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Thesis Title Factors of Coagula Raw Rubber that Affecting on White Spots

Contaminant and Properties of STR 20

Author Mr. Wittawat Paknok
Major Program Rubber Technology
Academic Year 2017
ABSTRACT

White spots caused by contaminants in the Standard Thai Rubber (STR) grade
STR 20 are an essential quality problem with this grade. Therefore, the present work aimed to study
the factors affecting white spots in STR 20, starting from raw rubber coagula. In preliminary
studies, the drying conditions of STR 20 were investigated by comparing oven drying in factory
and in laboratory. Suitable conditions for drying rubber in the laboratory were determined based on
the properties of STR 20 with and without white spots. Moreover, the coagulation technique (type
and amount of acid used), tapping season, addition of non-rubber serum into the fresh latex, and
contents of lipids, nitrogen and ash in STR 20, were also studied for their effects on rubber
properties.

It was found that, in the laboratory, oven drying at 125°C for 3 hr gave the best
rubber properties. The samples with white spots contaminants had more volatile matter (VM), ash
and carbon, and higher plasticity retention index (PRI) but lower viscosity than samples without
white spots. Natural coagulation, or coagulation with wood vinegar or biological acid, gave less
white spots contaminants than coagulation with formic acid, which gave more VM. Regarding the
tapping period, it was found that fresh latex from the early tapping season showed the most white
spots. This might be correlated to non-rubber component contents in the fresh latex, such as
nitrogen, lipids and ash. Moreover, adding non-rubber serum into fresh latex increased white spots,

lipids and nitrogen in the rubber.
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To reduce white spots and VM of STR 20, maturation of the cup lumps for more
than 15 days or immersing them in sodium hydroxide and sodium metabisulfite solution at 1-2%
(wt/wt) for 1 hr before use successfully reduced the white spots and VM, with only small effects

otherwise on the final properties of raw rubber.

Keywords: STR 20, Coagula rubber, Non-rubber, White spots, Raw rubber properties
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Effect of alternatives acid coagulation and maturation on properties of cup lump

natural rubber

Wittawat Paknok' Jutharat Intapunl
: Department of Rubber Technology, Faculty of Science and Industrial Technology, Prince of
Songkla University, Surat Thani Campus, Surat Thani, Thailand
Abstracts

Raw cup lump is used as raw material in the STR 20 production. Principally the farmers
have used various acids mainly to coagulate fresh cup lumps. We investigated the effects of various
alternative acids, used to coagulate natural rubber latex, on the volatile matter and the quality
properties of dry rubber. The quality was assessed in terms of initial properties, plasticity retention
index and Mooney viscosity. The alternative treatments were carried out with formic acid, bio-acid
and Agar wood, which were diluted to concentrations of 0.2, 0.3 and 0.4 % by dry rubber content.
The coagulums or cup lumps were then stored for 0 to 45 days. The results show that formic acid
coagulated samples had less volatile matter in dry rubber than when coagulated with bio acid, agar
wood or naturally. Ageing improved the quality properties of dry rubber and decreased the global
translation of properties. Further studies could examine the effects of acid mixtures for further
improvement of STR20 product properties.
Keywords—Natural Rubber, Cup lump, Properties, Acid coagulation
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ABSTRACT

This present work aims to study the effect of non-rubber serums on white spots
contaminant in Standard Thai Rubber (STR) grade STR 20. The work was carried out by the
addition of non-rubber serums of 0, 2.5, 5.0 and 7.5% (wt/wt Dry rubber content) into fresh latex.
Two different latex coagulation processes were carried out by using naturally and by acid for
maturation 0 and 15 days. It was found that the amount of white spots increased consequently with
increasing non-rubber serums of 0, 2.5, 5.0 and 7.5% (wt/wt Dry rubber content) with the volatile
matter of maturation 15 days as 0.36, 0.51, 0.60 and 0.68% for rubber coagulated by acid,
respectively. These results were well corresponded to the observed lipids of changes, nitrogen and
ash content of the dried rubber. Furthermore, according to the characterization of dried rubber
without and with adding 7.5% (wt/wt Dry rubber content) SEM-EDX, the elements of carbon,
oxygen, sodium, magnesium, silicon, phosphorus, sulfur and potassium were detected in different
amounts for each sample.

Srdfay: 019535097 o1efeudae sui lilvens g autifensdy
Keywords: Natural rubber, Coagula rubber, Non-rubber serums, White spots, Raw rubber

properties
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