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Abstract

The objectives of this research were: (1) to study suitable quantity of Borassus
flabellifer Linn endocarp’s charcoal in adsorption of dye and lead from wastewater
generated from Krajud dyeing; (2) to study equilibrium duration of the charcoal in
adsorption of dye and lead from the wastewater; (3)to find the lead adsorption isotherm
of the charcoal; and (4) the efficiency of the charcoal in treating dye, COD, BOD, all
dissolving fluids, and lead quantity in the wastewater.

This research was an experimental research. The research methods used the
synthesized wastewater generated from red-color Krajud dyeing with the concentration
of 1,000 mg/l. For the efficiency study of dye adsorption, the standard lead solutions
from the concentration of 10 mg/l and more were used. For the efficiency study of lead
adsorption, the charcoal with 40-60 mesh size was used in calculating the suitable quantity
of the charcoal and equilibrium duration in the dye and lead absorption by the charcoal.
These results and those of the real wastewater were then used in calculating to find the
wastewater treatment efficiency by the charcoal. The data were analyzed by mean,
standard deviation and percent to find the treatment efficiencies.

The research results were that: (1) the suitable quantity of the charcoal in
adsorption of dye and lead from the wastewater was of 0.7g. with the highest absorption
efficiency of 79.69 and 66.90 %, respectively; (2) the equilibrium duration of the
charcoal in adsorption of dye and lead from the wastewater was 1 hour with the highest
absorption efficiency of 79.97 and 66.40 %, respectively; (3) the lead adsorption isotherm
of the charcoal was in accordance with the isotherm equation of the Langmuir model
more than that of the Freundlich model; and (4) the efficiencies of the charcoal in treating
dye, COD, BOD, all dissolving fluids, and lead quantity in the wastewater were of 75.19,
55.45, 68.48, 71.76, and 66.67 %, respectively. The quality of treated water with the
values of dye, all dissolving fluids, and lead quantity were under the standard levels
whereas those of BOD and COD were over than the standard levels. Therefore, applying
the cement pond should be constructed for the storage of wastewater as primary
wastewater treatment from Krajud dyeing prior to treating with the charcoal in columns.

Keywords: Dye, Lead, Adsorption, Charcoal of Borassus flabellifer Linn endocarp,
Wastewater from Krajud dyeing.
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N]ﬂiﬁTﬂ‘l—hﬁx‘iiﬂﬂIiQQ11!Qﬂﬁ1°r‘iﬂ§§3~l!!ﬁ$ﬁﬂ%l@ﬂﬁ1‘ﬁﬂiﬁl

ABUAUNNWIN

ANNAIFIU

1 I 1
manuunsaaza (pH)

pH 5.5-9.0

RNGIGE| (TDS/Total Dissolved Solids)

- 'l3iHu 3,000 mg/l H30O1VANAIILZ A
: o 22
UsLANUDNAITOITUUING ¥ 01 T2nNUD4
T591UQATIMNTTY NAUZNTTUNIAIUAN
a I~ 1 (=N

UANHITUANAITHUA AU 5,000 mg/]

¥ y H 1 9ol 1 H 1
- 111N9NLITV9AIH AU INTRINUAIN NN
< a 1 1
1 (Salinity) 1Y 2,000 mg/l 13 0A9TNIAA

’.f 2 a1 [ A [

TDS Tuihngazimunn1a1 TDS Nijeg lu

v Y ' A K 1 a
UHAIUINT DY m@umma“lﬁ"lmnu 5,000 mg/1

150U UDDY (Suspended Solids)

1A 1 Y 1
hllll,ﬂu 50 mg/l W%ﬂi’]'li]kl@]ﬂ@'l\i!m’)!,l,@ﬂ5$Lﬂ‘1/l
! o 32
UBILHANTOITUUITN W%E)‘]Jﬁﬁlﬂﬂﬂ]’i]\ﬂi\?\?'lu
A ¥ a A
2AAIMNIIN n30UsznnvesszuUNNTINUN

a ] 1 1 a
ﬂﬂ!gﬁﬂiillﬂ']5‘ﬂ')‘]Jf]NN@WHLWUﬁNﬂ?iLL@]UlNLﬂu

150 mg/1
qmwgﬁ (Temperature) UIAU 40 C
2 A A 1 AR o
arsonauy thL‘IJu’V]‘WQﬁQLﬂfJfl
%a 11l@ (Sulfide) 1331 1.0 me/1
Tasen lug (Cyanide) lsisiuo.2 mg/1
?:I o Y 1A A 1 Y 1
umuuaﬂﬁunu hlmﬂu 5.0 mg/1 Wiammmﬂmmmgmﬂizmm

! o 32
VDN AITDITUUINN W%@ﬂi$£ﬂﬂﬂl@ﬂii\ﬂ’lu
A ¥ a A
Q@ﬁ?ﬂﬂiiﬂ WiﬂﬂizmmlmizuummeWﬂ
a < ' T Aa
ﬂmzﬂ‘if.mmim‘uﬂnnawmwuﬁnmﬂmqmﬂu

15 mg/l

Wo3iad lad (Formaldehyde)

l3iPu 1.0 mg/1

a151sznouuea (Phenols)

Tsisou 1.0 mg/1

AADIUDATE (Free Chlorine)

Tsisou 1.0 mg/l
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ABHUAMNIN

Q

AMIAIFIY

% A A [

Aq Yy Y A o w J
ﬁ’li‘ﬂi‘lﬁj@\iﬂuWﬁ@ﬂﬁ]@ﬁﬁiWﬂfﬂi@ﬁﬁ?

U

(Pesticide)

Y 1 as d' [
G]ENG]TJ"UIIMWUGHN'J‘HGI5’35]?1’@‘]J‘V]ﬂ11’iuﬂ

]
v A

Al Ted (5 TuNgangii 20°C/

Biochemical Oxygen Demand: BOD)

laitu 20 mg/l viz vo1RUANA LA WAYTTAN VR
D e 22
UHALTeIsUEING Wi olsznnvesIsenu
A ¥ a A
RAAMNITY 13 0UTLANVBITTVUU T BN
a <3 1 [
AUZNITUNMIAILANNAN BT UAUAITHA TinU

60 mg/1

Ay (TKN: Total Kjeldahl Nitrogen)

l3Hu 100 mg/1 3o 1UARIAA AU TN
D . 2
VYOIHAITOITUHING HI0lsznnvealseau
A y a A
gAeMNI TN WIolszinvosz UL uTeA A
a 3 1 1 a
AMZNITTUMIAIVANNANHIAUANAITUA LD

200 mg/1

A% oA (COD: Chemical Oxygen

l3inu 120 mg/1 M3 oo 1UAAIAA AU TN

! o 32
UBILHANTOITUUINN w%ﬂizmmaﬂiwm

Demand)
A ¥ a ~
gATINNTTY WIollszinnuesszuuToa N
a < [ (=N

AMZNTTUNTAILANNANHIAUANAITUA LU
400 mg/1

Javigwiin

dansd 13itAu 5.0 mg/

=\ a < 9 4
TaseusHadns1aun (Hexavalent

Chromium)

l3itAu 0.25 mg/l

a 14
Tasaiouyiialas1udun (Trivalent

lsisiu 0.75 mg/l

Chromium)

NOILAY 13isA1 2.0 mg/1
uAAI B 13491 0.03 mg/1
MVELE 13itPu 1.0 mgn
Az 13iPu 0.2 mg/1
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”wﬁ@mmm% AMINIGIU
Hamna 13itAu 1.0 mg/1
LaamMila 3itAu 5.0 mg/1
915 11in l3itAu 0.25 mg/l
Loy 13itA 1 0.02 mg/1
som 13itAu 0.005 mg/1

1A a @ a 2 v o A
HRaAINN: TJ5$fﬂﬁﬂﬁ%‘ﬂi'N'J‘V]81?”?((5]5“/]?‘111!Iaﬂlmgﬁﬂlnﬂa@ﬂ AUVUN 3 (W.A.2539)
{ 4 ¥ 2 1 o A
m’;uﬁ3 UNIIAN 2539 ﬁi’]\iﬂ?‘ﬂﬂﬂlﬂ@]5ﬁ1uﬂ3'ﬂﬂhﬂ’l§5$‘]JWEJU'I‘V]\ﬁnﬂLLWaQﬂ'ILuﬂﬂizLﬂ‘ﬂ
a a o a v { {
Tfl'ilil'lu'q@]ﬁ'l'ﬂﬂﬁﬁllllazuﬂllq@]ﬁ’l'ﬂﬂﬁill anlWGI,Ufl"l“]fﬂﬁ]i]'nglﬂﬂ‘H'l Lahﬁ 113 mau‘ﬁ 13

a9 iuil 13 nuAUT 2539
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ﬂ§$ﬂ1ﬂﬂ§$ﬂ§’3\‘i@.ﬂﬁ1ﬁﬂiiu
2VUN 2 (W.71.2539)

ponmuANNlUNsTNBTAR1 599U WA, 2535

Yy v
a A

1509 MnuandnuzThNefiszgeanuenlssH

oo 1ImuANlude 14 uriangnsgnsNmiun 2 (WA, 2535) eenamuanuly
o o A ' Y ¥ 2 9 M 9o ]
WITTIFUYA 159900 WA, 2535 N5z “Dwsznerihneeennn lssnuduua ldvihnmsedisla
H ~

’ LA 1 72 Y A0 < Ao ° a
DYNUAUINITOVAWDY NIUHUIMNUUUANHUS Lﬂullﬂﬁﬂlll‘ﬂjilluﬁ NIHUA Iﬂﬂﬂ5$ﬂ1ﬁ1u51%ﬂflﬁn

& 2y 10 Yot o q Y A e ey ¥ ~ =
léllﬂ_lﬂ‘]%l’l L!G]W\CI‘LW’]E]QVIJM1515’3‘]51/”1?“,71]@71]’]\1 (Dllutlon) 5§Nuﬁﬁﬂ1ﬂ1§ﬂﬁgﬂﬁﬁ\1’q@ﬁ1ﬁﬂﬁﬁll IDON

Y
A A v o o w

Y Y
ﬂizmﬂﬂmuﬂ@maﬂmuzﬂlmmmmzmﬂaaﬂmfﬂiwm A9l Yo 1 MANANNY
:’ Qw = goJ = d' a a A 1 1 g
UING KUY mmﬂmﬂ@mﬂmiﬂizﬂaum)mﬂiwmqmﬁmﬂimmzuwmqgmmm
12 3 3 & a
F15ULHI 000N qmumﬁ’au HAEMINETIND TN 1FUIVBIAUIY TINNIDNNINTTY
4
U9
Y :’ Qq, d' Y = A U dw
U 2 mmmzmﬂeaﬂﬂmiaumqumauummu
I 1 1 1 ] 1 [
(1) anuilunsatazang (pH) e luilesndn 5.5 uaz luwnni1 9.0
Y
(2) NAed (TDS 138 Total Dissolved Solids) #933A1Aa1
(== ] 1 A Aa o 1T A A ] d' o Bkg 1Y
2.1 miaea luwnn 3,000 HAaNITUNDANT M30019UANA19INAMMUA IAVURY
Y 2 ' v 32 g
U51IN9 HHaeTeIsUHING w’%aﬂszmmmTimuq@]mﬁﬂﬁm mmﬁﬂiﬂiwmqmﬁmﬂim

Mriua uaded 10N 5,000 Naansuneans

4 J <3

¥y Y , , ' ,
2.2 NMNINTEI8000910 1591UAIGUHAITNNNMANWAY (Salinity) 1NN 2,000

1 aAg

1 a 90’ Qy = 1 1 =v=\ d‘d ] 1 g 1ra
uaeans mnad TuinwzlmunNnm nawd wmg”lmmmm"lﬁ’llmrm 5,000

Z)
)
e

aan

NSUADANT

f=g)]
L))}

a

(3) @154vIUABY (Suspended Solids) }INIANI 50 HAANTUADANT 13 DBI1ILANAIIDIN
4 N T 4
e 13 Judvdsuaning massess v wiolszmnueslssnugaamngsy awi
n3u159UgATIMNTTNMYUA 1AAe 1iNINNT1 150 Haaniuasaas
(4) Tangwiingiadai

4.1 159% (Mercury) 131110031 0.005 adnSuneans

4.2 1@iiien (Selenium) 11110031 0.02 Tadnsuneans

4.3 uaaRieN (Cadmium) 11110031 0.03 Taansuneans

4.4 920 (Lead) Tu1nn11 0.2 Haansunoans
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J a ] 1 Aa Aa o 1T A
4.5 9151310 (Arsenic) 111NN 0.25 Haansuaeans
4.6 1a51583 (Chromium)
4.6.1 Hexavalent Chromium 13110071 0.25 Haansuaoans
4.6.2 Trivalent Chromium 1011AAI >0.75 UaanSUADANT
4.7 1NiFe3 (Barium) 1011001 1.0 Haansunoans
4.8 Tiina (Nikle) 1A 1.0 Taansuaeans
4.9 NIUAI (Copper) 1iuINNI 2.0 HadnTuaoans
4.10 F902d (Zine) 1WAAN 5.0 HaanSuADaNT
4.11 unamild (Manganese) 1410A1 5.0 HaanSuaeans
@ 4 a I ] 4 1 ] Aa a o =Y
(5) @alvla (Sulphide) Aaufouiulalasmuda s (1,8) hinnna 1 JadnSudodaas
J a I~ 4 1 ] a a o T Aa
©) lwenlug aameuilulalasmuloe lud HON Tivinna 0.2 Tadansunsans
d v A 4 ] [ a a o T Aa
(7) Wosiadlan (Formaldehyde) 11iannnin 1 Hadnsuneans
(8) @15152nouNiuea (Phenols Compond) 311N 1 aansuneans
(9) AADTUDATY
a I'4 ]
(10) IWerd lwd (Pesticide) Tudoed
(11) gauwgil liunna 40 ossusaiBod
1 3 { [
(12) @ doa lulunieSunes
A RS { v A
(13) nau doa luidlunnesufen
¥ 1 1 =Y =Y (%] 1 =Y 1 H
(14) uniutaz lvaiu (0il & Grease) 111101 5 HAANSUADAAT 113 091VANAINIINN
o Qltg [ %’ g 1 @ %’ Qs’ A d‘
mvua ByunulSunaning unassessuim vielsznnvesIssnugaamnssy ami
nsnlssnugaamnssuirue uades linnnat 15 Naanfuaeaas
(15) 11107 (Biochemical Oxygen Demand) Nigaivifil 20 BIFUFAITHA 1181 5 TU 1NN
Aa Aa o 1 A A 1 d' o Bltg 1% 3o’ Qy 1 [} % Qy A
20 HAadNSUADANT W399 1ILANANINNAHUA 1 VU VYT U151NG 1Kae5095 V1N 130
Uszinveslssnugadmnisy  auiingu1ssugadnIsumuue 1aded liunna 60
Uaansunoans
[ [~ ] ] Aa Aa o L=
(16) MAALDYU (TKN %38 Total Kjeldahl Nitrogen) 11110031 100 adnsuseans v3e
J d' o QIda! [ % ay 1 [ %’ Qy A
2UANAIINNMHUA 1T VUAVUS N 1rasessuting visedsznnueeIssanu

gAd NI Iy MuNnTu 159UgaEMNI TR uARDY 11NN 11 200 Tadnsuaoans
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(17) A% 199 (Chemical Oxygen Demand) 1311771 120 FaaniuAeans H30o10L@nA1g
2o 92 o a y 2 . o 22 4
vinimvua 13 Yunudsuaniing uvassesiuihng nielszmnueeIseugadmnssy
uAd 01 111NN 400 HadnSuABANT
v v 5 a v Yo a v A
9o 3 MIasaUABNAIIMTNNIINSINUIAMHNTINMNTe 2 THauTiumsasne T
1 I 1 %’ 2 9q ¥ A o I 1 ioj
(1) M3asaeumANYIUNIALazA19INg 11 l9aToslaanuilunsauaza1ve i
(pH Meter)
1A 9q Yan Y 1 a =
2) Mmiastadeumnaed 1914350 IZMIuNT 551I199UNYN 103 DIAUTATA
=< A = ]
D9gunQl 1059 uwamen Tual 1 9919
[ Yq Ya 1 Y .
(3) MIATIVADUAIFITUVINABY LN 1HITNTATBINIUNTEAIENT D98N (Glass Fibre
Filter Disc)
(4) MIAsIAVAT larEHIn
4.1 MIATINADUMFINLT 1ATHEN NOIUAL LAAKIEN LUITIN AZNI UINa LALLM e
11935 azaouiin uouwonwy aalalns 1W Tamaes (Atomic Absorption Spectrophotometry)
a 3 ) . - A an " Aa o ~
wiialaGauoa sy (Direct Aspiration) HIDITNANANIDNT VY alalasalasi (Plasma
Emission Spectroscopy) yHABUANTING AMWa waraun (Inductively Coupled Plasma : ICP)
] 4 A Aa &
42 MIngaUMDIs A uazsanioy 19 1935ozneulauesesuanlalns
a 4 <
W Tawaas (Atomic Absorption Spectrophotometry) wialalasanumessu (HydrideGeneration)
A an " aa o =~ L. A A o AaRu A
w3odsnaai olavu alalasalad (Plasma Emission Spectroscopy) yuapuannanwna
waean (Inductively Coupled Plasma : ICP)
' A A ) 4 ' a
43 mansdaevalsen Ildisezaouiiauauyesy Iaad oS maia (Atomic
Absorption Cold Vapour Technigue)
" W o
(5) M3agrvauadalia 1% 1935m3 lasiasn (Titrate)
1 sq Yq YA o Y  ax A Ja a a L
(6) miasrvaeun lae lug 11475 nauazaae35 IWsan 1133 Aueda (Pyridine-
Barbituric Acid)
] % 4 A A =
(7) msasaeumesianlad 19 19351ReVT (Spectrophotometry)
' ~ Y Ya o Y A a a ~
(8) MinsNaumMaIslszaeunvuea 19 1HI5nAY LA INAETD 4 o2d TuoUA TWT U
(Distillagtion,4- Aminoantipyrine)
(9) MIasrapUmnasIudasy 191915 1o To Tasuansa (lodometric Method)

o A

1 { Y] o @ o o [ a
(10) MInsaoumMaInlFloatuniomaadasiyrisodas 150 Iasu Tans il

U

(Gas-Chromatography)
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a E 4 o a o o < o 1 ¥
(11 N1IATIVADUYUNHUUBIUN Glﬁml%}!ﬂ%@\?"]ﬂqmﬁﬂu AAUVUSNININUNIDYINUN

U

' %’ LY v 9q Yas v 9 v o Y 90‘ o
(12) mimnmumumuuaz%uu M Fananleaiazat LaueniIdIMinved

@

90‘ (%)
Hniusag v

a

1 4 ana o 1
(13) m3asnaeualilod 119750z lae TuANAT (Azide Modification) NYagil 20
= I v A 1w A Aax A A Y <
pamraIFed 11ua1 5 U AareNUrIeITMIDUNNIN TIInNUgaavnI sy liaNuRUYso U
1 < 4
(14) Mm3asaaeumimou 11 19351ana (Kjeldahl)
(15) M3nsrvaeum®led 11 l9Isdosaars Taglidmaen lalnswe (Potassium
Dichromate Digestion)
v ' o A v P T
1o 4 M3ATVABOVABNAIFIUNNINNTINUIANHNTIH Mo 3 azdeuilulimugiie
¢ H '
Inngrinuaziinge vesanmiansaanaaenurialssmnalng 1130 Standard Method for
the Examination of Water and Wastewater %4 American Public Health Association, Work

Association 111¥ Water Environment Federation mmﬁw%“gam?mi'au Aummnualidae

American Water



111

v
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AsgIUgUMWIN M BihA A

d o 1
INUNMUUAGIZA AT

Ch ¥
, Uszanaanmigumslilse Tend
v A o 1 any
iaumwii’ | Wi IMINTFOU
a A
1.3 navagsd
(Colour,0Odour and - - b} il 5’ 5’ - -
Taste)
2.9unQH 1A30IIAUNRI
(Temperature) oy - i} 5’ il 5’ - (Thermometer) AV
RN ETLITT PRI
< A o 3
3.auunsa - - 5 5-9 5-9 5-9 - L;sendannuilunse
U 0 %‘
HazAN (pH) HazANYIUI (pH
meter)ANITHIA
11U Electrometric
4. 99NV ANY un./a. P20 il 6.0 4.0 2.0 - Azide Modification
(DO)Z/
5.1110f (BOD) un./a. | P8O 5 1.5 2.0 4.0 - Azide Modification?
gaUNYil 20 BN
= I [
waeaunal 5 U
Aaneany
6.uuANGENgY Z 1\
- s 2 IIVRTR Multiple Tube
Tnaesunaving |
191/100 | P8O i} 5,000 | 20,000 - 7 Fermentation
(Total Coliform
ua. Technique
Bacteria)
7.00ANGENgN Y .
- - BU.N. Multiple Tube
Wnoalnavesn | |
1®U/100 | P8O bi] 1,000 | 4,000 - - Fermentation
(Fecal Coliform
ua. Technique
Bateria)
8. lunsa
(NOS)GluWLhEJ un./a. - bl 5.0 - Cadmium Reduction
TuTasu
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Hivoe

d o
NUNMHUAGIZA MUNMIUL

Uszianaamninmumslilselamsi

IEmsasvaeu
9.uon Tuile
. Distillation
(NH3) lunie un./a. - 5 0.5 -
Nesslerization
TuTasau
10.3uoa Distillation,4-Amino
un./a. - b 0.005 -
(Phenols) antipyrene
11.1m99t84 (Cu) Atomic Absorption -
un./a. - b 0.1 -
Direct Aspiration
12.9a10a (Ni) Atomic Absorption -
un./a. - i} 0.1 -
Direct Aspiration
13.uamie (Mn) Atomic Absorption -
un./a. = i} 1.0 =
Direct Aspiration
14.d9n2a (Zn) Atomic Absorption -
un./a. 3 i} 1.0 -
Direct Aspiration
15.unailiey (Cd) 0.005* Atomic Absorption -
un./a. = bi) =
0.05%** Direct Aspiration
16.1nsdlouviia 4 .
o ol Atomic Absorption -
LINHIIUAUN un./a. - i} 0.05 S
Direct Aspiration
(Cr Hexavalent)
17.0207 (Pb) Atomic Absorption -
un./a. - b 0.05 =
Direct Aspiration
18.1/50MN31UA Atomic Absorption-
(Total Hg) un./a. - bl 0.002 - Cold Vapour
Technique
19.21511Y (As) Atomic Absorption -
un./a. - b 0.01 -
Direct Aspiration
20.1“]58111'!{9{ Pyridine-Barbituric
un./a. - bl 0.005 -
(Cyanide) Acid
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Uszianaamninmumslilselamsi
' ad
o - » | MWW | NN I5NMIATIABY
UMM —
ane
21.0NTUAN NG IT
(Radioactivity)
A 1IALAD 0.1
-mssaueanh = )i} = Gas-Chromatography
a/a. 1.0
(Alpha)
-A15 AN 1(Beta)
222159301 W
uazdaiwiia
NUARDIUNINUA
un./a. - b} 0.05 - Gas-Chromatography
(Total
Organochlorine
Pesticides)
23807 ODT)  |lulasnd
= ] 1.0 = Gas-Chromatography
y/a.
24 o rHWiIA E
, lulasns
woarh (Alpha- = )i} 0.02 - Gas-Chromatography
y/a.
BHC)
258005 luTnsns
= i 0.1 = Gas-Chromatography
(Dieldrin) u/a.
26.8293U (Aldrin) | luTasns
- b} 0.1 - Gas-Chromatography
y/a.
o
27180 na0suaz
wilanasdilen 5
) luTnsns
oset = ] 0.2 = Gas-Chromatography
u/a.
(Heptachor &
Heptachlorepoxide
28.10UATU lulnsns lignsaasrony ldan
- bl — 4. - Gas-Chromatography
(Endrin) y/a. IDNITATIVADUNNINUA
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MPN 101.N.40U 1199 Most Probable Number
ax I ax o o a s ¥ ? a
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Standard Methods for Examination of Water and Wastewater &4 APHA :
American Public Health Association , AWWA : American Water Works
Association 116 WPCF : Water Pollution Control Federation U89 ﬁw%’gam@m
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