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ABSTRACT  

TITLE MONITORING OF WATER QUALITY FROM PLASTIC WASTE 

WASHING PLANT: A CASE STUDY OF WANGHIN DISTRICT, SISAKET 

BY SUPOLCHAI SONGKLOD 

DEGREE MASTER OF ENGINEERING 

MAJOR ENVIRONMENTAL ENGINEERING 

CHAIR ASST. PROF. KARNIKA RATANAPONGLEKA, Ph.D. 

KEYWORDS WASTEWATER / WASTEWATER TREATMENT / PLASTIC WASTE 

WASHING PLANT 

The objective of this research is to characterize the effluent from plastic waste washing 

plant and to evaluate the efficiency of wastewater treatment system of Bannongsala, Wanghin 

District, Sisaket. The rate of washing plastic waste was 300 kilogram per day and generated 

wastewater about 2,000 liter per day. The samples were collected to detennine water quality from 

December 2012 to February 2013. Two selected points of sampling were from waste washing 

pond and natural treatment pond. The characteristic of wastewater from washing pond was 

pH 6.77, turbidity 89.43 NTU, lead concentration 0.16 milligram per liter, settable solid 

167.03 milligram per liter and BOD 187.50 milligram per liter. The characteristic of wastewater 

from natural treatment pond was pH 6.27, turbidity 17.38 NTU, settable solid 25.00 milligram per 

liter and BOD 15.50 milligram per liter while lead was found at 0.05 milligram per liter only 

in December. The results of evaluation system indicate that the presented natural treatment pond 

has a good efficiency. However, increasing the quantity of waste in the future probably affects 

the treatment system and improving of the system needs to be considered in order to control 

the standard quality. 
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1';'U m1f1 -H'U 'VI'i1rJ 
.,  tf jI. 

'\IrJ: i 00n'il1nU11ffrJl'U.;J'ULllll'U'\I0-3'\1tJ1'U m'i ua:: 'il:ijm'ilhufl 
.,. .cI .. 0  rd. r, 0 QI 

l fI rJ 'VI 1-3 m rJ flTrWn'\l 'U fI fJ 'U 'H 'U l'rf fJ 'VI1m 'i Lwnfl::n fJ'U fJ fJn 'ill n 'U 1'VI Nl'U '\I 'U fI 0 'U m'i tJ 1tJfI 'VI H 

(mllfl1tJfJlJlJa-W1:J, 2555) 
o .., .... 

2.4.2  fll1tJl1JfI'nHlfl1J 

LrI'U '\ItJ 1 fJfll\ifI ff1'i Lflij 11 -3 tI'U t O'U''UJ1tffrJ 

L';'U lam:11'un ff1'i-W1:J fffll'rffl11111tl'U 

mfl mnhL401'ifl 1rl'Ul'U ''U'\ItJ1'Um'iU1,j'flJ1tffrJ fJ1'Ilij,T'UflfJ'Umnj,,j'fI'VIHLflij 
,  _!iI A. , !II , .l '\' • I • .... 

'U'\I'UflO'U q'fl111rJ l'rf fJ'VIl 11'U 1 ffff:mflua :: tI'i 1fHnn1'1ffJ l'ifl f1'llJ1HI'U 1'U1 'VI N1'U m'itJ1tJfI 

lflrJ1id, (mlJfl1tJfJlllla-W1:J, 2555) 

2.4.3  fll1,hufI'nHtilfllfi 

,r1'U'\ItJ1'Un if fJ1a;'rfli'ln l'i 
"I 1IIt1:'1 w 1II!11 '" ..!.. '\' ",...I III !II :'1 ....
l'U'UUffrJ l tlJ'Um9H'IfJrJ'\I'U\TmmtYua:'il:: lfl1a"lf'rft'rflJ'il1'U1'U'\I'U l'W1a"lf'rf'VI L"lffJ1'ilLlJ'U'IS'UfI 
...I, !II .... ... i I, !II .... 4111 !II I'" 0 ... '" '" ...I..., !IIr'VI 'lS00n9H'il'U11'ifJ lJ 'lS00n9H'il'Un tfl 'IS 

.... 
(mllfl1tJfJlJlla'rf1:J,2555) 

o .., .... 
2.4.4  fll11J11JfI'nHlfl1Jflltl.fl1fi 

1r1'U m::tJ1'U m'iU1,j'flJ1t fJlflrJ1im'i'VI HmrJfl TVfua::tfl ij NfflJ Nf1'l'U tl'U 
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2.4.4.1 _ .1, 'JJ I ... .. .... ... I .,; I,A 

11ifllnJ U 

J1vf.:J 'Vt'lrh O;)L'I1litl 0.50-15 
.... ... .. c:i .. .Ii '" "" •I2 flO CJ1.:JUtJllt1tJfl11 activated carbon 

2.4.4.2 

n fll1il,,r'l1 fH111 tJU tl1 Z'I1 ';h.:J Cl'11 tI UI nOU J 1 t fftJ 

'lJ11 u5.:JUCl m Z oJ 1f1UCl ztl1: Cl'lJ flltJ'u5
oli fI11 N1UJ1tfftlt'll'11 fI OU u5.:J U ClZ tl1Zff'YI1fll'Vt '\I O.:J 

i 1f1Cl1.:J, Ufll1 U Clm tl1:; Cl.:J A.:JJUfl11 'Vi1fll1aH5 'Vi1fll1t1 tI 

i1f1Cll.:JtJOtJfl f.:J Cl1.:JtrlU'lfil ,rfl1 i1f1Cl1.:JUCl:; 

5 Cl'lJ":; 1 0.:J1 tl1 ff'YI1fll'Vt'\l0.:JA1f1 Cll.:J 

., 
o Q.I 0 4 

2.5 

1 1tiW"1f11H.:J1U fJfI Cl'1'11 fl111l 01'1111 fffl1 U 

fl1 'YIH;hfl1'Vt fll'Vt;)1 U 11 "hUtl1Z flO'lJ '\l0.:J 

Cl'11flU 'YI1 t1 l'lfU 1 t ff lJU'lJ'lJtJoti 711 ICl'tiV1 1 :;'lJ'lJ ihtl1:; 1:;'lJ'lJ IOtOCl' UNU '11 JdU 
.. A d'.ct.cl '1 1.cs A I QJ • If) "lf1fll'Vt'l110011'lJC)f 1:;'lJ'lJfI10.:J t101fllff Ltlu 

t .1'" ...2.5.1 Ufl1J"nJLlIfl01 
.. ' .. .Ii

1:; 'lJ 'lJ -U ffvii0 lffV1i 11lJ"lf1;;' Ufll1 -U Cl'11 flU 'YI1 t11U \11 l ff v CJ1.:J UtJ.:J 

3ltluU'lJ tJOUOUUO hiifl tJou..,tiCll'YIii.., tJOLLO hiifl UCl:tJOtJlJ 
!'II I 0 'JJ";' c:i .1"'.1 .I I I 
1J U'lJ 0 Y11 V'YI1'11 U 1'Y1 U fl11 fI flfI:; flOU '\I O.:J U'\I.:J U Cl:;u 1 'lJ 1J 1.:J fJ tu.fl1'VtU nHflO U1 'lJ 1tJ00f1U 

'1110 leMU lH.:J1uNlifl 

01'1111 lHCBhfffl1 (fI1llfl1'lJfJlJllClvtll, 2555) 
.1 ... "'" "r 0 QI' f, ... 1 ,M I r .. r .zQ,I Q,II1J1:;tfl'YI 'I110'lJHf11tuOn 3 u1:;tfl'YI 

http:d'.ct.cl
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, 
lIl'ftn 2.1 (mlJfl11Jf.jlJlJt'lYh.l, 2555) 

2.5.1.1 hfin (Anaerobic pond) .. 
hiU't1i..,t'l1(1lJ1nL..,ijfl'Wtlflufll'.ifin (Aerobic pond) 

\T 1 'W tYm't1 flfln;llJ'W t'l1(1J1 'fHVi (11 

Aerobic ..,lfl Facultative bacteria fifl 

0.5 't11n Aerobic bacteria 
... A"f .,j... 4 d .J , ... , , ...... "'A.I !:'I .J "J , ... 

ltn(l1n1J nt'l'W l'H lJ'W'.i:;L.., (I'\J'W lLtY(I 'W 1Jfl 'i):;lJtYfl t'I U n 'W LlJlJ 
.. t r.. r " , 1 1 cl I OJ" "dtYm't1LlJ'Wl'HlJfl'W1Jfl'W1.., '.ifltY'.i:;'Wl 'W 1 tY m nLlJ'WYI'W .. .. 

fl1'.ii t'llJ 11'i) U'W U(llJflflnU1J1JtifltJi'1JL tYil(l'.i Ufl h fifl 

(Anaerobic pond) h 

, 1 "J tl 1 1'''''' 1 0 ...tl 91 91 0L"lf'W Nt'I .,t'I., 

1'W1J'fHtfl'WUfl hfin (Anaerobic pond) nfl'W 

(Facultative pond) hfin (Aerobic pond) .. 
fh,;'tU'Wfll'.i 1'lf'W tY1'V1i1(1 '.i1 

A I 1 ... 1 ' ...... ".,j"'1 91'" 91 ... .... 1 1 91 Ut'l:;1lJ'.i 'VILlJ'WtY1'.i 

dfl(ltYt'll(ltY1'.iV'WYl1V'1'W'.i:;1J1J fifl CH4 
A .. .. .. 

CO2 H2S till:; NHJ 
,1<!1 '91 91<!1 "J 91 

tJ'.i:;tflYl'W 1'VIt'lfl 2 - 5 

http:i)~tY1lJ1'.it:lnfltY'.i1
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2.5.1.2 (Facultative pond) 

1\.I m::1J1\.1f)l'l,ji'1J,jl

L O\.lua:: ijuff a ,jouvJfiat't1't1...h m::1J 1\.1 f) 1'j ff1lJ1'j mJOtlff a 1t1 ff1'j 0\.1 'YI1 rr 

fl11:: 110 h ij f)ua:: u 0\.111 0 1 'jijf) ff1\.11J \.I 11 ff llJ 1Hl 2Jl tu 

30 - 50 

\1\.1 ff1\.11'H qj \11f)f)l'jff 1ml::"'Uff U \.I \11f)0 1f)lfl"a:: a H1J1 

• 'JI 

f)l'lVl \1::i' o11m ff fIl1::1101 'j ijml\.I 1f)l'j 

tl1t1l'YI 0 \11f) ff1'H; 1t1Ua::ihJllJ1f)whtlll 'j 1 f) 1'j 1 Of);1\1 \.I \11f) 1 \.I 'YI1 rr'ti 1 1..r,j 0 
'JI 'JI 

uvJfia1'Y1VlvJ i 1Jtlll'j 1f1l'j:: ij1 1 OVH \.I 0f)\11f)ihRlJ 1tu ff1'H; 1t1Ua:: OOf);1 \1\.1 a::a1t1U1 
QI .dl t A I I cQ QI .Q11:: l \.I 

\1:: ijfl11:: 1 0 0f);1 \1 \.I 'til 1..r1J H ff1\.1 '\I on f)l':i VOtlffa1t1ff 1'j 0\.1 'YI1 1 tlU 1J fl Vl11 tIhil
OOf);1\1\.1 

o Q.f d t 0 Q.IQ.r
f)'j:: 1J 1\.1 f)l 'j 1J 'YI1 '\1\.1 1'j tlf)11 f)l'j'YI1fl11lJ ff:: 0 (Self 

purification) (Facultative pond) fio 

1rlOJ11ft tlQf),j rl ,j0m fi0 f)l'j VOtlffa 1t1ffl'l tI 
"';1 " Q .. - .. "1 I - d IQ d'YI 'lfOOf)t]1Hl\.lOff'j:: (Aerobic bacteria) llJ1f)\.I 1 1lJll'j 

... ," ...; ... .J • 111" .. ... ... l' .1 .. 1I1.l"ff1'j a::a1t100f)t]11 flO 'j tI 'H lJua:: ffl'l 1J'j:: f) 01J '0\.1 "l l f) 
CI'J .. 111 111" 1'" ..1 ••I.l! oj 111" I • I ......... .1 1 " \.11 UOlJ lJ1\.1t1Ua::110ffl111l 'If 

'0 'Of); 1\1 \.I a:: a \.I J 1 1 f)a H ff1'H; 1t1ft1 \.I 1\.I,j 0\1:'ti1f)l'j 

ff 1 1 \.I11l'j 1\1\.1 \11f111ff 1

'JI •• 

'j 1t1ff!;jtnua ::111Jfl Vll1 tlVl1l1t1\l:: \1lJ ff:: fflJ Vlif\.l,jo 'til1 om tl1f)l'j VOtlffa 1t1 

ff1'j 0\.1 'YI1 rr1 til! 1J flVl!1 1 0 1\1 \.I Off'j:: \1: l,j tI\.I ff1 'j 0 \.I 'YI1 rr1..rl 'H 

n1t]1l\.l11lH\1\.1 U'OlJ1lJ1iltl nl'Y1\.1 

ua: 1m!\1\.1 cira 1vJ,)' ff1'Hi' 0110lJ1lJlil tiff1\.I \l1f)f)l'j1 \.I f)l'j ff l::"'U \.I 
... ... 1 ...... 111 .....1... ...... .l! ......\l:Qf1llllJ'OOf)CJl'1l1\.l tI't'l1f) L tI (Nitrifying bacteria) tI 



II 

.:" "" ....I! A': 1 '" "I_'Ii d ... lIJ .I! '" '1.1""""" .:....r · 'VI lotrmlflCJIU 'U '11 '1Hl 11 'U t'W flt '1.1 ,an.mfllJ lJ l'U fl rnAih.HfHl fl !'U 1 '1 Cjf l'1 fl fl {] fl'.i fll 'VIlfl 'lJ 'U 11 

(Nitrification) 
"I "' ... 1 Q Q Q '1.1 ........." {]fl'1fll 

(Denitrification) (Denitrifying bacteria) 

fl'U 1 t11rJ'U fllCJf1 'U nnfl1f'1' t16m m;i1 (Denitrification) 
C/ :'1 '1.1'" ...... _'i!': 111 1 1 '" ..s '" "I •0

1..t0 lfu tYl'Yf'hfl1J1fl (Algae bloom) 11; "h'U fllCJf 

1H '1 1'il 'Unrll 1 'U 'U Jl 11 ltu 

tYl'lO'U 1,j'l'l:; '1..1 '1..1\1 1n 'U 1 '1.1 'il'U 'il 'U' 'U J 1 1 0 1rtO tYl11 i 1 fl 1 <Nfl 'il'U 

• " 111 lIJ" • 1 " · • Ull:; '1.1 llOflfllCJffll'l'l..lfl'U - (pH) 

UllnBlJltuflO fl911 'il 'U ll:; lllflJIII 'il 'U 01 tYm1:; 'lJ 00fl911'il'U U ll:; lfl 'Ut11 1II 
2.5.1.3 1 '1iifl (Aerobic pond) 

111 ."'..:. d 0 ... .r '1''' 111'1.1 111 ':'1 ..;, '" , " dQI1 tYfll'Yi l'W'1l:; 

l'H iio'U tY'1:;J t16m fllfll'1tiOfl tYlll 1'U ,jfltl hiifl 

(Aerobic pond) (Aerobic bacteria) 
111 '''I'' ... ,... "''' ",;","1 :: '" 'I' "I"'" "''' Ull:; LlJ I 'I100flCJft 'il'U (Facultative bacteria) flOfl tYlllflO'U'VI'1 fltYl'1 'VIlJ L'U 'U lttYfll I"lf0'U 'VI '1 fltYl'1 

1rJ 'U 01111'1 Ull:: 1 1100 'il'U 0tY'1::lJ 11cN1 'Utlnm fll 'illflflflfl911 'il 'U ll:; 'U J 1 0 
JI JI 

1111J1'illflU 2 flO 'illflOlfllfl'lm:; 'illfltl6m 

ih;i fl l''U,jo 1 1'U ,'UJ1 llJTi '1 'Yh' rJ'U 
.I! '" I '1.1 ......... :!J " ll:;lllfl'Ul {]fl'.ifllfll'1 (Photosynthesis) 

'UJ1 

t16m fll'1::11 'I..Ifl 1-No Ofl911'il'U 1m:; tYl11 i 1fl 1 'U,j Otli''I..I1tYOfl'1 
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, • • • 4 .. 1 fI" 0 QI J 1 .2.5.1.4 tlOtl2J (Maturation pond) 'jfl2J1flfl11 

'U 

ff'YIn fIl'rlfll'j ti ftOtll11 Om2J lWt'fll1 i 1t11 t'f 11 ::;ijt'ffl1'r1 

'Uuo1 'j fl112Jafl h/2J lfl'lT flUft::Ut'f , ltfftl 
.d 1 0" iI A r ,.,t , "d d.l QI 0 QI , ..... 1Q,I i¢I Q,I 

'YIf.l1'U fll 'j 'U l1Ji'lUft 1t'rl0-W 0 l12J f)WfIl'rli'l\l'U ft fl'WW:: OlJ'j tit t'ftltl'j ftfl'WW::: 

(Stabilization pond) 

l) 

2) 00 flCUt 'UfI'ih1 til 'U flll dOtl t'fftltlt'fl'j v'U'YI1 tfJ'U 

.001 QI '" ':'1 QlQ,lt!

'UO'Ul'Ui'l (Atmospheric reaction) Lfln::l1 Ut'f t'fll1 'jlt1 t lJ'Ufl112J t'f2J'rI'U ti U'U'U 

CU2J 1'U10CUt'f (Symbiosis) t'fll1 ilt1ff1'U' 11::1 t'fll1i lt1'1fU 
o .... 

t'flf1ty 

Cl .I.c:l ct 1 4 ... " r d I'" .J At Q Cl
'il::tfli'l\l'U'YIfl112Jftfl 2Jtfl'U 1 f.lft'YItfli'l\l'U 

. 1"'- , a .. d "" ,CII .. 1 1" r 1 '" 'illfllJ{)flltllfll'jtlOtJt'fftltJ flO l12J i'lOOfl 'Ul U02J 2Jt'UtJ Uft:: 

'U 10CUt'f (Symbiosis) 

.:I d '.. I Ai.:l d Cl 0 Q,I tI 1 , " U'U fI'YI L'j tJUft:; t'fll1 'j lt1 fI 0 t'fll1 'j 1 tI t'ft \I tJ1'Y1L fli'l\l 'U 'U 'UO 'il ::'YI1flll t'f tfI 'j 1:; l1 nt'f i'ltl fl1'j 'If 

t'fl'jlJ'j:;flO'U.1 11 "'''''' .. l12J ",.IiI, Ir'U "'..:"'.r.:'Ul 

tIll1 1 'tJi)m tIlfll'jVOtJt'fft1tJt'fl'jV'U 'YI1 til'U'Ul nw t'fll1iltJ 

lI2Ji , 'U t'ffll1: hlljoo flCUt 'il'U ...11'M'Lni'l'tJi)m til 

fll'j VOtlt'fft lt1 t'f1'j V'U 'YI1 tfl i'l tlU 'Ufl ,h1 tJ 1111 flCUt 1I'U f.I Lni'l1l1fl'tJ i)m til fi 0 1 'U L11 'U 

fI1!m)'U 1i'lOOfl U02J12Jtiltl ljt'YI'U Uft:: 18' li'l'jLlI'Ucift 

4) 'j ::'U'U til'Ui'lt111fftJU 'U 'U,j 0 'tJ l'Utt'fO tJ'j illj mfftl 
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.. 
1ZUU,j1Umi1,&rmuuUt)'lJ;Uu,YOn1 

II ... 
"UBil oIltu&n 

tT ., .. ";"ill M1. ff11l1'J(1 ltJfI\lltffUY111 'UmU1J1n '1 
'1 91 ',001=- 12. fl1 'lnlltJ \lfm1JltJfI\lltfftJfilnm1 ..

n:1JtJ6\l 

3. 

4. 

5. ill 

, , • ., r '" I. 1IfJWt1lrl"111 
r ".t,. d. r II , SI 

\l'l11.:Jt1f11Y111\l1\lfW ttfl:: \lqtjUfI.:J 

lnflilty'Hlff,.l-,.htJ1Ilmn\l''ll 

2. 

'" "" "'" r .I3. 11 1IlmJ1\l\l1Y1.:J 

'V1IW 

"'.1 ... 2.5.2 1ZUUU..!JlJ1Zil"l 

utJ1I1I 'U1 'U 1 'Unn1cftJi''UtJl >3 fJ W.fl1'WJ H1'U 

• " • F- loJ 1 ..1 • .1 .... • ...... !:;( ,:U1I1Ifl..!Jm1 l'U 1I'j flffl1flHfnfl'U 'j Z'U 1tJflfl n\TUl1 ft>3'j fl>3'j 'U'U 1">3 
4!i _ I Q t'ld Q.I crt " d 0 Q.I r A ') :,.:! 0 QI

t'U'\I'U" 2 (Secondary Treatment) ff1111'U 

o .... !: a loJ " .J.!II '" .¥. • III''''' !II III '!II 'I !II 1 1 '" flfl l1l91'U916'UHft:: l1l1l6>3t'11t"fl 'U "'W 
'I 0" "'.1'" tla.1 ,.1" .J. '" 2 u1::U1" U'U'U Free Water Surface Wetland (FWS) 91>31J 

Uft::u'U'U Vegetated Submerged Bed System (VSB) 
t .Q .. I 0 OJ AI __ r t.Q d rQI d 

'11'U 'U u'U" 'j lt1ffl11 'j 'U U n'W'11'U 11tftZ '11'U11 'U 'j fl>3 fl'U 'U tH'W m 11 'U 111m6>3 'U 11fftJ 
Q.I 0 4!i _I .Q 0' .. r.cl " 'I 4!!l Q tI. " 

l1ftnm'j "Hl'U '\I 6>3 1 ::'U 'U'U >3 u1 '11 fl'U 11ffm'\ll1J1t 'U 'U>3u'j ff1'U 1I'U 
Q .clef, d: .".. 1.Q A(/' A 1li4c(QI • 

ff1'j 6'U"1 tJff1'U11'U>3 1In1l::n6'U Uft::fJntl6t1ffftl tJ ft'U" 'j tJ ff1'Uffl'jfl'U"'j tJ 

a'UVll 
II " II " 

fl 'Uth 'j:: 'U 'Uil 'U6 'j U VI 1 nc;1I '\16>3 61mfH'J, 'U NTUl'H1 fl,r'U If'U ft >31J 1 

flfln;, 'U 'U nm 'j ff>31m 1::,""ff 11 1W , 1i1l1ntTn "'111 i''U ff1 'j U'\I1'U ft 6tJ 

fJnn 'j fl>3Uft Z 'U '\ItN 1::'U'U m 'j 'U 111 'j 'U 1 tJ1I111 

mZ'U1'Um1''U1IlVhfli'U (Nitrification) (Denitrification) 

vJ 6ffvJ 6i'ffth'U 6 UftZ-n'11J1 6i'ffr·h'U" 1>31 1nUft
o lq ... 1'1 1! 0' ,: cQ Q" Q,.I 0 QI (&,I

'U1lU t"lf lUm1ffl1>3191ftft (Heavy Metal) 

I 



14 

.. 

MII7lUIII1t!7n mllOIlI1'l1.l'!l1UIUltl 

191nrmwmu (BOO) -+.> II.fltllfllt!')Il1'I'l1"i (luifI'WN) 

.. .dI  Act QInn" 2.2 Free Water Surface Wetland (FWS) (nnJfl1'Uf>liJ1H'I'Vl'l:l,2555) 

lfJ 'U ij  'U Ol':ltJ 1'UtJ 1 1vi i:f 'il1mh'U 01':1 ,j1,j
.1' QI 3. d del 4t.Q QI 

tJ1 'UltYiitl1 (Stabilization Pond) mn 'CI 'U 
'I '.II • ".1 A 'J/' 'I 'J/"I 'J/ ... '" 'I 'J/:: .. "I ... A ...Ll1U'U'Ul11V HOPE Ll1 Ll1'U11tYtI Ll1'C1fl1iJU'U1'UV'U"'U1'Un'U.... 
'Q .d d 'Q.i. '1 iI 0 4i Q , r/1 '.IInUfl L n ':I::'U1'Un tYiJ\!'W fl1 H 

I :'1 ......... .1... .. 
3 tY1'U flV 

(1) ff1'Umn 1Hrl'tf'U J 

A I "I '.II • .1 A I "" '" • 'I ... "" ..u\ln n l'l1'U nn ul'ln l!uf}l'l:1 L'VlV'l11tl 
..l "I '.II • 'l 'J/. '"  ... "" ""'1 'J/ • :'1'YIflnfl::nV'U Lfl m  

. ""1 """I 'J/ • .9fl1'U Vfl 

(2) L'lf'U 'ilvn Ul1'U 

tY1w.htl Ul1'U 

J 1 't 'U HtY 

VlOlffLL'CI::UtY ,\'ijn 1':1 1 01':1 'CI:: 'CI1t1J1 (DO) 

'Vil 1':1 't 'U J 1Lfftl 

(Nitrification) 

(3) ff1'U tY11J  ijnutJ \I n,"'l1' 'U i:f n 'l:IW:: tl1n'U ff1'U U':I n L m V

(Denitrification) 
::.i • AI "I 1 "1'.11'CIt'CI1tl'U1 (DO) L'U 
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Wetlano PI""", 

<Ii_I'" II 
.fl1'Wn 2.3  Vegetated Submerged Bed System (VSB) 

(m1lfl1'UfJ1I1I '''W1:l,2555) 

<Ii  ... .x ... i1.... "" dII
Free Water Surface Wetland fltl 1i1U 

4 Q til t,,.,  . 0' ,., G.t "I r,,, Q 4 0' t dO', iI ...Q.I 

l::'U'Ul'lUtlnU11fl'tl 'I1\lm'Un1U\'I1f1L1111:H'I1ltlff\PI1 L1I l'll'l1 

_I A: '" '" iI 1 _I , iI <Ii _I ..." .x, ., '" t' ...1 lfl1l1lJU11JtlU n'UflU U 1JHlJl::ll'lff 'Ifl ::1J1J1J 111J 1J U Uf11l lJ U11fftJ \'I1n 

I _I'" _I t' .¥ • .1'" ...1Jalmtl:: (Septic Tank) lm::lJl1JlJl (Stabilization Pond) 

"" , .1"'.1 t' .¥ ... d " '" " 'I1ltl 'If (Activated Sludge) Lm:::l::1J'U 

"...... "" "! .1'" .1 t' ....J '" t' ... :II " tlll1JCJ:f (RBC) 'I1ltl (CSO) LlJU\PIU 

fltl 

(l) 'Ul::1J'U U, \'I1n 
.. 4 ... "!". t' ... '" .1 "....J '" ,,,c.1";... .j , c.1I 

tllf11ffL'Wtll'W1ItltlnCJ:fl\'1U L'I1UnU11fftJ Ul:::1J1J L'lfU f11CJ:f 

ij,l'lU (Methane) \'I1nf11lVtltJff"lf.JU1J1JUtlUUtlhfifl (Anaerobic) ff111liim::1J1t1tltln\'llm::1J1J 

1,fii n,f1 tJ U tl n \'11 n Uif ff 1111 l tl ti1.ij 1 U 1\PI l 1 \'I U U,,::: 'VI tl ff 'VI tl i' ff 1,fl tJ n1 l 131 1,j, U 

f11l1'il;iY19i1J 
 4 QolI .. 

(2)  \PI1n"H (Media)'il:::1I11U1'n[J1fliYfltl 
d clo Q.#tt" <Ii.d,

(2.1)  li1Ul'lff1'11l1J L Ul:::1J1JtJfllf11:: 

I t(2.2) 'If1tJ  

?I....J  ... "" ......... (2.3)  'lJUl'lff1'11l1J 

(2.4)  '1 

2.5.3  1:::1J1J18u:u:r (Activated Sludge System: AS) 

dtU m1l1W 111U ti ijf11l19i1l tllf11ff 

I ... ... II,,! :II .... ..." , " .Ii , " • "tlfll1"1 l'l l tJ LU l::'U mal tl ffllJ U "U l'l l tJ U1J'U 'Iftl1f11ffCJ:f ff111 n tl 'IftJtltJff" 1 tJ 
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... "* ..... iI d '... "* '" IIJ 'i iI ..r. t' "* IIJ iI i ... ... 4 '" 0ffl'HI'U'YI'HJ Lll 'Vtllfllft UJtl'Ullffll Ll1lll'\l11l1 

VtltJ BOD 1 i 'YIl U 
d. .r t'.t ... i IIJ '4 d. rn.d... .r 4 ,'" IIJ IIJ '" t'l'Vtll'\l 'U 'U 'U'Ullfl ffUll: Lllllflll 'U 'Utl'U LfI tltl fl L fJWfll'Vt'U 1 

.t'i '" .do .1' t'.l t' 1i1'UtflWCVlll !1'U'YIfll'H'U 'YIH'U lfflli l'lW:: 
, iI 0'"fll'l 

(1) 24 

6 
iI iil. 1 .... 1 "'0 ... 4"'''1 ...... (2) 'Vl1ll1lJ'l::lllW 2 - 4 

4 ..I! iI 4 ... 4 '" ... ... :II t . I'" • I ... tl'U 'l:'U1fJ, ll'U 'YI'l fI Hfi W 1 'H'l tl 
II 

2 

(3) trlJl lllW tllfl1ft 

utfl'\Ii..r 'U 

, '" 4 ."'''' •2.5.4 (Rotating Biological Contactor: RBC) 

0'" , iI ... 4 '" ""'" ..I! 4.l .d, iIllJ 'U 'U'U "lftllfllft ,1l'U 'YI'l 1flll 'YI 'H Ifll:: 
... ,.1 ' 4 ... '1. I ' ....r....1 :IIiI 4 fl'U lJH'Vtl'UU

• I 1 " " t: Ji r 1 ...iIllJ'YIHm 'U 1 llfffJ 
J • JI r 4 cf4 • QI QI.cS • 

'YI'l 'Utlfl'U 'Hld'U 'U 1Ufl'U'U tl 'U 'U1LfffJUll::,1l 'U'YI 'l tJ'YILfll: ff1'U 

t' .r ... ... iii'" "* "'41 iii"',' ... "* '"0lltlfJ'\I'U ffll 'YIl 'H ,1l'U 'YI'l tJll tlfllff 'U fl1'llltlllffll1tJff1'l tl'U 'YI'lll 
.d... ... ...... .I iI iI d ... IIJ.I ' fI 4.1 '4 .., ,
'YIffll 1fl IIH '\I'U II 1fJ U1l1fl'H LlJ, III tl1'U 11ffll'\l 'U lJ n III 

L'H II tltlfl L J1'U 

i ii 0'"fll'l 
0'" ... 1 14",,1 Q. Q. '4 .. Q .. " (l) i 'U'l ::tJ: U'l fl fll'l llllu 'l:: ff'YIli fll'Vt ll'U 'YI'l tJ1l1 

Q QI QJ Q.I .. JI 4 0I".Q A4, II 4 
UlllJ 'Hllltlfl,ll'U 'YI'l L"lf'U 

'U1'ULfl'U 111 'YIl Uff1'U'tf'U J U Ull:, 'YIl Uff1'U 1 fJ 
IQlr .. .d d 

l'V'Ufl'U 

(2) tliflL'\Iij'U'Hl 

http:uff~r.hm
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(3) "l'jU "n"u 1.1 

fftll'rti1 t1U 1 1 1,.r 

'" '" .. 
nl'jtlilCli'mn 

 • 0 •Q,I

m'j '!.IClfltlU UClll: 'Ufllf1l'j'!.l'j H "1 

2.S.S  (Anaerobic Filter) 

'"  • J
l'l1U;:;U UnUflCl'rtCllff9in 1 

dA,J ... "1"'" d<l ... ,t;'d , " ", ... ,.1, t Ul1fftl'\l:; 

"ll:Ufltl 
... d '!Ill t;' d _I,J 1 " C'II ... t;' t;'.l,J,,, '_1 d·ffClltlffl'jflU'VI'jDlUU11fftJl1JCltl1Jfft11'rt 'HClCl1Jflfln BOD 

to"  3d I 

fl1" 1Jlf1WC)11J1,,'j! '!.I'j:; ff'VI1m'rt l1Jm'j BOD '\J 

... , fa q d a' Q .j d cI Q,I Iff 44 .: I 

1J1J1Cl1J'VI'j tl tlfll'\llH fl '\l'H'j fl'\JLCl1J'\lln'I.Jfltm 

'Hl 'Hl flO'1J vi fl'j ll: U,fi1J 'VIl tl'lffi 'lllcBfllnlff1Jl1rll1J .. 
'!.I'jll:1J1W 2 - 3 ;'J'I.J 

d "  Q,I iI c:, 1.re1 4 91 , VoI ... I.1 0t:(2) 1J1J'\JtlZ'H'jflnfl1J 

1 "b1J1n Q 'l.J1J UCl:;'jll:1.J1tlJl 

"1 nu 
(3) ({1'rt'I.J ':h J 'HCl fl flnui 'j 1 1n':h '!.In9iuCl:; u,,:;: nfl1J fl fln1J 1 1Dfll '\l 

. 
• Q d •Q,I"

1Jl 



I 

"" 11""3 

.... "" 3.1  fl1"1.Jm..

.£Ci Q! ""'.d' Q .I tJIcw  d 
HU ::'U1'U O1'J"H 

Q • Q  fd. 0 0 Q!,q. QI Q,IQ"
11\!11 14 611fl61.:t11'U 

.d! • II 

f11f1'::LOlJ 300 ihhlffmnOm::'U1'U01'J 

2,000 

..  
"" .... '" "" "" P-3.1.1 1l1.J11'lJlIqlloQU"::.:tllflQUlIlnffl'U8.:t 

tf'U ;J10 mr.:tff6 160fl'l'J 1'U i1itJ 'J 1t1.:t1'U O1'J i1itl 

'11'U 

. 
o ,.  • .:4 0 At -.'" ..3.1.2 a11 ltla.n ,"I 011 flfl1l1 ltlUU":: fl1:: a1a(l1fl 

ffOlJ1UN'U li1.:t1'UU":: 01' 6.:t1i0 1, .:tl;6'U 
II 

6'U m:: 'U 1'U fll'J 0 6.:t n;J1lJC)f'U rl'1'U 11'U 6.:tf11 m u,,::; 
o d r OJ I 4. fI r 4 A " 1 d'd ¥IQ Q1nonLO'U'U 1;J11fl'J l' 6'J 1;J1lfl'J1:: 11 

"1" .... ""1 ... d t d "" d(pH) 'U (BOD) (TS) (SS) 111fl16'U (TKN) 

(Pb) ff'.:aO::ff (Zn) (Cd) 116.:tutH (Cu) 1fl"ijtllJ (Cr) U"::UlJ.:t01UfI' (Mn) .. .0" '4  '" , o.tt::l __ 
3.1.3 l 1-1 UNuna:: fl11l fl1.J (I1l 8 £11 11 aU1I1 Ml tl1 flfl1:: 'lJ lUfl11g H'UU::; 

Q,# 49 Q.f fI d...J t' t" 4 r 4 
li'U11fllJ 2555 f:H 2556 2 fl6 1 2 'U11f1'tI 

2 L'U 3 

1 i16fh.:t 



19 

• Q.I ... 

1fI 11J 1f1n 11fI ':i il'lWi fl1 ':i '\J O.:Jfl1f11'ti11fl'1m ':i1Jlflij 
Q,I ". cf.d .q " AI 4 ,

flO 'W10'tf (pH) fl111J,,\.I (Turbidity) 

(BOD) (SS) (Pb) 

3.1.5 

1\.1 

2 1 l'h1,r 
I r d.M .... <II III I d.M ... ...1.1 0' d 0' 01'" I d J I 

'YIn1J11fJWfll'W\.I 1f1'\J\.I 1flLfl1J'tf':iO L1J f1'\J \.I 1flLfl1JflLuOWlf\.l 91 'YI1 'tf'YIn1J 11\.1 llfftl'YIfl1\.1fll':i 

1':i 1ijL91 eti'1J1f1'i! 1\.1 Un::lff\.l OU\.I:: 11 \.I 1'Y1HUi'

o .... 1"'d.1 "".... d.M1J11JfI 'tf1Ju':i::ff'YItlfl1'WfI'\J\.I 

pH, BOD, TS, TDS, TKN, 

Pb, Zn, Cd, Cu, Cr un:: Mn 

lHth:l'IJfJ::flnlnAfl 
1-----... 

<1,,, A"
l1n::lfl'IJ'lJe\jnlmHPI'U 

!  
._ dQ,f'C. 

11.:jl1N'U11n::flll'U'Ufll'.i 1 fl'IJ PI 1 tl tm'U11nfJ 

I .. cf4-' tI 
fllfl 1'.i l1J1f1e '.i'VI 11fl'.i1::'11 

pH, Turbidity, BOD, SS, Ph 
... " r ..1lfln::'11 tl flU'llfl 'U l1nfJ 

."" "" .fll'rtYl3.1 m01JU\.I1f1f1fll':iMfllJ1 
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..  
d 0 V' .. cv CV , 

3.2 nl1&n1.J1.I1VlltltlHUO::nl1&n1.J1n'W1Vl18UH .. 
.. 0 cv • 

3.2.1 nlllfl1.J1.I1Vl18UH 

d QI • t: ...' .cl .d'" " .Q1 flO 'UOflO\JmVlVlllIJf 
dQ,l I r.dA to",f:d Q'Q d 

2 flO 'UO'Ul'U,",\Jl!fftl'lilllJlIJflV1 ('UO,",\J) \J1V110tlH\lflIfl'U 

' td" , Q.J A 1 CIQI ,1 2 \J 3 

d '" It:"" 1 ... 1 .... ""2 d t:!fl'UVl10tlH\J1Lfftl \J'U1'"''WftlffVlfl 1.25 ftVl'.i n1'.itn'U\Jl 

.1 I 1" r d 2 1" I '1 " "1 "" '" CICI .1 IIJ "" ":uft Otl 'I1\J l1V1lJ "\J 'U 1fl" ufl Hl '11 U\J \J IlJ '11 01n1 fl'1 'Ul fl tllJn11 'U\J Vim 1 tift:: 

.,
loY _ 

lit 

If 
t • .. ... I .. 

'Un'U1'UfI 'Wllfft! ('UfJfI \J) iii' 

.. d QI , r 
.fl1'W'fl 3.2 

c:s cv cv , 
3.2.2 nl'Un1.J1fl'W1V118UH 

111m:f11'l1'WOtJA110'U1fl'; Uft:1d' 1'WlJ 
A d QI r 2.:1 QI 'd d a Ai 0 CIa tI 

1'W Otfl 'U '.i fl 'lilt] ru fll'W 'U \J 11'11 1flUL fl fl'U 11 '11 ft 'YU fl 'U lJ lfl VI tj'fl ! 'W 0 \J llJ lVi '.i 1"11 fl '.i1:: '11 
.d" ... IQ tI Q,I 4 I a tIQ Q 

'UVln1'.i fl ru: 1f1'1m1 lJfI'lffVl 1 lJ'I111V1t11ft tlt;l'Uft '.i lCJt'li 1 \J '.i :::'111 H Vl1 0 n1'.i VI '.i 1"11mIt'l1 

U'tf,;10dHJ11 \J tJii 4 

.... """'I "1 .... .. r "f .... .1'Wl'.i1lJ!VI 0 '.i Vlll1Jf \J0l'.i11fl '.i It'l1t]rufll'W\J lVi 'W 'ill'.i ru lV11lJu'.i t n1f1''U 

1V1t11fflffVl!!VIfl1 \J 1 ftVUft::a n1'.inl'11\Jflt]rufll'WlJ1V11 J 
, 0 Q .Q.d 'III" 0 .Q t/ r 1 ' '" 0 Q tI

"lflU'11 ft'W'lI lfln1'11\Jfln1'.i 1Lflnt'I1f.}rufll'W\J1 \J !flO\J U ft::Vlln111!fl'.i1: '11 

http:ft::Vlln111!fl'.i1
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fllfl1'1rl1ff1m nUfllj 'j lJ'I.,,1'Vum;ufJtJt'I 'j l'irti TU 
3.3 

...., ... . 
fI'II'UfJtlUl1TtUl 

, 
'MUlti 

...... 
llnl'f1'l'ilil8tJ 

1. (pH) - .. ... ... 
(pH meter) 

2. (BOD) 
... ... ... ...UlU'l fl'j fl 1 · n1f) luumn 5 1U ."'... '" ,Tf.J w'tf IJ U 20 tl 'lfJ:U'IftJff' 

d 
, (Total 

. Solids) 

... ... ... · ...Ui1i1 411im 'tfU'tf>t'YI 103-1 05 

"d • 
4. (Total 

Dissolved Solids) 

I ...... ... ... 411im 103-105 tHflll'lf'f11'lftJff' 

d 
5. (SS) 

... .. ... I ... 

Ui1l! fl'j Q401" ",d ,::I11i'YI1 'tfU'tf>t'YI 103-105 '6>tflll'lfi11'lftJff' 

'" d6. 'YIlf11f)U (TKN) 
.. ... ... , ... 

Kjeldahl . 
7. lfl::n1 (Pb) 

.. .. .... I .. 

n Flame Atomic Absorption Spectrometry 

8. ff>tnZff (Zn) 
... .. ... · .. n Flame Atomic Absorption Spectrometry i 

9. (Cd) 
.. ... ... I .. 

Ul!t'lO'.!' n Flame Atomic Absorption Spectrometry 

10. (Cu) 
.. .. ... I ... 

n Flame Atomic Absorption Spectrometry 

11. lf111iitJU (Cr) 
... .. ... ... 11 Flame Atomic Absorption Spectrometry 

12. llu>tmihr (Mn) 
.. .. ... I .. 

n Flame Atomic Absorption Spectrometry 
i 

13. fI11lJ'ljU (Turbidity) 
d ... 

1f)U'YIQ 

I 

I 
I 

" " " 1'U 'U f11'j 11f1'j 'j :::tY'YIi111'VtflU,jlti

'j1lJJ 'U f11 'jnn um-rlutJ tJ Wfll'VtJ \1 flU rl nl ti 1 'j W: l-rl UtJ t1tJlJ 1 m!1'U tJ Wfll 'Vt 
t: , 0 A "1110 6)" 0 A 0' r 1 d QI 4 

'U 1'Y1>t t'U 9f{I U'I f11't1'U t't1 'YIlflU 1 :'t1f1 Wfll'Vt'U 1 'l1'U fI fl• 
(pH) fllij1flt; (BOD) (SS) (Pb) 

0 0 0 .... r ... . 2 ... "l A " 
(Turbidity) 1 U'YIl f11 'j nu 1 'il 'j tJ tJ tJ 'U 1 I nu'll fl {ltJ fl a H 'Il fll t'U L1J fl 'U UfI:: 

11fl 'j l::,.;'tJWfll'Vt J 1 flUl >tu1l1'Vilf11'j U1 Zff'YIi 111'Vt 1 
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lIlLmv'ULViv'UfJllUlTViJ1L 1t)ii fl1'U 'U 1'Ua t) v L.,r
tI • tI o .c4 .:& I 0 Q,I Q,I .cl 

'U 1L'C1VVlN1'U 

Ih.ff.. = 1 f- fl-;wm"Jl 21 x 100l fJtufl1'Vt'U1 1 J 



, ..... 
tJ'YI'YI 4 

..... ""'u'ilONa 

4.1.1 1I8\fUtYl'tI 
" 1 "II 2 .... • J 'G!Hl'i 8'\..1 

14 

" flU 2 4'lht'IJ'IJ ti8 4UU'IJ'lJm'i 
2 "I"..... r . d .l! G! J G! 2fll'itlHU'IJ'IJ 

i Ul uU'IJ'lJm'i /lH' i '\..I,j8flfl'\..l fl1 ::'IJ'lJ1I mfl8!'yHhl!uJ1 

i ,fl111'\..11ieJ'\..I i '\..I,jflJ1CH11l'\..l,l m1l1W J 2,000 am 1AeJi• 
i'\..lm1J1w 1,000 300 nJl 

2,000 
G!"';' ... r , .1 

U'IJ'IJ ., 
4.1.2 

17 flU l11HHff1a 1 14 

..." ... ..1'1" ""I •.IJ!!.t r 'I " ... G! • <II ..IlIflUaHU'IJ'lJl111untJU'YI L"lf'i::'IJ'lJlIfltflfl'i llHnlJ'\..I'\..I1ll1l111'\..lntJu L'\..I'lJ8 4.1 

i.n'\..1m::'IJ1'\..1m 'i dlrJU a , tJ' '\..I ,'li'\..l ml11'i 

• "1.1 • '" "1 G!"';' -" "..1... ",..IJ!! 'I "1 .l! lilY. ,<II .t"Ull1J'YI1 AeJ l"Il"I1LlJ'\..Ifl1'iA Ll1 L'1H1a1 '\..I 
Acf " ... 1 d" " , QI.d q .J I10 '\..I1'Y1 4.2 

.;. "2 .........1.. "I"0.1 .....
m::'IJ1U m'ilJU U 1ffflfl 4.3 tllfl a 1 ffflflUfi a::.: 

U'i:an 'YI i '\..I 1'\..111 'iI::.:ti1111 tlA L 8'\..1'1 a::.: 50 01 a fl i'll tv7 fl'i flU fl' U 
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S"J)I 

Cv lA,MUJ:::Un 9'v lA,MUJt-W r p tb 

Lk"lU "'"t-£fLLM.UL& l Ifi 

LJf.IU!. y; Lrut1£fLL LUUtL"'" IJ Ifi • 

t-tlb M.l:::U 11 1rut1"'"l1¥t-UflLrt:;

III wntart:::ruR.UUM.n l !.1.6rt1 00'£ ruLIl::::!.nuu OO'S • I PI' btl Itt ... 1'0 I'; I'" fill' 

ruLrt::::!.fLtLll !.1.61l1 OO'S 

M.tpt-L &L IlUGQIlGlL!\,\tl L ftW,(tLfLQft¥Lk" • Ifi • 

tt:1.11.1 "'" M.G !.LUM.trt::::!.UUL 

Il!.!.1L!\W.{tLfLrtrt:;!.Ut-U M.G ;It-!.l
.. .. 

U l!)lUUM.t-O:;Blltt-lB'tUUIt-tlfll (Tv if.,., ID .. ..
0 ).,w &) 

nGUM.lllWG 1"1' U.M.Llf t$ p II> !" 

http:rt~LJf.Il
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, .. _ 'o<vod qf4 

.fl1ftfl4.7 'UV'Ul'UFl'UltfWU'U'U'fi'j'Jll'lfUl ('UVFl'U) 

:: ..r '" i .l ,nfllHHl'M lfJ tu.fl1'Vt'Ul nm 'U1'U fll'J n H '\I Q.:Jl'Ht1 1:'1" n 'U nJV.:Jy;\ 'U 'Vt'U11 

Jlvi'.:Jihh pH Total Dissolved Solids TKN Zn Cd Cu Cr Mn 
, 

f , t oCt Q,I a 
'Vt'U11 fl1 BOD Pb tm.Jfl11l1"'J!1'U U1:'1Fl.:J'.i1V"':::tVVFlFl.:J"l'Jl.:J'Y\ 4.1 
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..., ... I ... J , 
IY1"U 11U1tl FHIfl111lA11::11 fI11JUI111U* 

pH 8. IO:!:O.O I 5.5-9 i-
BOD mgll 75±2 L1i&i1t.l 20 

Total Solids mgll 837±1 -
Total Dissolved Solids mgll 1 64±2 hhflt.l3,000 

TKN mgll 32.70±1.62 100 

Ph mgll 0.24±0.01 L1i&nU 0.2 I 
Zn mgll 0.20±0.02 5 I 
Cd mgll 911 "HI L1ift'U L1i&nU 0.03 i 

i 
Cu mgll L1i'Vi'U '1i&nU 2.0 

Cr mgll '1i&nU 0.25 

Mn mgll O.OI±O.OO '1i1nu 5 

II II 

: * 
tVlfl1u 3 ('Vi.fl. 2539) 3 lJfl11fllJ 2539 

113 13 QlJflll1'Un 2539 

1flfll1 fffl1l1 fl flU'llft J11 ffV \llfl 'U 1U fll1 1 (l 'Vi a 1 fl1 U ilU 

U 1tffVflilU'U1'UAlJfll'Vilil'l1mav 6.77 at! 6.27 11ffV 

nilU1.hU91 lil'l1ild''U tflW 1911J 1Ufll11U A'li ff

iU11fllJ -

4 
II 

lJflnfllJ 2556 

4 

4.2.1 
I ... 
fll'fn"" 

fA t oQl414.d fQ 
2555 - QlJm

QlOQ,f414.d 

l1Un 2556 'Vi'U"h 

JI-la9iil1:: 'U 'Uijl1flcIJ 1AV1 il'U . '" ... 4.8 
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pH 
8 

7.14 
6.58 6.59 

6 

5 

7 

• riilUtJ1ll'G14 
o VliJ"tJ1ll'G1 

3 

2 

o 
" . " .... '" ... '" flHVlI fl'HVl3 

... J I I 
4.2.2 fU'ImnAfl11Z't'lfllf1111J'V'U 

I 
fnl'J./'Ifl-l (NTU) 

160 147.4 

140 

120 

100 

80 

60 

40 

20 

o . ., '" flHVlI 
.., ... 

flHVl3 

• riilUli1ll'G1 
o VliJ"tJ1ll'G1 
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i'U11fllJ 2555 2556 
ra I OQ,lQ' ,.d r4 Q,lOQ,l.Q1 '4 

lUI 89.4 NTU 17.4 NTU 
... .4 Q t t dd t r, •• , • QI A tQ,l Q,I Q,.IQ 

3 m Vl;)'\I'U 

ltirthn'U mfJflf
"" ,f 04::1 QlOQlc:t Q t QlQ,.q.Q .c:l 

1,1 11fffJfi 1fJ'H tJltJ tJ Hff1'U \1 n nntJ'i L1tu '\I 'YI 
'" A '" 1 1

dQl t Q 4 Q,ltI.::s: 
flH'YI 2 3 lJ'U1'il1n 

nn l11'U lUi' l' 'UU flml 'il fl 1fl11lJ n 

co .I, .... 
4.2.3 

BOD (mgIL) 
250 - 235.0 

200 

150 

100 

50 

o .... .. 
flH'YI1 

• IiElul.l,1l'Gl 
o VlA'"l.I,1l'Gl 

ff1UF-ln11fl'i1:!..1fl1fll();) 2555 2556 

187.5 mgIL 1 (i'U11f1lJ) 

http:Q,lOQ,l.Q1
http:ff1UfHI1Lfl'.i1
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3 (fl1lm'ri''l-f6) 2 't'i1J11ii 
, .cl1 4 Q II SJ.J., d • t c: t d QI .. 

f111J 15.0 mgll 1 Ui'I::flH'YI 3 

'1 11iifll':i a'1 6 rJfl111Jfl9ilh:: fl6 1J01J J 111 1'il1fl 1fHft6 

'Vi1'IJ 11Ji' '1 J 'ilH 

1 

1 a'IJ 'YIl 'IJ 'Vil' 'lJlflW J1'IJ 

'1 ii1J':i::ff'YIim'W
... 4 I .. 

4.2.4 (Suspended Solids) 

2 i'IJ11tl1l 2555 - fl1lm'ri''lJ1i' 2556 

Suspended Solids 

(mg/L) 

350 

290300 

250 

200 • riaulhll'61 
o ",i\l111ll'61 

150 

100 

50 

o .... .. 
fl'HI'YII 

, !II 

.fll'W-rl 4.11 "lflfll':i i'l1ff9ifl 

i'l'c 1JNi'lilfl':i1:::lfflI'll 'IJ1'IJi'l6rJ '1 11fl1l 2555 fl1lm'ri''IJ 1i' 2556 'W1J11 
:rod' OQ,fdt d f:a QlOQ.ld. d 

'IJ 6rJl'U i'lrJ 167.0 mgll ua::'IJ 11ffrJl'Ii'I 
..; .l! 'tl! " 0U'lJ1'IJi'l6rJl'UaV 25.0 mgll 

http:jmh,j~t.hu
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... .I , 
4.2.5 N1:Ifll111tl11t'tlfllPltnl (Pb) 

... 
2 ti'U11tlll 2555 Qllm.... 'U fj 2556 

Q,I .d .,A 

Pb(mgIL) 

0.18 l 
0.16 1 
0.14 

0.12 

0.1 

0.08 

0.06 

0.04 

0.02 

o 

0.162 

n.d. n.d. 

" .., .. 
flH,,3 

• flilul1,1l'G1 
o 

4.12 
odI , I 

: n.d. 'H1JltJ(H 1J.... U 

2555 - Q1Jmvt'U D 2556 .... U1UI'j1'il ....U 

.... i 'U fll'j 1 (1'U11fl1J) l'U 

i 'UJllff i'U '.i::'H 1H 

2 

(llf1'.ilfl1J) 3 (Q1Jmvt'UD) .... 

1f1'Htvg,rVfJ 

http:Uff~~N~~~fll'VfV14.12
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4.3  

ff1 nl'.itl'.i:': lii'WtI'.i:': ffVli fln..,J 'M'.i :':'U'UlhuAJltfftJ'tltH1 '.i -KH'tltJ:.: 

.... .... 'U ..,h ffVli fIl .... ''Wfll'.il,hUA 
t ... "'J!I... .l! d ",!II 'tI........ , • .., '!II ... " 'WltfftJ t9>lAcun:.:t'H'W tAillflfll '.i:.:ffVl1ifll .... 70 

rhin6;) Dm-T,uhillfl 

4.2 

... "'ftl111J1PltJ1 

" ..... . ..,. 
NOfll11Afl11:':11fJilUl1'ft'UlIi:W t.I ... ...1:: tT'fItJSll'ft 

fll1'lhuVl (%) 

, 
fll1JU1'!1'U*... 

n'l:::U1Um'lHOPl 

1) 

1 ... . 
(1"YJ 2) .. 

.... t6'1f 6.77 6.27 - 5.5-9.0 
• 89.4 17.4 80.6 ,,jtn'W 5 NTU 

1i16;) 187.5 15.5 91.7 'lhn'W 60 mglL 
d 

167.3 25.0 85.1 ,,jln'W 150 mgIL . 
'" ljl\:':fl1 0.162 0.045 72.22 'liln'W 0.20 mgIL 

'I-1lJltll'l-19J : * 1'1 l.h:':fllfY 

lVlfll'W 3 ( .....fY. 2539) 3 lJmlfllJ 2539 

.... 113 13 fJlJfIl'Vf'W1i' 2539 



'.el f:.l dQ,l'.d.el • .d dQl' 
5.1.1 (pH) 1 6.769 

2 6.267 
" f:.l d Q,I l.d .ell .d 

5.1.2 (Turbidity) 1 89.4 NTU 

17.4 NTU 
iI 

80.57 

5.1.3 (BOD) 1 1 3 

187.5 mgIL 2 

15.0 mgIL 

I d f:.l d Q,I 1.d .ell .d 
5.1.4 fll'\lV.:JU'\I.:JU'\I1'UllVfJ (SS) 1 167.3 mgIL C)1.:J 

50.0 mgIL 2 

11'\11'UllVfJ 25.0 mgIL 

fi '1'U fll'i llVfJ 85.06 

5.1.5 (Pb) 2 

" " " " ,'U iJ 'i ff'YIn '1 'U fll'i 119ln.:JU 1'i1jfll'i11m 11 'Ill n.:J1Vl 9lllJ 

dV.:J 'i fll'i 1ii lJ lW fll'i t1'1'1 '\I '1 'U V'U 9'1 

m i' 1'1 'i J 11 V1 ff'YIn '1 'U fll'i J 11fffJ 11 1'UfJ lJ '1-H' 
11.1 ''1 ...,; 0 I) iI 

n 

http:dQ,l'.d.el




35 

!II ...
IDfli.Tl1DHtH 

... ft"f ..., .1' '" ... ...m:IJflTUfJ:IJ:IJ(\Vfl.I. 'fW11J(\Otl '11 Q)I)'Ullffijflfl'H))I l:IJ 0)1. 

hnp://ptech.pcd.go.thlp2/pollution-artic1e-view.php?aid=20636. 2555. 

m:IJfl1UfJ:IJ:IJ(\'W1:l 2546. 

17:\j1J;U1Jl:jfJWfllVfU1'\JO:\l1:IJ'lI''U. fl1 )I l'Yl'W "I : 

ff:IJ 1fl:IJ1ff1m':IJ 0:IJ11," 'VIti. 

u;li'VI l'Ylof:IJ 

http://atsmemall.comlshop/product-detail.php?id=43031&uid=38225. :lJm 1fl:IJ, 2555. 

tI'UVt'VIfli'U i'U

i'U i(\v. 
fll' i fJW ff:IJilli. http://www2.mtec.or.thlthlspeciallbiodegradable --plastic/type_ 

and_usage--plas.html. :lJflnfl:IJ,2555. 

ff:\l'\Jm. "U'VIfl11:IJ1'l1'lfll''', i-Uj)j;fl11:IJfffl1J'fl'\JO:\l 
, 

11lf(\:\l111. hnp//www.nicaonline.comlarticlees9/site/view rticle.asp?idarticle=137. 

ff:\l'l11fl:IJ, 2555. 

http://www2.mtec.or.thlthlspeciallbiodegradable
http://atsmemall.comlshop/product-detail.php?id=43031&uid=38225


1l1flN1nn 
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.......... J :  
lfillfl11:;11f.}Wlll\1Ul 

u , .... 
1. (pH) 

.c:::I :'1 QI cs rld.d.c:s ...s .. QI I/QIQI QI 

Lfl'lUlJ1J ('1 nllf.U:; 'VI VHfllJ '\Ifl 1 fl til '111J ty lJ1mm:;lJfl11lJ fflJ 1) nu 
, Q .,rQl c:lQI.d QlllliJ1

'Iii I I I " III III" I A 1IIj/ tffllJlnl fllfl1'Ufl1J LilIflfln L91il1Lm:;fflJ'J('1mill-ilIHfl1J'1 L" 

fl11lJL,r m 111 

m'1il1fl1Vilfl'lfffllJl'ClVil'11'11 ('11t11n 
4 Q.#4 tv' 4d4 1) 11iL'VItlUff (Colirimetric Method) ilItl11iL'VItlUffLlJ1Jm, 

, 
1il1Vilfl'l11il1t1m,LmtlULntlUff'\l !11J 1Uti1ViLfl'lf 

'I" .,...., III I d <!I"""";'1" A., I "I 'I "d ![II ...... ..; 1ilItI LlJ('1:;lfltlillL'l1lJfl1J11i'VI pH L'Um, L'lf 

Hlu ff'U llJ 

2) 1nhHh (Electrometric Method) 

ijJ1Lr11J Tn1('1:; ('11tl 1 ill tl1il1fl11lJ Hrlnti' (Potential) 1J 'j:: wh ill n 1 'VI 'j ill 
., ... d 1 '" I '" "..; III "... .r(Referecne Electrode) mHlmn (Sensing Electrode) LilILnill'\l1J\lln 

@llil1'L\l1JOflfl1J (H+) 1 'VI' ill \llnOflfl1J (Ionic 
'I " ![II '.!!I o'Iq ••IP.! " 'I "... • "''' .r " Potential) L'I1llJ'Ufl11lJm-.3l'lntJ Ll'ft"tl (Electronic Potential) U('11'\1t1ltl 

.4 <III .1"1.1 
a AQI 

1.1.1 Lfl' (pH Meter) 

... " 1.1.2 umnfl' '\I1Jlill 100 lJ('1. 

1.1.3 (Magnetic Stirrer) 

1.1.4 Vilfl'lf 7 10 
......... J  

1.2 pH meter 
• I .... il ., 1.1 'I" I" .. •<!I d I <!I"1.2.1 fl1' m:w L'I1lmfl.:J'fl'UfltlH1Jfltl 15 'U1'V1 nfl'U 

.. -<!I 
lJ 2 11i flfl 
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hf 
'I J/.'I A I '" I "I J/ , '" tAd J/ '" '" I I \I _I ..d.rd J/ '" • Calibrate lJ1'I.Jfl1 L'Hl'VI1n'\.J l1J 1li'\.JlJ'UOlfffJflO tl1 

1.2.2.2 2 (Two Point Standardization) fio 

2 

J 1'\.JYi1LL'In (oWLO'tt7) calibrate tli''l.Jri 1 hfi
"'_.1_.1 o'J/ ... d 1 J/ '" J/ , J/' 'I "'_.1 ••10''l.Jnln01 'VI'lPlPl1V'lJ1nf1'IJ L'l.J1'l 

QI.d ... .. 
(fl1ftLO'tt 4 'H10 10) 

QJ I r... 0 Qi d " I 11\ SI.ct 4 " d' .. d ci1.2.3 L'\.JmW'VI 
'" , \lJ/J/ 0 J/d t .1\1.,,"; .. J/ <II 0 \1.1'" '" I", 

'H fJij 
• Q,I I QI I GI tJ)I QI GJ ,.." J.1.2.4 nO'IJ1P1L'UV1P110VH'\.J1 L'Hl'U1n'IJ L'VI 

I d • co. d 1 A 1 J/ J/ \I '''' A I d 1 J/ '" UlJL'Hf1n 'H'Hl;j'IJL'l.J1'l (al LllllLfl'jO.;Jn1'\.JUlll'Ht'lfl 'H'UV'I.J 

1'VI'jPlL'I.Jl'l) fh'\.Jri1oWLO'I1'UO.;JYi10lj,.;JJ1 
A '" '" I • \I _I 'I J/d .. d 1 ." J/ '" J/1.2.5 LlJ L'HUPltlHOLt'ln 'VI'jPliil1V'lJ1nt'l'\.JUt'l1'1$'l.JPl1fJ 

... . 
2. BOD (Biological Oxygen Demand) 

Biological Oxygen Demand 'Hl0 BOD fio 

cal r .::t 0 Q,I 1 _I Q 4, 0 Q,I

lJ'jll 101 flU 'j 'l.Jfl1'j:: 'IJ 1LffV'UO ::'I.J'I.J'l.J1'I.JPlUt'I:: '\.J 'I.J lJ'l ff'VIli fIlft'UO.;J'l:: 'I.J'I.J'I.J l'I.JPI 
... 0' _F- co...; co. '" 0'" '!<I' ... '" 0' d LlJ'IJ m'l'H llJ'lll 101 V L'111'\.Jfl1'j VOVfft'llVffUO'IJ'VI'j V'VIHLfllJ 

1'\.JL1t'11 5 1'\.J 20 O.;Jf111'1$t'lLCiWff 1i1Ifl':il::M BOD ij 21i fio 

2.1 1iu'I.J'I.J (Direct method) 1.u'\.J 
" . " 7 llfl.lt'l. n1 1'*'111 

m'j 1'\.J'U1P1 BOD 1;.;J '1111 tJtill 

2.2 (Dilution method) 7 

lln.lt'l. on1 f1.;J'U1P1 BOD 'HlOlP1v 
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I &I ..U1j{l66ntuU 2 mw TU) 

- (No Seeding) 

Q.I  d OJ t 0 Q tI o,J d lit I 0 d 
'1HH 16t1H fl11V11 n 11 11fl 1 U 'VI 111n ilJ ff1lJ1Hl 'VI 1 i Plfl11 Ln1J 

QJ/ 41  0 Q tI 
'Hf,JlJ'H 6{1 'VI1 011 11fl 1 1::'H 

2.2 U11mii 
"''I'' '" II ..2.2.2 ff11LfllJ 

2.2.2.1  Phosphate Buffer 

KHl04 8.5 g KH2P04 21.75 g .7Hp 33.4 g 
'I II .:.. " _I .... .r '" un:: NH4CI1.7 g LUU1nnu 500 ml 1 pH = 7.2 

2.2.2.2  ff1':in::n1t1 Magnesium Sulfate Solution 

MgS04.7Hp 22.5 g 1 

2.2.2.3  ff1'fn::n1t1 Calcium Chloride Solution 
" II .::, "_1 .... ... 

 CaCl2 27.5 g Pl1t1U1nnUUn1u'flJu':ilJ1mLuU 1 

2.2.2.4  Ferric Chloride Solution 
,,11.:.. "_I ..... :II ...n::n1t1 FeC13 0.25 g 1 

, "" .. , ".. 1"" o,J I 2.2.3.1  IN L'W '1fu'flJ pH 

1) 1 N H2S04 lPltl 28 ml Cone.H2S04 n{lLuJ1n5'u 
" .1 ..... :'1 ...1 



• • 
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'" iI2.2.3.2 Sodium Sulfate 

r J., 1.1'"  ...iI 1.575 g lUU1nl:lUUl:I1  I 
':111  Q,i" .. l '" ..il '" , tt I U1UVl 

'" ...2.2.3.3  Nitrification: 2 Chloro - 6 - (Trichoro 

methyl) Pyridine 

2.2.3.4  Manganese Sulfate Solution 

480 g MnS04.4HzO 'Hltl400 g MnS04.2HzO 
11 0'" d .l!ll QI  Q

42 1 l:Im 1 

Potassium Iodine 

2.2.3.5 Alkali-Iodide-Azide Reagent 

500 g NaOH ('H'itl 700 g KOH) 135 g NaI ('H'itl 

150 g KI) 1 l:I::l:IltJ NaN3 10 g 40 ml ua'1lVlltfl'U 

l:IltJ.u'l{19i'U 

H2S04  
iI " 2.2.3.6  l'UlJ'U'U 

•11ll!lI_.2.2.3.7 lJ"H 

" .
Soluble Starch 2 g 0.2 g Salicylic Acid l'U\l'1miu 

2.2.3.8  Sodium Thiosulfate (0.1 N) 
JI QI

24.82 g 1
,rJU 1 nitlllJ 5 lJl:I. I 

1 

2.2.3.9  Sodium Thiosulfate (0.0250 N) 

O.IN 

• "r ........ <I", 1 .... 1-.1" .," 250 lJl:I. 'HllJ'U lnllm'l!ll 'il1tl'ilJ 5 lJl:I. 'H'itl 'If 

.. ..f]lJ • " "J I "1 L tln Lt]1fl 0.4 mlJ ffl'i l:I::l:IltJU llJ1'H lf111lJl'UlJ'UUVlLLU U tl tJ 

2.2.3.10  0.025 N 
.. 1 J " J ....11.1 Lfl 103 .  " . 

l1l:11 2 1.226 I 

http:2.2.3.10
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" "..: I  ..12.2.3.11  fl1'Ul1fl111.1L1.I1.I1.ItJ VlLLtJ tHl tJ 1.Ifl{n:I'1'l a1 tl1.l 1" 'l! 1tJ 

" . 
a::;altl KI 2 n11.1 1tJthmltJ 150 1.Ia. 

(1 +9) 10 1.Ia. 1 0.025 N 20 1.Ia. 

5 tJ1Vi '$m1.l1"'l 200 1.1 a . U-ft1'VllVt'l lctrL;i V1.1 

inlflCJ1aL""" 'liiiff ) 

(0.0250 x A) 120 

A 

I '" ..LVt1ntJ 20 1.Ia. 
::. ... .....,.... .. .. 

2.3 "UA8U011lLfl11:::'H (llilLfl11:::'H : AZide Modlficatlon) .  .. .  .,. ...... • .,..,. .1' 'lI 'lI ... .,. 
2.3.1 0111A1t11JL'n8lLfl11:::'H BOD .. 

UtJ'Ul;)6;)H 

" 2.3.1.1  

1 tfJ1ni'U1 1.11::: 111.1 111'l a::: a 1V""flffL"" " ti...,1"" flf 

1L1.InU';V1.ICJ1al""" LLflal;V1.Iflafl Lla:::Lmflflafl mh:m::: 1 1.Ia, 1 ii,,'l 
, "..... .:. 1!11.1 dVlfl1ff 'H1.IflflnctrL\'l'Ua:::altlfl1.l\'l'U 'lfL1alu'l:::1.I1W 30 'U1V1 

" 2.3.1.2  
... r .. 1 .It 0 lIJ.1 •'U1.I1fl BOD 3 Lu'Hlf11 DO 

nfl'U fln 20 °c utr11111.11'Hl 

fll DO DO 0.2 1.In.la. 
G I r I Q 

2.3.1.3  

"" . r "::'1 I <II ".1"" .. •1) 'U lVllutJ fl H'H'l fl filfl tJ'VHfl'lf l1LutJ naN nfl'U 
!II 1 d  lIJ lIJ If If"" <II '" If", 1 ..: I(6,5-7.5) fl1V ctrlflV1.I L@Jfl'lfln Lctrfl 1 tJfl'l1.la 'H'lflfilflctra..pfl 1 tJfl'l1.la 

<II ..: '" "lIJ I. '" I .. .1 If d If 
'H'lflfil fl VI L"1.1 L1.IL \'l fl 0.5 Lu fl'l IctrtJ" 

2) 

I..  Ifl 1" t '" .l lIJ" .:. 1 " 1 ..I d  0'"flV L1 )-2 'lf1 fltlfl1'lL"1.I 

111'l a::: a ltl1 ctrL;itl1.lCJ1a fl1'l'Hlm1J1W ffl'la:::a1vlctr,;itl1.lCJ1a' 1'U 

http:tJfl'l1.la
http:tJfl'l1.la
http:2.2.3.11
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II Ji tI • JI 

hllrlJ l'h 100-1 ,000 

(1+1) (1+50) mlJ1m 10 

10 10 fl1'lJ'lJJ1mrlJ 100 

d .... , ••• " 1'" 1 , " ". rJ ...... "'" ... .f d1 11'1 0.0 125 'Itl 'l1lJ1U1Hl 'I1fllJfl'lZ 

'\J 1 11'lJ 'I:: 'H 1thiH6;1 'H 1.1 

lJ fl1lJ' rf,.,r1nlJ l' 
a I A .. " ,.,'10-20 'U1l'1 lJ 

3) ,lJij fl'H; rJlJ 'l1U 'I 611lJ 
" 0 .... ..., d mll'l'fftlfl6lJ LlJlJ ,g 'Vnzm Ql 

4) 16 d H LI 'lhg lJ fl1 11 1'11 fJ Ql 'H tJ iJ '\J 6 16 d H' rf,,r 
Ct.,.. ... 1 0 Q tI 

fJQl 'H tJ1.I 'H 1::'H . " " 
5) 

6- (CTCMP) 3 300 

.. , 
.. <I , • ...... .1' V 1' .....2.3.2 mnlfl11Z'Hfll BOD 

2.3.2.1 1
2.3.2.2 14.1) 61'1 

.. l' " .. .. 0' 1 d, "..s ........ , .. 'Itl 'U'\J1'1 BOD fl111116 

," "", """ ... ..s ....3 fl11lJL'\JlJ'\J'U 2 000 DOs 

2.3.2.3 Q -' '" 1 BOD iII!!I lJ'\J1'1 d 300 
, ..." .... , " " .....1 ... .rlJ 

2.3.2.4 1 000 l'lvn 

Azide modification 2 3 20 °c LrJ'ULTfl1 5 1lJ 
AdOl.c[ Ido d 2 

2.3.2.5 L1.I6tH1lJl'I 5 2 3 1.I1'H1 DOs vnv 
n Azide modification BOD 

.. " til' J , 
, 0 .. .. (I" 44 . 0'2.3.3 m1'Hlfll BOD BOD Pllnl1 5 ",n./a. 

(Direct method) 
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o QI ,r All "111 "... l 0 ... I Q,I .c:IQI2.3.3.2 tJlf11Vtl1.:JtJl1Jl1h1Jf.lN'YUJ1J L'YI Lfllll::1J1N 20 C Un::lll1JVUV')f 

VVfl;l"tJn::nlvg1J;1 lcNnnTl.h::1J1N 15-30 tJli1 

., .'1 <d JI " JI £... , '" 11 ... ... .4 "JI2.3.3.4 'Hn.:J"lfll1J1Vlfl1t'1lvW.:J'WVUn1 L'YI'Nfl1VVH nn'fl'Wfll'WV L'YI 

-nv.:Jij1fllt'1t"htJlfltJ'YI1JfI"'J 
Q QI I r l' 1 .c:I1' a d QI '1 JI ....2.3.3.5 lfl1Jfl1VVH'Ul n'n.:J tJ'U1f11J LVfI"tJLfl1J 3 'U1f1l::1.:JVt./1 'HLflfl 

••1  1JI.... <d ,...; .1-nV.;jij1fllt'1llfllfl 'YI n'tJ 'Vlun::1J'U1'Y1nV'Vllllfl'U1f1 
o .i t 4 Qd Q tI ... 1-

2.3.3.6 tJ l'U1f1 'H tJ.;j1J 1'Y11f11V Vfl9fL" tJ n:: n lf1 1lfll1:: 'H 1J l1J1 N 

VVfl;l"tJn::n lf1) OV11lfltJfl lVVfl;l"tJn::n 'U DOo 

2.3.3.7 t116fl 2 20°C lfl'Unnl 

51tJ LrlVfll1J 51tJ DOs 

2.3.4 n11tlnAlW 
, Q tI ,. 

2.3.4.1 fI1 BOD "lflflll1LfIll::'YILl1J1J lflVflH 

BOD (mgIL) 

1 A tI .. 
2.3.4.1 fll BOD "lflflll1lfln::'YILL1J1Jl"V"H 

BOD 300 ml 

2.3.5  011fl11JfJl.lfJW.tl11'f 

, ...; JI:'I JI 0 ""'?I'.12.3.5.1 fI1 BOD 'Vl"::l1f1.;jltJflV.:JL1JtJ llfll1J'UVfll'YItJfI ".;j"::OV11llJtJ 

<dl 
1Jfll DOs  1 1Jfl.ln. 
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.. ... ... 
2.3.6 ftlLtT\UIUUZlvt1JLA1J 

.. • ='1 0 • I 2.3.6.1 L1HN\llflnl'.i111fll BOD LlJ'Unl'.ifll'U1W\llmHU1H'lJfNfll DO 

,,j'A'1LfI'.il:an hWYlHl DOo DOs 

Q .. r I A.. .ad,(AI . 
2.3.6.1 'U HVI lJ 

, . 
.. JI I <II I d JI ..:, I I .. <II

2 lJfl.ln. lJ'U1L'lrVClV 

'" .DOs 

2) DO 

. . -'1 ,t .... 
VI LlJ'U1L'lrVClV 

. 
A111-3n 1 

tA .."11Jlf.'UA10tfH (1J1l.) , m ct"1-311 OY! (1Jfl.lll.) 
.., 4 
OA11L\'JO\'JH 

0.02 30,000-105,000 15,000 

0.05 12,000-42,000 6,000 

0.10 6,000-21,000 3,000 

0.20 3,000-10,500 1,500 
1 

0.50 1,200-4,200 600 

l.0 600-2,100 300 

2.0 300-1,050 150 

5.0 120-420 60 

I 10.0 60-120 30 
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'lli 0.1'11J'WflI8t1l.:.l (1JQ.) I "'t'""I.:.1U (1Jn.lQ.) 
0.1 '"891111\18\1H 

20.0 30-105 15 

50.0 12-42 6 

100 6-21 3 

300 0-7 1 

3. (Total Solids: TS) 

.!t <II  oj t tI v oj el ft oj elllJ ' (Dissolved Solids) Ul1:::'\Jt).:JU'\J.:J'YI tJJ 

l1:":l11t1J1 (Undissolved Solids) (Suspended Solids) ,.., 1

" lIJtI  " el ....\il I 104 ± tOC 

"'"  _I 43.1   

v 11 .... el  
3.1.1  (Hot Air Oven) 180 ± 2°C 

P 3.1.2  90 mm  

'" v .K (. ) 3131(1"" DeSIccators.• 

3.1.4  (Cylinder) Class A 100 mL 

3.1.5  Lfl1t).:J-i.:JiYHh 

3.1.6  Whatman GF/C) 47 mm 

3.1.7  flJJflU (Tong) 

3.1.8  (Membrane filter fUlUleI) 
" 3.1.9  

3.1.10 (Suction flask) 
......... 4  

3.2  1110111Ifl11:::,., 
oV .K viv vel .... ° !'II3.2.1 'lJ1(11t1fll:::1Ut).:JJJ1l11.:J 104 ± 1 C LlJ'UL1l11 

I 'li'11JJ.:J i..fJ 1,.., 11 tlli t) tI i ..f,g'IJ i'U Desiccators tI 'li'.:J tI i ,vLfl1 t).:J,r.:J 

'YIt'rUtlJJ 4 J''''''n AI 
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3.2.2 llf't'il,j'V I 

n114% Al 

3.2.3 100 mL 
r,,, ., ,r "'. Ilt" AtJl nl'YIa,:J tJtl1Vm:;!'lJV,:J 

• "1 ... 1 ,J.. 0 JJ3.2.4 '1..11 104 ± 1 C 

3.2.5 tI rl VV, If19 tJ' tJ Desiccators u tf1\11 1 tI -j,:J hw' V,:J -j,:J 

'YIffUVlJ 4 9ilU1:11.h 1 BI 
, ),I." .:, at3.2.6 1:1'Y11"V 4 ua:; 5 GJ1n'Un'i:;'YI,:J LAtJl1:1tJnfl,:J'YI 

II II II II" 

1l11:1umfvvn11 4% 'lJV,:J1l11:1Unfl1,:JflV'U 1:1;VtI'i:;lJltu 0.5 mg 'Ih11itn Bz 
II II ' 

3.2.7 'YIAtYmJl1,:J1:1lJA\l1'U1'U 3 eMl 

3.2.8 

3.3 n11.h'UlW 

mgIL 

c 
3.4 n11f1l'UfJ1JfJWsnvt 

, JI 

2 eMllJni1VdH (Duplicate Analysis pair) 
iQ, t AI tI d f 1 '" (Relative Percent Difference: % RPD) AV'YI % RPD < 10% 

(max. Value -min. Value)
%RPD -------------------xlOO 

Mean Value 

4. "UO-3UeU-3U"Ul'Ul:1tlU (Total Suspended Solids: SS) 

d .. , "'Ilt. , II ,.,. '"d'lJtHU'U,:JU'U1tJ1HW 1:1lJ1VtH 'l.11'U'YI LlJa:;altJ 

(suspend) U-n'11l11t1v'Ullf 
_,tidJI.J.. JI c:, r Q,f,d I 

104 ± 1"c 'YI1 



47 

.... _I <I 
4.1 1f\18-tJJ8Ua:fllJO''n,l& 

" Q-J 04.1.1 ±1 C 

4.1.2 fl'.i::\lmnWn1 

4.1.3 (Cylinder) Class A'lJU1'" 100 mL 

4.1.4 

4.1.5 Forcep 

4.1.6 (Whatman OF/C) 47 rom 

4.1.7 (Membrane filter funnel) .. 
4.1.8 UlJ"l'tyty1n1f'1' 

4.1.9 (Suction flask) 

4.1.10 Volumetric pipette Class A 100 mL 
co'"' co •4.2 llmnlf\11:;11 

4.2.1 47 rom 104 ± 1°c 1 

Desiccators 4 uuVimimtTn'1' 
: ..,

I1:1 U U111un AI 

4.2.2 1't1''';1,rfl 1 

n'j, 4% Az 
a _p- .. t r "j} 1 Q .. <V t4.2.3 

J1 . 
4.2.4 (Membrane filter funnel) 

A .. 

4.2.5 , tJfl1J 'H lJii 104 ± 1°c 

4.2.6 tJ-dflfJl't1'Lgulu Desiccators 4 

uuVinJ1'HtTn '1'LrJU BI 

4.2.7 1't1''';1,rfl 5 6 

J1'HtTmffltJn11 4% 'H;fltJl::1J1W 0.5 mg uuVinJl'HtTrr'1'LrJu Bz 
tor dt4.2.8 3 1I)J1 

old
4.2.9 
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4.3 n11tlUnW 

mgIL 

:' (g) 

c (mL) 

o I A Q.I d 
4.4.1 fIlIII)f\J'''tJ1n'U'UV'IU'U'I11lJ (Total Solids: TS) 

4.4.2 nuVI"tYv'U microcrystalline cellulose 

50mgIL 

4.4.2.1 m"", tJlJ microcrystalline cellulose 

1) Stock Standard microcrystalline cellulose 500 

mgIL i'l microcrystalline cellulose 0.500 g (1m "ffll1 i''Un thin layer chromatography) 

Utf1t1i''UmlJ1""ti\J I L 

2) Working Standard microcrystalline cellulose 50 

mgIL i:htl" Stock Standard microcrystalline cellulose 500 mgIL Volumetric 

pipette 'U\J1" 100 mL OltJn'lL\J Volumetric flask 'U\J1" 1000 mL I L 

4.4.2.2 m,VI"tYv'U microcrystalline cellulose 

1.11 Working Standard microcrystalline cellulose 

50 mgIL 2 
tI Q.I d 

mmenm'tJVlJ''U % Recovery VI 90 - 110 % 

5. (Settleable Solids) 

l1lJltJO'l ,,:: 1'" 'Hqj un::iifl11lJ 01'1 \T'In':hJ1 

na\J11lJ L trlJ01'1'Ua'lLnn 'H1 ri, \J 
..:.. I ".tIlISI' 2 I ..:

(Imhoff cone) L1 1 i1LlJ'I 
.. I :'1"nn'llJ1lJ'H\J1tJ1u\J mllL 
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..  '" .1 45.1   

5.1.1  (Imhoff Cone)  

5.1.2   

I "5.1.3  u't'FmmftUff11  
......... ,J  

5.2   

lQl' ::,""'"5.2.1  l1L'Il10U  

5.2.2 (Imhoff cone) 1 L  
"" "1" I '" :JI J' ,.,. ""  45 UT.' Ua1 ftU161JOntJ IS U1V1 

... d ..I 5.2.3  VlO1J11J 19'11 'II mL  

mgIL 

5.3  m1tll1nW  

5.4  m'ft1'Utl"tlW.tl1'W  

ISOIIEC 17025)  

... J 
6. TKN 

..  '" .I,J6.1   

6.1.1  (Kjeldahl Tube) 'IlUl91 800 1Ja.  

6.1.1  (Digestion Unit) (Fume Scrubber)  

6.1.1  iJ11.19'1  

6.1.1  'IlUl91 250 1Ja.  

6.1.1  ihL191 'IlUl91 so 1Ja.  

6.1.1  i1JLiltJ'u (Disstillation Unit)  

6.2  U'lllftil  

6.2.1  

(HgO, red) 8 011J 1um91CJ1a$ft 6 uOlU'a ID1J1911 100 1Ja .  
., , 

6.2.2  U1tJ11h1111JtJOtJffaltJ (Digestion Reagent)  

134 011J 1uJ10tfu 650 1Ja.  
m91CJ1t'1$ftL.,r1J.,rU 200 1Jt'I. fluilfl'IYlnu 25 1Jt'I. tl11JID1J19l1 
:JI r .:, i" ... d... ..I 0 A,!II'" .of"ntJU10t'lU 1111JU 1 t'l911 L01J10'.bllVi 20 C 
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- Sodium thiosulfate Reagent) 

1CJf,) 500 ni'lJ um: 25 

1 

'" ft.!'! '" iI6.2.4 mACJftllJ'lfll'\1lJ'\I\J 

6.2.5 mAcitl..pfl 0.02 N 
.Q Q Q l/

6.2.6 

6.2.7 UVh't181 
....1 ... ...... .. 

6.2.8 11\J8tll1'Y1ltl\J
.......... ,... I  

6.3 l!il1fl11:::'HPl18t1H 

6.2.1 (Digestion) 

6.2.1.1 50 lJtl. 

.. I 

6.2.1.3 HH)\J w:h nl'l V8t1fftlltl\l :::fflJ \j 'l W (111 iifl1\J ff'\l 11'\1 S03) 

\l\Jn11\l::: ffhf,9ilJJltllV8t1Vn 50 lJtl. 

fflJ\j'lW ilA 1rtfl',g\J 

6.2.1.4 L

100 lJtl. 20 lJtl. 

100 lJtl. 0.5 lJtl. 

lAtlfl8t1'l,9ilJ Sodium hydroxide-Thiosulfate 10 lJtl. Sodium hydroxide-Thiosulfate 

10 lJtl. 10 lJtl.) l'\Ithhf,,rlnt.J .. 
II )tI.. , 

tilrJl Sodium hydroxide-Thiosulfate 1,r11tJvmnm!\Jth1tJm;\J 
.:, 

6.2.1 nl'lntlt.J 
f " JI 01 4: 0 ,:, d 1 

6.2.1.1 111nl'lntl\JUtl:::1n'Uff1\J11 

mt\J88nlJl 200 lJtl. 50 lJtl. 

• ..;.:, "1 .1"1 '" '" ••!'! '" '" 6.2.1.2 \J lffl'l110tl\J LA t1J mACJftllJ'ln fl11lJl'\llJ'\I\J 0.02 N 
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6.4 ftl1ftl1noa 

TKN  (1m.lCl.) (v - B) x N x 14.000 

(lICl.) 

 V 0.02 N (lICl.) 

B 0.02 N H2S04 Blank (lICl.) 
.. ......,. .: 'JI 

N nonnality 'UfH l'VIU'VI11J'VI LIJ1 0,02 N H2S04 ) 

.. ., ,
7. ftl1l1fl11::'Hfllfll1'lJ,\I  (Turbidity) 

• d ... .d.... .It ='1 <II ... .d" 'JI'" 
fl1111 '\I1J LiJ 1J fJW Cl Ol!! W:: 'VI t-hflty 111J 'U 1J lCJf llJ 1J Vl 'lf1J 'VI L 'lf0 1J1I10'Vi fl t'l'lIfl11 

1Vltl-wt1ltJfl1111;1J 'il::ijl1 Cl1tltJ1::1tl'VI 1 Turbidity2, Absolute turbidity3, Jackson 
'd' hi'  rb'd' 'JI 1 " 'JI.. 'JI QI I.: 4candle turbt Ity4 lm:: Nep e ometnc tu t tty5 Vlflt'l'l111Hl Ll11JtJ1l1 flfl fl1111'\11J 

='1 ..... ..1'" .It ." 'JI .. I.llJ 'U 11J Clfltl (Suspension) C]N'VI1 L11 Ut'I' m::1 'il 
QI • t QI d S!, " " , .A 

911flflH1J1J ff1111'U 111Vl'Ufl 1J lVl1t'1'1JH11!f1JflOClH1J flflO 111120'U Cl1J 
.d -=' d "QI4t1fLtJ'il::lIfl1111L'U1I 

2 4 
Is = (V IL)N 

<Ii 
LlIH L wavelength 

'JI '" Is= 

V 
• d 

N = 
I", .d, r ... d .It fl 1111 '\I1J lOVl 'ill 0 flll 'VI 1J 1J 111 t'l'n 'VI LlI Cl:: Cllf11J l'U1J 1VllCl OU'U11J Cl llJ1J m LVl 

Q AJ Q 4;' .. .. 0' .. all d 
'VI 1 tlUCl::.:t'I'11 H1J1J 'VIl fI 1'lf1J Vl1J 'VIlltlCl::':LHtlVl1l10 U H1J t'l'11H1J 'VI 1 tl'U1J1VlLCl0l1 l H 

Q A" cd " '" r A ... F- QI • 'III ... .. ,lil1J9I1J m 1J1Jll1lJl1l1W L1J lJl1l1WlIlflLlIHUt'I'
.: ., J) 4 QI QI '111 ... 1 0 1" d r d QI 1t'l'11U 'Ul1J ClHfl1J 'il:: 'VI 1 l1LOVlfll111 flL 11'U 'ilVlm:: 'il1f1 m'VIl 1111J1J ll1Cl Ol!!W::': '\I1J .  " " 

t'l'11U'U11J ClHtlVlHd'1J'I11il Hl 'il 'il::': ij111 H Htt'U tll'ViH1J 1,j'fl111 fl l::': 'U'Uih1f1,11'V1 11 
" d  • " 

tho Hl'il'il::': lliijHCl

" "  " 1l10UO 1l¥thU1J llith'1..n1Jfll1tJtJ1tlfl'Ul1tlfl 1111 

,,'JI.I 1 .. · ... I  • 1 'JI • ...... d ...111 L'lflJl::': tl'lf1J L'lf1J UCl::':lIHCl 
I .J/'JI ... o4 I'JI 

• 
Co "'n'III'JI .''J1 ... 'U flll c.u lLIJ1HVllf1flCl Hl 1J 'ill0t'l'll U'U 11JClHtl'il::':11 H"'lll 1Cl1J 'VI 'IfJ n 'VIl 11 flCl Hl 1J 
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... i r .... " ....' d.... .. r ",d... .. ..ItJ tJ ff1l1tJ 1111f1 1111 fllJff1'Hl'IJ1tJ ft tlfl 

'hift::ft 1f1 itJJ1'ri1 i,r itJ 1liff1lJn 1 

" A JI """JI\!tJlJ111'W i 'b'1.h:: lfl'b'tJ LA 

...., olllJl - 'di Jl .... • iJi A.... •fl1 t:lm::'VI1 LA'H'CI1f11TiU1I'VI 'b'fltJ 'b'lm 1Afl11lJ'Il tJ 

.. A • ..Ii Jli _I':!'" JI ..I ..(Nephelometer) CJ1 tJL tl tl'VI 'b' tJ llJ fI 'lJ l'VI fI 'lJfl11lJ L'IJ lJ '11 tl'l Uff 'I 'VI fl 1\l tl tl fllJ 1 
" , . 

QI I o.ct .., i""'. 1" " 4 Q11'VItl'lJfl'lJ'IJ eJ tJ A Aflt:l1f111lJl'IJ lJ'IJ ff m::1 \l'l 
.r .:, • OJ r::... ,.r !'i i SI... .. I• 

tltlfllJ 1 lJ1fl 'IJtJ 'U tJfltl1l1tltlH'U 1'U 'U \l::lJfl11lJ'lA'U lJ1 fl'IJ'U 1'U 11 'b'lJ'H ft1f1'b'tJ A 1 'b'tJ 

I "" ... III III tli 1'" "' ....LAtltlfl LCJ1A tJ (Titanium dioxide in partially 

polymerized polystyrene) (Fonnazin Suspension) 
di JlOJ.. lII.P· ° .1"""'" '"...'b'fltJlJ1fl Hydrazine sulfate lJ1'V11lJt]meJ1fl'lJ 

Hexamethylene tetramine fitl 19tJiig (Nephelometric 

Turbidity Unit, NTU) 

N 

ill6H,O + :!H,SO, 
F onnaldebyde 

___...... Fonnazin + 11 HzO 

'" I ri· r i" •• ' cal ..,ritJUlJtJ1\l:: W tJfftJ1lJ 
G.I .... d Q,I I r.., · i JI AIQ dtl12Q.IIIQ

'VItJ'VI llJ11Afl11lJ'lA tJ tJ 'H mlJt]'lJ1Ifl1m LV'I 

U 1 1 A <II OJ • A • i '" OJ .x1V ....7.1 n1llAflllt1'VU Atu"'''1fl.:ltlfl 

7.1.1 Turbidity Meter, Hach Model 2100P Portable Turbidimeter Model 

RatiolXR Turbidimeter, Hach Company, Loveland, Colorado, USA 

7.1.2 Water Quality Monitor, Solomat Model WP803, Solomat Neotronics, USA 
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... , 
7.2 n111V11t1'IJU11tlll'IJ'fU'lJ1V11 !lOU 

• .1 0' '"  ' • .1 0'n'11 'Cl 'ClltJlJ lth1fl1lJ1'b''U (F onnazin) n'11'Cl 'ClltJfl11lJ "l'UlJ l1J11! l'U11 fl1lJ 1 
Q  dotd " d .td .td 
'b''U (Standard Fonnazin Solution) 'YIlJfl1fl11lJfl11lJ"l'U 20 100 800 

J 1" .1"'..... ... "'.,,, '" a ... "'I)"111 

....,. '" 'I " .1"' .....7.2.1 11in1111J11tJlJ 

7.2.l.l A 1.000 nllJ [(NH ) H SO ] 
2 2 2 4 

100 

7.2.1.2 B 10.00 nllJ Hexamethylenetetramine 

[(CH ) N ] 100 A B 
2 6 4 

II II , , 

fl'U O,f'U 5 24 

" 25 +/- 3 °c 4000 NTU 

7 .2.1.3 

QcI Q til ....8. il'H::'HOUn 

II II I  II 

1 'Cl'l1 nL ';'l1il Wf11.... 111mllJ n'11V.1:I CH ijn11 fl1'U fJ lJ1'U lJ 1! l'U fJ Wf11 .... 111 
" ". " " .1 A:n1111'UltJfl'U 

1'U J lij'l1 'ClltJn'11'11 '11 'Cin lJ 1 'ill nn 'il n 1:1 tf fflfiqJ fi fl n In'i11'11 Ui 1 'lfln11 

A: 1 I .,I .... ".1 1 0'''' 0 1 " '" .,I ...n1111'UltJfl'U tJ'If'Un'Yll 'UflnL'I1'Ufl'illn 
.1 A: 0"''' ., '" .1 A: .1 .,I", 'I " n11lJ'U ltJ fl'U 'illnn11 ltJfl'U 'illn m llJ '11 lf1'Y1'Y1lJ n11 1'If 

1 'Cl'l1 11n 1 'U n 'U1'U n11Nii 1 'Cl'l1 11nl1'U 1 'U Q ,;nY'U 'U"i 11W 11 H l'U 

I 4 '" ."1' .1 A: 1 ., 1 cl. "1) " lU'U'U n 'Un' 111 'Cl fllJ l11lJln 

QI.  QI .cd " 0 '1 "1 ., I8.l.l 'I1'Clnnll AtomiC Spectrophotometry 

.1 '" "0 'I " '" ... I '" 0'1 1 '" " .,1 1'l1'U 'b'111tJlJ111tJ'I1'Clnnn 

., I 01" '" ....,1 a 1Vll 589 'Ul 'UllJm Na) 
.d 411\ ,1 d.td QI .td d 0 1,,'" 1 '"'" '" 1 .... U n' fl11lJ tJ l1fl 'Cl'U 'UllJ 'UU 'ClH l'U .... fl 11 VI Vll '11 fll'Cl nm fl 'U 'b'111 tJlJ ln11 n11 

.1.,1 1).1 I ". .,.,1.... 'U (ground state) (excite state) .... VI 8.1 

http:l'Cl'l1~'I1l.rn
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6 

4 

2 

o 

3P 

4P 

2.2 eV 

589.0nm 

3.6eV 

330.3 nm 

ground state (0.0) eV 

.I..l A,. ... ..l ''t A jI .!I ..l...... 
\llfllufl I LlJO 

,. ... iI 't iI.I ''t iI .9... .!I '" L'I1lJ1::fflJ 'I1'1.1'LJ 
..l A I: .I , ....,. ,. 't... ,¥ A .!I..l 'ty..!I

'lIflO Atomic 

Absorption Spectrophotometer (AAs) Ofll':i vil 't,fO:::j;l OlJ6ff1 1f1 '11 :::m!flod't

(Excited state) Inductively Couple Plasma Atomic Emission 

Spectrometer (ICP fAMS) UfI:::' 'LJ 11\l '11 ciflf111Vh' v::: 1tJ'YHI1 trlhufI:: UtJfl'l1U 

1f1'11 :::'I1U ciflf111 LLlJ trtrLtJfl1j;l1 IlJj;l; ICPf AMS 

8.1.1 l1ciflf111flHLflij1rHh (Electroanalytical chemistry) 

f11111fl11:::11 
,. ... iI ... jI... .... iI I '" ..l I A.!I ..l't iI iI I 
L fll1:::l1 'LJ Vl1 flfl f111 'LJ l tn 11 fl11lJ'LJ VlJ'LJ VVfl1111 flfl f111 U 1 flfl flfll1lJ1 Vfl '11 

llf1ufllJiiLj;lvl 

..l, iI d ... I iI d ....' r. ,. '" .. iI jIfll'l1'LJ:::fl 'LJ 1'Vt11::: 

1litrllJl1 1 

2 
.1 i .. AI8.3 

8.3.1 Atomic Absorption Spectrophotometer UlIlI Flame 

8.3.2 50 lJfI. 
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8.3.1 ihU\01 'U'U1" I 1m. 

8.3.1 UtU\01 'U'U1" 21HI. 

8.3.1 iltU\01 'U'U1" 5 lJ'1. 
tI'" 8.3.1 1Jmmn 'U'U1" 250 lJ'1. 

<Ill8.4 tIl'Ufl1J 
c:,,,,, clJ} 

8.4.1 1:11'i'1::'11V1J1\01'iJ1'U\01::n1t'UlJ'U'U 1,000 mg/L MERCK 
.c::"8.4.2 1:11'1 '1:: '11VlJ 1\01'il1'U lIlJ·m1'UcI 1:1 1,000 mg/L VlW MERCK 

8.4.3 m"''U\01;m,rlJ,r'U (RNO) 

'" A.8.5.1 nl'i t\01 '1 

8.5.2 1l1'H::'H11n 
" ... tI, 1 ..,..;" , L '1'H::'H'U n VI 1'1 1 lJVI'i11Jfll 

n1 m 1WlJ1m11'Ufl11lJ 1 ,rlJ,r'U 1'1'11:: '11 11n'll'u",r'U'1 n6'U 1"fJ nl'i fJlJ ff1'i lJ1mJ 1'U

fl11lJt,rlJ,r'U u U'U 6'U (U'i::1J1W 4-5 fl11lJl,rlJ,r'U) l1::l11tJ 
..; 4 Vi jI Vi .II ft.! 1 '" "''' ,lJ1\01'il1'U VI t\01'i VlJ nmn Ul11'U1'U6lJl1Y1 l1'U fl11lJfflJ'W'U11 '1::'11 1H 

" " QI • tI 41 "I 2 ... d " Q,I ,dff1'ilJ1\01'iJ 1'U \):: u'ln'i 1 l1lJ 1\01'iJ1'UlJ'1n'1:l fl1'WVI 2 
" '" ft.I" A ... tI • • 0 " L'Unl'il'UV'Un'ill161\) L 'I11fl'i L'H 'W16lJfll'U1W fl11lJl'UlJ'U'U L'H"1fJ 

1.=l41 "I" tor!-=, '}) "I'. I d"l:PQI "QI

111nfllVl1" LlJ'1lJ11 calibration curve VI UiJ 

'1 "1iI" · I I:' .. 41''1 t " 0 t · Q CIoL'll' L" U\01 LU 'W 1:: nlnLfl '11:: '11 U\01'1:: fl H 1Vl1'U 'U IlJ 6 \)::1 Lfl'i 1:: '11 L'H lJ 1I:: \01 Vl1 'HlJ VI L'W '1 1:: 

2 (calibration curve) 
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... 
8.6 n111fl1lJ1JlI'11lU::aU.l1JUI111'U . ,... ... ... 

8.6.1 19l'i t1llffl'ift:::ftlt11l191'il1U9I::01'i110ffl'ift:::ftlt11l1ml1U9I::01 1,000 mglL 
II 

L 1UJfl111lL'U1l'UU'UfJ·Hn'ift::ftlt11l191'i l1U9I:::01LlJU 0.1, 0.5, 1.0 Uft::: 1.5 mgIL 'illml'tnH'll 
II 

DI 100 iiftiH'9l'i 
... 

8.6.2 1m t11l ffl 'i ft::ftl t11l191'i l1'U 'ill nffl'i ft:::ft 1[111191 'i11 'U 91::: 01 1,000 mgIL 
J/... )I J/ b II 

L'Hllfl111l1'U1l'UU'UfJ-3ffl'ift::ftlt11l191'il1U9I::01LlJU 0.1, 0.5, 1.0 Uft:: 1.5 mgIL 'illmj'U'l.H'll 

DI 100 iiftnn9l'i 
4 t r f 4 J 

8.6.3 0l'iL9I'itl1l9l1fJtll-3Ul0fJU1Lfln::'H 

'l.u Standard Method for the Examination of Water and Wastewater 
o .. t!Q,I' 1 1" 4:.. til ...8.6.4 'YI10l'.i1!fl'il::'H9I1fJtlH L'lfLfl'.ifJ-31Lfl'il::'H ft'H::'HUO 
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IV .011 lU AileU 11 Anil 

.1.......  1I1:;lfln11'f1H1U 

... 
29 ff-3l1lflll 2500 

Q QI Q Q 

'rU\'. 2516 - 2522 1VlVllW1Vlfl'Uflfrn'l':;If11,1 

1VlVlfrlfflPl'SUWe}11Pl ffl"11"lS1ll1fll'U lllv 
'VI.fr. 2542 - 2544 U"'U-31"lS1l'Vlfll'U 

Q QI QI d 
1111 11VlVlllV'S 1'lI'fI11fr'S 

'VI.fr. 2539 • 2540 

'VI.fr.2540 - 2542 

61lflt11'Vi'UVlt1-3 

'Vi.fr. 2542 - 2547 

'Vi.fr. 2547 - 2551 

... ... ... 
'iI-3111flfr'S 

'Vi.fr. 2551 

61tflt11-3lf'U 

:iI 0 'QI IQ Q,I 

('UfI'lJ'S111Hl'U'lI'H) 7 

-3 61Ult11-3lf'U 
... ... ... 
'0-311 1flfr'S 

lVl'Sfl'Vivl 045 - 821159 
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