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Abstract

Zinc oxide (ZnO) which possesses mild antimicrobial property has been used together with
tetramethyl thiuram disulfide for microbial growth inhibition in concentrated natural rubber, Hevea
brasiliensis, latex, in order to control volatile fatty acid which is limited in latex trading. However, if
ZnO has been added into latex at too high concentration, it will cause negative effect on rubber latex
product producer especially dipped latex product since ZnO will be added again as vulcanization
accelerator. Therefore, if there is no simple method for application in factory, ZnO might have been
added at excessively level according to initial ZnO concentration is unknown. This study, therefore, has
developed a simple and rapid method for zinc determination in concentrated natural rubber (NR) latex.

The high reliable method for zinc determination in latex has been established, which zinc
element has been first prepared as complex compound and detected the quantity by eye visualization in
comparison with zinc standard solution or color measurement by means of spectrometry. This method can
determine both polar and non-polar zinc compounds. The linearity range concentration of zinc compound
determination was found in the range of 0 — 12.5 ppm. The linearity correlation between absorbance and
zinc standard solutions which prepared from ZDEC (Zinc diethyl dithio carbamate) and ZnO represented
by equation: y=1.1157x +0.0465 (R =0.974) and y = 1.1179x — 0.0703 (R = 0.995).

The accuracy and precision of complex formation reaction has been found at the very satisfied
level. The accuracy of this developed method in term of recovery study was found acceptable in the range
of 90-110% for ZnO and ZMBT (2-Mercaptobenzothiazole), while the recovery of ZDEC and ZDMC
(Zinc dimethyl dithio carbamate) determination was found higher than 110%. The precision of the
developed method was found at very good level with the coefficient of variation of all four types of zinc
compounds less than 5%.

In addition, there was no significant difference between zinc determination method of latex
samples by means of the developed method and the ICP-OES (Inductively coupled plasma — Optical
emission spectroscopy) method. When take other factors i.e. user skill, method complexity, time or cost
consuming per sample into consideration, it can be concluded that the efficiency of the developed method
is fulfilled the need of laboratory in the industrial sector which require short time in analysis and low

investment.
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