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ABSTRACT

Zinc compounds, particularly ZnO, are commonly used in the natural rubber latex
industry as latex preservatives and an activator in vulcanization. These compounds heavily
accumulate in the sludge in waste pooling pond after processing. If these compounds are not
properly treated, they would produce toxic effects on organisms inhabiting in polluted natural
water resources. Some physicochemical characteristics of the sludge collected from concentrated
natural rubber latex industry, the possibility of zinc removal by microorganisms isolated from the
sludge as well as toxicity tests with Chironomus calipterus (Kieffer) before and after microbial
removal of Zn were investigated. It was found that the physicochemical characteristics of the
sludge at Site 1 (overlapped sediment) including temperature, pH, moisture content, total Kjeldahl
nitrogen (TKN), phosphorus (as P,0,) potassium (as K,0) and zinc contents were 27.7°C, 7.15,
81.90%, 1.97x10° mg/kg, 1.81x10° mg/kg, 15.03 mg/kg and 1.12x10° mg/kg, respectively. For the
sludge from Site 2 (recent processing), the temperature and pH values were similar to those from
Site 1 (29.3°C and 7.68) while the moisture content was lower (48.85%). The TKN, phosphorus,
potassium and zinc contents were also lower than these in Site 1 (9.05X102, 1.08X102, 4.04 and
4.49x10" mg/kg, respectively). The five strains of bacteria (A, B, C, D and E) were isolated from
the sludge collected at Site 1. From Gram staining, the two isolates were Gram positive with a rod
shape (Bacillus) for the isolate A and a round shape (Coccus) for the isolate B. The other three
isolates were Gram negative including the isolate C (short rod shape), D (long rod shape) and E
(round shape). The Zn removal capacities at the initial Zn concentration of 10 mg/L for isolates A,

B, C, D and E in 72 hours were found to be 54.1, 52.9, 51.1, 32.4 and 61.2%, respectively.



The acute toxic effect of ZnO in laboratory expressed as the LC,, with 95% intervals of
confidence on the third-instars larvae of C. calipterus (Kieffer) at 96 hours was found to be 5.90
mg/L. The LC,, value of Zn in the solution from the latex sludge on tested organisms at 96 hours
before microbial removal of Zn was 9.50 mg/L. After Zn removal by the isolate C, the acute toxic
effect of Zn expressed as the LC, on the tested organisms at 96 hours was 10.64 mg/L. The results
indicated that the toxic effect of Zn in sludge from concentrated rubber latex industry could be
readily reduced by isolated microorganisms. There is high potential for application of the latex
sludge waste heavily produced from natural rubber latex industry and toxic to the environment in
agriculture after microbial removal of Zn compounds. The results from this study could be also
used as a guidance to the natural rubber latex industry as an effective biological treatment of Zn
highly contaminated in sediments, and a guideline for risk assessment of Zn on the aquatic

organisms inhabiting in natural waters contaminated with high Zn levels.



