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Abstract

The objective of this study was to synthesize cow dung charcoal by carbonization and activation with zinc and
sodium chloride at 400, 500, and 600 °C for a period 1. 2, and 3 hrs. The results showed that cow dung charcoal activated with
zinc chloride yielded the maximum specific surface area of 338.25 + 1.06 mz/g at 500 °C for a period of 2 hrs. The cow dung
charcoals carbonized at 400 °C for a period of 3 hrs. and activated at 500 °C for a period of 3 hrs yielded the maximum
specific surface areas of 198.90 +2.97 and 155.50 +0.71 ml/g, respectively. The specific pore size and volume of the
activated cow dung charcoal with zinc chloride were found to be 16.60 + 0.318 A and 0.0252 + 0.0012 cc/Alg, respectively.
While the carbonized cow dung charcoal has the specific pore size and volume of 20.6 + 0.43 A and 0.014 + 0.0011 cc/Alg,
respectively. The activated cow dung charcoal with sodium chloride has the specific pore size and volume of 26.40 + 0.04 A
and 0.0100 + 0.0024 cc/A/g, respectively.

The cow dung charcoals yielding the maximum specific surface area from each case study were selected to study
their TVOCs adsorption efficiencies. It was observed that TVOCs concentration in the modeling room decreased rapidly
during the initial period of adsorption. After the contact time of 150 mins., TVOCs concentration started to reach equilibrium
for all kinds of cow dung charcoal. The initial TVOCs concentration of 100 ppm and contact time of 200 mins. were utilized
for all experiments. When using the cow dung charcoal activated with zinc chloride at 500 °C for 2 hrs, the maximum TVOCs
adsorption efficiency of 93.15 + 0.07 % was received. The cow dung charcoal carbonized at 400 °C for 3 hrs and the cow

dung charcoal activated with sodium chloride at 500 °C for 3 hrs have the TVOCs adsorption efficiencies of 82.60 + 0.07 %
and 73.90 £ 0.14 % respectively.

Keywords : TVOCs; Tinner; Cow Dung Charcoal; Automotive Painting Shop
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Abstract

The objective of this research was to study treatment of TVOCs from used tinner from automotive painting shops
using photocatalytic oxidation process. The mixture of titanium dioxide and resin coated on fiber glass was applied as a
catalyst. The ratio of titanium to resin and the amount of titanium dioxide used in this study were 5 g : 200 ml and 25 g/mz,
respectively, TVOCs removal efficiencies at different initial concentrations (80, 100, 150 ppm) were investigated. It was
observed that the removal efficiencies were in the range of 82 + 0.2 — 89 + 0.5 % for a treatment period of 150 mins and UV
light intensity of 0.89 mW/cm'® as referred to the previous work. The SEM revealed that a surface of the coated fiber was
rougher after treatment. The treatment period was 120 mins, the UV light intensity was 0.89 mW/cm’, the contaminated air

flow rate into the air cleaner and the treated air flow rate out off the cleaner were 0.7 m/s, 1.0 m/s respective.
Keywords : Photocatalytic oxidation; Total volatile organic compounds (TVOCs); Titanium dioxide; Fiber glass
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Treatment of Total Volatile Organic Compounds from Used Tinner from

Automotive Painting Shop using Photocatalytic Oxidation Process
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