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ABSTRACT  

TITLE MONITORING OF WATER QUALITY IN WATER SUPPLY SYSTEM: 

A CASE STUDY OF MUNICIPAL TUMBON NUMCUM, SISAKET 

BY HTTAGORN UNUPANOW 

DEGREE MASTER OF ENGINEERING 

MAJOR 

CHAIR ASST. PROF. KARNIK.A RAT ANAPONGLEKA, Ph.D. 

KEYWORDS  WATER SUPPLY / SURF ACE WATER SUPPLY SYSTEM / 

WATER SUPPLY QUALITY 

The purpose of this research was to investigate water supply quality from surface 

water supply system and to find out a suitable quantity of alum using in sedimentation tank. 

The period of the study was from January to March, 2012. Raw water for a production was from 

Kud-rua, Sisaket. The characteristics of raw water were pH 6.94, turbidity 12.2 NTU, total 

dissolved solids 106 mg/l, suspended solids 8.33 mg/l, hardness 25.35 mg/l, manganese 0.038 

mg/l, iron 0.694 mg/l and undetected fecal coliform bacteria. The results of water quality from 

surface water supply system showed that pH was 5.64, turbidity was 10.19 NTU, suspended solids 

was 7.3 mg/l and iron was 0.243 mg/l. The pH value was found little below standard water quality 

which was probably because of the alum quantity in the system. The turbidity was above standard 

since there were some contaminations in distribution system. The alum quantity for adding in 

sedimentation tank was tested and found that the suitable quantity was 20 mg per liter of water. 

The pH value was 6.38 and the turbidity decreased to 2.8 NTU. 
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2.1.1.1  Niimhu1 :;'111 
"'" iIl ••U!1 " ," " "I ",,!I .., ...I",""I •  ..2.1.1.2 lJl:;UU non !tJl1l;jU1tJ (mllJ1J 

... '" ... .4 • i" .1 I " '!'.ll11 alfl'i VI :;Vl1 l:;mw tJ) 
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'lJtJVI ff11i IIW:; l11 a VllJ'i 1l1fl 

"'". !liSlo QI 42.1.1.4 lJ'Il1tJltJli;! 'b'tJ1121-300 

2.1.2 11111,1'1 
:4 .4 :Q

2.1.2.1  h 

" 2.1.2.2  'lItJ11110 m1/hr 
12.1.1.3  tl-3'U1'ff'lltJ111100 m 

: "'" 'J! '" : "'" 2.1.2.4  h 
12.1.2.5  l1atl-3\1-3 'lItJ111 30 m 

2.1.2.6  

2.1.2.7  nallJtJ 1U1:;U1 
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., 
2.3.1 fJtlW1YfiilTiHOltlfllYf  

I 3J.d. " r2.3.1.1 fl11lJ1l1UflHI- (pH) 6.5-8.5  
I ".ct."liCto d.Q2.3.1.2 fI11lJ'lJU (Turbidity) 5 If)U'I'IQ  

2.3.1.3 11 (Color) ililnU 15 mhfJ Ltyrl:lilulJ-lf11Ja""  

2.3.2 fJWfIlYfJ1T1HlftihYl'U  
" . 

2.3.2.1 (Total Dissolved Solids)  

1,000 mgIL  
jI " .ct'i· ...2.3.2.2 (Hardness) lJLf)U 500 mgIL  

2.3.2.3 ifllYl91  (SO) 250 mgIL  

2.3.2.4  (CO 250 mgIL  

2.3.2.5 iUlmTi  (No") as NO+3) 50 mgIL  

2.3.2.6 Yl\166'nl (F) 0.7 mgIL  

2.3.3  fJWfIl'WJ1T1Hl"'H:::l1Ufl-rYl'U  
d " At,'''' 2.3.3.1 l'Hflfl (Fe) lJlOU 0.5 mglL  

.ct " .ct',''''2.3.3.2 (Mn) lJlflU 0.3 mgIL  

(Cu) lJlOU 1.0 mgIL2.3.3.3 'JI ""', ...  

2.3.3.4 )!1.. .. (Zn) 'JI ""', ... lJLf)U 3.0 mgIL 
.,  . 
• 'l ...  ".!"I ..2.3.4 fJWfIlYfU1Tl1-1110l1:::l1U flTlluU'W'Y  

SI.e:i 'i' ...2.3.4.1 9l::fl1 (Pb) lJlflU 0.01 mgIL  
,. 4  " .citi ....2.3.4.2  LfI'HlJtJlJ (Cr) lJlO'U 0.05 mgIL  

.ct " .eli' i ..... 2.3.4.3 (Cd) lJLf)'U 0.003 mg/L  

'JI .ct I " ' 2.3.4.4 1;'I'11'H14  (As) 0.01 mgIL  

2.3.4.5 U1tl'l'l (Hg) 0.001 mgIL  
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fl'tl Ll11rl'lUl h 'I Ut'l:::':i 

C;'1ljU'¥I1.J1'¥1tllfl\!:li'lJ .. .. . 
O11111f1111.lU:::tJlllU11:lf 1 tlUliJ11 U 1flfl-Ul!flfI 

J} $I 11 II " 

i'fi'tlUl'1'iJ'Gl'tlllnv "''IUUl1 i:1:::':i::: tlf11':i .. 
tlwfllYi!'liufiu h 1M'fi'.l 11.1 tll fl\!:l flU tl '1fi'tI':i:: f)'tlU .. 
Yr'l 3 ff1U hl1't!'tl1.l'l flU 

" " "1 ",
2.4.1 f11':i f11Hla1l'lh'iJ1 :::tll lJ 'illf) "h "",J'U'lhH H,jl" 

o :oCl .: .eoA04"" Q0 

11llJ'\1 If)U 11"'" 'Ul1i':i1 1.1 LW tlt'!llt'llJ'I 1'\I11\l':i UU Nt'! "If,:j l.!1llU '¥I U11.l1':i fI'lJ 11.1 1N'Gl 
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. 
2.4.2 m'JIIi' nllu1i'1 lflij 1,$'U 

iI q I A 0 . I <II •I: iI I, iI... "I iI'"ff1'J \I 'U'U111'Vtfl'Vl1m'J tY1'Jl'!tl'l1t1tY1'J ffll L'fI'fI 

LfI'iJ'l 
: .c:l Q 4 A 0 d QI :m'J 1'f111 I'll'! fl'J'U l'Vtfl'Vl1m'J 'J fI'Vlfll '0 '0 tll'UlI 1 fl11 'U 1 

: ttl ... 91 "I 2.4.3 m'J flfl'U 'U'U'fIfl'U 'U'il::u tY1'J ffll \I 'U'Ul1Ul'!1'Vl'Vl1 11 Lflf1 
• " JI " 

m'J 1111•'Ul1t1'UI-nfl,,rU1 n11 ff1'J lflij 'J 1119i1 n'U m 'J.o11 flfl 'U U 'iltU1U11l1 riTU 
, , If , , !II 

,,rl flfl 'Uiiij'U'U 11'1'l1tU l-nmJh ,,rlflflUl'U.:I 'fItflfl'Uiiij'U'U 1'f1111 tU U111U flll1fl 'ilt'flfll'!.:1 .. u u 

111' '0:: L11l'!'fI1lJ'j 1II 
2.4.4 m'J f1'j fl'l , 'U m'J fl'j fl.:l'il:: U111 Ul'! t'Vl 'J 1Ul'!::!atl'fllvtflmmHI.:I'fItflfl'U 

d : 9/4 J : .d , .d 

'U'U l'f1ll'!flll1fl' 'U'U111l'!t '1111f11111' ffff::fll'fllJ1fl'U'U &]1'l' 'U'U'U'fIfl'U 'U'U1'Vl Nl'U m 'Jf1'jfl'l'il::1If11111' ff 

lJ1fl 0.2 - 2.0 

\111'11111 ff:: 11ffll fl 1vtfl',rm'J fl'j fl'lijll 'JdY'Vli fll'Vt 

1 9/r:w " Q Q,I' :.1 0' iI A 1.:::ifltJl.:j'fl 'U1'Vl I'JtJflfl'U11 "'U111'J::U1" ff1111'Hl'U1111 GJl'I'YHlm'Jf,!ll flfl 

i7Ufl110'lU1'tY 

t : ... 1 ... 1 d y: "'" Q .t:S" ..2.4.6 m'J\111'il1t1 'U1u 'U 'il::'fIfl'l 1111 'Jfll'HH111'U1'J fl'U'Ut}'l 
.1 iI,iI: 1 I I "1.1 iI I <II.d. ,iI "" lIJiI, A ..;, .JId.u'JtGJl'l'i5'Ufj '}f'U1 1111'Jf11'J t'fl 'U'Vt'U'Vl mlLfltJ'l 

I 

Ul'!::' 'U-n'Uihh.:j Lfll'lflflfl ill 
" " "J' I Sf,

U'U 'VJ m'J 1111'U m'Jl1'lff'U I;JJ 'il1flf11'J 'il::'cl/ 
! "1 .: Q,I X Q .= 1" d. d'J/ 4 Q"I':

'Vl.:jm:alff Lyj'f'j111'Jf.l'U111'UIGJl'fll'Vtl'!'l ff1'J1f1111GJl''U ffl'Jffll fl'flfl'lllm'J'il'fl&]1f.lll1 
4 (II : I .: -: Q,I d I QI Y 4J 

l'Vtflll 'J 1111 i 'lfJf.Ufll'Vt'U1 'JfI' 'U'U111 'J::ll1 'J111tl'lm'J 'il'fllfl11 \111 fl'U 
iI,fJJ:dlfjl .ct : I 0 Q'JI I tie 

'Ufl'lfj Ul'!::lff'U'Vlfl'fll'!f.l'fl'il'Um'J &]1flll11 tU 'fI1'l'l 'U fl'l'U111'U m'J 

10 Q .e! " .d','" 4," Q II: .di"0 .::lIll'!:: f11'J ff'll'llll'! U'l'Vl 'il::'fIfl'lllfll '}f'il1tJ1'Vtfl 11'VJfl'U 'U'fI fl'U f11'J 'fill'U 'U f11 'j 'Vl TI'JJ\!'j f.U 'U111 'J:: 111 tl 'lUll '0:: 
" tI " ,., t r I 

ijf11 'J tim fl1U1 fl111; m 'J 'ill cl/U1 U'U U11 L 'U 'j 1fI1 Ul'}1 t) nil 1"1 'fI lijfl vt'ill'J f.U 15.. "4 

'J 111 'U'fI fl'U m 'j 'flUl'!:: rl 'l 'j tll10'l'Vl flfli' fl 'W U11 111rJ'U ffTfi 1'J f.U 111ml ... 
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" " " . ,
lflvOl,qimhniiOl, 

" " 2.5 mlJ'YI1VWlmlh, 2555) 

.. 
o V 0 Q

2.5.1 m1U11-31fl'Yl1tU1.l'U1AU 
" " llmm;:nh 

" 
o v .4 : 

2.5.2 ua:::1tUUfl'lUtltl 

1 :::1.l1.ltJ nu fl11'lhl n1:Jl 

1 11111f11.lLU'iJ'1t11'iJ lflflfl 7111 l1V1.ltJ 1 :;::HiJ 
" tJil 

2.5.3 

'" ... ...:... " I '" 1 ,,,.A '" 2.5.3.1 'lflfllfNl11.l 
QI t;V" :2.5.3.2 

2.5.3.3 '1 
2.5.3.4 

2.5.3.5 

2.5.3.6 fl' 'iJLAmfl

2.5.3.7 m11111f11.lm:::ul1''YHhum:m 'vHl1111n'l1 . " 2.5.3.8 

2.5.3.9 nlfl11lJl1:::61'i1lJflLflflf1vlrh .. 
0' V " 0' ....2.5.4 

J, , : i .1! I"': • I .l ... 'I " ... 1'iltlfl11fl'11111f11.lfll'l"l'1 lf1l ua::: 

'fl1.l'l 0l,i'1i 1I1l
" ,111 ... , J! I '" '" : 4... '" ..,. c:II"'" 'iJ0l'1'1'iJlf11'lf'iJ lll'iJfl'iJ 

o V vtl V 
2.5.5 

: q,;d" QI A 
2.5.5.1 ,iI'iltJ1::: ff'iJ ll'l tl':::1.l1tl 

" . 
2.5.5.2 

http:fl'111~fl1,.r1
http:11111f11.lL
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.. . .. 
2.5.5.3 1rl'i ntll.Jl1J111"flVUl'I11Vlfl"I!1 ill tltln ,.; lf111lJff::fl1fl 

V... "" 2.5.5.4 "HtH'¥]O 3 lflV'U 
• U U Q " 2.5.6 

2.5.6.1 fl1'J'hJeHfllJU"lfll 

, <t So' 0 " 'j} ,., 
2.5.6.2 VVl Llt'Ullt'Ul'YI'J1Vmfl"lU'lN 

v"'''''2.5.6.3 m"l(l"l,¥]o 3 lflfl'U 

2.5 .6.4 ";1fl1111ff::fl1fl'YI'J llJt1 llt'U fl .. 
2.5.7 

2.5.7.1 i1¥flfl;$fl 

2.5.7.2 ";1fl11lJffZfllfl1flV'JV1Jtl"l .. 
2.5.7.3 i1¥Vdffflll'fioM'OTi" 

tI : v I V v 
2.5.7.4 1'}f"ll'U 

2.5.8 
A ! l' 4. .q _I oQ, I : " 2.5.8.1 I'I$'U \11J'\.J1 Lfl 

v "" iV ".J '.1 ... '" 1IJ v A "" '" s ...GIV 'lft1" 01111 llO"'U m lJfl flOlJ 1'i1-1 fllfI'Jfl"l \11J It'Jfllll-,, 
'" • 1 .... .J tlv I • 1 ... fl'i'ifl'U 

c:., .::t • 1/ 
2.5. 8.2 

• 
!'I$'U 

¢I c:., 4 : 
lJfl1'J 'J1 

I 'II I , 

'1lt1fl1lJ 1lJ 
.., 

2.5.9 
" 2.5 .9.1 

2.5.9.2 i 1¥v 11Jiif)1j tYlJ ... 

.  
Q;I Q,I iI 'ttI.4 Q,I.ct 

2.5.9.3 LlllJfl1'I'J1"lfll .. . 
2.5.9.4 11Jlnfl ffiillll":; ij

• I'!:! v 'i ... "" ,2.6 011'f1Yltf81J't11unnWtf11tflJ lYltf1Bill11'f1tffl 
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..l... I .6 J:II .. ....l ... 
fll'.il1AU6'Ul1L'H.Ifl11 "Jar Test" uaz 

NU1JU1'.i Lfliin1'11i'1Jfll'.i" fl"t fl6'U Uat'.fn'UuVd'l1a1V''U1 '.it1.11 qu 'Ufl1'.i"'l Jar 
, , , J:II .I .. ..l .t 'I! QI, ....6 0

Test U1'U 'Ufll'.il1AaV,UPlV1 Jar Test 

ii1.1'.iZlV'ln1'11a1v1.1'.itfll'.i fi6 (fl) fl111.U.fi'1J.fi''U 'l1iJA 

('II) (fl) 

LnPl"::fl6'U (.) (11) fll'.il1AU6'U .. ., . ..'" ....: 
6'U'1 L'l1'U fl1 aeta potential (electrophoretic mobility) fl6'Ufll'.i111 Jar Test fl1'.i11fl"::'I1'U1 

" L'ti'U 1P1fhftL6'l1 fl111JLrI'Ul>i1-3 

u"'li1vuf1-3"fl"t fii'l1a1V 'l1iJPI ::lfll1L iJV1J 'l1iJA 

, 'U fll'.i'f U"'Ul-3'l1iJ fll'.iLft6fl 'fU"'l1iJPI

'U fll 'l '1.1fH":: fl6'Uth'U' '11 qj\l:: 
" . .I

L'ti'U ftfl'WW::Ul.l1j9i'll6-3,hLtYV fh' i1iilli'Pln'ULff1I ,,:: fW)'UVi LnPl 'II'U1.1 '.i::ffl1ifll'Vi 
, .. .., •• • 'I! .1 ..l J:II., ...... 

'Ufll'.iflnAfl111J,'U L'l1'U U1'.i'l11VUl LlJ'U ff1'.i 11 'l na:: 
d ...,,, QI , ..l.1 1...... ... 1'1" ..., 

L'I1afl1J 'l1fl'UU'Vi'.i'l1a1V 'U'IIW::l1U1'.i11'.i::Lfll1 l'.iPl [PACI • Al(OH)x(CI)yl 1J 

1 • 2 '1Jfl'.i6'U 

iI ty'l11fi6fl1' 1tJ"'l 'iZ1J lW n , fff1'.itf1J 

. , 
2.7 

'" .. I... .;( "'...."l'U"'i'l1'Ufl UC)fC)f1J LUl::ll'U'Ul1 (2540) 
:.1.': .., QI 1 ... QI.I .... 

'U 111' t11 1 LL a:: 'U ffO l'U 'U'1'l1fltl1J '111 ff" fl11J PI V1J 1"Q11 '.i::!;l fll 'Vi 6"'.i1 \l ff6'UflWfll'Vi 
QI ...: :..l "' .1,. d",': ..... 

'U1U'i::1.11 Na\llfl 

" fl1'.iilfl'iU-HflWfll'Vi,j1'Vi'U'h fl1ftL6'l1 Hduwh-3 6.2-7.4 iifl1Hd'i::'I11H 

" 5.17-30.67 mgIL iifllHg'i::ldH 121-2,830 mgIL iifl1 

http:5.17-30.67
http:U1U'i::1.11
http:ii1.1'.iZ
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• I  , 1 • .c:t 4. •".et, 
60.12-385.77 mg/L flaV HI 3.92-254.74 mglL UflatctltllJ lJfl1 vg 

1  .et ct 4" I c:l 4 " t
';i::111H 14-219 mg/L UlJnUtctlOlJ 3-7 mg/L 0.10-0.77 

mg/L mgn 0-1.69 mg/L 0-0.08 mg/L hWt11Ul11qj 
" ,  JI I 

tldl (lJtln.) 

" .:et d f" ...,'"..cIllflalctlOlJ man fflu 
4 

U1U1 :::U1 11 a::: II1 n ';i tI I'll ift]lJ'I11a'11fl1lJ U In W "J!1 U lJn1:: 'Yl11 
,  

(lJ vn.) i 1 tllUnl1U1ll1 i 
I ,1 ,..

Q.<' Q.I QI 41  "1310 t/ :.. f:.A 
a'lJ'VIU1i ua::flW::: (2545) 

flllUl ::U1'UV-3lJ'I111'Yltl1ntI";n W1'Yl 'Yl l-H'Yl';i1U Vl,J a 1 rl 01 flUa' i11'V1tf1 , 1 
, 

U1lJ1W 1 a'l1::'11 'I!nlla:: 'vvv'W aUUHtI vuuvglUll111ljU1lJ1W Inu
JI  • JI " 

30.4 °c fl1fl11lJlilu 

6.59 7.0 mg/L 348 mg/L 

mg/L nhtl'u 9.4 mgIL 7.9 mg/L 

0.3407 mg/L 0.20 mg/L hnt'ilu 

0.485  mg/L t11'WU1lJ1W flV mgn 0.3986 mgIL 0.0723 mg/L 
.:, 11) '" -:!l 'I'" c:l I0.0832 mg/L !lJ'fIU 0.00063 mg/L !'I1mU11 

 

fl W m'VIll1l U1l'l1 a-310 Ull1 U a'llJ 11 f:lll1 Ul'
..  " 
lla::flW:; (2545) 

'I .1.1  I,.. 'I • '" I '" '" I 1 11) $I ... .. 
! '\.J';i ::UUu1:::u1'11l,JU1U ! 110 !\'Ul':i1'il11fl':i1::'I1flwm'VI 
: .c:t.r::l o..:a d Q.I I: I 0 

'W1'YlH mUi11 'fI fIllU U m';i 10 1VtlHU1 'il1n!!l1 
" " 

U1 ::U111a::ll1U1::U111 111U nlJ 10 mh ilia n 'il11fl':i 1:: ,"'VIU uljflWi11'V1ll1 
 

ljth 7.5-8.1 65-105 NTU iu lja'1';ia::a1t1ll1 

191-385 mgIL 0.05-0.30 mg/L 4.98-6.31 mg/L 

'U lOW'li'uavlIif m';iU 1U1UllUflii i1 tI 

mllJ 130-9,000 MPN 100 ml t1ufliii10'lfulIflflva1f1il"vflJ 80-5,000 MPN 

100 ml 0.182-0.832 mgIL 0.021-0.052 mg/L 0.001-0.049 mg/L 
I  .. "*  '.1 .1" .. I1fl':illJUlJ 0.002-0.006 mg/L Ufl1l1lJtllJ 0.002-0.004 mg/L flWi11'V1U1u'S:;ulf11Um0i11'f1 lJfl1 

C!  .cd<dt d :'If: 
'VILV'l16.6-7.5 fl1fl11lJ".!'U 47-81 NTU 151-329 mg/L 

""J : 4 -=to 4.ct 65-113 mg/L 0.1- 0.3 mg/L f.jWi11'f1U1'YlH'lf1i11'f1 lJ'illU1UUUfl'Yll';itl 

http:4.98-6.31
http:0.05-0.30
http:0.10-0.77
http:3.92-254.74
http:60.12-385.77
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II 

'q,Ufl\.lfl'hfil1JlfllJl\.1 fll1ro'ViUflll1J 210-14,000 MPN/lOO m1 U'fl:alUflfiL;v 

130-1,100 MPN/I00 m1 
II 

\.Iq1J'fl un:mtnrVl1 (2549) 
AI ....... 'I ...... '1'" .. AI AI • " ...IUtl,n::1J'U lJ '::N1fl \.I \.I 1IUfl ro ;)lUtl\.l un \.I flVfl fll'fl tln,:: UU lJ':: lJl i1 \lU 1 \.IIU m 1J tl\.ll1JV 

11 6 lflvl4uumT1JfIl1!lm 
II 

uumhnro N'flmlfln1!l1'Wu-h 
I" QI .. QlQ .d " .1 .. Il1\1U 38.17 fl:: It\.1\.1 um'Vi'::UUlJ'::lJl 
..; " 11 AI AI AI AI' ... cO AI""........;tlV'fl:: 59.11 \.I\.Ifl1, . ., 

ftltJ'fl:: 78.70 fl::U\.I\.Ifrm'Vi'::UUU1::t11 mavftlv'fl:: 86.21 
II 

lflih1'fl::1'fl1'nVl 'ViUi1 ftlV'fl:: 90.10 

'li ,h\.lln men' fl 111 \.I fl 'q 1 111 \.I J' fl 1flV'l mfll'ViJ' 1 qJ1111Jl qfl fi tl 

'lifh\.lLnmen' ftlV'fl:: 68.18 A'l\.1fl1Vm'Vi'ViUi1ff1\.1 iY 

ff1\.1'l mm1'fA' l\.11fl jj\.l tln rolnjj 1J 1mfl 'fl tl; \.I 11 tl l \.IJ'lUl:: 1ni11Jlfll J fll11 \.Ifl 

ftlv'fl:: 77.27 l11gn U'fl:: 
II II 

tl\')ihUV1Jlfl\.I1J lfl'Jl\.1 \J flmfll1'f\J lU'::UllU U'::UTri J\.IfJU fIlfl 1'fUi1jj ;1qJ111 ., 
i \.I\J1U,::U1U'tlVni11Jlm!1\.1 ftlv'fl:: 33.33 U'fl:: 

II II 

ftlva:: 25 
!II II 

1'fli11'nVl 'ViUi1 



, 
"" 1J'fI'fI 3 

II II >' 

fl1':i1\ltl'Ufli'.(jij 
! _I _ I 2' "J _ I • '" "'.. 'JI _ I '" "'''' ... Js ! _I _IU1lJ':i:tlJ 1 Ut11U 1 LlJ'Vl1fl1':i1Lfl':i 1::'11 LU'I16.(jlJ {JU 'flfl1':i'VlHLfllJ L'Y'f'tJ 'fl':i1 'iHf6UfJWfll'Y'f'l..lllJ ':i:lJ 1 

'Ufffl11:dl l:fflJ''1..1 fl1':itJ i'Uff fll't'fJ 1tJ 
, 

lrlwi1m.!a'Ufl1':itJi'UtJl,n:tuutJ':ittJ1' 1':iflua:tff1':itJuLtJ'tJU 
0 Q. d 'j} 11 I ct d QI I AI 1 d 1 3 flH l"JU':i:ttlZ'I1H IUfl1':iLflU'fl1'tJtl1.(jflHa::; 1 1 

" • " I

2555 fli'.(jn 2555 ua::fli'.(jn 3 2555 
II • cv 0 Q .:$ 

3.1 

, ."* ..... "*"* v11U11JJ'fIqll{lma::UU19U'fILflUl'U8..:J 

1  
lHUNU,th'19'ZUUtI':t'lh 

1  . .. .. ... , ... 
YllIUUfll1ftfl1:nua:tmUfl18UHUl 

1  .. . .. 
ftfllllflWfIl'WU1YlU 

I  

I .::t 0' /ClIo .. 1ftfl1l1fJa.llll'W'U11'UIIVltl:::1tUUfl11Ntlfl I I 



, " 
4 

fl'.iflt)lfllJ ihl11fllJ 2554 . " " 
3.1.2 <UU'ilOU f)1'.ip.jt;mhtl'.i:;tll 

FbAU 3 flO 9 
I " I " 

4 6 
" 3 2554 iU11fllJ 2554 

3.1.3 111Lilu fll'Sffmll lJfl'l'lfl'lJ 2555 - lju lfllJ 2555 
A • itl" :,,, tlQ ....Q ..e::. .:::!I Q 0'L'VifJU1 11fl '.11:; l1fl1l.1 flTWU1 U11 0 fJlI fIl'.i 'U 0 fIlfl1 '.If11f11 fl'.i '.i lJ LfllJ fltU :;1 f11 fl'.i '.i lJ f11ff '.i 

...., "'1 f A .Q -:d QI 0 t/ .e:S 

" , 
3.1.4 flmh1Jlm!lU';U'l 110111U'l 

, Uurift:; 'Wl'n:u l'l01 

3.1.5 

., 
d Q..f' Q,I 0 Q.I t3.2 

o d QI t ... , <I:!I dtl "d: jld
Yllf)1'.iLflUmOVWlJl U'U1'l'Wftlffl'lfl 1.25 ftl'l'S . " . 

'I.I1'l i1i,..rmfllf1l.u'l lt1VH1l1 iUll 11m 
t ,,, I 

fffl1Ull1 II ft:: fl 1l1tl 'S:; 1'1:1 I : QI f Ai" "1 '1 I, Q./ : d .. Id QI QI QjI lJ 11 Uft:: Iff 

J l'..r, fl v fl'UUl1 rl 1fl 1l1lJ11'l '.i1 \l11fl'S1::," fll 'S fl W::1ft1fl'.i '.i lJf11ff1'l1 
" .

, U'S::1111n001'.i11fl'.i1:;l1 u'li1'i1t1 VH1l1'U 4 °c 

o Q,I' A 0 t/ : 1 .Qq4.Q 0'
\llU1U 5 Standard Methods For 

I .. • 

Examination Of Water And Wastewater 1Mlj'.i1t1fll'.i111Ifl'n:;," 3.2) 
W' , I " I " ", 

3.3.1 'VYl1nmhAltldH 1 flO 

'W1'S1:UIIJI f)1'S11fl'.i UfI1fl p.jU 1fl 'U) 

User


User
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3.3.1.1 - (pH) 

3.3.1.2 (Turbidity) 

3.3.1.3 (Suspended Solids) 
..." .... .. 

3.3.1.4 (Total Dissolved Solids) 

3.3.1.5 (Hardness) 
d 

3.3.1.6 Ll1f.'1n (Fe) 

3.3.1.7 UlJ-3nl'UfI' (Mn) 

u1,.h:;,h W 

3.3.1.8 vhif.'llf1a-woflJ (Fecal Coliform bacteria) 
-

: 
3.3.2 
:.J 

, 
'Q"InmhPi'1tnh:l 'Q"n 2 flO 

cal Q , : ..oJ • .- ..Q 

........."  lJA-3U 

3.3.2.1 - fll-3 (pH) 

3.3.2.2 (Turbidity) 

3.3.2.3 (Suspended Solids) 
d 

3.3.2.4 Ll1f.'1n (Fe) 
, " • II 

3.3.3 'Q"IntJPi'-nnh-:l 3 flO iUm::1J1U0l1Nafl 
: : ...I I : "" I : . ... ......1 0 ... ; ... <II .: 

U111'l::,h W 'Vtl11lJl\PW)'JYlYl10l11LfI11::11lJfI-3U 

3.3.3.1 - (pH) 

3.3.3.2 (Turbidity) 
d •3.3.3.3 (Suspended Sohds) 

d 
3.3.3.4 L11f.'1n (Fe) 

3.3.4 'Q"lntJPi'-unh-:l 4 flO 
<V d : 'l 4 I : _I "" I 0 41'4 QI .! 

f.'I') W 'Vtl11lJlf101Y1Y1l0l11LfI11::11lJfI-3U 

3.3.4.1 - (pH) 

3.3.4.2 (Turbidity) 

3.3.4.3 (Suspended Solids) 
d 

3.3.4.4 L11f.'1n (Fe) 
I " " f JI 

3.3.5 'Q"IntJPi'-nnh:l 1"n 5 
.. ;,J 0 .. rI. til 

'Vt11 1lJLfl 01YlYI1n111Lfl11::l1lJfI-3U 

3.3.5.1 (pH) 
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3.3.5.2 fl11lJ;U (Turbidity) 

3.3.5.3 (Suspended Solids) 
d 

3.3.5.4 mnfl (Fe) 
..' • JI , 

3.3.6 
:1/" .......1 0 ... ..".... .r .. 9 

a'1111lJ (\111ll1a') UtllflNU1flll) 

3.3.6.1 (PH) 

3.3.6.2 fl11lJ;U (Turbidity) 
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, 
• ILl , CI 

1 
" .., 0 .. 

tJiU fI 111U 

A 
l'WfJ'VI11f1'fJU Jar test 

I 

I----------+l! I 

1--------+1"\ I  

I 
' I •I . 1

, 51 JI JI 

.t11'rt-n 3.2 

v 'l ...... J J 
3.4 fl11nAiJ81J'Hl'U'nnWiJl1tUJ aAtll1Hll'U'fIiJPI 

" " Jar test flfJ 
I I ' Y 

1V.fJ'tn,jllJ 1W '\I1I.:j fl'111flijii'.n 'U 'I1lJ tlm;fl1:lW 
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d Q,I I :.....  .-
3.4.1.1 20 tlfl'J 

.'1.... I :... ,; .... I I J! A.... ,
3.4.1.2  

:"._1 Q I .. rio d 
3.4.1.3  1,000 m1 'n"'lJ1JmOtl1 'ill'IJ'l'IJ 6 'Umns'J 

... " ,,; 'i 1.1 ..d,; ,; :p ....3.4.1.4 Lfl'JVlJn'l'JtYlJ 'UI Vlfl'lllJl'\llJ'\l'IJ 5%w/v Utl'llfllJ 
, ... ,;,; .1! 'IJ'\Jf) 3 20,40,60, 80, 100 mgIL 

.1'" " .,; , 0 '" I J! A3.4.1.5 rrOlll1J'J1J1Wn'1'Jn'lJ'YIL11lJl::n'lJ Jar test 

l"VO'l'IJL!'l 100 rpm ,i1'UL'ltll 1 'Uln Utl::O'l'IJ.fl 30 rpm ,i1'IJL'ltll 20 m-n 

Li1'IJL'ltll 30 'lJl-n 

http:Utl::O'l'IJ.fl


, 
U't1't1"" 4 

... "" NOfll1111t1 

" "  "" 
m'J fffl'll11 ivh.lfl1 HilYlu nh ::1h fplUll'rl 

i m HilYi Jl1h 'rl 'YI l'run:: 'tl'l.J'dn11um'JHilYi 

"  " U ('U'Wlfl' 'Hqi) lfll 

" 1fluijHftm'Jfffl'll1 

4.1  

" . " 
fl fll'J fffl'lll'J ZUU tI 'J 'Uti 'YI lU au lTi 1 t 'JzuutI 'J ::tllViu lU 1 . "  " 

fitl 

: 1 0, " : q '" " A 1 ..d'Wl flU'YIl Uft:: 
"  " .1UlU lL i tlUft:U1U1Vi TW 

""  " " " Ul'ff uazvhmnht;ftl 1flV"lu i 1ff 'illfl1l' 'WVilf11'J"lUU 1 
" ." J " " 

'illml l' lUUU 'HtlU1 'H tI il l'illfl'H tI il tl lt1 'J::tll 
" ."  " ,,rnutl 'J:: "lfl"lf'W hw fl1'J lY111111 tI 1I1Y1'J 1fllJ1 'ill fl m  'Jffm,n ffl111'J fI tI nU1VoU'W YI tl 'W 

.. , 0" .. 
4.1.1 

" f t tI  51 

Lm (m'rlVi 4.1) 
t )I • t  " )I 

ij;ftl':h lViijtlYl'Jlm'J i 'HftUtlU1Ilf1lU 
II  ,,, JI I 

800 L1IYI'J ij1"lff4"lft'ltlVtlg 

oOk !" d t;I " Q 1 t y -M 0: "1 " H1 'W1UHLt'I fl'W tlV 'W H'W1I fl 1111 ,\!'W fltl'W "l Y1t'1 tlfl 'U 'iNa l'Wlt1'J:: fltlU !tlfl1U 
" . 

f4'WVi fl1'JLfl'll"'J ih i"y i1i01 'J::"lfl"lf'W 
" I 0 



z·" '" . 

M. 1, P-
'" '" 1L\fLpllrtL\pIlLrtULtI 

M.rtil 1.1 r.LItL,UIt' r.1Ltt-n.lrmmM.n.ilt-Bwm1 LLt BLtM.1fl' LR.1,YLULBIt :1 r: p. : I lit" J=t 

1111 £r. LU tt n.tJ,@JA.UL&t-B!>1 Lr. gH r.P L1l" L tt n.il Btt t- I ,c ltc'" I" 

1 GB"Lttn.ilt-U Iti r,u:: llt1nBU Itt r.n.n.::r. 
'" . PL1l" to. t Z II II II I 

Lttrtilt-B U06 mHrtP r. flLtt f.LUL 
" . " "tI . 

rtn.::r.PL1l" (Z't !&M.LU) 
" ,c I • tC 

ZTt .. 

0 11 1''' lJ.M,llf It:7 •

'" . 

IZ  

http:tQ~lLfl::r.fl
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II tI  I "', " " ...  ",. ""., ... '" .. "... .., .... ,L'H'lJl lHrl'IJl1tJ'lJfIltJ L 'H/;\ 

""  " .II

"  " ,hUl'ZUl U01lfl1l:;flO'IJ 

:,4141:" .1 '" " ...... !! I'IJ1 LffU/;\:;l:;1.11.1"l1.1'U'IJ 'HOM "l l'OlJL1IlJfl/;\Ol''IJ flflll'nfllJ 1'W1.1 1n:;1.11.1l' flO'IJ 
14 " 0' 0 )14  4 , 51t 01lJlJflll L 'HlJlfl'll":; flO'IJ ff:;fflJ lJfln1.11I:; flO'IJ 

tI t, JI 

u;lJltlnhVi1'H/;\l o'Yh't,rflll' 1 1 Ul'lllJ 1:;1.11.1 fll'i':i1lJ1I:; flO'IJ 

,J "... .. ",." "..... ,:.. .II .. lJ flll' 11IlJ ffll fflJ L L'If11i flll if 1'fl1J IlJ'IJ fll'B1I lJffll'''lJ'YI L11\1 

t!/;\:;Ll1JJl:fflJ 

, 
4.1.4  1.1tlAflA:::fltl'U 

, d '1"0 

1J01l fl1l:;flO'IJ (fIl'W'YI 4.4) l'11'H'lJl'YIlfl1Jflfl'IJ11'WO L'H'IJ lifWlfln1lfl1l:;flO'IJ Lm.nfl 
t t "  " 

Vi "l'fl no'IJ Vi 1'H /;\ m lfl flll fffl1:l1'W1.1 -.hu 0" fl 11:; flO'IJill ff1:l 11:; flO'U/;\ OtJoy1J'U fh 
"  tI '" , 

'llllg fl,!OtJ fffll'WUO i'iml1J 11: 'lllVi oyuo 
"w " 

11 fl1l:; OY'W o fflJ fl1l' i'ilfl1:l1'1foW'IfUtU'lJoY't'IJ 'll1 't 0'1.1 'll1 

http:1n:;1.11.1l
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. 
... I 

.fll'rf'tl 4.4 1.HIVlnVl::nv'U 

, 0 .tI:Ito .tI:Ito " 4.1.5 'lJ0fl'lEl.:J1-l1N1V11-l 
1 : do" d Q.I a d 

1JVmV.:J'Ul (fll'VfYl 4.5) 'YIl'H'Ul'YImV.:Jlff1:l1'b''W'b' 
• " I " ... 'JI i 'JIlIJ 'JI 0 "'i 'i I '" 0 '" 'H LfI""fIl'W'Ul'YI "" IlJ'Um::1J1'Unn 

, "" , 
tlV'UVh.ll'il::' i "" 'illnm7ffn1:ll'W1J1l1""flmV.:J m71tl UCldhfl1llJ ""::V1f1 . 

mv.:J V.:J . 
Vi "I i M'tJ1Vl''H Cl V V n 'ill V m V.:JtJl Cl.:J1'H t;

. 
... I 0 

.fll'rf'tl 4.5 1JVmV.:J'Ul 

4.1.6 
" r I" I " I 

ti.:JtJli"" (fIl'W'Vi 4.6) 

17f1'illnm7ffn1:ll'W1J1lti.:JJll""ijVl:: nv'U ""::""lJ n''U ti.:J . 
lilv.:J'ill n 1lJij i M'lnflVl:: flV'U""::""lJ ijml1JVI:: lf17 
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1'U 1

11111 vh
".. A JI " "hfllJ1i11'l'lrnJllJ1W111''Uti ?l'fllYf 1 fnn'''' fl'fllYflll 

" A " JI 
, 'Uti '1111' fl'ij f1111J (If! (I'IllJ 61mtJ'lJ lil tJ'lJ n'lJ fI' fllYf llln6'U 'llfJ m 6.:j '1h 

. " 
m..,-n4.6 

4.1.7 
, • II Sf," t 

(fllYfYi 4.7) Vi 111UlYi Nl'U 
Q : : , fj/' .t : fJ/Q,I. 

m nl'l'N(liII'U11.h :':'lJ'lJ UiIIl1Jtfl''Ul'161lJ 'U'\J'U111 3 'U1 lY'l\'l 'lltJ'Ul'11 n'lJU'l':: 'lf1'lf'U . " 
3 'U10m'l'flOlJ1Yf'lJ -,hij'l'6tJl1cVlJ'lJll1W C'IVil '-H'1l1' ')1 (I cV1J660'l1 nc.:J tgnU6t1 

JI 

lJ111'l'111UllJ1W III 'UfI'fllYf,fm'l"'" 
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.. , 
4.2 t;lWUfl:WWZ...M1hAUmVlufll1NQPJ 

tI, tI 

'01 Vii 1i.'11ll1'U i.'1 
tI 
o 0 " U1m ,$lmu.Jm1f111 

i1 'Vi. fl. 2555 lVimJti'1111 1m fllf'tflUJ 

tlUl,j'fJ 'Vi.ft. 2553 fl1111Ir!umfl· (pH) fl1111;U (Turbidity) 
tI • 

(Suspended Solids) (Total Dissolved 
SI d ... d d I 1 "'..1A " Solids) (Hardness) !'Hi.'1fl (Fe) (Mn) U'UfIl11':ifJlJ':i:;I.f1Yl 

(Coliform bacteria) (Fecal Coliform bacteria) 4.1 

'Vtl11iiIVl8it'Unl1 

'" •llfl11:::l'I 

'" , ..Hanlnlfl11:::l'I (lVl8'U) 
I '"flllfHm 
, 

I 
flnnVl1!1'U* 

, 
,",,0 

nnl'H'UVI1Jn11fl1J 
J.., 

Q1J.n1'Vt'UD "" 1J'Ulfl1J 

I pH 7.06 6.73 7.03 6.94 6.5-8.5 

Turbidity (NTU) 7.15 II 18.45 122 i,.hfiu 5 

I Total Dissolved Solids 

(mg/L ) 

110 96 112 106 il.ilfiu 1,000 

i Suspended Solids 12 7 6 8.33 - ! 

Hardness (mg/L ) 26.05 24 26 25.35 il.ilnu 500 

Iron (Fe) (mg/L ) 0.389 1.131 0.563 0.694 'l.ilnu 0.5 

) 0.033 0.034 0.047 0,038 il.ilnu 0.3 

Fecal coliform bacteria 

i 
OOm!) 

hJ'Vt'lJ ili'VnJ hhnJ . tI i'lJ'Vi'lJ 

tI 

* 'Vi.rt 2553 m11tlU1l1'tJ 

'Jl , 

Ni.'1 fll'iffflll1U":;1Im1:::;i1'i 1':i tl1.... '11 '),u11 cin'll 111 1i U fll'i Nii\9l 

'i:::; 'U 'U'11 ':i:::; '1h ii 1f11111 III U fl ':i H i.'11 tJU 
tI 

1 'II tl "lll '111U" tl fJ tl U IflW" 

111\9l':ij1U 1
12.2 NTU 5 NTU 

d ... 1 · AI ... .d.d"'lIlSi JIiil'UU fll':i LflU fl<J.!fl \9l Ifl tJU11U 1fl11 I'H film i.'1tJYl1fl 
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0.694 mgIL ''lJLn'U 0.5 mgIL 

II • 

4 fl6 (pH) (Turbidity) 
II II 

(Suspended Solids) un::: l'Hgn (Fe) 

, !ft' tI .d4.3.1 (pH) 4.8 

7.50 

5.50 

3.50 

1.50  

-0.50  
II II 

t.1,nllLtY 

• II 

ill"," 4.8 

'il1n n6'Uij Til 
mgtl 6.72 5.09 ijtil 

: d ... 1 : 4 l.d .c6 f l' .d .91I 

mfltl 5.01 5.64 
, t" • JI1 Ji' 

lj1J 'fll'ilij N H1'V1 'j1 tim f) ::liju131 LtY 
14 1 I !'II'.Q .1A I "" LUtFlun1t1'V161Jf'l1f'l111Jf'l11lUlJ'\.Jfl'lfl- fl1-:J 1'n1J'U'\.J 
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, , ClI " .d4.3.2 fllfllUJ'V.... Turbidity (NTU) llllJfll'VfYl 4.9 

18.00  

.- 14.00  
Eo.; 
Z 10.00 
;;:

-iF'" 
;;; 
t"" 6.00 
t'" 
ta: 
t"" -ta: 2.00 .  

-2.00  ,'" " " fWl'W UflmtN tJmmimY'I'Ill 

, " 
iIl'Vt'" 4.9 

" , 
r·m 'ill fl flU ffmnU '" 1!ml 11'filfl1llJ 'VlU ';i1 ti 1 fl11lJ 'W 1'W 'IllVifltl fl 'ill flO',! 
AI .d .,J ClI I 0 Jt : I 'teo.c:tf 
lJfllmmJ 10.21 NTU 9f'l!fl'WflllJlf1'Jil'Wflm'Wll !'Wfl'llJl'illfl'Wl'illn!l'H"''1'WlllUlJfll 

II ," " I " 

'Q; 'I 'IllVi fl fl fl'ill flU flm fl'l'lllii "'11 "''I l'H 5.13 NTU thVi flfl fl 'ill flO',! tJ 1 1 

5.23 NTU lO.19NTU 
"I '\I) i/.c:i 0 I Q,.I : 1 0 1 'JI I.c:. tX 0 Q.I

!'W fl'llJl'illfl !lJ !lllJ nl'JV11tnllJ 'Hfl1llJ'\J 'W!'VllJ'\J'WflllJ mllU 
q 

, ClI " .d4.3.3 fll Suspended Solids 4.10 

14.00 

-2.00 .. .. 
'\JVn'JV'l tl'l'\..hlff tlmvl'ivffnll 

, " 
iIl'Vt'" 4.10 '\J fl'lU '\J • 
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4 tie:. d I d (V t1: 
F-Hl ;)ltl tl11 rrtliJ1U 11ft 'J 1l1W'\I '\I1'lJ n V tI 'lJ 'lJ 1'U tllJ 

I .,. 

1 ntl 7 mgIL Vtl'J ntl . 
tI If" 

6 mgIL 3.6 mgIL 7.3 mgIL 

4.3.4 (Fe) (mgIL ) 4.11 

If" 1.20 
«ttl 

(lC) 1.00 
d;:: 0.80c 
qttl  
ttl q;; 0.60 
'-' 

c 0.401Itt1 

a 0.20 
t"'" .- ..45 
;; 

0.00 
., .,.'" 11mtrvit)ritlt)'lJ 'tl1 .. 

., , 
.. 4 fllVi 

111 

0.605 mgIL 0.092 mgIL 0.114 mgIL ., 
0.243 mg/L 

" , '" . 
;)1 1'J ff'lltl1U 1W 

, 'II t JI , 

n'1'J tflJl1'Vl Vtl11l1t tilJ Jar test t 4.2 ., 
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- I 

SI SI 
fllUU'U"'UU 

.. • " "NOnl1l1fl1l::11 il1llYlO'A 

• iJ •fllflll'" Un1ft - ftH 
, . 

fllfllUJ'IIU (NTU) 

0 7.47 17.2 

20 6.38 2.8 

40 4.93 3.3 

60 4.64 3.1 

80 4.49 2.4 

100 4.38 3.1 

• " " !lid 0')" t111 nH''' nl'J 'VI iHH)'U'Vt'U t'I' l'HflJ'VI 20 mglL 'VI1 L'I1fl1llJ"l 

" A '" "': '" " A '1" "cd "" .1 eli16.27 LlJ 
I , JI • 

100 mgIL 'tu'Utu:tvhhfl11lJLrlU 

" "",." 1 1 A d 1 " " " cIt'l'1'J f':'11 IL U ') LU11" t) U 111n N" nl'J'VI 1):t!'l1 U11f'l1l1lL'U1I'UU 'lit) t'l'1'J t'l'1I'VI . .. 
80 mgIL 2.4 NTU 

.. t 3J 0 -: Q.I , 111 jI" 0 QI : I

4.49 :;U1U "11 L,j't eN 'VI1nl'l ,j'J'U'ff.t11'VtU 1 hUJ fllfl 1111 L'lJ U
''1 1 I,. '1 " "'.1 AI d!" ,1 .1'" 1 ""A I '" LU'l$1.11 6.5-8.5 nm...t fll'ff1'llfl1lu'l:tnt)'Un'U 

I .. 

20 u,,::; 80 mg/L 

" " cI OJ ::,,!"" 'I" :v" " L 11 fl11lJ ''U lJ 'U 'U 'VI t'I111 1::: ti 1 '11 'J 'U n u rr n '1:11 fl H 'U fl t) L'l$ fl1111 ! 'U lJ 'U 'U 'ff 1 ';it" 11 20 mgIL 

6.38 2.8 NTU 

http:LU'l$1.11


...• 
Utltl 5 

':;'OJ !,,!4Q1 Q tI :'I,tim 1:::: '11 fJflUl1ft\..n11 1::'l.h'I, 'U 
'" '" '" 1::::1.11.1 F-lii n:111 'I, 

'"  . '" 
F-lii 1:::: 11 1 11a:t:'VI f11.1 rr 'Un IL'U :t:U'U i'1.1111 

Q : ... 1 _I 1 , : _ f ... 1 II A .. I..:t 4QI  QJ"1::::1.1 1.1 F-la 'U11J 1::::1J1 1:::: lJ 11111Lfl11 i1 L ft 1tJ1.1L'VItJ1.1 01.1 fI 1 
'" 

.<li ... Q " : _I _I 'I, ..F-l a 011 n n 1:11 L ft n 0 1:111:::: 1.1 1.1 F-l a 11 a:t: 1 L f111:::: '11 '1 W fl1 'U llJ 1:::: lJ 1 'U 1:t: 1.1 1.1 Ha 
'" 3 (lIm1f111 2555- ii'U1f111 2555) 

'" 

'" 5.1  

'" '" '" 1 111:t: 111 11 OH).:Jil1 
3 '" 3 '" 10 m lhr 100 m 30 

'" '" '" '" nv \1 011 m hfl 
• "'_I iI' 1 ... .ld.. Iii3 'I1\j1.11'U 

.. . 
5.2 

""  , I

" _I "'_Ll" •  I d I iILnWCVl1I1m!1'UlJ 1:: ml1.J L J:1Vtl ua:::: 

'" 'I, 'U 0 1::::1.1 1'U 011 '11 gnua::fllf11111 
q .. 01 
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v5.4 tll1fftl'Wlu'Unf.lUI11i1t1 

J/ J/ 

20 mgIL vh 

J/ J/ J/ 

5.5.1 'Hrl U(I:: hJfl':i ::U1'W flU 11 'lJ 11 fl 

1 'lJUdH1':i 
J/ J/ 

5.5.2 fffl1:1111fln,j;u,jl ':i::;,j1 
J/ J/ 

5.5.3 fll':itlU(I i'mn fll':i-nlfl1111 ff::m"1'lJ11fl;J fl'lJ'lI 'j 1 
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2553. : mlJO\J1irfJ 

nl11'W"l". 

fl'llJtl1UfjlJlJftY41:1. lJ1Pl'!1\JQWflJrniJrAo 

O1"iUfI fl. http://www.pcd.go.thlinfo_ serv/reg_ std _waterO 1.html#sl . 
... 

01 "" 
2555.  

'0-'4 0-'."  ____,. "lJ1"'J1\JfjWflJ'W\J1 lJ1PllJ1\JQWflTWtJ1H1fl'Y. 

http://www.pcd.go.thlinfo_serv/reg_std_water05.html#s3. mflQ1tllJ, 2555. 
'" .,. QI..I... '.1 !!l" .1 .1 I 'JI .. ...L'nIJ'W\Jl O1WUn1. 

, 
, .Q Q,fA:II  QI 

22(3): fl'HlQltllJ- fl\JfJlfJ\J, 2542. 

'" .,. I  ... "'.. "L\J"'':IS\Jfl  Uft:::tlW:::. 2540. '1tl'llY01'1'1lU O1'"fl1:lTtJ1l.h:l1.huft::1l1fl'UH. 

lJ111nl'tl1lJ : lftv nm<U\J'll':lSt1glJ111n1'tl1lJ . 
.:., ., .t ICl .Q .t :.-.t t d 
lJ\Jff\J P1WctJftl1ff\J. 2543. f,JlJfl1ltl' 1::11fJWflJ'W\J1. 'WlJ'WtlH'VI 5. 

.... .,. .,.... '" 

"'!!l ... '"  .,( 2 ... '" .. I :... : .1 .1 Uft:;tlW::. 545. QWflJ'WH1UHY1flUUft;Ylu':;ul 
.1 .1 I" I .,. ... '" Ij "O\JUfl\J : tlw::nl11'W"l"fflnPl'.'i lJl111'V1fJlftU"O\JUfl\J. 

Q,I .., .., 4 rI : I :.Q",,, 
fflJ'W\Jl Uft::tlW::. 2545. O1'1Ltl'1:;tlfJWflJYi\Jl1yumH\J1 

.. ...1  ... 1 4 QI QI.Q QI .Q QI QI .. 

tlW::1'V1Ulfflff,., lJ1111'V1U1ftfJ'VIfl1:lW. 
"" , 

thUflU;111,9'flO1"h mlJ'VI;'Wulfl'l,h 

"L1o\J',,01,1;rUUUlJ1Pl'J1\J fll,ti \.I", UljUlJl,., Jl\J,:;UU 
.1 .1...... , I ... 

l1'::u1N1flY"Ylfl 11t.l/. http://202.129.59.73/tn/tn/std6/index.htm. 2555. 

http://202.129.59.73/tn/tn/std6/index.htm
http://www.pcd.go.thlinfo_serv/reg_std_water05.html#s3
http://www.pcd.go.thlinfo
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illflN141fl fl 
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. , ... 
1.1 fll1fll'MUA1Jlfl111UfJWlll't'tU'MQ·nn 

r (V Q,lQ t Q Q,I 

1Jl"n 32 ,".fl'. 2535 

,rflW::::m I 1PltlmJ UH l'UflWtll't't 1Pltlij1J mri 'Ulih'H1J llJ 
, .... "::JI "ill ', ..'" Ji ..: ill':'U f1lnf11:1lflwtll't'ttr .:JU1Plnij1J l 'U!f1wGtl'VIm1J l:;tr1J J1 'UflWfll't'ttr .:JU1Pl'CIij1J'U 

ill ........ ... ....... ..: "<dI <dI 
ij.:Jijlfl'tJ'H'CI f11"1flfll1 U'CI:;'H 'CI f1fll1'V1l.:J1'V1 tJlfl'ltr"1 IlJ'U't't'UJ l'U 1 1')ij.:Jtll'U.:JfH fl1l1J IlJ'Uhi 

"t""... ....... 11"''''''' " tr.:Jfl1J U'CI::::I'VIfl 'U 'CItJ'VI !f1tJ1'11ij>1 

1) 1'U um;.:JJl1,rml.n::::tr1Jn'Ufll1 1tJ"1f.u U'CI:; 

2) 

tiTa fll1 flWm't't'lll m1Jfl1'UfJllll'CI-W'l:l ijlI1"1!1'U flWtll't'tU'H a.:J'Ill 
"f 

2 11'U flij 1J 1911! 1 'U flWfll't't'lll' 'U Um; U'CI::::ll 1!1 t.I fJ W fll't't 'Ill'VI ::::1'C1 "If 1 tJf:h 

m .:JI!JPltl ijllU"; 't'tW "1 tJ1tJf1i'Jll 'U ,,11'U!1'W l'U flw::::m111 fll1 

20 llmlflll 2537 

'H""f1 f1lH;ltlty' 'U f1llfil'H'U Plll 1"1!1'UflWfll't't U 'Ha til Plt11 . 
lll" 1 !1'U IYfij i'f1'1:ll fJ Wfll't't'lll',r l1111 1:::: trll n'Ufl11' 1:; 1tJ"If.u fl1 'j Pl!L ti.:J""f11:1W:::: f1ll1 

1tJ"If.u'llij.:JU'H'ti.:J'Ill 

:t-",,, .. ill " ......<dI<dI .. 
'Wl'1..1'Ullfll1 1tJ"If'l..l11'C11tJPll'U (Multi Purposes) 1PltJfl1'1..1.:J\l.:Jf1111"1f'lh::::1tJ"If'U11'C1mlJ'I..Itrlflty 
" " i.:Jij 1::::i>i'Ull1"1!1'U

" 
2) trfll'Ufl11WflWmvt'll11'1..1 U'H a.:J'Ill'H u'CI::::m,J1 

'11'1..1ij'l..llfl" 

" 3) filiI ijPlfltJ'IIij.:J;i"lJ'4'1:lvu'CI:::: d'" l'tilth'U' 'Hqi 
" 4) fl11lJii1f1.n.:J't'tij, 1'Ufl11 tJijlJi''U1::::i>i'UflWtll't't'll11 '1 1'1..1 
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"'. '" 
fi1Jvi-filJ'l.h11 anua::'U6.:J11 ';i::'lfl'l11J tY11J i 11 qj 6dl.:J' ';i fll';i11 i'1J11 Jl1J l1J61Jlflfl 
o 31... "" ... ... A' J I :

'W W ltHflI1lJ!11lJ1::n'lJ'U6.:J';i::fl1Jfll';i Mfl1J Ita::.fl11::'YI1;J lfYHIJ n i 1J 'W1J'YI"llJ 1J1 

'11'lIi1.H'YIfll1J latii1J fll nhUfl'U6.:J Iff V ua::n'u-n1::l 
I 0'" ",,",jI. .. J.. ..r .....:y jI

0)j'.:J tlun azo .:JfllJ tI16 

, " . 
2) ,fi6i mill1 i'1JfllI1.:J1fl';i .:Jflll . '" 

9i1-:J1 

3) n1::l1fJW.fl1'WU11 ri.:JJ1fl1lJ 1i nlJ'lfl91 91.:J1 la1fjui
'" '" '" '" 111JL;j61J llJifl1 n.:Jff'W mlJfll1Jf,jlJlJan1::l '1111';iz fllfYfl1l11JfllJ 1mJ1'WfJW.fl1'WUl1ri-:J'lll 

26 n'1f1 'llun 
.: ,., '" • 0 ''''' " I 0 I 

UlJ1J lUlJ na6.:J " mJ'll11J1.:J11::m 
'" '" " '" mhh11II 1J1.(1 mj'llln'.:Jfl';i1lJ 

I 0 

LLlJ1J1'W6.:J I 0 "" UlJ1Jl'1f 
0 

alfl::f'l6.:J " I 0 "" UlJ1J1L'W'lfn.j';i '" uli1.h111 n,., u.:J " Uli'lllilflfll'U 
" '" " '" I 0 

UlJ1J1lllJfl1.:J 
I 0 

UlJ'W1l::flfH 
I 0 ... "" I 0 

UlJ1J1flnfl 

'" '" '" '" I 0 

UlJ1Jlf1lJ LLlh.hil-:J 
I 0 I 

UlJ'W11J1'W 
I 0 

LLlJ1Jlnn 
'" " '" " 10'" 

UlJ1J16-:J 
I 0 

UlJ'W1fl1.:J 
I • 

11li 'lll'ihff,n 
" '" '" '" '. 3111lJ1J1'W66 m,hl1n'::unni'-:J 

I 0 

UlJ1Jl1Jfl';i'W16n 
I • 

UlJ1J1l,Ja 
'" mj'lllfllil '" I 0 ... 

UlJ1Jl1-:J " '"I 0 "" UlJ1J1 a " I 0 "" UlJ1J1aVl1J1 
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· 
91l'n-3n n.2 (m1Jrt1'UfJ1J1Jt'l11'l:1,2555) 

IOwcrlnll1'UVlU-3qVl:llfll2.lm'tuU-3 
Hl111-3 .... 

'tl'lj'U,IAVUfJWIllftJ1II llm'tfl1lilVfltJ,,J,ZJIl'nfU1UlmJlfll2.lffil1.v1l1ZIm.u....«OA 
1,J,::1Il'n 1 I lhzlIl'n 2 I lhtlll'n 3 I ,,J,WlJI 4 I ,htlll'n S  

1.ff (Co\our,Odour and  
li'li' li'li 

Taste) 
.A., _ .. 

2.fJtl.Il1lJii (Temperature) (Thermometer) 1""tl.IZ 
li' li'°c o cl...li li'  

(pH) ,- --=--r.u-li,-- 5-9 , 5-9 5-9 

li (pH meter)ilIllln1ilfhutJtJ Electrometric 
I 

(DOr mgIL P20 4.0 Azide Modification 6.0 2.0 
..; ..

(BOD) mgIL P80 Azide Modification'nf;jtl.ll1lJlI 20 

1"11'tllc;tltUrJumn 51Uft"Pi'flnu 

li 1.5 2.0 4.0 

I Ii li Multiple Tube Fermentation Technique MPN/lOOml P80 5,000 20,000 
(Total Coliform Bacteria) ---+-_._+-

li Multiple Tube Fermentation Technique MPNIIOOml P80 \,000 4,000 
(Fecal Coliform Bateria)  

8.'UlilI'IilI (N03)lu111htl  
mgIL li Cadmium Reduction 5.0'U lil1'Il\lU 

UJ 
\0 



. "" 
Al'iHii il.2 lJlill'J!l'Wflwm'Vnh (mlJfl11JfJlJlJa11'1:l. 2555) 

---

, IflWcrifi1'11UA\l.:t '{Allfl12ml1Uti.:t 

A'VUt2WfIlftJ111 
tlUm .., 

'1j,:allllflWfIlft1i1flUIf)111i,b::lQY,J''I1U1Q ...... . 
Ut:lfl r---------

lb::IIl112 I'I.j,::lIl'n 3 I'1j,:::Ul'n 4'1j,::Ul'n 1 
--

9.In)lJhuuo (NH3)hl'l1tho mg/L - Ii 0.5'U ift'HlIU 

IO.MUtltl (Phenols) mg/L - Ii 0.005 
-----

(Cu) mg/L - 1i 0.1 

12.Ufuna (Ni) mg/L - Ii 0.1 
--- -

(Mn) mg/L - Ii 1.0 

(Zn) mg/L - Ii 1.0 

I (Cd) mg/L 0.005* 
- Ii 

0.05** 
l-

i .. '" "" iI of16. UVI mg/L 
- 1i 0.05 

(Cr Hexavalent) 
, 

IH1:::fl1 (Pb) mg/L - 1i 0.05 

1.1 ;:;18. (Total Hg) mg/L - Ii 0.002 

---

(As) mg/L - 1i 0.01 

(Cyanide) mg/L - Ii 0.005 
--- ------ -

'l.h:::IIl115 

-

-
-
-

-

-
-

-

-

-

-

-
-

-

Distillation Nesslerization 

Distillation,4-Amino antipyrene 

Atomic Absorption -Direct Aspiration 

Atomic Absorption -Direct Aspiration 

Atomic Absorption -Direct Aspiration 

Atomic Absorption -Direct Aspiration 

Atomic Absorption -Direct Aspiration 

Atomic Absorption -Direct Aspiration 

Atomic Absorption -Direct Aspiration 

Atomic Absorption-Gold Vapour 

Technique 

Atomic Absorption -Direct Aspiration 

Pyridine-Barbituric Acid 

o "" 



. "" 
Al1Hn ft.2 (mllfl11Jflllllfl\;l:l, 2555) (fi6) 

, .. .. , 
lh::lilJ)QtJ.Ill]l't1l]91]lJn111f1l1tiOnl lfinl1911'lilD'81J'H'U,)O .... 

D'091 
tl1tlil'fl 2 IUnlil'fl3 IU1tlil'fl4U1tlil'fll U1::lil'fl 5 

(Radioactivity) 

- (Alpha) 
0.1 

BequereVL - 'Ii - Gas-Chromatography 

- (Beta) 
1.0 

-

IQI.4 Qlr/_ 

, " 
mg/L - 'Ii 0.05 - Gas-Chromatography 

Organochlorine 

Pesticides) 

(DDT) 1J.g/L - 'Ii 1.0 - Gas-Chromatography 

(Alpha-BHC) fJg/L - 'Ii 0.02 - Gas-Chromatography 

(Dieldrin) fJg/L - 'Ii 0.1 - Gas-chromatography 

(Aldrin) fJg/L - 'Ii 0.1 - Gas-Chromatography 

27 tiUtlf] IJ.glL I I 

''!fA - 'Ii 0.2 - Gas-Chromatography 

(Heptachor & Heptachlorepoxide) 
--

28.16'Uft;'U (Endrin) fJg/L 'liffl1Jl'.itl9l'nVl11J- 'Ii . - Gas-Chromatography 

-- -

.j:>.- 
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.,. II I 

2-4 1 l,f 
1/1 • 

lrl\.l 5 

2/ til DO 

1i lrl\.l 
1/1 

1i 'fJW11 fJij'IJ V'1t311l:: IKv'Iili"l '1011fJW11 3 0C 
1/1 , 

'" CaC03 ililn'Uwh 100 mg/L 
1/1 • 

** CaC03 In\.1011100 mg/L 
1 "" • 

P 20 20 

• 1/1 

f111Hn 0.3 (mllfl11Jf,}1l1lftW1J, 2555) 

)Jl"'!l'U 
.; . . . fi..ilIlOllll",h 'tI'U1U 

(Maximum Acceptable (Maximum AUowable 

Concentration) Concentration) 

Yll-ll 1 I.n (Colour) Platinum-Cobalt 5 IS 

11111111" 2.n'! (Taste) -
3.nii1.l (Odour) -
4.1'l11lJ,1.I (Turbidity) Silica scale unit 5 20 

(pH) - 6.5-8.5 9.2 

YlHll'lil : 6.tl'lJltlH'rlni-nUJ" 

i 
mg/L 500 1,500 

(Total Solids) 

I 7.I'Hgn (Fe) mg/L 0.5 1.0 

(Mn) mg/L 0.3 0.5 
: 

(Fe& Mn) mg/L 0.5 1.0 

(cu) mg/L 1.0 1.5 

(Zn) mg/L 5.0 15.0 

12.til:l'&VfJlJ (Ca) mg/L 7Sb 200 

13.1llJnih;fJlJ (Mg) mg/L SO 150 

i 
(SO.) mg/L 200 250· 
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. 
fll11,rn fl.3 (mlJf1J1lJfllJlJ"Vllj, 2555) (,jtl) 

tl11'1151'11 

l!amf)'YW:: ft''I i1 'l\\llllwJl • If)\\Iorinnt'Uflq
11'1110 

(Maximum Aeeeptable (Maximum Allowable 

CODcentration) Concentration) 

YlHlflil 15.f1afll,ft' (C\) mg/L 250 600 

(F) mgIL 0.7 1.0 

17.1'IJ1"'" (NOJ mgIL 45 45 

ll'lL'lJfI mgIL 
0.5 1.0 

(Alkylbenzyl Sulfonate,ABS) 

19.1I1'IJiiooimmfl'IJ.v mgIL 
0.001 0.002 

(Phenolicsubstanees as phenol) 

1I'11LiI'IIit'Y 20.ih flYi (Hg) mgIL 0.001 -

. 2I.fI:;ri1 (Pb) mg/L 0.05 -
22.6111"ln10 (As) mgIL 0.05 -

(Se) mgIL 0.01 

24.1tmiitlu (Cr hexavalent) mgIL 0.05 -
(CN) mgIL 0.2 -

26.UflfUiitiu (Cd) mg/L 0.01 -
i 

27.U1Jtlt1lJ (8a) mg/L 1.0 -
YlWilD 28.111'1'1 'lJfll1 fllwafl Lfll'IJ ft' Colonies/ern) 500 -
V1l'fltn (Standard Plate Count) 

29.lgu;i!g'IJ (MPN) Coliform ll'tWO'h 2.2 -

Organism/IOO ern 
) 

30.iilfl1a (E.eoli) - 11lii 

a. mw hlJl,r mw tl'lt tylf11,r rlnTi'mi'nh 
• JI • 

"'U 'U til, 

L,.i1 LA' 
b. 'I11nfitH91UlJ 

" 1 \J lJ 1 fI 1 \J 1 ,r-);" 1 W 1 fi" t91 UlJ 11" UlJ n ij 191 UlJ 1 \J 1VI tllJ '\J 'D f1J 11lJ n A'1 'I1lJ fI 

(Total Hardness) 
" " " 300 mgIL 1,riitl':hunJ 11.1 1\Jfi1 f1J11lJ ij 
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""OM 75 mgIL 

75 tH"" 150 mgIL 
" 150 300 mgIL L1fJfl 

.... •" p
300 mgIL L'wn 
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1.1 lf1rHh (Electrometric Method) 

• >I 

fl8 l1ihh 
.;it ..., 1.... " ..,J, "" ,J I <I 1• I.... ...(Aqueous Solution) rltJ1rlfl11lJ;tHflfW (Potential) 'YItfl'fl'U'U 
" ... QI ... 1'" I .... ".,J,,,,,... ,J<I (Reference Electrode) fllJ8L1'1fl (Sensing Electrode) lrltflrl'U'U 

1l1fl ts1 1\l'U (H+) 6,gfl i'YI tJ'U f111lJ 'flrl 

(Ionic Potential) 1 l1',ri 'U f111lJ (Electronic Potential) 11 1'UtJ1V1 ,.¥)jfl11lJ 
,J l' A....... .III (Potentiometer) 

A '" .1"1.1.2 

2 ff1'Ufi8 
... <I 11.1.2.1 tJlnfl 

..11m! 1 'U 'U ff1'Ul 11 qj Lri'U v,g 

(Combined Electrode) 1'U 

vlgfll 1 l1'1s irlll'il'UVtl mHh'U 

ff1'U 1 11 qjtl8f1!LlJlJ&ri'Ultl 1 61g fl1 'YI l1' 

i'flfJ KCI 

8tlfllJ1,ri'U Salt Bridge 

1.1.2.2 (Potentiometer) Vi111 3 tl J:tm'i fitl 

1) nlJij,gfl

... 1"<1 '" '" ... " l'V4 tl 111'UlJ11 111'1 'UUtY'fl 8 fl 

1.1.3 ('ll'l'ILl'I8f) 

f11 t;t'1 VlJ tY 1Vn::1'11 VlJ 1;t J 1'U if, tl 'If ('ll'l'Ill'l8 f) f1'llJ 1 HI Vi 1 1 IIirl V'(l 11 1 fl 
d ""• .1 " .;it ...... " <II ...... 12.1 tY1'i1'1:::1'11VlJ"ntl'ltl'i V m'illl'ityt;tlJ

JJ I" JJ t 1 

'" .1 !'II '" QI '" <II ... 1"1' .-S QI • "'.... 1"".11 ".11 
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25°C 1!fltJfl'h 2 ""mho/em 5.6-6.0 

(Polyethylene) 
..:r.aQOI 4 

1.1.4 

1.1.4.1 ..16dH1!fltJ 15 'U1Yi 

_I QI ... .4 'I'" QI I ..;. QI1.1.4.2 (Standardization) 
... "" J 1 'I ", ""_.I -.I tI ..;. I ... , ......1.1""... 1 l'lffll1a::;" ltJ'lJ uum.! 11 l'lJlVltJ'lJ 

'1.1 ii 211Hi6 

1) (Single Point Standardization) 
..!I 'I ", ""_.I _.I tI """'?t ""... 1 ... oJ 1 'IIfl6 011 l'lffll1 ,,::; "1 tJ'lJ 11111 IUflll"::;"ltJ 

UoW1oW 6{lJlm! lU 'li'linhn'lJfhlitL6'11\l7 a::;"ltJUoWloW6{ 
'1 S1'1"'..1 1.1"" !.4 "'", "" ... I ' ''I_I ...... .1... ", ...I... ..!I1'I11'lf Calibrate l'lJfI1 I'll IlJ 11UlJlU61fltJfl6 

I 

fhlit 16 '11 'lil f1 n'lJ fil'''::; 1JlU UoW loW 6 { fh li'Ii 1601 1

lJlf1 
... ... 

2) 2 (Two Point Standardization) 

fi6 f111H'fll1"::;"ltJUoWloW611J1m!1'U 2 

(iilitl6'lf 7) Calibrate 
"'_.I _.I tI jI ... c$ 1 ", : "" I ", I 'I 

fll1"::"ltJ'lJ1111161 

(iirilvt16'lf 4 '1116 10) 
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(primary standards) 

,hWIf)'II 
2S'C 

" 'Iln1\4ftlTl'Itlil (ft1"') 
1,000 ",a. 

I. 3.557 
.. (A)

KHC4HP6 6.4 fIllJ 

2. 0.05 N 3.776 KH1C6H,o, 11.l4 n;lJ 

3. 0.05 N 

4. hlUVlf1'lCUVlJ'fl

4.008 KHCaH40 4 10.12 n;lJ 

KHl04 3388 n;lJ (8) 

0.025 N + 0.025 N 

5. 0.00869 N + 

6.865 + 3.533 n;lJ (B.C) 

KH z P04 1.179 n;lJ (B) 

'fll"lfl;ivlJ'Ulflm'U-n6f1'l-nPl 0.03043 IN 7.413 + 4301 n;lJ (B,C) 

6. 1"lfI;iVlJ'U6IlVllflflfll'UlfllVl ('U6mnct1) 0.01 N 

7. lcJllflVlJ''Ufl1f'U61'UVI 0.025 N 

9.180 .. (C)
07 10Hz 03.80 nllJ 

NaHCO) 2.092 O;lJ 

+ 1cJ1I;ivlJfnf'U61'UVI 0.025 N 10.012 + NaHCO) 2.640 n;lJ 

8. hJIIVlf1'ICUVlJlVlVll:::66n"lf1ItlVl'fl 'UlfllVl 0.05 N 1.679 KH2CPa .2HpI2.61 O;lJ 

9. IIfltlICUVlJ'Ufllfm'''lffi' 25 12.454 Ca(OH)2 1.5 n;lJ (A) 

491., 91.J o.dt '1(B) ffl'HflllU'I1'1 110 130 C LlJ'lJ11i:l12 i'1 ll'l 
491 : .s .1' '191<1 AIIJ' "IIJ IIJ" 

(C) It]1'f1) 

Stop Control 'llful"vm'l 
, II 

1 'I1liVifl1U 1U Microprocessor n fill il ff::'fI1nffUlfJ011 
II 

1"v..,1fl1U vnn1-N" lnu Nil'fl 111 LVi UUlJ1'f1lJ 1'IJ111 l1 til'lf 1 Q 'In1111i U l n 
• II , • 

4 QI Q Q.I I o.c:l.cl Itt.o:::S 111 iI1'fIum.., 1:: Lll 1 'fI'" lil 'If'lJ tl 'I 'fI1 tl UH'IJ lVlll fIlil 11'1 2 VI Standardize n fl1'l Calibrate 
filQl 

flUl'l'IJ Il::m'I 
II , • 

3 ) 1 fl d l'I'lhVi 'fI Vi1tl 'If fl 'I tJ fl U'l ,xii fJ ru 'I1lJiifl 'IyhihlfiV'IJ 
'til .c:ld OJ , : ,d 111 jI" 0 "d 111 9J d 0" QJ Q. 

1'lf'IJ I 'lJmru 11 'fI'IVI'I 11"'IJ'I11VW'IJ "'I "::'lJlltJ1'f1..,ltl'lf 

U'IJ 1 lJii 
4) LVI 

I <I 'Q <I 1 91 A 1 91 P lfJ'4 A • <In1'IJUlll'l1Iln VI'l'fl (tll llllHfl'lfl'ln1'IJUllmIln 
, II 

n 1VI l'fl1'lJ1"1 ) 1lIl'lJU Q'fIU'I 1'IJrilViIV'If'lJfl 1fldl'l'lh 

http:o.c:l.cl
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5) 

... i'" ", :P i'" ,... '" l'i"I .;:...... ... """" l1LL'M61at1 'rl1i'l 

t1Hl L.,f\J a'l'iatalvuvhvl61 

1.1.5 
....... ", !'I' "''''1 dI' ,,,, 1) 'rl'ii'lL'W6ll1 KCl CJfllH1\J66t11l1 " 

2) t11'i l f6Lg t11'rl 1"fll1 l 1t 1"u L'Q 
... ", ... ... '" ", "'. 'I ",.. '" 1 ....:: ... 111 t1 t1\J6Vt1'rll Ll1aLa t1 'rl1 \Jla'mav 

3) tJ1tJ<11 
'I ", • 1 ... d 1 :p.d .d... ,l,... I 'I Yo... : "'• .1 • .1 4: dLl1 a'11llJalV6Lat1 'rl1fltl1V'rl 6 L'lStJ I'D dla'l1tJ tJ ltl1tJ1111161 1116\J 1V11t1tJ 

i'mI16,gt11'rl1" 1{1l' 1
.: :... ... • 'I ", ... d ... 
lH Il1aLat11mflLa'v 

, " 
4) 

.1 A dI ... 'I "''1 •Ll1ll"l 

.. II, , 
2.1 fllflllWt,fU (Turbidity) 

" .
Q,I 'I" Ai QI J! .J Q,.t d d
tltJ'IJ 6 a'11 1!1\J fll V 1 a' fll1tlfl[J1 tltJ flllll L'\Ill 'lJ6 LL a' f1 'j tl1 t t1 1l 

, l.d 'I "'4 ..1 ... 'r'" 11611llCJftJ l'WaWf)1 (Fonnazin Polymer) 

2 fl6 a'11atalV'@ffl119itJ91(1lvl¥l (Hydrazine Sulfate) ntJa'11(1:(ll[J 
... ... ... 

L@ftlCJJ1!1l1'i(latJ (Hexamethylene Tetramine) 

2)  
3)  

, . " 
4) t11HYtJa':Ln6tJ-ri't11tJtlltJfh'lh 

.... . : d......... "" ....... ... .... ... : dI 'I ", I • 
5) ¥l16[JHtJ l'rllla'CJJ CJJ "J (I ftlVtJ 1f.l"CJJllUa' 'H fll 

tI 
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c:l  f&I QI' , 

2.1.3  fl111fi'IJU(\::;'Hlfll9116t.11>1 

''U fl11 U9I o11hhnll11 0"'; 1 

1m::; 'lifl11 In'U 24'1fll. 
A <!I AI"2.1.4  ImV>1116U(\::;flllmw 

A '" 1 ••I'!!ll"'''2.1.4.1  (\l1L9IVl 

A "''' '" 1 1 1 "" d AlflHl >11fl9l6>1f1'l11 1101flfllfl1111U9If)91H'U6-1f11111 191 0.02 16'U't'l g 
." • sa ... '" , c:I.:l QI' A Q,I ... I .J'\'f1l II1116'UVVf)11 1 IV'I.J't'lg 1P116VH'U6>1tmV>11fllll::;W't'l'U 

A '" 1  ..l" HACH 
" 2.1.4.2  (Sample Tubus) 

'" <II r :" 'i 'I III.A A " 'I " r !11(\6911919116 VH'UllP1 urn LfI' 11111 U(\ L11 V't'l>1 

$I1'U'UVf)$I1'U ''U mh',",ihvv;ifl'li1'U 
A 

2.1.5  fI' 11Lflll 
" ,  , 

2.1.5.1  
'" t  " " f

0.2 'l1mV'U 

" , 
1) (\::;(\lV Hydrazine Sulfate (N2H4H2S0,J 2,500 g 200 rol .. , 
2) (\::;(\lV Hexamethylene Tetramine 25.00 g 100 rol 
0" "11'QI 3) 'U1f1'l1(\::;(\lV'UV 2.1 U(\::; 2.2 If! 

500 rol 20-22 °c i'1111>1 
." • A 

2.1.5.3  

fl'111 11 0 L9I; Vllf1'l1(\::;(\lV1J1IP11!l'W fl1111 '$I1flvtllf1'11(\:;:(\lV 
tH I  .. 0',1 

4,000 NTU 
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, 
flllt1"y (NTU) tAtll'" tiD. 'IItHifl1D:::DUJifflOn 

•.."..n19891.:.1 'HI Y 100 ml 

1,000 

500 

100 

50 

25 

12.5 

2.5 

1.25 
, 

flllt1,,'" (NTU) tAtlU11 tiD. 'IItHifl1D:::D1UifflOn 

..I.."19891.:.1 m Y 100 ml 

10 

5 

1 

2.5 

1.25 

0.25 

4: 
. 

• 4". ,.a 1" ..,Q,I1) '11 
, :." 4: 

1'f) 1 Ii 'IJ'f){lLm'f){I'U 'Uti'} 

2) 

3) 1
" " ... d • .... Q .., I"'rml1 'f) lJ n1 '1 'J1" I 'I1f11W" 'ellJ fJ flUllVl 'Y! 'J tI lJ! elL'VI eJ tJ fl tJ \1'1 HI;:; 'fll eJlJ 1 'J! 1 'U fl11lJ 'IJ 'U 

.J Q ,I
'VIL9\'JVlJ'IJ'U 
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Q d • : 
3.1 (TDS) 

3.1.1  l"';flm1 
I  

GF/C LldI1rJ1::L'I1rJ'VI11'Uunnln 
o lIJ "lIJ: lIJ ..1 0 0 '1 ,,'" '" ..1 ... 

'iltllfl'IJl '1.h::L'I1rJ"1rJ ,tl'IJ1'il'IJUlNUtJ1'IJ1 'Utl1J'Y1 103 - 105 C 'YI1 'lJl'l1'IJn'VIt'VUJfl6 
Of 

: Q.I d : 4 \lJ1' 0' d t \V 
'IJ1'l1 'IJfl '\J 6 6 '\J n1 rJ'IJ1'VI 'l11661 'il 'l11 'ill fl'IJl fll '\J U 'lHU 'U ';I 'IJ 6 rJ'Yl 'l1lJ "lJ1'l1 fl6 6 fl 

, d 
'\J 

4 'II 
3.1.2  

'liuri UlJflihCirJlJ 

.: lIJ I 0 '1 " : '" .r lIJ I .... .. "'! 9 " 1 0 1-!If " uNlrJ 'Yl-I L'l1'IJ1'l1'IJflL'VClJ'\J'IJ fl11 'lJm1'Yll 
01"  .r ""1 " 0 I '" '" ,'''' "" '" I'l11,Jlfl'U'IJ tfl'U 'IJ 

ri6 '\JlfflJ 6 
d  QJ q"o 1 

3.1.3  

" 4 0 , "<Cl" .4 Q tI Q,I 4 '1' lfJ • 0 "'" 'U Hfll'lf'IJ 'IJ lff 'l1 11 1'lJ1Lml:: 'l1'Yl'IJ'Yl tlJ ffl1J1H1'Y11 'l11 fl1:l1 

'" I 111 "1 O,A I ,'" ..1 0 ..1", lIJ ' '" lit}'" '" '" d ,,,... '" lit. 0n "tI'lJl uU'lfwtJ'Yl 4 C LlJfl11tfl'lJ ntfl'IJ 1 1'IJ 1tfl'IJ 7 1'W ,lJm1'IJ1 

.,d Q".4.
Vg'Yl tu 'l1 fJ 1,J 'l1 V Lff tI fl6 'IJ 

A 4 AI"3.1.4  

1) 111rJ1tL'l1t1 (Evaporating dishes) (Porcelain) 
:if'" """,90 mm 100 ml 

" QI  :2) (Water Bath) 

0 "  }' .: ..1 '" ..1 "'1 " '" 3) 1 (Desiccator) 'l1L'11'IJ 

A .: lit" A lit "0 lit A I lit' .: 'AI 0 9'" 14 .1..1 ,"'lJl mV'lJ ,,,ml1,J'If'IJVVfl uUtl1'IJ11,J1 L'If 
" mit" rJ 

" .c:l4 .:ei  oC:\ 
4) (Oven) 

5) 0.0001 g 

6) GF/C (Glass Fiber Filter) 'lfU" td'mhu 

l!f'IJtlfl"H 4.7 cm" 



53 

A 
8) (Vacuum Pump) 500 ml tl.:j 

A J 1 "".d... I ... ... I1,000 mI 1'l$'U Aspirator (tJl.:j'VIL1Vf111 Suction 
." .."'1 ... rn ·.1.1 1 ..... 1 "" Pump) 'VI 

3.1.4 1'611fl11:'H 

1) 

me.:j GF/C tJ'Um1V'4fl1'Ue{ 
" 51 )I '" JI 

3 fll.:ja: 20 ml 
I 1" "QI f ". A : Q,I I .cI .4 1 d Q.I I "I "0 \11 ... 14 .tlJ1L'UVl 

GF/C . ...  

d : 0 Q,I 1.::1\1) jJ At I d 
fle 

3.1.5 mnil'U1W 

(B - A) X 106 (1-1) 
C 

.. 
A 'Il1'H'I1f1a'1V1:111 (g) .. 
B . (g) .. 
C (ml) 

(I -2) 

... 
3.1.6 

,j'eLtr'U eLL 'U "If'Ul;)fnn'U m111lfll'U'tl .:.J'HlJ a. , .. 
1:1.:.JLVilJ fie 1e f)'U'VI1VVi a:alv'Illedfl 1 fl1'W 'Ill 

hJvh 'vHh 
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... J ..4.1 11111fl (Iron) 

4.1.1  '11 " fl f1l1 . 
(Fe2+) 1, 10 tlm.nJ l'mihJ il-WIfl'.l1111::1J1W 

Q E'II Q 'JI ..! ...... 'JI 'JI:s .r I "" •Q  IQ

3.2  3.3 lfltll1J1HlmlUl'.11..:J9f6U (Complex Ion) fI"J11l1'IJ1l'lJ6..:J-"'il::'lJU6gfl'UlJ11J1W 
d J, .'1 1IJ.1 ... " ... ..! ... I "" 1IJ.I''lJ6'11'11IHUvlH'I''YI1l6g LUUl9f..:JllJU LlJ9I11lflt)'lJ6..:J1'Utl1 (Beer's Law) ff'YIlfltl'il:6g9l"J L'fIUTW 

... 1 .. Ai d Y tI d d ...J.Q c:I AJ Q.f .Q 

6 ltl6U L Uf)lW'YI9I6..:Jf1l1"JLfIl1::'I1'111L'I1'i:lfl'YI..:J'I1lltl(I'I1amTl 1mU'l LUU1 

L'I1g fl6'W'lJ6..:J Fe(OH)3 

'lia::a1mi'1 itl1flafJ1fl '@JtlfJlfl

6fJfJ'WL'I1gfl lvl1f1r1fJU (I -3) 

Fe+3 +  3Hp (1-3) 

4Fe+3  + 2NHpH ---t>-.. 4Fe+2 + N20 + Hp + 4H+ (1-4) 

3.2 . 3.3 ill lU till 
U"'''Jl9ill 1,10 tlLL'W'W itltl 3 ill La f.}a'IJfJ'1Yll1'WU 'il::nmitl 

d • .1'" Q Q Q".r '" ..!QIL'I1amTl1ff 1 91"J Lfl'fILlJ'W fJfJfJ'\.Jt"l$..:J9f6U'lJU tl..:Jffllf1l1'YI (1-5) 

(1,10 - Phenanthroline) + Fe+2 ---t>-..  (1-5) 

<;  '" Q '" I J! 'JI .1"".1 Q"',A .. d 'l .1L tl tlfJ1'f1t1U'W "JfI"J11lfltltl..:Jflm"J'1I1'191'WfJ1'illJ 1tllJ l'1TIl LVH) L".D "Jlf1 11::'11 I'll a fl U llJ 
:.  ,:; d QI d ... jI 

a 1t1U1 '11 1fJ11191 flfJ'WU'IJ"JU 1:1 fJtI 1"J1l'YI'lL'l11:1mlhffUI:I I:Imvl tl 

Q 0 QI C:r,d lit", 4l1J ,,¥I lit lIJ" lIJ 
LIflUfl 6fJfl9f LIflCJf..:J1fJl'ilU9I L9ftl1 LUIfl LU 

tI 

'911 l1ua vl91 (i ffL vl91 'il::1tl a fl"J'W f1l1 11f1n::..i'1l1fl W116 tl11i vl fJfflvl9l) UfJ flll1flU 
Q  ,..cl A,. Q,I It,. .c:t QII Q "4 I 
tlu'W'W 11:1'11::'I1Ufl9l1'1'1 L'.I1U LfIlllltlll ff-(ln::ff (mll1J1mUW 10 1'YI1 

'lJfJ-(lL'I1gfl) ifltlfJa-nuI:I::'YIfJ'IUtl'l (8'lii1J1flfl11 5 mg/L) ULnl:l 2 mg/L) iiffir'YI 
tI • 

LLfllflLii till tl 1 6'Y1 fl1tl 'il::111 t'J'W i,., 

http:lfltll1J1HlmlUl'.11
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'ClJfVl' 'Ul91'ua::''U 'H'lJlnYfOffllJl':ifl 

flfl 1 llJ f'iflYf a nfl lno 0 101 tld1rl'U 1'U lJ1 fl i 'Un':i tU nn HI n1'U 

A 1 IV"'" 1 Q,"" A i"111 • I I d Q Al'UtlHln alftlf'Ufl 'YI':ia'U lflfl'UYftllYftl If 

InfltJfimV1t1'lJ 'tl1C1Jf1Yf':i-nt'l 
4 rI .d 4 1.:s '" QI :.c::la.... 1Id.f tI 4 • 
tllTiO':i (Diisopropyl Ether) 'YI':in'U 

hh::1'11 lPn' lfl':iflnO;fl (1+1) ''U1I1v 

d QI QI , 

4.1.3 

" Q " 11 :' ':'," "" ... " d':; ,"d:' IVfl1Vfl':iflUt'l::'ilflaHY'l1V'Wlnn'U '11 ff::tl1fl lflJfl lfln'lJ'U1 un::':in1:l1 . 
0 hrmgnod' 'UltJ ntnlv,h ut'l::'li \Intlfl'lf'lJ nm-nl'

'1111'11 gn' 'UltJn::nlvJ1 , 
ddIVQI I 1II,.l, ."" 0.45 'U'U1fl"lt'llt'lllfllff fffl':iflinnol'UlJ'U'U 

'QI • : 4 ".Q (/ d : f. .4 d : 
1 ml 100 ml IYfOWl Ld1lfl':iltlf'l11mnnn::nlV'Ul'YI-:J'I1lJfl'l1'i01'l1nnn::nlV'U1 
, .1 • .1.... 11"" "" .1 • .1"' 'JI lit 111.111111 ... "d Id, d :''UllJ III 'i ff til fj1 Ifl 'i 1:: '11 'WllJll1'i ff f.l111J'W lJ 'iI::1lmltlf'YIU

'ti'Wii Inv fll'J lnfltlonciilflcH'W'UtHI 'I1g m-n;fl 1'liffllJl':itl'vh

2 ml 100 ml 

lm!l'
A. .1"4.1.4 

1) ffl1.1n 1'Y1':i 

2) 'I1ntlfll'UffLnO':i" 'U'Wlfl 50 ml unt 100 ml 
Q "3) 'lJmnO':i'U'Ulfl 250 ml  

4)  

5) 

6) fl':i1VlWn 'U'W1fl 250 ml 
Q 

4.1.5 ff1'J lfllJ 

1) 1 'Jflatl;fll,j'lJ,j''W 
111 Q Q 111 ... Q2) ffl'Jnt,nv (Hydroxylamin Solution) t'ltcnv 

II • 

(NH20H.HCI) 10 g ''U1!1mr'W 100 ml 
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'" , 
Solution) (NH4C2H30 2) 250 g itnllfl"lI 150 ml 

"" 41 "" '" '" .d.., '" d <o!I • .., ::Glacial 700 ml 
'" ,

Jll1' 'I1,j1'Jflfll'l li1 'I1,j 

4) 1111 a 1 tJ'-W U1I111'YI1 itu (Phenathroline Solution) a::a ltJ I, 10 
" , 

'-WUlIlI hl1itu (C12HsN2HP) 100 mg illlhfl"U 100 ml 

'" 0 J AI' i" <o!I" "'''' " i" '" i I 9J "" 111 1 ...f,lW'I1tJlI 80 C 6tJl1Ja6tJ 'I11fl6fl f:I11111a::altJlI111'U1I '1111 L8 fl1fla61fl 

1'IY1I'lY1I 2 'I1tJflU'YIlI 1 mllVi !'J'I'Vl6Ul'1111H'I1gfl',jlf1U 

100 !-ig) 
t:'I d • '" "'..1"'''''5) (Stock Iron Solutton) ml 

" , 
a'liulllfl"U 50 rol 6dl'1'*1"l 'tli,* (Ferrous Ammonium 

Sulfate. Fe 1,404 g (KMnOJ 0.1 N 
, '" . 

1,000 rol rr,.r{'Oll 

6) 1111a:altJlIlmJll1mgfl (Standard Iron Solution) 

50.0 ml 1,000 ml 
" ,

fl-cill illl fI1lJ'ill1llm 

7) '61'1t '61'1t1'Vl1-Wa0l1i61 (Diisopropyl or Isopropyl Ether) 

" "..,4.1.6 
tI II tI I 

1) 
'4cv dd a wI 

".!lIma6'111 fl il ::11&'11 '1fld1 1 il6 

2) i MVlli16vHmi16lHill 2 'Jlfl 1fltJi 11'1 
lti ,.q 1 '" i "Q.f , J 0' 0'-=* : J,L1I 11 111111 'YI1 all LL a:: UlJa'lflU'YIlIlLlJa '1fl'YIVllillfl'Wlflall 

... i ... 
5.1 tn111A11:t:'t1 U)J'Ifll'UtJ (Manganese) 

5. 1.1 'I1-cifl fl11 
" . 

U1I 'I fll'U 11illllll1fla:a1tJ6dilIltl Mn2+ Li1m.lfl66flti'l

(Ag+) 
.k d(Mn04) C!Jf'lllu1l1'1 fl.:j1111fl11'Y1 0·6) 
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(1-6) 

.. .,...... ..." ... A 
flftV l'fl L'\.JV'Hl1fl 

1 _ _I" - ... I-"WI' Q.I'

flft V 1HI 'VI 1 L'H L flV lJ "AlJ 11 VlJ 'VI 1 V'VI 1 L'H 'n'\lV.:J LlJ V'J U1I.:J mt'W 11 f-lfllJ fl1l 11 l1lfl.:J1I1 

11 (HgSOJ flftV 

v'VIvdi 'U 111111 V'VIflft v, Vm!VV1I 10 O'lijflftV" 

0.1 50 11ft. 1 fli'1I 
... "-,, QJ'.c:l : Q d 4 .c:l 0 ... l' :P jJQI :flftV llfl11,1l1rulJVV tl1'W1 

i '\.J1Ilfl U1'HltJ1i 
1 t!ll I 

V.:J n'\.J mlltJ fl1lJ'\IV.:J'n1l6'U'VI1 i'U t! 11i 'J'J1I m 1f1VLv.1I11lmru 
.... 1 "Q.I QI t ,:" 4 Q I : ,. " JlA4: ,LlJ Vl!:}fft!'Vl 11 11ft:: L'Vt 11 1::V:: 11ft 1111VV H lJ1 (111111 'J m ru tl.:J L'lflJ L'\.J lJ 1 t'n V 1IV.:J ! 'lf11i VVV'nft 1V 

. 
lfi ff1lN'nVl 111011:: flV '\.J'\I 'eJ .:JLL1I.:Jm ij 'ni'\.J 111 Mn02 

d! 'I"'" .. ;.... 1 .,. 1 .1" ..!:}f.:J'eJ1'il'il:: L'HNft1LfIl1::'H1Ilfl11'ilH lfl m1Un L'\I flflL1I1I (H20) 30% 

1 'HVfI 

'Hn.:J l::M'f1'\.Jfi L'Vt 1 1:: U1I.:Jfl1ij 'U111 ft::mvJl 

flVV flci'flrtrh i flVlJU 'li'n1111'Jf.ni 1 

d... '" • 'I "511 ...... " ." "" Lfl1IV.:JlfltJlfl'l:l1111VVH L'H!lJlJfl'Jfl1I'Vt!V'lf lJ'eJV011 2 fl1Vfl'JfI LlJ1I'Jfl 
A.. .1"5. 1.4 

1) 'nL11 fl1'V111'Vl 111fiL1Ivf 525 run 
... .. 

2) tJmov'J '\I'\.J1f1 250 ml  

3) L1I1W,ilJ  

http:li'n1111'Jf.ni
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... 
5.1.5 tYl'Hfl1J 

JI 

1) 'C1:'C1161hO'Vli'C1I'ti,. (HgSOJ 75 g ''W miil l'U,.;fH'ii'1J;Y'U 400 ml 
-: .Q AJ 4 JJ JJ 0 

U'C1:'Ulfl'C1'U 200 ml 1,.1JO'liilnOtY'ti01fl (Phosphoric Acid) 85% 200 ml U'C1: 
JI JI • 

(AgN03) 35 mg 1 L 

2) l1Jlij61JltJofi'C1L'ti1Pl (NHJzSps 

3) O.lN a:i'C11V 
" , :.:.. 0 , "!'it " , "" , 2 ... !'it(KMnOJ 3.2 g 'I1LlJ'U 1 L 1Pl1J flll,iilli'lO,UlJ'Ul1al 

3-4 (Fine <Fritted-Flass Fiter rucible) LYiV'U111fl111J 

!'ii'1J'ii''UYiml'Uo'U1I161ctS!;l61JOOflctSl!'C11Pl (Sodium Oxalate, 
• y 

100-200 mg 0.1 mg) 11'C11V'l 
, " A" I 4 0' 4. -: , " tY 'UUfHfl01 'IJ'Uli'l 400 ml UIPl'C1:zUf1!fl01LIPl1J'Ulfla'U 100 ml fl'U l1a:;;alV 

(1+1) 10 ml 90-95 °c 

lIPlLIPl11Pl1l16tYl1'C1:Z a 1 mtJ fllL 'U IPl Ll1 VU 111fl111J!'ii'1J'ii''U11 1II 
1 'l.nl1 85°C 

2o!'itd , ... '" 11) jI "':"1'" '"I'U1:Z111Hfll1 LIPlLIPl11Pl'fl1V t:l1'lN ctSLi'lV1JOOf)ctS1L'C11Pl 100 'lftYl1 

15 ml 

o "10'" "" "... " "I'VllUUMfl 6f1!1'ULIPl1J 
" 0 "",.1

(g)  

(A-B) x 0.06701 (1-7)  

A 1Ja. 

B = 1Ja. 

fh'U 1W V'U o f,jaiii'IJ 1 U IPl 

4) (Stock Manganese Solution) fll'U1W'tntJ;1JlIPl1 

1.1 ....1" ... " ,.11.,... ¢'I'" ...... 1J 'JJ 'U fll1LIPl1V1JtYl'l fll'UtY'Vl1J 

(1-8) 

\ 
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lt11 ffLCUtlll1tJ 6{LUH fllL'U 101 

250 m1 2-3 ml 'l,M 

(NaHS03) Yia::11 1 'il'U m:vi'.:jff'J11113'U6.:j LtJ6{U1I.:j 11lt1'ltJ 111 'l tJ""1I 'lrl S02 

'l tJtJrl6t1 1 lfLg'UUt1'1L'Vl 1 IL 1.:j'1 
JJ • 

lL 

5) 'l8lfll"L'il'ULtJ6{66fl'l!l]t" 30% 

6) 

7) "'..I"" " " 

8) (Sodium Nitrite Solution) 

(NaN02) 5 g 95 ml 
JJ 

9) 
JJ • 

10) hM a:alt1 (NaHS03) 10 g 1'U1hm;'U 

100mi 
Q4Q 0' 

5.1.5 1'61Lml::::11 

5.1.5.1 

.. .. 1""" "" 1) 100 200 

300 400 500 ua: 600 flg 2 4 6 8 10 11a:::: 12 ml 
JJ • 

100 m1 100 ml 

2) 'U'UHI 250 m1 
JJ 

11lt1l'ViLfl'l.l 5 m1 90 ml 

3) (NH.J2SPS 1 g 
.,. .. 
Ofl 1 'Ul'Vl 

:.1 ... " ""."G ":a'J4) ntJl"::lJ1W 2 'Ul'Vl Ua1'Vll111ltJ'W 
JJ • 

5) 100 ml Absorbance 

tll1fl 525 nm uu a.:jfl ..,g ') !1'U U1I.:jfl1U a'l ::::111H 
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y  y • 

1) 911 9iTelthnh 100 m1 11 'fl1 'fl tIwhlui1l mrtHI 'U fI'.i lJ 
y 

100 ml 1rll'Uumn'flf'U'Ultil 250 m1 L9ilJtlltilVilfflJ 5 m1 

tll1t11til Absorbance t;''Ufh1lJ
Y  Y. 

2) (NHJ2S20S 

Y Y • 

3) tllL 'fl tllliii ffl'i fl'U 'Yl; ti' 1 tI m til n 

5.1.6  n1'if/h'U1tU 

(mgIL)  (1-9) 
Y 

(ml) 

')I ')I '" 5.1.7  

1) 1 tnli 
,  d "1" 01')1 " 1tI 

,. .. tI "'" •.1 A, 9 4 1')1d  ')Id d2) H'fllJ O'iC)laL1'191LI10lJntl fl1'iLn'U LlJOLn'U 1'Ul'U'l 
Y 

fl1'i ?l'i1 'iil'U 0' 1 'l'i'dj 'U tl

..." ')I6.1 n1'i1!fl'i1:::lf (Hardness) 

6.1.1  lf5nm'i 
..44  E::it .. <jl .0=;1 IW 2+ 2+ 

Chelating Agent ffllJl'Hlff'iHOOO'U''!W1l0'U'YlLfftltl'in'U Ca ,Mg 
, ,  JI t 

LLa:::  Divalent Ion lflllJulJaflli 
.Q.Q cf.-d QI 0': 1jld.-=:l 444 QI 2+ 

Eriochrome Black T, EBT) lflJ'nLO'lf 10.0 ± 0.1 Ca 
2+ Q!'Ii Q ')I • 1'''''...,. I')Iua:::  Mg ([M-EBT] complex) (m 

WI ')I ... :....... d 4 WI ')I ....... 2+ 2+ Q  

\)::: (1-9) ua:::llJ'fl Ca , Mg +2 

t'U'l ([M-EBT] complex) 
1 '" I ,. .... '" 2+ I ')I 4! '" 2+ 4([M-EBT] complex) Ca mJ'Uua1M'i1lJnlJ Mg LlJ'fl 

Free Hardness Ions laM::: (M2+) lJl\)ln ([M-EBT] 
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. " ... 1'  del. !:It Q ""I.c:I 0 444 
complex) '" lUI lJ fl tHHIUYI m \J B ff'i:: ff'IJ ffl 'ifl:: flll.l":: I lJ fl eJ \J m \J ff\J 1 \J 'II BU YI 

• ..  "d 
(1-9) 

pH=IO 

Mg2 + EBT [M-EBT] complex + EBT (1-9) 

pH=10 

[M-EBT] complex + EDTA ... [M-EBT] complex + EBT (1-10) 

.ti!lld"; ""!II !II. IIJ.I !II "'... ,.; iIJ!II • 'IIJ50 ml YI'l !'f10fll111B LU 

.o!\ 4 .1 '" 6.1.3   

1) iilllHI 50 ml  

2) 250 ml  
... 

6.1.4  ffl'HfllJ 

6.1.4.1  ffll fl:: fll l.lii'...h.wB{ (Buffer Solution) 

1) fl:::flltJUBlJ llJliltJlJflflBhi'l' (Ammonium Chloride, NH4Cl) 16.9 g 
... IIJ IIJ "'!II !II  '" 4 ...... ... ...... i \JUBlJ1lJL\JtJlJ (NHPH, Cone) 143 ml 1.25 g 

" . 
uft"JtfB'ill'li'l1'lij\J 250 ml A'1tJ1hml\J 
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II 

(mgIL) 
......... l 
tnUJ'UIPl01 I ... "'... JO'J.HJtJ IPI 01 II 

...... 
6-a1H'UVlJ 

... 
U'lJI'W'UlJ 

... 
UfWlLlJVlJ 

lfl'IJ6t'l't1 

'YI6-!lUfI-!l 
d 

.... 
ulJ-!lmih,. (Mn+2 

) 

...... 
... 

tYllll6'Ul'Y1VlJ 
.., ... 

20 

+ 

+ 
I 

lJlflfl1120 

lJlflfl"ll 20 
I 

lJlflfl1120 

+ 

+ 
I 

lJlflfl1120 

+ 

+ 

+ 

20 

+ 

20 

0.3 

20 

5 

20 

1 

0.3 

+ 

200 

10 

2) (Disodium Salt of Ethylene 

Diamine Teraacetic Acid Dihydrate) 1.179 g (MgS04.7HP) 780 mg 'H;6 
y • y 

(MgClz.6HzO) 644 mg '1.mllfl5'U 50 ml 

... '" 1" ... " " 'I "" "... : .:,U6lJ1 t':ifl 16.9g fl'IJU6lJ lJL'UVlJ L8f1':i6fl tCJffll'UlJ'U'\.J 143 ml f.lb1'lJ 

250 mt '1.1fU11'U 
A JI '" .. 1" ... <dI ... " ...L'Vl6IJ'fl'lfl'Ufll':iqtyLtYlIU6lJ lJl'\.JV (NHl ) tfl6Vfl mlllllJ 

6 f '1. 1·2 mt U""1 'lh'h '1. 1foW vHlrl6a
y 

10.0+0.1 

3) 2 ')1UflUlfl HtYlJOlfi 
y , 

55 mt O'IJthmi'U 400 ml fl'\.J'1.1fl.u'10wNl'l 

300 mt 
y • 

5.0 g lL 
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6.1.4.2  Complexing Agents 
:, " '0 !'fI " 1" jI !II !II'U HY1 'U 1 11 ty lHll1lJ 'U 11 fl ,:j 'if Complexing Agents U t11,l1 ir 'U 

4":' ...... 0 !'fI "  A 0 q " d .14 4lHY -11 'U fl1'U fl11 1 lf11 1::111111lJ 'U 11 fl,:j '1J Complexing Agents LVi fl Vll L11 L11'U flllL lJtHJ'U ff'\l fl.:j 
•  • !II 

Complexing Agents 
Q.c:i.Q fI 

1)  fl'U HtJlllfl'I I (Inhibitor I) 
!II 

6 

'Hfllflfl 'C}$A 0.1 N 'C}$fJ1''U; (NaCN1) 250 mg 

M UA'11AlJffl1tl::t11fJU11111fl7l ,r,n'U 10.0 ± 0.1 

Q  tI 
2)  fl'U H'lJ111 fl 1 II (Inhibitor II) 

t1::t11fJ1C}$lAfJlJcitl 'l1A11J 1'U'Hlf111l (SodiumSulfide Monohydrate, 
!II  • • 

5.0 g  3.7 g 1'U,hm;'U 100 ml ilfl'\l1f1 
, '1 " ...  ... '" A ... 1 ......4.. 01"" QI1.1 mflflOllflflflC}$IlI"If'Ut'Ufl.:ji.llflflflflC}$Ill'U 'Ufl101ff fl'UHtJlllfll II 11::::1'11 111t111::11'Ufltl::t11fJ 

'l1fl11J l'U 'HLfllll (Sodium Sulfide Monohydrate, 5.0 g 
" I  , • 

3.7 g 1'U,hmi'U 100 ml  
... III ... ........ 0 1"" .,J, "".I ""QI QIflflflC}$Lll'U l'Ufl101ff fl'UH'I.HlIfl'I II 1l::'Y11 11 Ltl11::11'UflC}$-1'\1f1'\11HOl'J1LfIll::11l1m'U'U1I:::flfl'U 

ciCl111fl tJ;lJltu'Ufl-16'Uiitl!lIfl! II 1 ml 

3) MgCDTA 

(Magnesium Salt of 1, 2-Cyclohexanediaminetetraacetic Acid) 
!II 

Mg  CDTA 250 mg 100 ml 
JI ••  , , 

"  ... 4 "" " 4 4 1 " "" "" 44 ...011 , 'if  Complexing Agent "If'UfI'U LViflllfl-101'I11t1mtlfJ.:jOll "Ifffl'J'11'l1:l111flff1lVllJfltl'U1l1fl 
Q  QQ tI 
fl'UH'ULlIfll I UCl:: II 

6.1.4.3  6;lfllfl'I1J U'UtlfI Yi (Eriochrome Black T Indicator) 
'" " 

1) 

Cl:::t11fJ6;LfllflllJ U'UtlfI fi (Sodium Salt of 1-(I-Hydroxy-2-

Naphthylazo)-5-Nitro-2-Naphthol-4-Sulfonic Acid; No.203 1'Ufln'ifUff) 0.5 g l'U 2,2',2"-''U1111 

h.'11 lLfl'Vl til 'Ufl Cl flfldH11 '1I'ILfl'Vltil1'Utllii'U (Triethanolamine) . 1 1 A  .a.di A'" 4.e1" ...2-11JtiflflC}$!lJVltil'Wfltl (2-Methoxymethanol) 11'Ifll'IVflflfl'iffl11 IflVltifi'W lfltlflfltl 1.1 'ULlJ'Vltitl 
d tI  4 • OJ , : 

flItitll) 1111.1 211VfllIfl1l1flfll-1'Ul 50 ml 
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2) 

HtY1l61161fll11 UlH'Ifl l1 0.5 g 100 g 

('lfil i 
"'" ..6.1.4.4  

.:, ""'.. ..It i:i ":i. " ''ICaCOl 1,000 g ItY L'W 

500 ml 0+1) 
.:, .cl tI ,Q 4, " ,:lJ..  "'":L1Ill'W1nn'W 200 ml 2-3 'W1'Vl 

"','" , , .. Q.... AI"" ""',..l'VW nfll1U6'W l1W'W 2-3 l1lJ'fllJ1U 

"''lfJU6111mufJll 3N '\1;6 (1+ 1) lL 
'" ,

lL 

.1  ""' .. 1.00 mg = UflnlC}ffJllfl11U61'W1I 1.00 mg 

""''''''''''' 6.1.4.5  O.OIM 
""''''''''''' Ii)  1 "'" .. ,(EDTA Disoduim Salt) 3.723 g 'W 

J1n-k'Wu t ,r,ij'W lL (Standardize) flU tY11n::nltJ 

"'" ..: " " ".1"" " Y ""'''''''''''II l'WUfl nLC}ffJll'Vl'Vl l1Ufl'l1111'Ull'U'W ('01n'U6 4)  ""i"lJ1U fl'll1Jl'Ull'U'W 'U tl l'I1 
..::l tI "::':QQ J1J!.cl. 011.00 ml = 1.00 mg UflnlC}ftJllfl11U6l'WlPI 'lTiL'VlfJUfl'l111l'Ull'U'W'VlU'W'W6'WflJ::'Vll 

'" .  '" 
25.0 ml l;Jll'lhnu'Wt,rlfJ'W 50 ml ufl'lVi1111i1f)'W1i1lfl11::...t1Pi'l6tJWUl 

P ""'''''' "'" ""'.. , ,..""''''''.... "" cS1.00 ml = UflaLC}ffJlJfl11U6l'W1I 1.00 ml '0:: 25.0 ml fl'l1LnU 
Q.cl.c:l .c:i 

. .c:i, 1.cl 44 a 1 ""' .. 'W'U'l'fl 'JC}fnlfl1l 

6.1.4.6  1 O.IN 
tI 

6.1.5 'lTi'lLfl11::11 

1) m, 'W 011 ilPl 111 1 IPI 

'i!6fJf1';h 15 ml 5 'W1l1 .  "'.
t (1l1lij'W-u11l 1'lJ'111;J1'l'l llLJ ifn t 

'" . 
25 mI) l;JlJ-Ul0U'Wt,riitJ;lJ11P11tJl::111W 50 ml uf('l 1-2 

Q.I tI .4 d 4 .d ... 1QI " JI.ci QI' -: 5iI 4 44Iml 10.0±0.1 IIPIlJ61 

161flllJ U'lJafl l1 6'W;)lflI1l61 1-2 

(tJl::111W 0.2 g) 
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'I' ' ... , " ..., _I"" ... , .., ,,, .I 
0.01 M ff.::flOtJ l'1llJ'Il'U 
A • Q,'" Q.ct ".Q 2 '" _I.c:l !It Q: ctf 

" _I""!!\"" .,. '" 1'''' ,,,.,.  .. i .. ... "" 1 ' Complexing Agents 'I1l0 lJ 
'" ,..... .. 

QI QJ ,:.tACt " : d , • AI
2) Ion Exchange 'I1l0 

'" ,","-1... ..,''Ul00'U0'U:. A ... ""... 11;""'"'UOtJn11 5 mg/L '11 
"  ,,h 100-1000 ml ffli'tJnn

Micro Buret DI ,'U,jllJ1W 
,  " 

fl Ll1 lW O'U iijl¥lol1m:: 1tJ 
" " 3) 1

''U¥lln -

6.1.6  m,fil'U1W 

AxBx1000 (1-11) 

(mI) 

A 

B 

" ,,'"6.1. 7 'Il01ff'UOU'U::UH::'Il0fl1ll:::'H 

1) 'lifl1'JLO'U 5 'Ulfl 

CaCOl un:: Mg(OH)l 

2) ltJ ,:::1J1tu ffl' iJ::: nlt1lJ 1¥1'! 
, "  . 

, ,j,j, ::1J1tu 90% fl 1 ffl'l1:::111t1uli,li0 l"Vlo 
" nl'i ¥In¥l::: CaC03 '111001 'Il uO" 1

... A !IJ... !IJ !IJ'" _I"'... 11 "' .. '" ,AI2 'U1V1 1'WO L'fIfllltJO'U . o ...... 

" 3) 
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"" .. 1 ""_.1" ......7.1  n11lIfl11::11lJ'UnWI"8 flG1181S1UtJfI'fI110 (Total Coliform Bacteria) 

A.. _I tI 
7.1.1  Lfl'HH1/tlUa::  

1) (test tube) 15 ml  
'" tI2)  (durham tube) 

3)  10 ua::: 1 ml 

4)  

5)  

6) (incubator)  

7) (wire loop)  
J ,x

8)  
JI  • 

9)  

10) Lactose broth (LB)  

11) Brilliant Green Lactose Bile Broth (BOB)  
: ... tI 

7.1.2  

(presumptive test) 
o 11 d....., tI 

1) (Test tube) 15 ml 

tldmtl'U tI,::ll1tll 10 ml 
d',1, "d",'1 ..1 ... 0 ...'W-3\11L'lJtl ltl (Autoclave) C U1U 15 Ul'V1 

I: J : 
2)  25 flH  

 _I  ... • : i" " ..13) 'UU1P1 1 m1 fJPlPl1tltlHUl U11atllflUfl1'V1'Ullttll'Hl1111a1 
.. , ... <II d <II,

nafl1PIa' 3111tl 5 a::: 1 m1 Ufl11 
... tI," <II "',... r1L"'1::1111::: 3 l::PI'U 

I 11 A , _'1 ......,:..., ,,,... 
4) L'Utll11atlPlLLn1L'Ul., l'rttl 1::1-3tltll 111/ 

Yltl-3tllfl1f1'1U11 a tlPlLPltliu 111 

o ,,: "" ,1..1 ... o !It5)  35±O.5 C L1JUl1al 24-48 ':11'11. 

o 11 ttl ..1 ... .1 1 .. 11 1'" ttl6) U11atlPlLPltl'HI11l 
I 1 " 0 ..1... ttl 'I_I : .. ... , 'I_IUffPl-311 11Na'VI1-3'U1fl (Positive) m 

'" <II  '" 7.1.3  (Confll1I1ed test) 

http:Wl11atlPlUfl1'V1-31111P1L'Ul~L'rtl:::L':II'tl'VI~tll11t.l1
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o ........ 
1) Ul11atlAUn1 (test tube) 'UU1A 15 m1 . , ,,,... " ..... ,U 1.Il1.Jn1tl1't111l11a1 BGB 11'Vl11.111atlA'Atl11111.1 uu1Ul lJ'U.;j'-l11'!ftl tl 

(autoclave) 121 °c U1U 15 U1Y1 
o ..I, " , t • .22) Ul't1atlA'Vl 11 Ufll1 fl11,.trtl1.J'UUU 1 fl1J11'UtllL1.Jl'1 l1a:Jllfll1 

f:i1 til4tl1 AfJ' fa 1 A a 1 11.1 a 11' 'U 11 a tlA ,..rNa 'Vll.;j1.J 1fllll{1111'1111.1 a 
..I. 0 ...r t 

'Ul1atlAl1n1'Vl1.ltll1111 BGB 2-3 flH 
, .. ... .l..l. .... , !II. 

3) l'Utll11atlfll1n111.Jl'1 Lyttl l1tll1111 BGB Ntr1.lfl1.J"lHl'Vlf:l1tJ1.Il 111.1 

o ..I... t " .I d .... ° 4) Ul11atlfll1n1'Vl1.ltll1111 BGB 35±O.5 C 

o " ttl ..1 ... .1 1 .. 1'" ttl5) U't1atlfllfltl1 U 11.1 tll't1atlA fllflAfllCJI 
,,!II...... .....1 1 ""'..1 ..I..... 'I ttl't1Na'VlH1.J1fl (Positive) flantl11.1 bU't1atlfll1n1'VlLflflfllCJI 

JI 
1U fll1 fl11,.trtl1.J<UUU1fl 

• JI 
6) i 11 

t .. 
7.1.4 fll'fl111Jfftl1.J'UUff1.l\l'tu (Completed test) 

0.1 ..I... t...... d
U'UUfJUfJU 1.11 Streak lH1.JU tlTH,., EMB 

• " 0 '1.1 " .I ..I ° :- 1 ...I(Eosm Methylene Blue Plate) ua1Ul 35±O.5 C 'U1U 24;1:2 '!f1 IN 
...... , '1'" .. ,t ..I ... "'" 1 'I" d !iI 1 1 ..... <; 1'" ... ... ...!:'. :J!U1.J fl'YI LUI UflQ1.l flaWtlUU'VllUU fl Lfl111UllJU fl au if] aU,.:1.IaflllW:1.I-,,1,,1.I 

JI JI..I JI 
flHflaH (metallic sheen) "lflirul..r1fLm1.li4u'Vl Sterile 1ll{1 ;;1.Iltll1fl1au 

..I ..I d '" l' .1 1 1 ... l' 1 ..I.'YI1WfllflfJ1'1111U'!ffl Ul1fla: Plate lJ1:::1.I1W 2-3 fl au Ul1atl'fl'Vl1.ltll1111Laclose Broth 

.JI 0 '_I " " .I ..I ° .:.. 1 "!iI.I 1 "'..1" 1"ttI ....1Uu1Ul 35±O.5 C U1U 24 - 48 '!f1 f:I11lJUL'!ftl il'nntl11.11J: l1fllC]flflfl'UU 

Nutrient Agar Slant Ul{Ul 35±O.5 °c 1J1U 24-48 
.l ,. I 0 • d"!iI . I... ...... l'!ftl lJ'YIl gram-stame gram negative .. 

1a'Vl11 ffU 
... .. ... A... ..... ... ... 

7.1.5 fll111fln:: 111111.11 Wl'!ftl:n fltl a lflawtl'.i1.l111.Jfl'Vll1fJ (Fecal Colifonn) 

1) (test tube) 'UUlfl 15 m1 
... .. 

2) l1atlflflfltllfllfflfltl1 "'1.1 (durham tube) 

3) i1nJfl'U'Ulfl 10 un:: 1 ml 
JI 

4) tJ fltlH
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,I 

6) «lvma4fl (incubator) 
..1"'_1 •7) (wire loop) 

.: I 
8) 

" . 
9)  

10) Lactose broth (LB)  

11) EC-medium  
: .. " 7.1.6 

o JI ,4", '"' " :1) 'lJ111'nflflUn1 (test tube) \I'lJ1f1 15 m1 

flgflltJ''lJ ,,fvi1lJ11'nflflL"fl!mlJ tl'i::mw 10 m1 
.1 111 ",4"'111 ..I ... 0 '" Ifl (autoclave) f1fJtU11t.JlJ 121 C 'lJ1'lJ 15 'lJ1f1 

,: J t  
2) 25 flH  

" . 
3) '\I'lJ1" 1 m1 

• .....,4 •U'nfl1 3 11'ifl 5 11'nflfl'l 'n:: 1 m1 1 
.. 0' ,-'1. '" •I '"1'lJmnLfln::11t1:: 3 1 

I JI ... III" ...... • : ... I III_'JIG
4) L\ltJ111'nfl"Un1LtJ1'l l .... fl 

mtl1ft'1'lJ 11'nfl" lflfl!U 'ilJ 
o JI: "" 1..1 ... 0 5) 35:l::().5 C l1J'lJl1'n1 24-48 'lI'lJ. 
o JI '" ..1 .. .1 111 0' JI III"'"6) 'lJ111 11,1 11 'nfl",,,m U'ilJ tl111'nflfl L"ltl"mllJl 

1,r (positive) V'lJO'U a'tl 
".......  7.1.7 (Confirmed test) 

o JI ,4", '"' " :1) 'U111'nfl"Un1 (test tube) \11,11" 15 m1 
. 1 III " • 0' JI 0 "I_I d! I I 1 ",4 '" "IflgflltJ 'lJ lJ11Jn,m111'H11'n1 EC Uj;11'U1IlJ'tH<iJ1l'll'fl Ifl 

..I ... '" (autoclave) f1fJtU11fJlJ 121 C 1,111,1 15 'U1f1 
o ..1111 " 1 : I 02) 'lJ111'nflflfl U'n::f11m'i 

Cl1tJl4fll'f1 tJ' 'tll 'lJ11 'nflfl H'nVlH U1fl U""1il1' 1'lJ 
, "" 

EC 

3) L\lV111'nflflUfl11'U1'lIYifl1,rfl1111'i EC 

mmft" 'lJ11'nfl'flI'flfl!U'l1J 
• II 'IIi , 

o JI "'''' ... Y. <JI "'I '" ... •4) 'U111'nVflUn1f11Jm11U EC 44.5:l::().2 C 

lij'lJl1'n1 24 - 48 'lI'lJ. 



69 

o 111 ..1 ... .1" ... 11I5) \ll'IH'V911 

, " " .. ... ,.,l 1 " . .1 " " ..I... ttl " Ua'9IInlll1FU''nH1.J1n (positive) tU'nVllJ ll..lml 
111 
QI 

9tl1Va'Vl.JtUl..IUln 

6) 111 

l!. " 7.1.8 ml9t'J1Va'Vl.JtUl..Ia'll\llW (Completed test) 
o ,l ..I.. " l!. .. dQI

Streak EMB 
2" ,l..l. ",,l(Eosin Methylene Blue Plate) Un11..11 35:i.::O.5 C 'U11..1 24±2 'b'1 

•• " '1 ""•.1 II ,l!. ..I ...... 1 11 "" "'11 "".'" ""5"Ul.JfI'nllV Ll..Inqll flanVllll'n1l..1l..1 L'fl1'11l..1LlJl..I fI al..l fl al..lVZllamnUZllnLtUll 
JI III, tI • 

naziia1a'l1z91911 (metallic sheen) sterile Uli1 illLVl1f11auVi 

..t d..,,,, .1 1 1 • "'" ..I ..UfJ0l9llfJ1COJ Ll1l..1'b'911 plate lJlZlJ1W 2-3 fI al..l 

Lactose Broth 35:i.::O.5·C 1..I1'U 24-48 

1 ....1 tI ",,111 ....1" .., tI
flanVlllV: L

0 -'.1 J! " ,l ..I 0 1Nutrient Agar Slant 111:111..11 35:i.::O.5 C 1..111..1 24 - 48 'b'1 

04 • ,l -'.10 '" ". '" .... m'n1 gram-stained gram negative 

• , Q.I .c:II 
7.1.9 mlfl11..11W'I11f11911'b'1..I MPN 

111 111 

Ul.JflVillV MPN l'lf1..l 10, I, 

0.1 Tt1.J11 10 ml 4 'I1aV¥)V1n 5 5) 

1 ml 3 5 'I1av¥) 0.1 ml 1 5 'I1av¥) 
111 

0 2) MPN V10latU 

..t" " .. "''' ", '" ... '" 1 L'I1Na1.J1n flV 4-3-1 MPN 33 MPNIlOO ml 

1,0.1,0.01 ml 
" ...... :..1. 

MPN 10 L¥HlJ1..I 0.1, 0.01, 0.001 ml 
• 111 • 

MPN 100 

MPNIlOO ml 

http:1,0.1,0.01
http:flanVllll'n1l..1l
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" 

lfliicWij!1J MPNIlOO ml 

..... 
8.1 '1fifll1'nflcr811 Jar test 

" " Jar test flij 

dll1 i'UVhJ1U '.i::Ul lift:: fll'.i,h ,j'flJl1ffV UllJltuU ft::'J1U 1.ntI fll'.i flijtl 
• J! .., '" ......: ":J! "'.1 ....... .t, 

..: .......1 ..  

8.1.1 
A1) Jar Test 

...... . 
2) 1Jfllflf)'.illltllfl250, 1000 '"'.if) 2000 ml 

3) tllKfll.1Jl'1ftl '3l'1J'.in;fl 

4) Magnetic stirrer 

5) Ul'.ilflij l,ftl Ul'.i'tflJ (0.02 N H2S04) methyl orange 

indicator 
.1 ".1 .1 ....,'I6) 1'J1t1 pH meter Thermometer Burettes, 

Pipettes, Erlenmeyer flasks, Eye drop 

8.1.2 
" . 

8.1.2.l Jar Test ihti1J 

. ... '" 

8.1.2.3 (Alkalinity) 1f)VHtlijtlUft:: Wnflfll'.i 
II 

'til Jar Test 
" 1) 50 ml (,j'tliiflHft = V,) ltl Erlenmeyer flasks 

.... 
2) lfllJ methyl orange indicator 2 - 3 l1Vfl 
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3) Burettes utl::lti 0.02 N utl::,juiimu'l 

H2S04 

V. 

Alkalinity (mgIL CaC03) [mL acid (Va> x Normality of acid x 50,000] (1-12) 

[mL sample(VJ 

II  • 

8.1.2.4  lUtJ;1Jltu;i,..hoUtI-1 l'U l<VU 1
•  II 

1,000 1JtI. 1 tiluij fll'11U:: 
• ... ..I1Y. ""  , Y I fll'11U:: (Control) 

• "" , t "" 8.1,2.5  Jar Test 1Jfl111Jffl111Hl (Ul'Yl) 

''''' , Y ", lilY 1 Y '" 1 .I ... 1'U'vntl '11fl'Ufll'11U:: 6 Ltl 

"" "'!"I !"I • ..'I Y !"I "" "'. '" ""... I - 1lJ "i 1,1'1111 fl1'j -1 11 1 flll'l t1Hlff'jllffUUtl:: 

"" "" , ... y.Ii "" III", _I8.1.2.6  ffl'jff1J n 
I • I  JI 

ff1H'I:: tllr.Jl 1,Ifl1111lof{1J of{u'ii ffl'l 'tf1J'ii1l -1 fll'm" tJ tI:: tl1r.J'1,I ill l'lfU 
y 1 ': II)Y y..I J! Y "" yffl'ltf1J 1 mg UUl 1000 mlll:: 1 mgIL l1JU'fIU ff1Jfll'j'Yl1-11fl1J'UtHff1'jff1J 

II 

, Ufll '1 tI:: tilmh fi

+3 -2
2Al (aq) + 3S04 (aq)  (1-13) 

I ..I  ... ' '''' "" "" 8.1.2.7 ff1U'Yl 1 ('1::11',)1-1 30 1Ul'Yl-21,11'Yl) Uti:: 
... d ..11 Y,  ... ,'11 Ufl1'jfl11,1l';i1 ('1::1111-1 80 - 110 rpm) Utl:t!tltlm::r.J::11t11 ('1::1111-1 

d IV Q,I:  't., " QIQ,I Cl  4 
'11,1 1,1 lff11,1 '1::1-1 

II 

, II , if :: fl 1,1 " fl ,j1 U1 U1 ti 1U , ff (11,tJ fl , U U VI1r.J) Uti:: ti '"J 1,1 :: fl 1,1 , tJ l' fl111J U 
II  , 

11fJjj fll pH 



8.1.2.9 ff1'Uii 2 'lJi''I.Jfll pH 4.5-9.5 
• -i. 110 11'" • d pH) 10 mgIL fltl'Ufl1'Ul1d 

o ..: d !'II ... 11 :1/": d 
'YIlfl11fl1'U'YIfl11lJl111tl'IJ 100 rpm &1J'U Ldft 1 1 'Ul'Y1 30 rpm 
::'I ... .: -: !'II ... .. 

tlJ'U1dftl 30 'Ul'Y1 20 'Ul'Y1 

... 
8.1.3. fl111Lfl11::11'U0)Jft 

• 11 • '11 _.I • I IV•8.1.3.1 \Jl'U0)Jft'YI fI1fl 11lJ,\Jfl'IJ pH 

8.1.3.2 11t'O1flLL91ft m 1:: l1i Hfllfl11lJ; 'U omJ;lJ1W 

r 
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Q I 

'Vi.fI'. 2534 - 2536 ltJ1i1 

ltJ1i1 'ffm,j'Ul't1fll'U1t1VCS1'1flNflt1 

'UflCSCS1'1fff1.l1 
,. 

Q QI ,,, 

'Vi.fI'. 2547 - 2550 :, 
[ . 1.I'I111'YI tll'tltltll'\JntJ1'icscslJ1iCS 1'1f,. 

" 
flofl'. 2539 -
o4.c1 QlQI.cI 

tllUl tl11.1 ft'CS 'ff::1fi1:l 

7 
" lf1fftJ 111 t;i1tJ 11\3 1fi1 ti11fl'fllij
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