rubber latex; Latex preservation; Composite preservative systems;
Colloidal properties; Mechanical properties
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Table 1 Composite preservative systems for CNRL

PRAF 7 SRS
NI (Wt%) 1# 2# 3# 4 5#
B 0.20 0.20 0.20 0.10 0.65
H R 0.04 0.06 0.06 — —
KOH 0.30 0.30 0.30 0.30 —
SDS 0.40 0.40 0.20 —
SDBS — — 0.40 —
T R — — 0.20 0.20 —
RIRYiif — — 0.04 0.04 —
VEREY iy 0.40 0.40 — — —
Tt 0.40 0.40 — — —
SPT — 0.08 — — —
PHMG-P 0.05 — 0.10 0.05 —
PHMB 0.05 — 0.05 0.10 —
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Table 2 Vulcanization formulation for CNRL
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Figure 1 Variation of pH in CNRL with different composite

preservative systems
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Figure 2 Variation of viscosity in CNRL with different

composite preservative systems
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Figure 3 Variation of the VFA No. in CNRL with different

composite preservative systems
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Table 3 Variation of average particle size in CNRL with

different composite preservation systems during 180-day storage
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15 180 %
Riff(m)  ZHHRE Kift (nm) B ERE

Bk
EERE)

1% 543.00£12.43 0.291+0.089  481.86+8.45 0.289+0.020
2% 534.40+6.22  0.355+0.087 479.03+12.67 0.338+0.023
3% 531.46x21.61 0.366£0.099  454.76x4.91 0.291+0.032
4 546.73+1.27 0.343+0.061  477.90+15.11 0.301+0.022
5% 528.90+12.31 0.28240.058  537.26+8.43  0.371+0.008
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Figure 5 Particle-size distributions of CNRL after 180-day

storage with different composite preservation systems
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Table 4 Mechanical properties of vulcanized films with different composite preservation systems
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3# 1.02+0.02 1.60+0.30 5.36+0.83 944.53+50.20 28.58+0.28 66.86+1.72
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5* 0.97+0.06 1.38+0.16 4.69+2.30 993.8+74.99 26.44+1.23 43.23+4.75
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