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Narinthon Moungsan 2015: Utilization of Lignite Fly Ash in Constructed Wetland
Treatment System for Reducing Phosphate from Domestic Wastewater. Master of
Science (Environmental Science), Major Field: Environmental Science, Department of
Environmental Science. Thesis Advisor: Associate Professor Kanita Tungkananuruk,

M.Sc. 91 pages.

This research was to enchance the phosphate removal efficiency of the constructed
wetland treatment system by using lignite fly ash from pulp and paper industry. The phosphate
removal efficiency at 96.64 was achieved from lignite fly ash 4 g per 50 mL of 10.0 ppm. the
standard phosphate solution and 20 min of contact time. Experimental adsorption data fitted with
Langmuir and Freundlich adsorption isotherms. The column experiment was also investigated to
determine the phosphate removal by filtration layers (gravel, coarse sand and fine sand) which the
top layer was the mixture of lignite fly ash and soil in the ratio by weight of 1:10. The results
revealed that continuous flow treatment gave the maximum removal efficiency at 99%. Therefore,
the constructed wetland was simulated in square plastic tank size 51x51x54 cm. that packed with
gravel 7cm, coarse sand 3 cm, fine sand 2 cm. and mixed lignite fly ash with soil (1:10) 30 c¢m.
and growing emergent plants (Vetiveria zizanioides and Typha angustifolia Linn). The results
demonstrated that the phosphate removal efficiency of two treatment plants in excess of 90%
from 80 L. of wastewater from Kasetsart University collection wastewater pond were obtained
while the control unit which using only soil in the top layer, about 68% was obtained. The
experimental results shows that lignite fly ash has a good potential to remove phosphate which is

the cause of eutrophication.

Student’s signature Thesis Advisor’s signature
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12 0252 0.254 0.253 0.253 43.14

16 0310 0310 0.310 0.310 30.33

20 0363 0367 0.365 0.365 17.97

24 0.403 0.407 0.405 0.405 8.98
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» Z 4 A Z minag o
(Tu) ATl Ase2  Asan3 M3QAG

4 0.015  0.016 0.014 0.015 96.62

8 0.060  0.0600 0.060 0.060 86.51

12 0.104  0.107 0.107 0.106 76.17

16 0.150  0.150 0.150 0.150 66.29

20 0.194  0.195 0.196 0.195 56.17

24 0240 0.239 0.241 0.240 46.06
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(Tu) asaN 1l AsaN2 AN 3 MIYATY

4 0.037 0.036 0.038 0.037 91.68

8 0.083 0.084 0.085 0.084 81.12

12 0.123 0.126 0.126 0.125 71.91

16 0.170 0.170 0.170 0.170 61.79

20 0.215 0.214 0.216 0.215 51.68

24 0.260 0.260 0.260 0.260 41.57
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1.m1mﬂuﬂimm$dw (pH)
2. 1T0f (Biochemical Oxygen Demand) *
3. GU’ENLL%QLLGU’JuaE)EJ(Suspended Solids) **
4. ﬁﬁuuax‘lmﬁu (Fat, Oil and Grease)
5. Woavosa ‘ﬁ’ﬂﬁuﬂ (Total Phosphorus)

6. luTasuUNMuA (Total Nitrogen)

MATTIU
5.5-9.0
l3ihu 20 HadnSuroans
l3ihu 30 HadnSusoans
l3inu 5 Jaansunoans
T3y 2 Taansurlearesaneans

Tuidu 20 Haansu luTasaudoans
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aﬂﬂﬁﬂhlu@mﬁﬂﬂu AITNE 30 LHEUANAT Vlﬁlﬁﬂ‘ﬂ']ﬂﬂ']ﬁﬂ'lu')ﬂ!u']ﬁuﬂﬂl’ﬂﬂ%uaﬁﬂﬂ@ﬂ
o ] ' o 2 @ g
ADYNNLFU NITATUINUIHUNUBIBUNINEINYTU
a4 A 3 v
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42x42x3 = 5,292 gRINANIHUALIAST

ANUHUILUUNT 8O = 1.54

178 = ANUNILUIY x USuag
M =1.54x 5292
— 8,149.68 g.=> 8,149.68/1,000 (2=>kg.)
=8.14 kg. Uszunm 8.2 kg.
gaiummsmuaanuruiueg ldimiinaase lli

- N33R 7 cm. =>12.4 kg.

NNYHYIV 3 cm.  =>8.2 kg.

N51002100A 2 cm. => 5.9 kg.

au -+ fﬁﬁ] 30cm. => 90 kg.
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N310AZIDEA g4 2.8 cm.

NIYNne1y E:IN 4.2 cm.
N33R 3 9.6 cm.

Wegi

v 9
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WayngunNUNITUS

2 J a @
FUNTWHYIY 5,292 @NUIANLEUANAT = 8,200 NIV
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ADAUU

2 J a
FUNTWHYIY 99.49 @NUIANLEUANAT

= K o 1 (% v J g @ v I @
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99.49 x8.200 = 154.16 N3W
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