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Naphatsawan Tangtermsarp 2014: Domestic Wastewater Treatment by Utilizing Lignite
Fly Ash from Pulp and Paper Industry as Pollutants Adsorbent in Natural Treatment
System. Master of Science (Environmental Science), Major Field: Environmental
Science, Department of Environmental Science. Thesis Advisor: Associate Professor

Kanita Tungkananuruk, M.Sc. 127 pages.

The purposes of this research was to remove pollutants in domestic wastewater by
utilizing lignite fly ash residue from pulp and paper industry be used as pollutants adsorbent in
natural treatment system. In the batch experiments, it was found that lignite fly ash 5 g per 50 mL
of domestic wastewater from collected pond of Kasetsart University with 4 h of retention time
gave the maximum removal efficiency of water color and COD at 81.52% and 75.00%
respectively and also the suitable ratio by weight of lignite fly ash to soil was 1:20. The
adsorption isotherm was consistent with both of the Langmuir and Freundlich isotherm. The
continuous flow experiment revealed that at 4 h of treatment time gave the more removal
efficiency of water color (85.35%) and COD (90.91%) than others treatment. In addition, the
natural treatment (constructed wetland) were performed in square tank which filled with filtration
layer and mixture of lignite fly ash and soil in ratio by weight at 1:20 on the top layer growing
Typha angustifolia L. and Vetiveria zizanioides and 4 h of treatment time. The results revealed
that both of plants gave a good efficiency to treat color, BOD, COD, TKN and orthophosphate
which were 86.05%, 85.94%, 86.36%, 61.18% and 94.84% respectively for Typha angustifolia L.
and 93.42%, 90.63%, 95.45%, 75.66% and 95.80% respectively for Vetiveria zizanioides. While
the controlled treatment unit which without using lignite fly ash gave the poor removal which
were 17.63%, 12.50%, 27.27%, 22.37% and 4.13% respectively. Therefore, lignite fly ash have a

good potential for improving the treatment efficiency of the natural treatment system.

Student’s signature Thesis Advisor’s signature
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Domestic Wastewater Treatment by Utilizing Lignite Fly Ash from Pulp and

Paper Industry as Pollutants Adsorbent in Natural Treatment System
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Cat-tail (T'ypha latifolia).
a, the spike, with male flowers
above and female ones below;
b, a male flower; ¢, a female
flower.

MNN 25 ﬁ’ugﬂmﬁ (Typha angustifolia Linn.)
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Subclass: Commelinidae
Order: Typhales
Family: Typhaceae
Genus: Typha

Species: angustifolia
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Division: Magnoliophyta
Class: Liliopsida
Subclass: Commelinids
Order: Poales
Family: Poaceae
Genus: Chrysopogon
Species: C. zizanioides
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2. M5

5H,0)

2.1 Tasideuo laq (Sodium azide; NaN,)
2.2 Twideu'lololad (Sodium iodide; Nal)
2.3 umamiadaima (Manganese sulfate; MnSO,)

24 TwdeylsTodaamuailansa (Sodium thiosulfate pentahydrate; Na,S,0,
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2.5 uilaiu

2.6 TnunaiFeoulalasia (Potassium dichromate; K,Cr,0,)

2.7 wpsasavame (Mercuric sulfate; Hg SO,)

2.8 msazaeFanesdanla (Silver sulfate; Ag,SO,)

2.9 nsadadI3n (Sulphuric acid; H,SO,)

2.10 1,10—%114141%5?111%114"131@15@ (1,10-phenanthroline monohydrate; C ,H,N,.H,0)

2.11 leSeou () Faraeilansa (Ferrous sulfate heptahydrate; FeSO,.7 H,0)

2.12 wleaueu Tuilsudamaanys laasa (Ferrous ammonium sulfate hexahydrate
(FAS); Fe(NH,),(SO,),.6H,0)

2.13 TwunaiFeusama (Potassium sulfate; K,SO,)

2.14 aevnlesFanla (Copper sulfate; CuSO, )

2.15 myazaeiluedisauduannes

2.16 wilalse uaziwiiauug duANIAGS (Methyl red 11a2 Methylene blue indicator)

2.17 10faueaneaod (Ethyl alcohol; C,H.OH)

2.18 NFALDIN (Boric acid; H,BO,)

2.19 msazaneTyaoy InTodava (Sodium thiosulfate; Na,S,0,)

2.20 msazanela@on lansonlas (Sodium hydroxide; NaOH)

221 laTwunedeurloamula wou'lansa (Dipotassium phosphate anhydrous; KH,PO,)

2.22 drsazarouon Tution Tuauma (Ammonium molybdate; (NH,),MnO),)

2.23 msazaeuaud il Tnumaiden m13103a (Antimony potassium tartrate;
K,Sb,(C,H,0,),)

2.24 nsAURENBSLIA (Ascorbic acid; C,H,0,)

aqilgn Uszneudie n3aa n3ere1n NIwaziden tazauL
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1. Mse3eNEIsazale

) v A 4 a 3
1.1 MIm3suaIsazaed1vsuInzHsunaeendauazaleul (Dissolved Oxygen;

DO)

1.1.1 @13azans alkaline-iodide azide (Nal + NaOH + NaN,) Iagazaty lafey-
4 o ¥ o a aa = 4 @ @ =
w'lwa 10 nSulutihinau 40 Tadans uazazae Ixdonleasen leq 500 nFu wauny Tmdon
4 [ %l o I Y A aa Qy Y 3’; 1 a
loTe'laq 135 niuluwinau Wev19lild 950 Uaaans vaznalvidu Mnduaess @
¢ A v "y o q ¥ £ g
d1sazarelaasue las naseou13as I nauesisdng i lvignsidunsa tazitersaud
- a v g ' y Y LI
Y31as 1 8a3 deunuBluriadn neuldnunisasnnaeualsmineariuile asazane
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= @ d o =3
1.1.3 asazaroniasgd Isdey 15 Tedamla 0.025 uesiia Tavazate Ta@ou-
Y 1Y %’ < a = 4 [ Y Aa %‘
TsTodamamuenlamsa 6.025 a5y lnihnau wulw@enlaason laa 0.4 N5y udAAVIN
nAUINLTNIAT 1 ans
?:’ Y FY o [ ?ol < A Aaa Y I 49’ =) [
1.1.4 vwile azareuilaaiv 2 5y Tuiiinau 100 Yaaans avauidluiie@edrny

ANNTAWIA L8N 0.2 N5 tieRUYA

1.2 MIwiTenansaza1edmiuIAIILHa 10d (Chemical Oxygen Demand; COD)
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v A A 9y 9 A Aaa a Ia [ 9 g’/ Qy Yy ~
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9
13 mawssvasazaredmsuinszidTina lulasnunanua (Total Kjeldahl

Nitrogen; TKN)

Y 1 = %
1.3.1 Wegeaale (digestion mixture) (A58 lagazate InundiFousala 134
% d o [ % < a Aaa a v a A Yy 9 [ o
N5y wag aetlwleswamla 7.3 nsu Tuinau 800 Naaaas uNIATaN I AMYNIY 134 ATY

Y3 a 3 o a < Y a = Ay @ =3
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1.3.2  Mixed Indicator Solution @38 NAI5A 0.2% (lagazale wNalsa 100

a A a 4 aa an a
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A a o a J A aa 2 a v 3 Y
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1.3.3 Indicator Boric Acid Solution 383 Iagazatensauesn 20 nsuluiinay
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134 msazarelmaosylaasen laa-lmaosy InTodame wsenlasazaie

I'4 I % Iy g < I a
Tmaenlaasonled 500 nFu uaz Ta@enInTedama 25 5y Tuhnauududenailu 1 aas
~ o v Aa 4 4
1.4 mawisudsazawdmsuanznlsunaess Isodua (orthophosphate)

1.4.1 Stock Phosphate Standard (1.00 ml = 0.1 mg as PO43' -P, 100.0 ppm)
azanela TnunaFeunoala wou'leasad 0.1098 N3y ArunITOULTN
gaunil 105 serusamod 1 %2 lus luhnauudadenailu 250 Haddas luvialsy

< 9 = 1 9 ZIJ
Y5es nuasazangluiauniuazesenylvuneulsnnns
1.4.2 Working standard phosphate solution (1.00 ml = 0.01 mg as PO43- -P, 10.0
ppm) Vilaensazanelude 1.4.1 Y513 10 Tadans asluvindsuilsuias 100 Hadansudd
A y 3 4
129919ABUINAY

1.4.3 Reagent A

~ v a A I o v a A
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Y 9 Aa aa %I < A I a
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YSunaudaes  Co C \% q 1/q 1/C logq logC
(NFW)

1 30 18458  0.05 0577 1733 0.054 -0239  1.266

2 30 12.833 005 0429 2331 0078 -0.368  1.108

3 30 6167 005 0397 2519  0.162 -0401  0.790

4 30 5333 005 0308 3247 0.188 -0.511  0.727

5 30 3458 005 0265 3774 0289 -0.577  0.539

H o v d 1 1 [ o w
VnﬁNN‘H’Jﬂﬁ 9 ﬂ’JHJﬁ'iJW‘L!‘ﬁS%W’JNﬂ1@ﬂﬂauuﬁﬂ Lmz“?ﬁ@aﬂﬂ%)ﬂﬂﬁzﬂ”l'i‘]JT]JﬂGlUﬂ"li

nAapUULaoerIu 1INNTNAREILDLMNS Inaneliloduoyaa10619

5 . ANTANAULLE %10A fooazmsiiiia
A3anN D WA

asaii1 kel Aupde  (WEANIWARS) gaeah %10A
1 0.182 0.185 0.183 224 8.71 36.36
2 0.174 0.176 0.175 208 12.93 4091
3 0.163 0.142 0.153 192 24.14 45.45
4 0.139 0.133 0.136 144 32.34 59.09
5 0.094 0.082 0.088 92 56.22 73.86
6 0.081 0.079 0.080 80 62.19 77.27
7 0.081 0.084 0.083 92 58.71 73.86
8 0.097 0.086 0.092 112 54.23 68.18
9 0.126 0.114 0.120 128 40.30 53.98
10 0.148 0.133 0.141 156 29.85 40.91
11 0.148 0.145 0.147 156 26.87 40.91

12 0.151 0.149 0.150 162 25.37 36.21
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Y ANMIQANAULIET % Tod fooazmstinia
ATIN as o

asaii 1 AYaR2  aupde  RAMINARD a0k %10A
1 0.124 0.131 0.127 192 26.73 45.45
2 0.122 0.109 0.116 160 33.33 54.55
3 0.088 0.092 0.090 112 48.28 68.18
4 0.054 0.041 0.048 96 72.70 72.73
5 0.037 0.028 0.033 48 81.32 86.36
6 0.024 0.031 0.028 32 84.20 90.91
7 0.045 0.047 0.046 32 85.35 90.91
8 0.048 0.053 0.051 48 72.43 86.36
9 0.054 0.056 0.055 80 68.39 77.27
10 0.082 0.081 0.082 128 54.60 63.64
1 0.091 0.082 0.087 144 50.31 59.09
12 0.097 0.086 0.091 156 47.41 55.68
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afafi 1 afeii2 aupde  (AANIAAT) aaaah ¥Tof
1 0.128 0.123 0.126 176 32.16 38.88
2 0.116 0.108 0.112 160 39.47 38.88
3 0.102 0.098 0.100 144 45.94 50.00
4 0.067 0.074 0.071 112 61.62 61.12

5 0.065 0.061 0.063 64 65.94 77.78
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Y ANMIQANAULIETY % Tod fooazmstinia
ATIN _ _ ' e - _
asaii 1 adiii2 aunde  (WEAMIWAAY) o ga00h %10A
6 0.052 0.050 0.051 48 78.65 83.34
7 0.047 0.047 0.047 56 80.81 80.56
8 0.083 0.084 0.064 82 69.99 71.53
9 0.097 0.093 0.096 144 54.87 50.00
10 0.098 0.104 0.101 160 45.41 44.44
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1 0.191 288 4.98 18.18
2 0.181 288 9.95 18.18
3 0.176 256 12.44 27.27
4 0.154 224 23.38 36.36
5 0.097 192 51.74 45.45
6 0.086 192 57.21 45.45
7 0.095 224 52.74 36.36
8 0.119 224 40.80 36.36
9 0.134 256 33.33 27.27
10 0.157 256 21.89 27.27
11 0.163 288 18.90 18.18
12 0.157 320 21.90 9.09
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(Fadntw/ans) FU09UN % 1o@
1 0.132 224 24.14 36.36
2 0.124 224 28.74 36.36
3 0.111 192 36.21 45.45
4 0.089 160 48.85 54.55
5 0.062 128 64.37 63.64
6 0.059 128 66.09 63.64
7 0.063 96 63.79 72.73
8 0.058 128 66.67 63.64
9 0.082 160 52.87 54.55
10 0.088 224 49.43 45.45
11 0.115 192 33.91 36.36
12 0.134 224 22.98 36.36
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0.134 224 27.58 22.22
2 0.122 224 34.05 22.22
3 0.116 192 37.30 33.33
4 0.109 192 41.08 33.33
5 0.087 160 52.97 44 .44

6 0.079 128 57.30 55.56
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2 4 : " % 109 _
ATIN AInITgAnALIEN L Znath 510
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7 0.065 128 64.86 44.44
8 0.081 160 56.22 44.44
9 0.093 192 49.73 33.33
10 0.115 192 37.84 33.33
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1 78.16 43.75 68.18 25.66 94.62
2 85.79 60.16 72.73 35.53 95.58
3 88.42 70.31 72.73 53.95 95.58
4 91.84 81.25 86.36 67.76 95.76
5 93.42 90.63 95.45 75.66 95.80
6 89.74 89.06 90.91 73.03 95.36
7 86.58 88.28 70.91 60.53 94.62
8 68.42 85.16 64.55 53.29 82.54
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1o 4 21us Fvoah 170 %10 Wady  easIsvemila
1 68.42 36.72 54.55 20.39 90.42
2 80.00 56.25 63.64 27.63 94.32
3 82.11 66.41 63.64 38.82 94.32
4 86.05 78.13 72.73 42.76 94.84
5 83.16 85.94 81.82 61.18 93.37
6 79.21 85.16 86.36 58.55 91.67
7 75.79 85.16 81.82 50.66 90.94
8 71.84 84.38 63.64 46.71 90.42
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1 55.53 34.38 45.45 9.87 81.36
2 62.11 43.75 45.45 17.76 84.75
3 68.95 49.22 54.55 33.55 88.95
4 75.79 67.97 63.64 41.45 91.67
5 70.26 75.00 63.64 47.36 88.50
6 64.74 78.13 68.18 53.29 86.51
7 62.63 73.44 68.18 45.39 83.79
8 58.42 67.19 54.55 39.47 79.54
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