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Thesis Title Adsorption of Color in Wastewater from Batik Processes Using Ground
Brick
Author Mr. Pichet Noomuen
Major Program Technology and Environmental Management
Academic 2014
ABSTRACT

In process of making batik febric, rinse water from washing batik fabric and
boiling water that used to remove the wax is contaminated with color and heavy metal in the dye ,
those heavy metal such as cooper, lead, zinc, chromium, cadmium and silica mixed in that
wastewater and it toxically effect to the environment directly. Therefore, It is necessary to treat
water to to be good in standard score by law before releasing to natural water resourse. In the
study, We use adsortion technology by using the cracked red brick in 3 difference sizes: 2.0 mm. ,
0.42-0.2 mm. and smaller than 0.42 mm. to be the adsorption meterial for the efficiancy of
treating wastewater. In comparison with various factors found that the cracked red brick which
are smaller than 0.42 mm. can absorb the toxic substance and neavy metal in water the best and
also adjusted the acidity and alkalinity (pH) of wastewater to standard score. Prior to the
absorbtion experiment to adjust the alkalinity (pH) of wastewater, the suitable ratio of the cracked
red brick to the amount of wastewater to absorb the heavy metal from wastewater such as cooper
Cu), lead(Pb), zinc (Zn) ,chrome(Cr), cadmium(Cd),silica .And to adjust the acidity and alkalinity
(pH), turbidity and conductivity of wastewater , COD, BOD., suspended solids (TSS) , total
dissolved solids(TDS) is 1.0:1.0 and the thickness of cracked red brick layer is not less than 5 cm.
However,the efficiancy of the absorbtion is reduce when repeat the absorbtion on the same
bricks.In additional, the absorbtion of heavy metal and the biochemical oxygen demand(BOD) in
some parameters are unsatisfactory. Thus,the practical of using this wastewater teating system

should concentrate the absorbtion ability of the bricks and also consider the other technic as well.

Keywords: Adsorption, Colored wastewater, Ground brick, and Batik
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(Robinson, 2001)

Physical/chemical method

Advantages

Disadvantages

Fentons reagent

Ozonation

Photochemical

NaOCl

Cucurbituril

Electrochemical destruction

Activated carbon

Peat

Wood chips

Silica gel

Membrane filtration

Ion exchange

Irradiation

Elektrokinetic coagulation

Effective decolourisation of
both soluble and insoluble
dyesApplied in gaseous state:
noalteration of volume

No sludge production
Initiates and accelerates
azo-bond cleavage

Good sorption capacity for
various dyes

Breakdown compounds are
non-hazardous

Good removal of wide variety
of dyes

Good adsorbent due to cellular

structure

Good sorption capacity for
acid dyes

Effective for basic dye
removal

Remove all dye types
Regeneration no adsorbent
loss

Effective oxidation at lab scale

Economically feasible

Sludge generation

Short half-life (20 min)

Formation of by-product

Release of aromatic amine

High cost

High cost of electricity

Very expensive

Specific surface area for
adsorption are lower than
activated carbon

Requires long retention times

Side reactions prevent
commercial application
Concentrated sludge production

Not effective for all dyes

Requires a lot of dissolved O2

High sludge production
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N3NYAT (Shaliza and Piarapakaran, 2004)

Uszansmuwlumsmanlanzriin(©)

anaady
Cr Ni Cu Zn Cd Hg Pb

NANIAAAATY

- unnildenwaathe . 64 - - - 100 -
- UIINVADEDINAL § 84.3 - - - 100 -

9
N

- UNEI Tna 80 100 - - - 100 -
- iduloannduihay 80 - - - - - -
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M319n 2.3 WSeumesuilszansaw anuansalumamsalavemiinueaunay ¥1udod

way Vaosnau s (Shaliza and Piarapakaran, 2004)

Uszansmuwlumsmanlanzriin(©)

U U

angaty
Cr Ni Cu Zn Cd Hg Pb
nANIaAAATUIN
nlasniniunay)
- DAL 99 - 100 100 100 - 100
“unavdrah 79 - 80 85 85 - -
_upaunndf e - - - - 90 - -
Woanesa

- L!,ﬂa‘]JLﬂa’E]‘]JEQJ)’OjJ 39.7 61.6 78.8 75.1 99.2 92.7 99.8

- Lmauﬁﬁmgﬂmﬁ}aaﬂm 69.8 69.8 69.8 69.8 69.8 69.8 69.8

Tartaric
9 =
- UNAVINDIFINIA - - 80 - - - 95
- unavAY 66 - - - . - _
NANITAAAT U IUIY
F) Y
- 191910 ¥1UD DY 53.4 . - - ; - .
- W udosimn 99.97 - 100 - 100 - ;
- udosan 93.5 - - - ; ] _
- nlaonuzniien 99.7 - - - ] ] _

- Jraeendu linld 100 83 86 86 - - -
Woanesa

- SiAosningda 1T 1Y - 91 86 75.7 - - -
Woanesa

- SiAosnndunznin 98.84 - - - - _ ]
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M15197 2.4 loTmmonvoanisgadariveslanzniin @waun13 Freundlich Tagld@agad

Tl In'lug (Nanthanit et al., 2006)

wuInlug
Taviznin log ¢ =log K + (1/n) log C; 1/n K R
(L/kg) (cmol/kg)
Cd log q = (0.6968)log C, + 1.053 0.0697 11.2980 0.8597
Pb log q = (1.5841)log C,+ 2.0651 0.1584 116.1720 0.7833
Zn log q =(0.8039)log C, + 1.2275 0.0804 16.8850 0.8078
Cr log q =(0.2461)log C.+ 1.3452 0.0246 22.1410 0.8214
Ni log q=(0.2334)log C,+ 1.1815 0.0233 15.1880 0.9767

3191 2.5 leTmmeuvoinisgadniives laneniin muauns Freundlich Tag1ddagady

3 a o Jd o A d a
udugninensd (iuniiad i sas, nazaug, 2551)

AugnSenonad
. 1/n K ;
Taviznin log ¢ =log K + (1/n) log C; R
(L/kg) (cmol/kg)
Cd log q=(0.6204)log C,+ 0.4121 0.0620 2.5830 0.9856
Pb log g =(0.3076)log C,+ 0.2976 0.0308 1.9840 0.7688
Zn log q =(0.4050)log C,+ 0.1414 0.0405 1.3848 0.7402
Cr log q = (0.0878)log C,+ 0.4593 0.0088 2.8790 0.9020

Ni log q =(0.3140)log C,+ 0.1305 0.0314 1.3505 0.9386




27

M3197 2.6 loTmmonvoanisgaaariveslanzniin @waun13 Freundlich Tagl9@agady

I a = o a Jd a
Wuaumieumzes (Huniag mty"lﬁm, nazAMY, 2551)

a =
AHTIHYIUNTYD

. 1/n K )
Tanzniin log ¢ =log K + (1/n) log C; R
(L/kg) (cmol/kg)
Cd log q =(0.4300)log C,+ 0.5092 0.0430 3.2300 0.9928
Pb log q =(0.5649)log C,+ 1.9267 0.0565 84.4695 0.9666
Zn log q =(0.4875)log C, + 1.2633 0.0488 18.3358 0.9782
Cr log q = (1.4056)log C,+ 2.1898 0.1406 0.0065 0.7677
Ni log q =(0.2334)log C,+ 1.1815 0.0542 5.1310 0.9581

Y = o @ I a o
ﬂ"ﬁ]ﬂﬁ 2.7 ﬂ’lﬁllﬁiﬂﬂlﬂﬂﬂﬂﬁ’]ﬂﬁ’lm’liﬂiuﬂ’li@jﬂcﬁﬂiaﬂgﬁi'!ﬂﬂl@\i LUUI‘V]M],U@ AUYNIIND

J a = @ a d a
Wi uazAumilonmeee (Huniiad i lsag, tazame, 2551)

¥HAYDINIYANY

NAVVDINIYAHY

ANuaINI0 lumMsgaguLaaiiy
anuansnlumIgasuazm
anuansalumsgadudined
ANuaTalumMsgayIasiien

Anuansalumsgaguinma

v
%

J a ~ a [ J
muTm”luw > AU UYUNIS YD > ﬂugﬂiﬁﬂﬂ‘ﬂﬁﬁ
J a ~ a [ J
muTm”luw > AU UYUNIS YD > ﬂugﬂiﬁﬂﬂ‘ﬂﬁﬁ
J a =~ a [ J
muTm”luw > AU UYUNIC YD > ﬂugﬂiﬁﬂﬂ‘ﬂﬁﬁ
4 a = a [ d
L‘]J'LlI‘VIlILlG] > AU UIUNZYD > AUGNIINDHIA

J a ~ a [ J
L‘]JHI‘V]UI,HGI > AUMUYIUNEYD > AUGNIIND NI

@ 4 ~ a a [ =
mi@ﬂmmmmuiﬂu@ TN > Iﬂ’i!,llflll > yYnna > aineda > !Lﬂmﬁﬁll]

NIRAFUVDIAUGNTINONIT

MIPATUURIAUIN YNNI BD

= = o A a o =
> >Ny > > ]
Iﬂﬁlllﬂi] UAALNYY > QNI > UNLNA > NNTH

o o = A A = =
AZNI > AINTT > UNINA > LIAANYN > Tﬂimﬂu




28

= = U [ v A A o 1 = [ 9
NNMSANEULTIUNIUNU N IAAAATUNAAAIHUIYISHITIAIADUVILN

I <} a o a o 1 1 J o v o
WWﬂLﬂUQﬁﬁﬂ’iﬂiiNﬂlu1ﬂmﬂ RENL fﬂi‘ﬂWﬁWUWQﬂ’t’JWﬂﬂﬁ}ﬂﬂ%}ﬂWﬂQQ FIUIAAAATUIININ

[ =

9 | G A 9 o Aa 1
’Jﬁ'ﬂmaﬂﬁl“ﬁﬂWﬂﬂﬁlﬂ‘Hﬂiﬂ$Lﬂuﬂ1§$ﬁluﬂ15lﬂiﬂul1ﬁl@1ﬁNﬁiuﬂWiﬂﬂ%U‘ﬂﬂ UAANUTINITD

0o v A w

@ 1 4 ] 1 1 @ o a
lumsisadnulanzmineglumnua ligeuinisern biduat gamedagiimanaumiien

3 o

~ Y g’; = o W o Y P =
Lﬂu’lﬁﬂ“ﬂ‘ﬁ1ulﬂﬂﬂ VNENiJﬂ’NJJf;’ﬂiﬂiﬂfnﬁ]ﬂIa1/?8TTUﬂllﬂclLlLﬂﬂ!“l’l“l/luﬁl‘lﬂclmmgﬁlLlﬂﬁﬁﬂ‘H1

o

Y
qaaan vilszianaieiiu ‘WiJ’J'IﬂQll’J’ﬁﬁ]ﬂﬂ“ﬁﬂﬂimﬂﬂﬂﬂllﬁ%ﬂulﬂﬁﬂj F1UIINQATUNTT

e

o
Y. < ] a Aa
Usan1a% (17701 NBITLDI, 2550) 309AINIABAZNI Fanzd HnNa uaaien Tasilew
o w @ a d Aa o 1A =\ A J 1
audey Huniadg i lsas, tazaae, 2551) tagdimunaumileaniludiuilsznonves

a 2 o Y- . & o
BNOYUUBANNEINTDAATUT 1AA (Ari Rahmana and Takeo Urabeb, 2013) 40NN UG

9
[ v o

a\ﬂu%?ﬂEJﬁ]TﬂﬁWfJ\‘ITL!‘VIN%“lﬂfﬂiel]ENIﬂi\iﬂ1§ﬁ1i]ﬂuuaﬂiﬂﬂ’q@ﬁﬂ’fﬂiillﬁluﬁlgﬂ‘]fu 131

=

4 =

a o { { 9 @ v W Yo A v o a o J J
Naﬁﬂmmm%ﬂiuﬁuﬁﬂzmuaﬂ WWUIANNYIN ﬂmmumﬁmmiﬂﬂ VI INNDITUA

U q

Y
v A

o w 9y o w 0o v w 3 a
faAfa 31NA ﬂ'IEJGl,V’Iﬂ15fnﬂ'Uﬁl!ﬁﬂ]ﬁ]ﬁﬁ?uﬂﬁ]ﬂﬂ?iﬂmﬂ?WH'l AIUAIUANUANY NTSNT N

[ o

o a 2 v v ya ' Y Y g
NINIINITTITUFIAUALTIUINADUY Vlmﬁaﬂhagmmﬁaﬁiw mimﬂmﬁ@@@mu?{uaﬂam

a

o g { a o a v 4 1A a
wiinvesiuFeninaanmsinaadusinszganyd dgueguaiidszaninmlunisnses
S 3 v Y= o v = @
symnvoudadluidou1daun Tasaunsomiaduaz Taneminilszinn nowas (Cu)
' ! ' v
Azn2 (Pb) danzd (zn) Tnsillon (Cr) uaadion (Cd) 11mirdounszyalansdosas 85-90 uag

3 A ~ a ¥ o ? 9 Y ~
uTVIW’]uﬂﬁ@\nglﬂ'ﬂiJiﬁ DNNNYIFTIVITONTOININATNOU ﬂTﬂUTﬂﬂﬂJllﬂ@ﬂﬂ'JfJ (113190 2.8)

a I A Aq Y 1 v A Yo a 1 A =
BREUNY L‘IJ‘L!’ﬂéﬁ'VIol‘;]fcluﬂTiﬂﬂwuﬂﬂllﬂiﬂﬂﬂ']iJUﬂiJﬂTJUWU ADIUDINIIUDN

%9

P
a9 o

o o a I 1 ) a a
Tagtiuhnnaumiiswaviidunavuasautou nouvziuduaum wlugungiige o
Y

2]

a =1 wua 3 dy [l = ?ol o [ I Y A A
ﬂ”lﬂuu%zuﬂmﬁmmmmwumu FHBLUU ARFNUINT anbvuzluNoUATI NTUKAINNT

v [ ]
1A

A = o 1A A g a v
UAY (U NNLIINI 93LAN) mmm‘mllﬂagﬂ 7x15%3 H¥U. Lu@ﬂﬁ]?ﬂsllu@ﬂu(rlUﬂTﬁWﬂﬁthfJQfJ']ﬂ

v Y 1] a 1 Aa o ya A 49' 1 Y 2K J
UFDULASINYAVVINIYIINTITNUH N Vlﬂﬁi’)"ﬁiJ’E)miJTIﬂTQﬂlm$1(i”|"”lf@\ﬂﬂﬂlu‘1ﬂ@\1@1ﬁ”lﬂ Ay

a9 o

a

~ Y o [ 1 9
prnenlsdmsunmsneaiau lasnasa

wa a o w A @ [ Yy 1 Yy 9 9 Y
NAUTNUAVDIDTNOY Gluﬂ'liﬂ'm@ﬁl!ﬁgiﬁ‘ﬁ?ﬁuﬂ m”l@ﬂanuhumemmu

(43

Iy o o w

! o [ Jq 9 = o 9 Y a A
U u'lﬁlgu'liJ'lﬂiﬂcl‘]fsl"]fllﬂﬂﬂﬂﬂ1iﬂ1ﬂﬂﬁllﬁ51aﬁ$ﬁl.lﬂ AMNNISUIUNTYDUANIUIAN LHTUDU
=

=

=

1 1danugaarnssumsiinzge BednuuSeuiisuszniriavesddounszyauasd

=2

9 9 a [ A A 1 [ 1 = 1 a9 = 9 9
El’t)iJNﬁJWIﬂ’NMiJfJuﬂi@LLG]ﬂGINﬂ'HfJEJNVli iﬂﬂwﬁﬂ1iﬁﬂH1W1J’J1ﬁEJfJiJﬂi$@,ﬂlm$ﬁEJ’E')‘LIW1

manInNNsaaMuMsuanaa 1dlszy awaasluaied 2.9



29

4 a s 3 o a o W
M13197 2.8 WANIIATIINATIZHU T INMIFoUNTEYANHIUNTNTBIR 18D FUBTY (d11in

Y
v Ao w

Y Aa o
tamsnanmii lagusinanimesuadaatina, 2552)
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Conductivity 11.65(x2.52) 11.81 (£2.59) -
(ms/cm)
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Cr (mg/l) 0.006 (+0.001) 0.031 (20.010) <0.25
Cd (mg/l) 0.005 (£0.001) 0.005 (+0.001) <0.03
Silica (mg/1) 181.62 (£139.17) 36.93 (5.155) -
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pH 10.66 (+1.06) 9.39 (+1.74) 5.5-9.0
Turbidity (NTU) 4.61 (+2.80) 331.33 (+227.54) -
Conductivity 4.88 (+4.57) 0.09 (£0.15) -
(ms/cm)
COD (mg/l) 60.33 (+39.14) 135.33.00 (£122.87) <120
BOD, (mg/l) 15.92 (£20.20) 11.33 (£10.97) <20
TSS (mg/l) 17.50 (£10.81) 215.67 (£193.34) <50
TDS (mg/l) 7,930.50 (+8,015.72)  5,172.67 (+5,765.60) <3,000
Cu (mg/l) 0.191 (£0.04) 0.22 (£0.18) <20
Pb (mg/l) 0.046 (£0.03) 0.02 (£0.017) <02
Zn (mg/l) 0.056 (£0.02) 0.09 (0.06) <50
Cr (mg/l) 0.019 (£0.01) 0.03 (+0.016) <025
Cd (mg/l) 0.009 (+0.003) 0.01 (£0.004) <0.03
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M 1 50}
MINIMANUINT 0 1 anuasolumsmsad Taneniin tazaanuanisnveaingea

a 9 a <3 o 1 ¥ Y ¥y A
ANNTZUIUNMITHNAANTIUINN ((DUAIDYINUIAWNTATIN 1)

% 1 :’ Yy A ; d'
MIDEIHIANANIIN 1

o, ' NOUHIU HANUIZUL o
MNANA03 DTYRY MNNIGIY
Tudsy  Tidsu 151

pH pH pH=7
A Color SU 29.54  119.80 1390 lisluRanies
MaNuunTa-Ae (pH) - 11.04 9.89 7.56 5.5-9.0
AAUYY (Turbidity) NTU 359  158.00 7.56 -
Annui 11#h (Conductivity)  ms/cm 378 0.001 2.84 -
1% 1oA (COD) mg/l 32.00  274.00  148.00 <120
A1 Tod (BOD,) mg/l 450 2400  29.50 <20
ﬂlﬂﬁu%ﬁ!ﬁl’)uﬁ@ﬂ (TSS) mg/1 20.50 87.00 403.50 <50
ﬂjamﬁqazmﬂﬁ’wm (TDS) mg/1 5892.50 2806.00 5119.50 < 3,000
UTMUNDULAT (Cu) mg/l 0.158 0.118 0.014 <20
Bumazm (Pb) mg/l 0.081 0.038 0.031 <02
USudInzd (Zn) mg/l 0.042 0.060 0.047 <5.0
e Tasileunanua (Cr) mg/l 0.019 0.026 0.011 <0.25
Winsunaidion (Cd) mg/l 0.008 0.009 0.005 <0.03
U5uuaan (Silica) mg/l 980.80  300.10  108.40 -

=

N1 2 (1) UszmAansens1gaaing sy RUf 2 (W.a. 2539) eonmuanulunsemiyya
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M 1 30}
MINIMARNUINI 1 2 anuansolumamaad Tangin uazaianuanlsnueatinidna

9 1
v A

a a <3 @ 1 4
NNTZUVIUMIHNAAFILIAN (AVADITNANTATIN 2)

D2
v A

% 1 ?)’ Yy A
MIDIIHIANANIIN 2

o, ' POUAIN  HAIWIUIZTUY o
WITUINDT HnuIE NIZIU
lddsy Tudsy U5w
pH pH pH=7
Ad Color SU 6185 18325 1740 liduiitede
MaNuunTa-Ae (pH) - 11.49 10.84 7.54 5.5-9.0
AAUYY (Turbidity) NTU 77.80  247.00 7.53 -
Annui 11#h (Conductivity)  ms/em 9.91 0.003 16.22 -
A% 1o@ (COD) mg/l 105.00 92.00 72.00 <120
A1 Tod (BOD,) mg/l 39.25 500 1650 <20
ﬂlﬂﬁll%ﬁ!ﬁl’)uﬁ@ﬂ (TSS) mg/1 26.50 122.00 7.00 <50
ﬂjamﬁqazmﬂﬁ’wm (TDS) mg/1 16768.5 11745.0  15995.5 < 3,000
UTMUNDULAT (Cu) mg/l 0.243 0.437 0.012 <20
51naazia (Pb) mg/1 0.044  0.005  0.006 <02
USudInzd (Zn) mg/l 0.084 0.166 0.102 <5.0
B Tasdouiaua (Cr) mg/l 0.028 0.047 0.030 <0.25
Wmnamaaiion (Cd) mg/l 0.013 0.015 0.050 <0.03
U5uuaan (Silica) mg/l  2557.00  1656.00 24.01 -

D.

N1 2 (1) UszmanssnsNgaaing sy RUf 2 (W.a. 2539) eonamuanulunsemiyya
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M 1 50}
MINIMARNUING 0 3 anuasolumsmsad Taneniin tuazamanuanisnueaingea

a 9 a <3 o 1 ¥ Y ¥y A
ANNTZUIUMITHNAANTIUINN ((NUAIDYINUIAWNTATIN 3)

D2
v A

% 1 ?)’ Yy A
NIIHIANANIIN 3

o, ' POUAIN  HAIWIUIZTUY o
NINUINDF MUY AIF1U
lddsy Tudsy U5w
pH pH pH=7
Ad Color SU 285 52185 1975 hiduiitede
MaNuunTa-Ae (pH) - 9.46 7.46 7.70 5.5-9.0
AAUYY (Turbidity) NTU 246  589.00 13.18 -
Annui 11#h (Conductivity)  ms/em 0.96 0.26 1.39 -
1% 1oA (COD) mg/l 44.00 40.00 48.00 <120
A1 Tod (BOD,) mg/l 4.00 500 1150 <20
ﬂlﬂﬁll%ﬁ!ﬁl’)uﬁ@ﬂ (TSS) mg/1 5.50 438.00 7.50 <50
ﬂjamﬁqazmﬂﬁ’wm (TDS) mg/1 1130.50 967.00  1406.50 < 3,000
UTMUNDULAT (Cu) mg/l 0.171 0.114 0.023 <20
51naazia (Pb) mg/1 0.014 0014 0010 <02
USudInzd (Zn) mg/l 0.042 0.062 0.039 <5.0
B Tasdouiaua (Cr) mg/l 0.009 0.015 0.049 <0.25
Wmnamaaiion (Cd) mg/l 0.007 0.007 0.005 <0.03
U5uuaan (Silica) mg/l 227.00 57.59 51.87 -

D.

N1 2 (1) UszmanssnsNgaaing sy RUf 2 (W.a. 2539) eonamuanulunsemiyya
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M 1 %}
MINMANUINT 0 4 anuausalumsmaad Tanzwiin uazainnuanidinveariigy

= a 9 a <3 % [l %} Y zgzl.l A
NIUINNIZUIUNMTNAANILIAN (INUNIDYNUIAUNGUATIN 1)

L]
v A

% | :’ k4 =
AIDYINUIANNYUATIN

o, ' NOUHIU HANUIZUL o
MNANA03 DTYRY MNNIGIY
Tudsy  Tidsu 151

pH pH pH=7
Ad Color SU 46415 15585 13595 liifluiisudes
MaNuunTa-Ae (pH) - 10.98 8.73 8.33 5.5-9.0
AAUYY (Turbidity) NTU 25600  52.30 5.78 -
Annui 11#h (Conductivity)  ms/em 13.56 0.08 10.16 -
A% 1o@ (COD) mg/l  4880.00  5440.00  3404.00 <120
A1 Tod (BOD,) mg/l  201.00  210.00  20.00 <20
YBIUYULVINABY (TSS) mg/l 281.00  334.00  278.00 <50
ﬂjamﬁqazmﬂﬁ’wm (TDS) mg/1 17960.5 10740.0 15708.0 < 3,000
UTMUNDULAT (Cu) mg/l 0.048 0.118 0.064 <20
51naazia (Pb) mg/1 0.012 0004  0.005 <02
USudInzd (Zn) mg/l 0.418 0.159 0.111 <5.0
B Tasdouiaua (Cr) mg/l 0.006 0.026 0.020 <0.25
Wmnamaaiion (Cd) mg/l 0.006 0.009 0.005 <0.03
U5uuaan (Silica) mg/l 138.70 44.62 31.77 -

D.

N1 2 (1) UszmanssnsNgaaing sy RUf 2 (W.a. 2539) eonamuanulunsemiyya
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M 1 %}
MINMANUINT 0 5 anuaiusalumsmaad Tanzwiin uazainnuanidinueariigy

= a 9 a <3 % [l %} Y zgzl.l A
NIUINNIZUIUNMITNAANILIAN (INUNIDYNUIAUNGUATIN 2)

L]
v A

% | :’ k4 =
AIDYINUIANNYUATIN

o, ' NOUHIU HANUIZUL o
MNAN03 DTYRY MNNIGIY
Tudsy  Tidsu 151

pH pH pH=7
A Color SU 156.40  101.20 60.65 lifuiitudio
MaNuunTa-Ae (pH) - 11.02 9.58 8.14 5.5-9.0
AAUYY (Turbidity) NTU  183.00 9.58 7.08 -

amanuiih i (Conductivity) ms/cm 12.60 10.06 14.80 -

A% 1o@ (COD) mg/ll  5600.00 4200.00  2480.00 <120
A1 Tod (BOD,) mg/l  173.00 14500  77.50 <20
YBIUYULVINABY (TSS) mg/l 216.00  986.00 33.00 <50
ﬂjamﬁqazmﬂﬁ’wm (TDS) mg/1 18727.0  10208.0 156.38 < 3,000
UTMUNDULAT (Cu) mg/l 0.202 0.451 0.124 <20
51naazia (Pb) mg/1 0.014 0008 0013 <02
USudInzd (Zn) mg/l 0.260 0.283 0.194 <5.0
B Tasdouiaua (Cr) mg/l 0.005 0.020 0.037 <0.25
Wmnamaaiion (Cd) mg/l 0.005 0.006 0.005 <0.03
U5uuaan (Silica) mg/l 68.96  218.10 42.08 -

D.

N1 2 (1) UszmanssnsNgaaing sy RUf 2 (W.a. 2539) eonamuanulunsemiyya
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M 1 %}
MINMANUINT 0 6 anuauisalumsmaad Tanzwiin uazainnuanidinueariigy

= a 9 a <3 % [l %} Y zgzl.l A
NIUINNIZUIUNMTNAANILIAN (INUNIDYNUIAUNGUATIN 3)

L]
v A

% | :’ k4 =
AIDYINUIANNYUATIN

o, ' POUAIN  HAIWIUIZTUY o
NINUINDF MUY NIZIU
lddsy Tudsy U5w
pH pH pH=7
AT Color SU 37325 103.20 86.60 lifuiitadio
MaNuunTa-Ae (pH) - 10.24 8.97 7.92 5.5-9.0
AAUYY (Turbidity) NTU 16567  60.67  86.00 -
Annui 11#h (Conductivity)  ms/em 8.80 8.05 10.48 -
A% 1o@ (COD) mg/!l  3800.00 3960.00  1360.00 <120
A1 Tod (BOD,) mg/l 25500 5200  34.00 <20
YBIUYULVINABY (TSS) mg/l 24150  124.00 58.00 <50
ﬂjamﬁqazmﬂﬁ’wm (TDS) mg/l  9634.50  7835.00 9695.00 < 3,000
UTMUNDULAT (Cu) mg/l 0.283 0.234 0.140 <20
51naazia (Pb) mg/1 0.007 0000  0.011 <02
USudInzd (Zn) mg/l 0.393 0.151 0.101 <5.0
B Tasdouiaua (Cr) mg/l 0.007 0.010 0.037 <0.25
Wmnamaaiion (Cd) mg/l 0.005 0.007 0.006 <0.03
U5uuaan (Silica) mg/l 337.20 55.97 36.94 -

D.

N1 2 (1) UszmanssnsNgaaing sy RUf 2 (W.a. 2539) eonamuanulunsemiyya
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