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o w g; a o P (= VoA Y 9
AT NNANUIN 1 fﬂﬁﬂ"ﬁ]ﬂ@’ﬂiﬁﬂﬂﬁl?\l@iﬂlﬂ!ﬁﬂﬁ\imi1$Wﬂulﬂllﬂ311lﬂ4uﬂﬂ31ﬂlﬂlu‘1]u

vyoauaFey 1,657 un./a. Iasianuvudues Isweamlasudy 10 un/a.

Lo A Bnmeelseavin % MINIA
szEzMIAUHN (11N)
(}n./a.) polsealn
5 1.0841 89.15
10 0.9241 90.75
15 0.3610 96.09
20 0.2698 97.30
25 0.2540 97.46
30 0.1071 98.29

o w :I A o s 12 oA Yy 9
AMITWNNANUIN 2 ﬂﬁfﬂi]ﬂfJfJI‘ﬁ“V‘l@ﬁlfl"lﬁGl,u‘L!HﬁﬂﬁﬂLﬂiWZﬂﬂhliJiJﬂ’ﬂiJelguﬂﬂ’ﬂmﬁllﬂJ"Uu

YoUAATEY 3,314 un/a. Taslianuduiuee Isweamaisudy 10 un./a.

Lo A Binmeelseavin % NMINIA
szEEMIAVN (11N)
(}n./a.) polsealn
5 1.0650 89.35
10 0.3603 96.39
15 0.3222 96.77
20 0.1929 98.07
25 0.0212 99.78
30 0.0048 99.95
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YOUAATEY 8,285 wn./a. Taslanuduiuee Isweamaisudy 10 un./a.

o A Bnmeelsreavin % MIMIA
ITEZRAMIDHUAD (M1T)
(}n./a.) palsvleavln
5 0.9492 90.50
10 0.9241 90.75
15 0.7127 92.87
20 0.0571 99.42
25 0.0180 99.82
30 0.0071 99.92

o w oy A o I 12 oA Yy 9
AMINWNANUIN 4 ﬂTﬁﬂWﬂ’f)fJIﬁ1"]f]’c’fW\lGlGl,u‘L.lHﬁﬂﬁﬂLﬂ'iWZ“ri‘ﬂhliJiJﬂ’ﬂiJelguﬂﬂ’ﬂmﬁllﬂJﬂlu

YOAATEY 16,570 ¥n./a. Tagianuduiuoe Isweamaisudy 10 un./a.

4 Eunaeelsvleanln % M3INAA
SZEZNMSHUNN (UIN)

(un./a.) aalsomiln

5 0.9061 90.93

10 0.3889 96.11

15 0.2381 97.61

20 0.1571 98.42

25 0.1864 98.13

30 0.0055 99.94
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YOWAATEY 1,657 ¥n/a. Taslianududuee Isweamaisudy 10 un./a.

o A Bnmeelseavin % MIMIA
FTEZNAMIDHUAD (M1T)
(1n./a.) palsvleavln
5 0.1905 98.03
10 0.1333 98.66
15 0.0429 99.57
20 0.0302 99.69
25 0.0252 99.74
30 0.0218 99.78

o w g‘ a2 o A oA Yy 9
AT NNIANUIN 6 ﬂ'ﬁﬂ']ﬁ]ﬂ'f)’l’]T‘ﬁ1"]'E)ﬁ'!fl/\l@IEl“lqlu']!ﬁﬂﬁ\iLﬂiWZﬁ‘VliJﬂ'J'HJG[!UVIﬂ'JnJLGUMGUH

YOWAATEY 3,314 wn/a. Taslianuduiuee Isweamaisudy 10 un./a.

o A Bnmeelsreavin % MIMIA
ITEZRAMIDHUAD (M1T)
(1n./a.) palsvleavln
5 0.2857 97.41
10 0.2143 97.85
15 0.1429 98.57
20 0.0651 99.34
25 0.0521 99.47
30 0.0423 99.57




o w oy a2 o A oA Yy 9
AT WANIANUIN 7 ﬂ']ﬁﬂ”lﬂﬂ'f]f]T‘ﬁ'V‘l@ﬁﬂ/\lﬂGlu'L!']!ﬁﬂﬁ\iLﬂﬁWZ‘VT‘VIiJﬂ'JTJJquIuVIﬂ'J']iJL‘UiJGUH
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YOWAATEY 8,285 wn./a. Taslanuduiuee Isweamaisudy 10 un./a.

A Bnmeelsrleavin % MIMIA
TTEZRAMIHUAD (M1T)
(}n./a.) palsvleavin
5 0.9238 90.07
10 0.2810 97.19
15 0.1429 98.57
20 0.0620 99.38
25 0.0520 99.48
30 0.0430 99.57

o w g’ A o s VoA Yy 9
MTNNANUIN 8 mim%ﬂa’eﬂﬁW'e'Jﬁw\lﬁ1uuuaﬂmmﬁwwwummeqummmmmm

ypaunaFen 16,570 un./a. Iagianududues Isweamlasudy 10 un/a.

<] QU =
FZYZNANMINUND (HIN)

1Saaealsoan

% NISNIVA

(3n./a.) ool
5 0.4952 95.04
10 0.1801 98.19
15 0.0820 99.18
20 0.0650 99.35
25 0.0420 99.58
30 0.0290 99.71




‘:‘ o U w
szaznamnzanlumsmaaeanlesa
: a o o’d‘d Y Y [y 4‘ s v
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M3NMaruIn 9 mindaee Isnedvaluindedunsizni lulinnuau

A g o 1 ~ Y A 9
NIZYLIAUNUNNAN ) IﬂEJiJﬂ?WNLﬂIﬁJﬂIH@@IﬁW@ﬁLV‘I@LﬂJﬁu 5 un./qa.

e A Pnaeslsleavin % MINIA
sTELNMMIAVHN (1)
(}n./a.) oolsvealn
10 0.0077 99.85
20 0.0073 99.85
30 0.0012 99.98
40 0.0037 99.93
50 0.0052 99.90
60 0.0057 99.89
80 0.0087 99.83
100 0.0142 99.72
120 0.0225 99.55
140 0.0311 99.38
160 0.0455 99.09
180 0.0667 98.67

o w 091 A o A 1
MTNNANUIN 10 ﬂ'liﬂ'ﬁ]ﬂ’f]ﬂT‘ﬁV‘I@ﬁL‘V\Iﬂ‘IHUHﬁﬂﬁQLﬂiTgW‘I/nJﬂ'ﬂiJelf!u

{ I Y A
Nszeznannuinga q Taetianuduiues Iseamlaisudu 5 unJa.

Lo A PBanmeelsreavin % MINIA
STELNMMIAVHN (1)
(1n./a.) polsealn
10 0.0072 99.86
20 0.0050 99.90
30 0.0026 99.95
40 0.0036 99.93
50 0.0046 99.91
60 0.0069 99.86
80 0.0107 99.79
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L. - 1Suaealsweann % N1INIA
STEZIMMSNUNN (H1N)

(W./a.) polsneavin

100 0.0148 99.70

120 0.0251 99.50

140 0.0329 99.34

160 0.0433 99.13

180 0.0709 98.58

o w 091 A o oA 1 ]
AT WNIANUIN 11 ﬂ'liﬂ'ﬁ]ﬂ'f]’t’]T‘ﬁ‘V‘IE]ﬁl‘l/\lﬂ‘luu’llﬁﬂﬁﬂmi'lgﬂﬂuluuﬂ?1ileuu

A & o 1 ~ Y A v
NIZYLIAUNUNNAN ) IﬂEJ?Jﬂ?WNLﬂIUﬂIH@@IﬁW@ﬁLW@LﬁMﬁH 10 un./q.

e A Pnaeslsleavin % MINIA
sTELNMMIAVHN (1)

(}n./a.) oolsveailn
10 0.0083 99.92
20 0.0061 99.94
30 0.0011 99.99
40 0.0048 99.95
50 0.0060 99.94
60 0.0086 99.91
80 0.0133 99.87
100 0.0163 99.84
120 0.0254 99.75
140 0.0326 99.67
160 0.0455 99.55
180 0.0697 99.30
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AITWNNANUIN 12 fﬂﬁﬂ"lﬂﬂ’f)f]T‘ﬁW@ﬁ!fl/\lﬁGluuTLﬁEJﬁQLﬂiWZﬁVIMﬂTm‘Qu

{ 1< o [ A
Nszeznannuined q Tastinnuduiues IsWemmlaisudy 10 un./a.

o A Enaeelsvleanln % M3INIA
SZEZIAMSNAVHN (I7)
(Wn./a.) palsneavin
10 0.0105 99.90
20 0.0057 99.94
30 0.0006 99.99
40 0.0048 99.95
50 0.0059 99.94
60 0.0073 99.93
80 0.0114 99.89
100 0.0184 99.82
120 0.0192 99.81
140 0.0291 99.71
160 0.0421 99.58
180 0.0655 99.35

o_ v :I s o s 1 ]
AT NNIANUIN 13 fﬂifﬂ%ﬂfJfJI‘ﬁ“V‘I'E’JﬁW‘IGIGluu1Lﬁ€lﬁ\1lﬂ§'1$1’iﬂh13J3Jﬂ’N§J"l!u

{ < o [ A
Nszeznannuingd q lastinnudutues Isemmlaisudu 20 un./a.

e A Pnaeslsvleavin % MINIA
sTELNMMIAVHD (1)
(N./a.) oolsvleailn
10 0.0087 99.96
20 0.0047 99.98
30 0.0025 99.99
40 0.0034 99.98
50 0.0059 99.97
60 0.0071 99.96
80 0.0095 99.95
100 0.0182 99.91
120 0.0301 99.85
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L. - 1Suaealsweann % NSNIVA
STEZIMMSNUNN (H1N)
(W./a.) polsneavin
140 0.0366 99.82
160 0.0433 99.78
180 0.0729 99.64

o w 3’ a o P 1
AMITNNANUIN 14 fﬂifﬂﬁ]ﬂ’EJ6T‘ﬁWi’)Z"flfl/\lﬁs’lquuﬁﬂﬁﬂmiwﬂﬂuﬂﬂu"qu

{ <3 [ A
Aszeznannuings q Tastianudutuee Isveamaisudu 20 una.

o A Bnmeelsrleavin % MIMIA
STELNMMIAVNN (1)
(1n./a.) polsvealn
10 0.0092 99.95
20 0.0037 99.98
30 0.0015 99.99
40 0.0032 99.98
50 0.0043 99.98
60 0.0085 99.96
80 0.0105 99.95
100 0.0178 99.91
120 0.0268 99.87
140 0.0329 99.84
160 0.0423 99.79
180 0.0734 99.63




= d‘ o w
fiyiranzanlumsmaavloanlesa
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MINmMaruIn 15 masidaee Isedvalumindedunsizvi ludianuau

Aewae q Taglinnududues Iseamlasudy s una.

- Binmeelseavin % MINIA
oy
(}n./a.) polsvlealn

5 2.0068 59.86

6 1.8220 63.56

7 1.4278 71.44

8 1.0715 78.57

9 0.4541 90.92

10 0.0025 99.95

o w :I A o s 1
AT NNIANUIN 16 fﬂifﬂi]ﬂfJf]I‘ﬁ“V‘l’e]ﬁlfV‘lﬁGluu%ﬁilﬁﬂlﬂiwﬂﬂuﬂ’ﬂw"uu

N1 9 Taslianududuos Iswoaasudy 5 un/a.

- Enaeelsvleanln % MINIA
Niow
(N./a.) oolsveailn

5 2.0022 59.96

6 1.8133 63.73

7 1.3914 72.17

8 0.9788 80.42

9 0.4537 90.93

10 0.0029 99.94
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AMITWNANUIN 17 fﬂﬁﬂ"lﬂﬂ’f)fﬂ‘ﬁﬂ@ﬁ!fl/\'ﬁGl“L!uTLﬁﬂﬁQLﬂiRﬁﬂqNMﬂ’J"liJ‘QiJ

N1 9 Taslinnududues Isnoavlasudy 10 un./a.
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- Enaeelsvleanln % M3INIA
o
(Wn./a.) palsneavin

5 5.0226 49.77

6 4.0237 59.76

7 3.1329 68.67

8 2.0029 79.97

9 0.9934 90.07

10 0.0037 99.96

o w oy a o Sl 1
AITWNNANUIN 18 fﬂﬁﬂ"l%ﬂ’f)fﬂ‘ﬁﬂ@ﬁ!fl/\lﬁGluuTLﬁfJﬁ\iLﬂiWZﬁﬂiJﬂTliJ‘l!u

N1 9 Taslinnududues Isnoavlasudy 10 un./a.

- Eunaeelsvleanln % M3INIA
o
(N./a.) oolsveailn

5 5.1226 48.77

6 4.1987 58.01

7 3.1222 68.78

8 2.0326 79.67

9 0.8373 91.63

10 0.0049 99.95
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N1 9 Taslinnududues Isnoavlaisudy 20 un./a.

- Enaeelsvleanln % M3INIA
o
(Wn./a.) palsneavin

5 9.0654 54.67

6 8.1267 59.37

7 5.9018 70.49

8 3.5822 82.09

9 1.9067 90.47

10 0.0086 99.96

o W 3’ a o P 1
ATWNNIANUIN 20 mimﬁmaaT‘ﬁWamww”lummammmwmmwm;u

Newane q Taglinnududues Isnoamasudu 20 un./a.

- Pnmeelsreavin % MINIA
oy
(3n./a.) polsealn
5 8.5678 57.16
6 7.5345 62.33
7 5.5511 72.24
8 2.8426 85.79
9 1.5043 92.48
10 0.0051 99.97
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Yoyawanisnaasamsndanearesalmivasavlagliionaey

o 31 o a A Yy 9 ~
AT NNIANUIN 21 msmmaahﬂamwm1uuuﬁﬂﬂmnmmmmummgmm%u

9
ﬁ?ﬂﬁﬂ13$ﬂl@dﬁ1lﬁﬂﬁlﬂlﬂﬁ$ﬁ’

Aa A g g} =
UINIUNNUUUTY

SIEETRLT!

oo Isueoama

AOUNITNIVANN./A.)

SIEETRLT

oo Isueama

HAINI5N199 (WN./a.)

sL@NTNN
lumsnivaee]ls

Woemwa( Fosaz)

4

1UFINATZUIUNTHAN 1.4681 0.5833 60.26
Pl
UNFITINUD9 159970 1.2789 1.0376 18.86
o w 31 A a A Y 9 ~
ATNAIAKNUIN 22 MIn1vaee Isveavaluindeaunanuuivuvsaunaiden
I 1 g’ A o 'd
WUaoUNVBIAAIZVDIH UTITUATIZH
SIEETRT! SIEETRLT! sz@nsNN
A 2 g} o w
YsnUNNV U oo Isvloava oo Isvloava lumstidaeols

AOUNITNIVANN./A.)

HAINISN99 (WN./a.)

Woemwa( Fosaz)

E4

1FIINATZUIUNTHAN 1.4681 0.5754 60.80
UNFITINUD9 159970 1.2789 0.9149 28.46

mInaaealu i 24 nuaius 2548 , 24 Tvnaw 2548 uay 28 Hunu 2548

o w J a A )
ATNAIAKNUIN 23 MItaee Isveaalinindennnszuiumsnania NI NYLUD

AN 1,657 — 16,570 Haansu/ans

5 5um 5um Useansom
i 11008 oo lsWoana oo lsWoana lumsiivnools
(M5W) | Aeumsidan./a) | vaemsiea (unsa) | Weawla( Seeaz)
24 NN 48 1 1.1477 0.1105 90.37
2 1.1477 0.0306 97.34
4 1.1477 0.0534 95.35
6 1.1477 0.0608 94.70
8 1.1477 0.0671 94.15
10 1.1477 0.0474 95.87
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51 5w 5w Useansom
Sudi 11008 oo lsWoana oo lsWoana lumsiivnools
(M5 | Asumsmidan./a) | naemsiaa wn/a) | Weawla( Sesaz)
24 1R 48 1 1.1501 0.1415 90.63
2 1.1501 0.0787 94.79
4 1.1501 0.0514 96.59
6 1.1501 0.0505 96.66
8 1.1501 0.0235 98.44
10 1.1501 0.0179 98.81
28 1. 48 1 1.1731 0.1075 90.83
2 1.1731 0.0846 92.79
4 1.1731 0.0901 92.32
6 1.1731 0.0908 92.26
8 1.1731 0.0912 92.23
10 1.1731 0.0672 94.27

o w S A A Yy 9
AT NNIANUIN 24 fﬂﬁﬂ1%ﬂ’t’)f]1‘ﬁ‘1/‘l@ﬁu"lﬁﬁluuﬂﬁﬁlﬁ’JiJGUfNIﬁ\‘iﬂuﬂﬂ’NiJL"UiJGUH"UfN

UAALTBEN 1,657 — 16,570 Haansu/ans

51 5w 5um Useansom
Sudi 11008 oo lsWoana oo lsWoana lumsiivnools
(M%) | Aeumsmdamn./a) | naemsmaa wnsa) | eawla( Sesaz)
24 NN. 48 1 1.9466 0.0605 96.89
2 1.9466 0.0260 98.66
4 1.9466 0.0200 98.97
6 1.9466 0.0128 99.34
8 1.9466 0.0090 99.54
10 1.9466 0.0086 99.56
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51 5w 5w Useansom
Sudi 11008 oo lsWoana oo lsWoana lumsiivnools
(M5 | Asumsmidan./a) | naemsiaa wn/a) | Weawla( Sesaz)
24 1R 48 1 2.1357 0.0388 98.18
2 2.1357 0.0195 99.09
4 2.1357 0.0135 99.37
6 2.1357 0.0044 99.80
8 2.1357 0.0046 99.78
10 2.1357 0.0045 99.79
28 1. 48 1 2.0464 0.0953 95.34
2 2.0464 0.0452 97.79
4 2.0464 0.0115 99.44
6 2.0464 0.0096 99.53
8 2.0464 0.0133 99.35
10 2.0464 0.0098 99.52
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3. aaiﬁwamﬂﬂ Iﬂﬂ?‘l% Vanadomolybdophosphoric acid method
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50940
spectrophotometer 1 400 — 490
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YRTIRTEEY
~ o A a a 4
1. asazareueanmavouanwes
2. conc.HCI
3. Activated carbon
4. Vanadate-molydate regent
Y
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- @15aza1e B : azae 1.25 N5y uon Tulouuuaauiuian NH,VO,  Tasms
Y v
duliiaoaluiingu 300 Taaans MlMEund iy conc. HCI 330 Taaans

S

Y
=Y < 1 v
Mmsazate B THduaunugungines maisazate A aslunasauna B

Y v
udadminau i 1dlsuag 1 aas

Y
5. msazaenasgiuemila : azare 219.5 Haaniu KH,PO, (anhydrous) 1111
v Y
NOUIUAT 1,000 Hadans 1 laaansvesansazatod = 50.0 luTasniu PO,-P
ad
ABNSHI
[ = Y 1 9y o 1 s A 1 Y a A 4 =1
1. M3dsuiiesveIdiied1a : fiaedaliieygandl 10 Tiauiuedanman 1 vea
Y v Y '

aslunidaed19 50.0 aaaas 1an HCI 1+1 aunsgnsdauyiell Menealreinauauld 100
Uoaans
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Dephosphorization of Wastewater by Use of Fly Ash

from Phuket Incineration Plant
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Abstract

The main objective of this reserch was to study the Dephosphorization of Wastewater using fly ash
from Phuket Incineration Plant at laboratory scale. Optimum condition for dephosphorization were concentration
of Ca™' ion, pH and contact time. The phosphorus concentration of synthetic wastewater were 5, 10 and 20 mg/1
which each concentration divied to nonturbid and tubid wastewater The latter has concentration of turbidity 80

NTU by Hyflo super cell.
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The experimental result also showed that fly ash from Phuket Incineration Plant contained high water
soluble calcium ion (about 54 %). This is the major reaction in the removal phosphorus process. A PO 4-3 removal
efficiency in synthetic wastewater was 99 % at alkaline condition of pH 10, and a contact time 30 min, which
were found to be the optimum conditions and it was found that the removal efficiency increased in turbid
environment. So fly ash from Phuket Incineration Plant is a choice to apply with the removal phosphorus in

domestic wastewater and we can be reused fly in Agriculture.

Keywords : Dephosohorization; Fly ash; Phuket Incineration Plant.
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Abstract

The main objective of this reserch was to study the Dephosphorization of Wastewater
using fly ash from Phuket Incineration Plant at laboratory scale. The study was devided into two
parts. The first part was to determine the optimum condition for dephosphorization were
concentration of Ca’ ion , pH and contact time.

The second part was to apply the optimum condition from the first part, but using raw wastewater
form Showtiwat sea food industry.

The phosphorus concentration of synthetic wastewater were 5 , 10 and 20 mg/l which
each concentration divied to nonturbid and tubid wastewater The latter has concentration of
turbidity 80 NTU by Hyflo super cell. ~ The experimental result also showed that fly ash from
Phuket Incineration Plant contained high water soluble calcium ion ( about 54 % ). This is the
major reaction in the removal phosphorus process. A PO4_3 removal efficiency in synthetic
westewater was 99 % at alkaline condition of pH 10, and a contact time 30 min , which were
found to be the optimum conditions and it was found that the removal efficiency increased in
turbid environment.

The influent’characteristic of raw wastewater from sea food industry was total
phosphorus about 10 mg/l. When using fly ash from Phuket Incineration Plant to
Dephosphorization of wastewater so studying it , predict the appication of using fly ash from
Phuket Incineration Plant and PO4_3 over 90 % . So a choice to apply fly ash from Phuket
Incineration Plant to removal phosphorus havs high efficiency and we can be reused fly ash in

Agriculture.

Keywords : Dephosohorization , Fly ash , Phuket Incineration Plant, sea food industry.





