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Anupong Kumlue 2014: Elastic Rubber Factory Wastewater Treatment by Grass
Filtration System and Constructed Wetland with Utilizing Coconut Shell Charcoal
Adsorbent as Growing Material. Master of Science (Environmental Science), Major
Field: Environmental Science, Department of Environmental Science. Thesis Advisor:

Associate Professor Kanita Tungkananuruk, M.Sc. 78 pages.

The purpose of this research was to investigate the improvement efficiency of a grass
filtration system and constructed wetland for elastic rubber factory wastewater treatment by using
coconut shell charcoal adsorbent to remove a variety of organic compounds. From batch
experimental results, it was found that starting with an initial COD concentration of 3,840 mg/l
50 ml and 4 g coconut shell charcoal, the maximum color and COD reduction percentage were
achieved at 79.16 and 55.01 respectively for 4 hr of removal time and 77.67 and 62.32
respectively for 4 days of removal time. Furthermore, adsorption mechanism was conformed to
both Freundich and Langmuir Isotherm and the suitable ratio by weight of charcoal to soil was
1:50. The continuous flow experiment was conducted to simulate the filtrate layers of a grass
filtration system and constructed wetland system which the top layer was the mixed of charcoal
and soil. The results revealed that the treatement efficiency of a grass filtration system had similar
to constructed wetland. Therefore, the filtrated lysimeter technique was investigated by using both
a grass filtration system and constructed wetland which comparative study which were treatment
plants (Cypernusalternifolius and Vetiveriazizanioides) and growing materials (mixed of charcoal
and soil and soil only). The results showed that COD of treated effluent from all experimental
units were less than the standard effluent quality control of industry (120 mg/l). The maximum
percent removal of color and COD achieved from the grass filtration system which growing

Cypernusalternifolius in mixed of charcoal and soil were 91.32 and 76.68 % respectively.

Student’s signature Thesis Advisor’s signature
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Types Percentage (%)
(1) Carbohydrates 2.3
(2) Proteins 1.0
(3) Free amino acids 0.018
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Types Percentage (%)
(4) Other organic acids 0.04
(5) Nitrogenous bases 0.08
(6) Inorganic anions trace amounts
(7) Metallic ions trace amounts
(8) Formic acid (used for latex coagulation) 0.12
(9) Uncoagulated rubber 1.0

Total 4.45

$ 1 { %l a 1 @ 1
M3197 2 AUNABVRIAUNINUNTEIN T53ueNAULTZIINAN 9 WFsumMsunumuIaI Iy

*CEA
RSS Crepe TSR Latax Dipped Regulartory

Paramies concentrate  Products Stands
pH 4.9 5.0 5.7 3.7 7.2 6.5-8.5
Settable solid 50 45 155 100 200 -
Suspended solid 140 130 237 190 241 100
Total solid 3,745 3,500 1,915 7,576 2,457 1,500*/1,000
COD 3,300 3,500 2,740 6,201 2.011 400
BOD 2,630 2,500 1,747 3,192 1,336 50/60*
Ammonical Nitrogen 75 80 66 401 126 300%*/40
Total Nitrogen 500 550 147 606 180 300*/60
Sulphates - - S 1,610 72 1,000

nuentia * CEA (Central Environmental Authority of Sri Lanka) standards Centrifuged latex

processing effluent. (All parameters are in mg/1 except for pH)
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