-y a a 4
Gl‘]Ji‘]JiiZN’JTIﬂ11!‘WMﬁ

Y] Y] Y] d
VUNAINGIAY HHIINNALNHATATTNS

a ] a a A
AIMNYIFTAT UV UNG (mmmamﬁmmﬁ’au)

Syan

a /2 a 2
’JVIEHPH%TG]?@'Q!L’J@]E%}@N 3%81?‘1@'@]5@'\1!&’3@1%@%

&
1394

RGN AV

o w go’ = o Iya I 1 ] 9
fnﬁTJWUﬂl!TLﬁfJIiQNL!Nﬂﬂ']ﬂﬂ’f)\ﬂﬂﬂﬂlsﬁﬁu‘ﬂ“uaﬂﬂﬂ"mL‘]JUﬂiﬂiﬂiJﬂ‘Uig‘U‘UﬁﬂJ'lﬂﬁ’ﬂQ

¥
= =

¥ H 1 % a v v Q' L 1
u1Lﬁﬁllm$Wuﬁ“lziJ‘L!1L‘ﬁElllellf]\1Iﬂi\1ﬂﬁﬁﬂ‘H1’3%EJL!ﬁ%WGNuWﬁQLL’Jﬂé}@mLWﬁMNﬂlﬂdJEJ

AUEIDINNNNTLTIHAS

Pickled Green Mustard Factory Wastewater Treatment by Deacidification Using Limestone
in Combination with Grass Filtration System and Constructed Wetland of The King’s

Royally Initiated Laem Phak Bia Environmental Research and Development Project

W uREiysely g

lanarsanvivreuing

da a a J
@1‘31§Uﬂﬂ%ﬂﬂ1')ﬂﬂ1u‘wuﬁ‘ﬁﬁﬂ

( JOIFNANTINTIAANT AINVUSAY, IN.L.
nsEmEauineniinuis
( 5RMNANTINTIUNUT A9naUSNY, Ph.D.
InhMnIn
( A8 anI1nsdasall 17uan, Ph.D.

U A A (Y} a (Y] d
UUNAIN1QE N?‘i13ﬂﬂ]ﬁﬂ!ﬂﬂﬂﬁﬂ”lﬁﬂi‘iﬂﬁﬂfi!!'g]

d o
( JOIMANTINITINYIU T3¥Na, D.Agr.




a a J
IMNMPTIUNUD
A
139N

o v ¥ a o Ja I J [ 9 ? a
msmmmmaiiwmNﬂmﬂ@mﬂ@ﬂ“lwuﬂuaﬂﬂ’nmﬂuﬂsﬂs’nmmzuumpﬂsmmmﬂ

03

k2 1 Y
tazNuNgLIINeuYe 1ATINMIANEIIT AT RN Ao UIHANE N TY

Q

DUILDIVINANTLINBAT

Pickled Green Mustard Factory Wastewater Treatment by Deacidification Using Limestone in
Combination with Grass Filtration System and Constructed Wetland of The King’s Royally

Initiated Laem Phak Bia Environmental Research and Development Project

Tag

@ &Y Y
HNANINBIUY PAILLND

U

HadaInerds unanedemnyasenaas
4 J 1 a ] a a sA
e nuauyseiuialS gy Inemaasuniuga (emanidunadon)

N.A. 2557



Y % Y o v 3 a @ Ja I
Wysaig gt 2557: mstnimindeTsenudinmanesTaeldiujuaaanuiu

03

1 % g ¥ a o U
nIATINALsTUUVENNToi oA nuhgIniwiouues IasamsAny1Isouazwan

v Y ]
funedouurauinodwilownnmsesvds Wyginemansunitiusa

a sA a sA a a A
Anenenaas aaaAasi) 81U1INMaas UNAdoN NMAIFIINFEAS TUIAaDN

{ a a [ J a @ @
mmﬁﬁﬂ?wnmmuwuﬁwaﬂ: TOIAITAIIVITYAUAN ﬂ\iﬂﬂ!']klﬁﬂﬁ, IN.4. 100 ﬂfﬁ

ax Y]

o I a o J @ a
Wﬂﬂ”lﬂﬂ’t’)x‘]LTJ“L!Wﬁﬁﬂﬂl“ﬂﬁﬂﬂﬂ?iﬂﬂ@hﬂ?ﬂ?ﬁﬁ?ﬂ N3TUIEMSHNN lagdng  aulu

q

e

a 9 LY = g = [ g’/ o 9 A 9 A o
ﬂig‘iJ’JuﬂﬁWﬁﬂulﬂuﬂ ANNIANYT UIATA LASINAD ﬂQMUﬂmﬂWﬁWﬂﬂJGlHQWHﬁQLL’Jﬂ’ﬁf]iJ 19 U1

g

a A a a o a a a d < Ao A= a
Lﬁﬂ‘mﬂﬂ%'lﬂﬂ'i%‘ﬂ?l!ﬂ'liﬂﬁﬁﬂﬂﬂ?ﬂﬂ@ﬁMﬂ%iﬂmﬁﬁﬂu‘ﬂiﬂl!ﬁ%ﬂ’NMﬂUﬂﬁﬂgﬁ N1HIYUINY
o s A I g = o Y a
ﬂﬁgﬂﬁgﬁQﬂLWBﬁﬂﬂQTNLﬂuﬂiﬂ 1“u1lﬁﬂﬂ1ﬂ13ﬁﬁ1uﬂﬂﬂ1ﬂﬂ@ qmwuﬂ“u sazandsuw
a A Y o o 9 Y a dy A S~ P = Ao o
a1 UNTYNY TTUVVUIUA ‘HQ)ﬂﬂﬁ@QHWLﬁﬂLlagWu‘VIGIjMH'IWIEJiJTﬂﬁﬂﬂTﬁﬁﬂHT’Jﬁ]ﬂLlﬁ%WﬁJuT
A ) v A o A o A 91 9 < @ )
AUV AUFNNLUYDUIUBDINININNIESTIFAT Tﬂfﬂﬂfﬂ']uﬂ%ﬁnJ%WiTJLﬂuﬁ’JﬁW]iU AaNI3
1 1T Aa a [ Sol a [ a A
mamwmmﬁuwwuﬂu 60 ﬂiaﬂiuiuuuaﬂ 60 aA7 UIU 9 U fl‘]JiZﬁ‘l/]ﬁﬂWWcl,uﬂTiﬁﬂ
< o 9~ 1w 4 ' ' 9
ﬂ'ﬂlllﬂuﬂiﬂ 1/]1114WL®6]5L1/]1ﬂ1J 6.7 HANITINAQADILUULLUAK W1 MUFNUDIUAZAIWZNTTY 12
1 % a Aaa 3 £y cv a a o v A '
AU Aot e 50 Haaans szeznaduad 5 Julilsz@niammsiiniad (70.80%) MUY
= = P~ o Y o o s &
(78.28%)ua2% 199 (70.00%)gaNga gﬂuuumi@wuﬁaﬂﬂamﬂu 14 1o Tesmos unaveuas

[

a 7 a g’; 1" o 1 aol Y 1 9 a {
LiJ‘(’J‘iL!ﬁ%“V‘I‘Eu@G]f UDNITNUU WU DATITIU Tﬂﬂu’l’ﬁuﬂ VDI DTIUNTAT UENWINI NAUNUAY ﬁ

o

1 4 o v o %7/ =
LWiJ'lgﬁide]f] 1:10 ﬂ'liTlﬂﬁf]\Hl'U'UﬂWillﬁaﬁ@Lﬁ R} Vl?TﬂEJ‘]Ji‘iﬂq'JﬁﬂlW'lZﬂQﬂ Hazuvauuay

& ¥ { 1 Sol =3 ! g =)
RO DY SZUUMEINT 09 Ide wagszuy AU guiniioy  wuNszuuannseaiude 1l

¥

] = = =S 1 d' 1 %7/
152anTMnMs1Iaa (71.19%) ANUYU (66.14%) ez 1oa (85.00%) ﬂmﬁzuuﬁu‘ﬂﬂgum
Y
v v o a 1 ] <
NN A9UY ﬁq‘mmﬁn@am@%”mmauﬂmfsﬂiaﬂuwmﬂﬂaﬂmmmamﬁﬂugmmzuumﬁ’mim

? a = @ 1 a v 9 a Y
‘L!”ILfTEJIﬂEJL‘]EEJ‘]JL‘VIEJ‘U’JE"{E]L‘W”IS‘]JQﬂizWTJNﬂuﬂUﬂ]uﬂSWIZJ%WS”I’JN?T?J@ULLEI%‘]JQﬂ@mﬂﬂﬂall

v

~ K 9 a @ £ A a a o A
LLE‘IZ‘Q‘]JE]”IH W‘]J’J"Iﬂ”I‘L!ﬂSﬁ"I?J%W'i”I’JNfT?JﬂHSTJ?Jﬂ”Uﬂ”li‘]JQﬂ@]u‘g‘ﬂi}"ﬂﬂMﬂi%ﬁ‘ifl‘ﬁﬂ”IWﬂ"li‘]J"l‘]JﬂTl

=

alidosazmariad anwau uazdlod 110 97.92, 91.79 1AZ91.25 AWEIAL

a

A A A A d' P a a o @
DYUDBOUTA EI”IEHJE’J‘H@@W”ISEJTI']ﬁ'ﬂH"I’JTlEﬂuWM‘ﬁWaﬂ



Patcharanut Chudongkaew 2014: Pickled Green Mustard Factory Wastewater Treatment by
Deacidification Using Limestone in Combination with Grass Filtration System and Constructed
Wetland of The King’s Royally Initiated Laem Phak Bia Environmental Research and Development
Project. Master of Science (Environmental Science), Major Field: Environmental Science, Department

of Environmental Science. Thesis Advisor: Associate Professor Kanita Tungkananuruk, M.Sc. 100

pages.

Pickled green mustard products are food preservation by fermentation process. The main raw materials
in production process were green mustard, sugar and salt. Therefore, important problem for environment was
wastewater from production processes that had high amount organic content and acidity. This research aims to
reduce acidity of pickled green mustard factory wastewater by limestone and reduce organic content by grass
filtration system and constructed wetland of The King’s Royally Initiated Laem Phak Bia Environmental
Research and Development Project with using coconut shell charcoal as adsorbent. The results were found that
soaking limestone 60 kg into wastewater 60 L for 9 days that effective in reducing acidity to pH 6.7. From batch
experiments that the highest removal efficiency percentage of color (70.80%) turbidity (78.28%) and COD
(70.00%) were achieved from coconut shell carbon 12g per 50 mL of wastewater and contact time 5 days. The
adsorption model was conformed to both Langmuir and Freundich isotherm. Furthermore, it was found that the
suitable ratio by weight of coconut shell carbon to soil was 1:10. The continuous flow experiments were
investigated by packing growing materials and wastewater treatment similar to the grass filtration and the
constructed wetland system. The results were revealed that the grass filtration system gave the removal
efficiency percentage of color (71.19%) turbidity (66.14%) and COD (85.00%) better than the constructed
wetland. Therefore, the filtrated lysimeter techniques experiments by simulating the grass filtration system were
carried out by comparing growing material between soil and coconut shell charcoal mixing with soil and
growing Cyperus corymbosus Rotth. and Typha angustifolia Linn.It was found that coconut shell charcoal
mixing with soil and growing Typha angustifolia Linn had the good removal efficiency percentage of color,

turbidity and COD at 97.92, 91.79 and91.25 respectively.

Student’s signature Thesis Advisor’s signature
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1:40 5.43 5.45 5.46 5.45 50.00

1:50 5.98 5.99 5.99 599 45.00

1:60 5.98 6.20 6.10 6.10  44.00

1:70 7.41 7.41 7.41 7.41 32.00
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1:40 60.99
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1:60 50.06
1:70 45.50
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1:20 73.00

1:30 74.60

1:40 74.60

1:50 73.90

1:60 74.00

1:70 74.00
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W31 ou
pzamzni”a Co C % q 1/q 1/C  logq logC
(SN)

7 10.9 1 005 0070 14.14 1 -L15 0
8 10.9 08 005 0063 1584 125  -1.19  -0.096
9 10.9 07 005 0056  17.64 142 -124  -0.154
10 10.9 07 0.5 0.051  19.60 142 -129  -0.154
11 10.9 0.6 0.5 0.046  21.35 1.66 -132  -0.221
12 10.9 0.6 0.05 004 2330 1.66 -136  -0.221
13 10.9 05 005 0037 2500 2 -139  -0.301
14 10.9 05 005 0035 2692 2 -143  -0.301
15 10.9 04 005 0032 2857 25 -145  -0397
16 10.9 04 005 0033 3047 25 -148  -0397
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2 3.80 3.78 3.80 3.80 65.08
3 5.38 5.38 5.37 5.38 50.62
4 1031 1035  10.32 10.31 5.35
5 12,00 -1210  -12.12 -12.11 1111
6 -17.02 <1704 -17.03 -17.04 -56.38
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1 3.26 3.24 3.25 3.26 66.14

2 7.88 7.89 7.89 7.89 18.07

3 8.24 8.24 8.24 8.24 14.45

4 8.47 8.45 8.46 8.47 12.04

5 9.64 9.64 9.64 9.64 -15.66

6 14.05 14.03 14.04 14.05 -45.78
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5 1.29 1.23 1.20 1.24 49.42
6 223 2.19 2.18 2.20 9.63

. v o J J 9 o w 1 o Y1 9y
ﬂ]i]ﬂﬂu]ﬂﬁ 18 ﬂ')'lllﬁNWUﬁigﬁUWQiﬁ)ﬂagﬁﬂ'ﬁ‘UT}Jﬂﬂ')’lll"l‘!u ﬂllﬂ’]ﬁcl"])'ﬂ'luﬂga']ug‘v\lﬁ'n

HEUAUAUTINAUMS gAYy (NNnaw)

STUZIMANA AMANNYY Aunde Souaz
@an) aSafil  aSefiz  adaii3 e~
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Y v o ' 9 o o ] v Aa ' 9
ﬂ]i]ﬂwu]nﬁ 24 ﬂ’JTJJﬁ‘llwu‘ﬁizWJN‘iﬂﬂazmillTLlﬂﬂ’ﬂmgu AUAUNTUDIUNTATHENI N

saunumstgnine (51g18)

o ¥ LY Y v Y = 4 o

JzeznMANNY MANNYY Aunay Jotas
o EA E A msthdiaanuyu

(@dev) A39N 1 AN 2 AN 3

1 791 791 7.90 791 91.79

2 9.33 9.33 9.34 9.33 90.32

3 17.91 17.92 17.90 17.91 81.42

4 27.90 27.93 27.90 27.91 71.04

5 40.12 40.04 39.99 40.05 58.45

6 54.54 54.49 54.50 54.51 43.45




Y o o o J o W v A J
ﬂ]’iNN‘M’Jﬂ‘ﬁ 25 ﬂ’JHJﬁiJWl!‘ﬁﬁZW’JN%I@ﬂagﬂWiUWUﬂ@I’da ﬂUQUWﬁNQWHﬂSaWNZW%}TJ

sawnumstgnine (51g1B)

98

YY) [ J
usIaaNNg (ﬁﬂﬂ11”i)

v o w A 2
ii’)ﬂﬁ%ﬂli’)x‘iﬂ1§ﬂ]ﬂﬂ"lﬁii’)ﬂ

1
2

91.25
90
85
85
50

50

MIVNUINT 26 mmﬁnﬁuﬁswiw%’eﬂazmiﬁw

Wy (gUi)

v A o

Uad NUNIT

l¥auediumersmnumslgn

szaznAdNNE Ansganauas Aunde Souaz
@) afai1 %z aSed3 msthiiaa
1 0.23 0.23 0.23 0.23 92.05
2 0.27 0.27 0.27 0.27 90.29
3 0.73 0.72 0.73 0.73 71.20
4 0.97 0.97 0.97 0.97 60.73
5 1.91 1.92 1.92 1.92 21.36
6 3.89 3.91 3.90 3.90 -61.60




99

Y o o o J o w ] @ A ] J @
ﬂ]’iNN‘M’Jﬂ‘ﬁ 27 ﬂ’JHJﬁ'lIWl!‘ﬁﬁ%W’JN%I@ﬂa$ﬂ15U1Uﬂﬂ’NN‘1{u ﬂUﬂWiﬁl%}ﬂu@t’JN@ﬂ’Ji’mﬂU

mydgniny (gUnH)

e e At AL Sonay
(@) msthdiannuu
1 51.15
2 -16.18
3 -78.76
4 -123.02
5 -167.63
6 -225.38

d' [ v J 1 9 o w A a o ya 1 = 1 [
MINWHINN 28 ANVTUNUTIZHINIPazN151UAT 1oR NUNIS IFALDE1AEITINATING

Ugnivy (51l#)

LYY [ <
szaznMaNNe (alas)

b4 o w A =S
Sesazveamsindndleq

1

2

75.46
60.00
0
0
-90.00

-107.50




100

ﬂi%%&lﬂ1§ﬁﬂﬁ1l!a$ﬂ1iﬁ1ﬂ1u

Yo - muana UNAMINBTAL §AA)

S dou il iifa 28 $UAY 2529

aouiiAn INIANLTUNT

sz iamsanun Inenansiunacai)
UMINGAEN TN

o v 4 d‘ Y%
ﬂ1!!ﬁu@ﬁu1ﬂﬂ1ﬁﬁ]uﬂﬂ@ﬂ‘i—! -
d‘ o U
amuwmamﬂﬂc‘guu -
a0 % a
HWANTHALAHUAS ITNIANINIBINT 2

=< : Yo
NUMSANYINASY -





