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(Reduction of malodor problem in STR20 industry by using

bio-wet scrubber)
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Abstract

This report presents the investigated result of bio-sludge characteristics and its generation in wet
scrubber using in the STR20 industry. This sludge caused self pollution with odor problem in wet
scrubber. The results obtained were used to develop the bio wet scrubber in order to treat odor from
STR20 drying in particular, VFAs, NH,, and H,S. The bio wet scrubber was developed as a treatment
system under aerobic condition. The system consists of 2 units, the first unit is a wet scrubber functioning
for temperature decrease, gases absorption, and biological degradation by the sludge in the wet scrubber.
The second unit is SBR unit used as a combination treatment of absorbent effluent and outlet gases from
wet scrubber. The study was conducted to investigate the treatment efficiency and design criteria of the
wet scrubber. The experiment was done with small scale and full scale. The results were found as
following. The exhausted gases from STR20 drying have an average temperature of 49.4 °C. These gases
consisted of VFAs, H,S and NH,. The concentrations of acetic acid, propionic acid, isobutyric acid, butyric
acid, isovaleric acid and valeric acid of the exhausted gases were determined to be 1.2-169 mg/ma, 0.2-
24.8 mg/m’, 0.4-11.4 mg/m’, 0.3-138 mg/m’, 0.3-146 mg/m’ and 0.1-206 mg/m’, respectively, Acetic acid
gas was found to be the highest concentration. It also consists of H,S and NH, gases with the average
values of 12.57 ppmv and 39.67 ppmv. The variation of compositions and concentrations of the gases
were influenced from the raw rubber used. The cocurrent flow wet scrubber used to treat exhausted gases
from rubber dryer was found to has 3 main functions inside: (1) decrease gases temperature about 6-8°C,
(2) treat 6 types of VFAs gases better than H,S gas (the average efficiency removal of VFAs gases was
32-47%, but 14% for H,S), (3) produce bio sludge inside with the average generation rate of 48 mg (dry
weight) per each media per day, or equal to be 368 kg (wet basis) of sludge generated in each circle of wet
scrubber running of 6 days. From the activity sludge testing, it was found that this sludge could be active
in both aerobic and anaerobic condition. In the aerobic conditions, this sludge could release lower
concentrations of VFAs and Sg)f in water used for gases absorption than the anaerobic condition. In
addition, from the study, it was found that aeration to the lower part of wet scrubber unit with the rate of
6-12 m'/hr could promote the activity of microbe in sludge. But it also generated more sludge in wet
scrubber. It was observed that aeration into the wet scrubber could not much increase the removal
efficiency of VFAs, H,S and NH,. However, it made the better quality of absorbent after treated with wet
scrubber. Increase percentage of VFAs, NH,-N, H,S and SCOD in absorbent showed to be lower. In
addition, for SBR unit, it was observed that the unit could not more remove H,S, but it could increase the
removal efficiency of VFAs and NH,. However, it could reduce the concentration of SCOD, NH-N and

SO,” in absorbent water.



