




aa 
balG3$mrns3onou 7 3% 

Fnuiim~~utRu~~od~9~~m1u~~n1a Fnu~uiRun'?ori~s s nm~nnoniiriilpdlu dlnnciiu 

1unndimodo-l ~~ninw'uqFnn fnaRu1uqadu$~.riZou~9w~~u254~ qanu~?$asiZdu 

Cu31nu 2541 iia~d3.rqglhulAouiu~iuu 2542 n'~grun~u' riina~ui!!Iunm-iun im-61 

nalu$uoilu$as 28.30 -30.70 OC 7.20 -7.77 iin: 4.94 - 6.91 NTU m~ufi~fIu n'~d?a~~m DO 

sin: BOD wuoej1u"tia~ 6.63 -7.21 iia:~.oo - 1.70 Gaa4nFuC6;oa"n3n1ud1Au iaa:d?u~ru 

dondnim:!u?ms&-lu Fm J~OU mTnviiiuuii (uv -Visible Spectrophotornetry) WU~IB~~U 
ad d 

$39 1.61 - 3.20 iin: 2.20 - 3.70 ri3uluitmd3u (wwiou) finiud?u~mminiia:n:Xan~ 

Fnu~%s:nouu'niiouro~w~pdn~dnlwsFd~mium? wuoilud-~q 1.50 - 2.29 ua: 0.01 - 0.03 
ad d 

dauluhud--u (wwiou) n1u61Au wnmnrnr?mntGwu-iiA~na~u~uiia:d~uimin~n~~ 

lumru&2~d~uqmmw~o~c'~~u7 luiii~d1uo~lumm&dn~m1uu1n3~1uf11uiind9~~ 

tiu muws:s1rrj~~risiar~uiia:in~1+9iiana"ouii~'9?11S w.n. 2535 
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ABSTRACT 

met the  standard  requirement  of  the  national promotion  and  Environmental ~ I 

Water  quality of Nan River  were  determined by 7 parameters.  Three 

samples had been  collected  from 5 stations  along Nan River Muang  District, 

Phitsanulok Province during three seasons, since  1999; rainy (August), winter (December) 

and summer (April) seasons in 2000. Temperature, pH and turbidity  were in the range of 

28.30 - 30.70 OC 7.20 - 7.77 and 4.94 - 6.91  NTU, respectively. DO and BOD were in 

the  range of 6.63 - 7.21 and 1.00 -1.70 mgll respectively.  Upon  using  colorimetric 

method, the phosphate and nitrite - nitrogen concentration were in the range of 1.61 - 3.20 

ppm and 2.20 - 3.70 ppm. The  determination of cation of iron and lead by an atomic 

Protection  Organization  the standard qualities in 1992. 

, 

absorption spectrophotometer had been showed that the cation of iron and lead in the water 

samples were in the range of 1.50 - 2.29 and 0.1 0 - 0.03 ppm respectively. 

According to the water quality parameters studies. The turbidity value and 

cation of iron  were higher than the standard level. The water quality of Nan River were 



3.1 p ~ d ~ ~2 (Temperature) 

3.2 Ral8~b&~n4fl-bud (pH) 

3.3 naluYju (Turbidity ) 

3.4 OO"SIOU~RLFIIUIUI~I (Dissolved  Oxygen, DO) 

3.5 BOD (Biochemical Oxygen Demand) 

(Ultraviolet and Visible  Spectroscopy) 

(Atomic  Absorption  Spectroscopy) 



4.4 fll~~lil~3la~~U 
9, 

4.5 ~~ISWI~IDO"UO~~I%~U?? A ide Modification Method 

4.6 fllSWlfi1 zide Modification Method 

b~u%flu~~aradfl%ws%d%m~baoi 

4.8 fllsnld?~lmd~arbd~%fl0~~ Spectrophotometer 

4.9 fl13?~nsi:~nid?uimn:Xa~~ 

Atomic  Absorption ~~ectro~$otorneter 



msiad 4.5 iinnarii PH la& voalrk'iiiu?aoag 

mnsd 4.7 1IaRs~ii~NH~~~uoaIIii'iiipdI~~~wuia 

msiad 4.10 ~~an~~~l~sjuvo~lli~1iiu1u~~~e~u 

msird 4.14 ~~nmat-ii DO ~ugaotiisii'i~uq~ 

msisd 4.15 iinnwii DO 

airisd 4.16 im~st-ii DO 

msiad 4.17 iinnadi DO 

nisiai 4.18 llnnaii Do,lm:: Do, ~unioriilii~uq~du 

msisd 4.19 ~~nnaFii BOD ~ W ~ ~ O ~I S ~I ~ U ~ ~ ~ U 

mnad 4.20 ~~ans~ii DO, lm: DO, lutaori{s&luqanuia 

ainai 4.21 6mnsdi BOD 1ui?-~odis~i1uq 

msisd 4.22 imnwii ~o,im. DO, Iu~30di 

ainsd 4.23 iinnsii BOD ~u$~odisi'ifu~ 







?dd 2.1 l~?~dd~l8~~?~~iid& (water sample) 

;dd 3.1 IR?B~~BC~~BTG~~B~ 

?dd 3.2 m?oads%n?iuiu 

dd 3.3 ~P~?DP~BBB~%~OUGIRB~ 

?~d 3.4 1~nndnisi~n6uns~?ui"uodnis~n~fi9~nisi~~?~d 
?dd 3.5 l6lnRd electronic energy levels !la:: 

G 3.6 llanrnis~n~lwsu~~uuad~um~n 
0, ad 1 

3.7 ll~~dSd~~ Wl~~ll WRdB9J1~ln~Bd 

;dd 3.8 ilands::&uw&.riuu~ao:nauT.aduu 

;dd 3.9 llnnq transition  diagram 
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33 

transitions 3 4 
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Spectronic 3 7 
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;dd 3.10 Atomic Absorption Spectrophotometer 43 

45 

81 

n"uiinistnnSuarns 

88 



0 
C = degree  celsius 

ppm = part per million 

% = percent 

mgfg = milligram per gram 

NTU = Nephelometric Turbidity Unit 

3 
cm = Bn~1~66~~z~~n5 





1.3 bvsua~nvesm%7;~ 

I. flnln~anr~gG~icltumwi~lun 

2. i1n1rflnw15inr1~Ginicltu4~~1~ 

1) kpV4fJS (temperat, 

2) '6i~T (pH) 

3) fl2lBJ+I (turbidity: 

4) DO 

5) BOD 

6) P]?iJlicltu Pb , Fe ,NO PO, '- 



~l~dl~ddl 0.7 - 1.5 siemens flal fl5Z$id43.5 - 158.3 ppm tJiI~i3d 0.9 - 7.9 I 
aia% dTo?i ofjIui?d 9.15-84.6 im: ~~oi;67.7 - 387 ppm niuil~u 

1 4 
siemens, 4 -12 m, 0.01-1 molll, 0.20 - 32.91 C1 moll1 !in: 0.03 - 8.42 p moll1 nlUa"l~9J Tfd 

Guiiodfu~ntuGdnf im:iimr~d$uuiidnd1iuin~n 

qns'wdk in&suwl& ; 2535 d?uinmms~uniu"~ukibba:~uium:nouu?nw~u 

iiluu kninnin d?~fyihu~~innru'~~isJ"mGn (inuia~anrddai?niYou) niuiinu~ 

ainnidsiiandou Tnstnisnwinuims drrsiunrruniri%Enui : $i?u 

mnnnoiri nr.ani.ai rjunou 

I 





uod&iia:naiu~i?ddi (lo - 25 whu iiab 150 - 300 !uInriudoiauEiuns) dauriinnuju 

iin: 18.67 JTu i? 6.33 im:: 3.83 mjau nai im: 306.1 mg11 uwIi$dAnun~u 

61 418.26 iia: 452.19 mgll n?i~~i?ddi 
v 

a:alulupd'i 11.27 iiaz 13.6 mgll d?moln 

{I 0.018 imr 0.021 mg11 mu: ,riu won! 

inisinunsi;~auiiiuzi$a 

iinds~i~u~~suaiE 

Zlu 

oln3cu" ddud ; 2539 BOD iing COD IU&~!U~XJ~UB~~LWT~~? 

d?yyi?~ui~innsuwi~su~m (?nuiai~ni 



9 

f44.a 2 lr6m flflflau iln:;dqlJ ums~mn~dlluu Split  Plot Design (1~3~ 3 41 dl 

msib idwii~ou~u3inu 2538 <d 



pl 

2.3 ni%a6nrasazYn~in"a~eiia$i 

wsiui5qamw luni~6$o.Iiiu'.r~9d?uia 

41i8u&a n'ioiil8u 
1 %' 

%tin 1iazyniiliui8uiurdIBIn nsizr 
9 

amsi-k5~uon-n'ian'9lnuML? q Yd~viiiL 

2.3.1 au'nuosgaseiis 

~iaodisiidi8ulnb~i$u;aii~ou"uo9~id$o9niso:~npIin?o5iRsizi iwdoln" 
9 .  

uosiiiioziifu iaai au'n iia:imdsuos&da:ih 

ni~u~ruiun'~i~nsi8~~aoi1~~ii~a:i~~ni~~~d°i~dl~6u~aodi~yn 

aiuimni19iiuuos~m~~ls:rr9Q; iia:3~dl.a"9urnr 

9 %' 

q 1d hocii9iiunf: nziBuriaimuuosilnd9iiGu 

IISZ~I $iija~u imzii~io$n 

I I 



2. ~~0~1dbilJIJ~~~ c  mposite (composite samples) MBJIU& d3~WdLlbl"~Dd 1 ~iaoiisiiundiimsii;u tu mniauanir iidd 3i?aI uidnkl~iiii time  composite  samples ii 

daz~u~6dinYuni~14~iu$Ao~nirw~iun iua$u~uisa~u aiu 1uniriiuaanaiuaiui~o~oz 

I I n3odrz3w~rnwvoqan$odQn lubrsnutiib&iiiu rmudozriini3?in3izvi'iYa 
P, 

oii~i~ungnXaoii~iia"a~iu~i~uaaw~Aii~ uvodwa oi~~i~ao~idrauvo~~ao~idi~un~w~~~ 
d2'6 

iaba~ini3?in31zvn3dbnua ifiunir~Jr-,vb iaaiiiaz~iI4diuoii~uin diwYuni3?insizvi'$a 
19 9 1dGnl~~aoii.rrauIuia~iaai 24 k-~1~bt8ulnn3~1u imoino.rniswaiawieni~bd~uu 

P, P, 

iidad?amwvodbiwP., 010~~d~11~~0$1 ~ ~ ~ i ~ ~ ~ ~ ~ i ~ ~ ~ ~ ~ ~ ~ ~ e i ~ ~ ~ ~ i a ~ i i ~ ~ ~ ~ ~ ~ u i ~  
P, 9 

B~GU iuaoii.rraud~i~oi$ugaaiidiwiu mu1Aarnazfiniiaoz~n~~wiidua6uiaai~nriiu 

P, I (detention  time) YdYM bnududaziYaiaoii~ idiiiuodd6uiidnmofiaua $8 6nsimrka 

baaiGu ( $owau~uniu~n~iaiaud?uimni Ina ) 
cv d 

lumr~innz~daud~znouui oiirrvn.nj; iiu imclwazaiu~ulj; nno?unndic 
ri d 

gawgGiia:Fiio.a riiiwd16d~uuiidn~lM~1uiuoin~1Yn~li~a~eii~Ya" &i!u&Ylimuizauiaz 

I~ih~iidt~u F~?O~I.II?UIIUU composite 1$i~wi:nirvi~iidaud3znou$wsip11~iipduouii 

Iliinisidduuiida~niu1Acln1azvo~n13i uuazinuihoii~im'iifu 'ItYbiiidazdauuedn'? 

oiid$iinira~~~nu14vandinna"id 4.r~ i~uinm.raiidu"ou 35 GaSiunr iiazgYbiic 

Gou 120 GnBnPnr iXuudnzdauiwii<y u.1 uidnsioionzynn$d$abud w3oyn 5 uii 

qniaaim3i8uhoii.riia"a 6i~o.mirl~ais hu 

inln (preservatives) 1~iiiuad1u~ani~ nvanf-;suiinirii dn~Gniini35auiidazga 
P, P, 

sii~lud?uic~lsdifiudnaiau6ud?uin~ iwi~~$ilabrn (sewage) QiiidainszuutiiR 
P, 

9 L4 
Jliiifl (effluent) iit'E&liitJ (wastes) 61 rpJiiu 2-3 ~nriY~~juii~oi?!fld i;l~:$%~r~di;o 

ii~r~aoeii~~Gn6nFuG~na~i~uairbb; dhow 'ii1na1%~ai~~1n~n$~di;0~l4I~n1siip1 

~a~ji.rsauZduanluiidaz~u iw'ofii 

ed (integrated samples) ~UIU~S ~~UWHOJ 

wtolunmiIn~6uB~n ~ao6i~diii8un~od 
46 6 

iiiulnua~hkiri i niunaiuna"i9iiaza"n TunisdrzaGuTiiaia~d 



Ia"~uddniia:~cun~i$i (4'~) su&iam s:u:iamduo~11$uind~ado:i8u6a 

oi1~1a"fioui1n1s~insizw"w1~n1un1wiiaz 
pl 

Pd°lff:~l~ (unpolluted  water) 72 $'l%~d 

ds:neuiil$uun'iod?uimais~9Mum (total 

Y 

Ji~ouQ19~nPJsn (slightly poll b ted water) 48 431~9 

loading) 8&~Iho~wauuo.r~aodi~~i$u~aiimu 

pl 

6lffndsn (polluted water) 
I 

s 24 $3~~9 1' 
o'1~a9iaa1~9;,,i1ad~1~~o! :~~in~~n~~idiu~iidn~~una~ui.V"u~u~?~ffniw 

"~o~?aC.iid q IudauGm (C~OSS section) uosaa 

msm~uu~aiae~i~rauii~~u 



muldTmumsnnGu ((adsorption) n%rmun 

m.au:diihuri6a loosuuanindizulii 

nisi$uiiundiswinFmul4vamda:oim iiaz 

uas1uvamho~isfiopd~inisi8'~1i~o-d!i~n q dau 

~n"onmsdau?nuilX~nE~lni~~~:i~nis~insi:G 

~gnZa $s1dnasl4 

iaodisiw"or:nodiii~uimi~~a?wui nr:aoms 

:ornplex) iin:iWdoammssz~uZavosdaudszno'~1 

mumrnauquQie.a mri~umrmd msiidi8u im: 

I 

ii 1 

~ ~ u ~ ~ l ~ ~ f l % ~ ~ W ~ ~ i ~ W " ~ ~  (polyethylene) iW91: 

94 9 
)rii~~iodnos81slXn~o1mfioul"11 noaid8aunsnlns 

isi8ul$&is&u&6aoeiisdq:Li;pIfioudn 2-3 nfs 
d ud 

iYZuufou usn.aowmu iaai aoiui Tudih 

P, ad d P, 

aiuii idu CO, iia: 0, w"uwwin~1 iwiAii~fditi 

~domrfiwsizGuin idu 1ooouuanuisnio:gq 

imnid&uuoslooou (ion exchange) %I%JVOP 

Al, Cd, Cr, Cu, Fe, Pb, Mn, Ag iiFI: Zn $9~39$1 

llXigunsm Aaunsmin3oi$ubu*u n?onsmZudsz 

u aia:ni~qm4'uuuijani.au: 

lu&~liioagdldozb~iuu~plo~~pd2~ 

nz~unasi8uiiunuamiia:d~u3ioGtl1~kias 
P, 9 

li8uhoiis iin'd~in~n q gmdd~louihoenui 



riU~?Iuti?otiitrauim integrated 
dd d 

uo~naiudni~o:Guiib~u&aoi1~6~6qm 

P, r 
0 d A 

i;10:l6~~3~&~0i19bb~nlXb8~101nl0na19b~%~~1~~mfl9fl~1d 



dd d 
~?owainn'notii~n~~~~~~~a:nunaiu~ou abu 

n?o$n& ( quartz) $8 mdnou( teflon) ~dsini 

idu umnsdns-uongtnhnnh i3uEiu 

dd9 

rnsdi~n"?uo:B~nu~ufisu~ndiw~in2n 

.aGnwoBFwsw":u 



inoi (oil film lacquer) M?O~T$U (resin) ninbzi~umudo 

&GI Kemmerer %GGI Van Dorn 

;d6 2.1 m$o~u"oi 



gqd ( high ion - exchange capacity ) ibnz~t713 
¶J dd 

u3niinanuqrunusJ"Ziwui:aulunir 

bid~~nds~inn~sinid~u 

9 991 0 

digniih?gnilnnu'n (grounds glass stopperc/d bottles) ~an~ain~n6n1u1s~~?1lnn1~ioina"~~~ 1' 

~wui:nunasii~auwaiarGn~7ju~~uan"u 

ein muisn~n'ndljZ?uin"uibn"aInYTnumsd 

vui~iiazZdiiddmuizau~uni*i6uhod-~ii 

~aodit&~k~~sawodin?unismsao~~nsi:;~~ubida:~~ 

2.6.2 n~ri~naiun:oiPILn$D u~a~i~r&~~azmau~urrg 

nir~m?uuan$ss~o~ifu~as iazm.au:urtpriou14 Taun;?ldnarozbda"~di~ 

n~iun-oimn"auwr~ndonnio~iuia"~~ii ~i~~au~in:oiniia:a"i~~au~inku~uni'~~nw"iu 

ii&ai?vi1I~~m'aIu~o~~dsi~ein4uaz~o daz4ildl.a" usneinui~nsGe:m"o~inssui~ 

iimv ia'u mau:d9Gussghodi~de: :&widiuituinn: rnsdos6uiulia:siiGmgw"a1~a: 

&2uliunRdu ~suaw"~6dnd1aTnu~aldidiuiru 
A s 2 4 4  

Sou (trace) mrdu,dnuninnuuaduna dowams5ms1zw" nisaisin<misa8~5a0i14 

id,~~osn"unisl~an~d~uu%ooou$~a~oqniau: 
d o  9 

'~ 
nisimnz~mJi.uifilddQools~XiulGniauzursgwwinaui~n"l idea 

d o  ¶J a '44 
flis~bn%i:~~id?uifild~1'~1n~~~aG%a~~1~1~a~bbn"a~~8~a1~~fl'~1~ 

~Wd~msae~i~~i:ini~iiu~R~u InYmui~~~Ru 

dnLi&3u'uulGvanun"adinna"id dij i 



(Y 

aaaznivwzussg Z6u"uneuaanz55nis~lbnnl 

1. nis9insiz~wid? 

l$odu~aodislia:rnvu:usrg$u6u~ninut 
9d W 4 

d&osmsnran hlluneonl8 2 2% 

1) msdislntosialiiu~ 

- a"isAaows$ndo 
9 

- IXCidszdilwz 

- a"l9nlvuzu5s~ 

(analytical real 
9 1 

- a"isAauiingu' 

- ill~al#9Tnu3 

2) nira"ism<a.ru"ot8ui 

(n) m~oau"oiAu6aorii.r 

1. in~osioa8uGaoei 

- a"19AauwsGn~ 
9 

- a"isniu&auii' 

- ussgnsninZo1 
9 1 

- a"i~AauCin5~ 

2.1n~osio18uGaaei 

- a"i9AauwsGnd. 

- huidausspn: 

ldoiiismiun (KMnO,) 0.1% i6aZlwllnm1 

&lus 

- liiulsrnsonGaac 

- $19lli$3~359fl: 
9 ,  

- a"i~~auJina"Pa< 

(TI) nI%uEuss~ 

l.nl%uEwalflGn wt 

1u 

iunmlunin 50% ru'ndijnaiuuign<Gs 

~t grade) Kii~uldl8t#~i441s~uYa" 

~ign<w;l(o&ddnProin!ooou 

lu~osdnzoin ~sinoin4uazoss 
d 

~619~~aznivuzuss~1wonis5~u 

~in~u~insizw"1nnzwpa'n~ald 

il 

~~IB~~I~~~DBOU (deionized water) 

~n~ansi~tbu?; 1 TUBI; &!a"2-3 % 

)qn<~ir;.lio2sJauwainGn 

iiwYu5lnsizP;;dsow 

I 

lunin 0.5 lumi $41~ 24 Alud 

iauwnubuosns~lunin 0.5luaiiilazl~a~nn~Guu 

~u~do;oenlln$adn (qs,~,) 0.01% A!: 24 



oduinmllfian?oonQn<uuu~auonQ1nd mr 

- bibnsn~Uni~Tu'n6~R41i~U3~ 0.1% 9u acid bath d 70 OC bftu 
iaai 3 -7~ ~ 

mru-nrr rpdiftusan~~usr ?nr n~un~n~~n~n 

nsi~iua; 0.1% 

18na1u4oud 55.c afiu 

Y ,  

- a'ir$auQinb Y~~SI: 

- Gunsnina"~ un6ans1iGuai 1% Zn 3 Tu 
I 

i~Xan'anY.luq.rwaioEn 
i 

woaPbow"Zuouniia:14 

W (3) m~u:al6a~UPd i3n4 

husr y6aod~~do?bns~:~dsow i?fiiah~?5uo.r 

Bothner iba: Robertson (1975) G9i 

0.1% bin: 

2 4a%uIibxaial?fk~u I 

I i 



water bath oioa:~ninudn9i~urn~iidni%~:u33~a91un13~1~ lu acid bath iimuli 

idu hexane 

o$'ouZi7u~ ~Ju alconox 

- %",?u hexane % Fl pesticide grade 

- iiI~iiXdun:iA Iui7?iii~u 

3. mriinn:GmdiuimiiunGE I uaniiluhoei19 uaniihdinnhs naiugdr-uim 
125 ~nu~~&u~iun~w~o~d~gni~fia iiu~is;i+~fin:oin n~iw?oou~~ii% ilndignICi7w 

16r:rnuo:;l9iiiu~fugnuanIa" Cuiaaiiln urrgn~Iunr-dochw:i~on"unisdu 
9, pld 2 

dou ii?doudqolnpii 160-i8dc 2 ~?--JIUP ~&?--JI~~PJUW~NM~~~#D~ 

din?u~aoii.ri?ids:di nioJ14 uisau'Rdiinan?unn8i9o~Iu$aoeii9li'i a:iiwn 

~unisiiaiuiiun~~u~u~aoeii~Ji ii a u&osiiiCnr~ufiou Inui~unisa:niu%cll~~uu 

YwloGndn $siinaiuibh 10% Oiuau .I ;nuifin"b~11ukum1 asIuuan~dhifiouJi?d~~~aji 
9 

i;o 
4 



4 669 

add iUd~d~lnnl~iZulnv~d~d~TanI~G'1 UR~PI 

idu iiunfl8u naiuiSunrn-did mrdrznou 

Y 

A wr 
9or a4 

iiiisanoonlnmsuno 

I. rnriiiliudpmwt?ii 40c ioiiiiAd iiu nirnrao~i~iuimnaiui~unrn 1 .ddd 
naiui?Iuiid ~nidn nao1~6itIu6u wauos isiirauu nno 

- anmsdisiuuo.rwanpa"uw?6 

- an~nsii%uosniri vuauniswi~niuniwiia:~ni 
4P44 

- $FI~UDd?6&O ISTUfl?U (interference) IU~~IS%RZIU< 

2. r71riZu~iirinG 

I 
w41 

ddd4 

n) iSu biocides ~WOU &~~~IJIUPIO.IW?~~BUW~UMUU~I'IC  id̂ HgCl, 

b%JI~dd%JlfM 20-40 mg/l 

u) i~unrn iitl mo,, H,SO, dumr~n~i~mmw6~oii~G'i~nunirflau 

!U PH < 2 I~O%~~J:HS~AO 

- rIodriumrqnGuYoo I ud~3niruzurr~iia:nirnnnznou 
- ~uidm~i~d~~~o~w I, n@uw?u"du rnr~mnzMiidiuimTawz nau 

9 44 

qu pH < 2 ~nvmsi~unrn mo, (iidnirldi 2.1) 01014 1.5 uaannr nrn HNo, wjo 

3 TuaiBns uo~ it1 HNO, doiihoiid tnr iidn~$6~~di~&t~ueli~uin010i0~I4Z~ 5 

u'nttnr nrn HNO, i$u6u"u iia:Zi6aoLii~9 iiiIdii$PUu$~u mrin~i~mniw6a~ii~di~zin"u 

!$uiuo'.r 6 izou uni%~uns&-und ~g rau iam'IumsiffuinlnBpdniilawz8u 

3. msmirawiz$oya mri iiodu q idu mr'imnziwidiuiM!wul!u6 inm 

qmmwn'?oii~~i!d;lnuniri~ulvi~uu?~n onk6 414' p~ odluh~ 10-1 1 rnr%n~.Mii ~g 

uanoin?nlnrlcumwTnuniriSunrn~ia"a oioinvipmmnl$TnuniriSu 2 u'nttns 20% (u.u. 

4 44 

Y 

YnTnsiun do6~se11dJi loo ua. 

4 44 

I 
~nudquin,) uo9lwimrnQuulnkrlun 'I Jiiadiazaiu i+1 nm HNO, doG'i~3oii.r 1 Bnr 

njom'u 1 unaanr nrn H,SO, i$u$u iia: 1 unanns 5% (u.u.lmudiuinr) uodlwunmQuu 

A 
nirt~uinln~tumw~3oii~~i OWI~$B;~HU.I q iu n~~~iIMuini~a~Z~tido~i E niriSumrinia~!dluiiaoii~diw~ufn~i ,mmw6aoii.rG'itguniuiia"a 8~doiodwans~.nu 

Y Y  

domrimn:w?$ ninri?oii~~i~uiiairii wnounionaiu juodhu 





Determination Container 

1 Alkalinity I P, G(B) 
Acidity 

I BOD I P,G 

P, G(B) 

Boron 

Carbon, organic, total G(brown) 

Carbon dioxide ~~ 
1 Chlorine dioxine I P,G 
1 Chlorine, residual 1 P,G 
Chlorophyll . Color 

1 Cyanide 

Fluoride P 
1 I Calibrated 
Iodine 

Metals 

Minimum 

Sample 

Size( ml) 

200 1 24 hr; refrigerate I 

Storage andlor Preservation 

I 

1,000 1 6 hr; refrigerate I 

100 

100 ( Analyze as soon as possible I 

24 hr; refrigerate 

I refrigerate or add HCl to pH 5 2 I 

100 1 Analyze as soon as possible I 

100 

I add H,SO, to pH < 2 I 

Analyze immediately 

500 

500 

Analyze immediately 

Analyze immediately 

500 

500 

30 days in dark; freeze 

- 

500 24 hr; add NaOH to pH 12: 

300 

I 

refrigerate 

- 

1,000 

500 

5 ml conc HNO,/l 

Add HCI to pH 1 2 

Analyze immediately 

- For dissolved metals separate 

By filtration immediately add 



Determination 

1 Nitrite 

~ontaine; 

I 

Organic 

Nitrate P, G 

Oxygen, dissolved G, BOD bottle 

Ozone 

Odor 

Pesticides (organic) 

G 

1 Phenol 

Residue 

Salinity G, was seal 

I I 

Phosphate 

Sample I 
Minimum 

G (A) 

Size( ml) 

Storage andlor Preservation 

Add 0.8 ml conc H,SO,/l; 

Refrigerate 

I 

100 

1 On freeze at - 20 OC 

Analyze as soon as possible; 

100 Analyze as soon as possible; 

add 40 mg HgCl,/l and refrigerate 

500 1 Analyze as soon as possible; 

500 Analyze as soon as possible; 

Refrigerate or add 0.8 ml conc 

1,000 1 Analyze immediately 
300 

500 1 24 hr; add H,PO, to pH 5 4.0 

Refrigerate 

Analyze immediately 

and I g CuSO, .5H,O/l; 

Refrigerate 

I Separate by filtration 
I00 

I Immediately ; freeze at 2 -10 OC 

For dissolved phosphates 

- 

And/ or add 40 mg HgCljl 

- 

240 Analyze immediately or use wax 



+ see text for additio a1 details, for determinations not listed, no special n 
requirements  have  been set: use  glass or plasti containers,  preferably  refrigerate during  storage, i 

Determination 

Sulfate 

Sulfide 

Sulfite 

Taste 

Temperature 

Turbidity 

Silica 

and analyze as soon as possible. 

+p = plastic (polyet h ylene or equivalent); G = glass, G(A) or P(A) = 
rinsed with 1+1 HNO, ; G(B) = glass, borosilica G(S) = glass, rinsed with organic solvents. 

( ~BJI : Standard Method for the E of Water and Wastewater, 141h Edition, 

1975, p.42. ) 

Minimum 

Sample 

Size( ml) 

- 

100 

- 

500 

- 

- 

- 

Storage andlor Preservation 

Refrigerate 

Add 4 drops 2N zinc acetate1 

I00 ml 

Analyze immediately 

Analyze as soon as possible ; 

Refrigerate 

Analyze immediately 

Analyze same day ; store in dark 

For up to 24 hr 

- 

Container 

P, G 

P, G 

P, G 
I 

G 

P, G 

P 

i 

I 

I 



douinpmniYali&w (weakly ionizing aci&s) 19i~ fl~~~~&~~fifl fl5FIii~~Gfl ~lnon~~~anin$o 

1. Carbon Dioxide ~cidit~ 



a1 stratification) TI: ~ RI ~I. J o u ~ FI ~ D ~ ~ % ~ ~ ~ ~ 
9 v  

~muiiuni~u~~iiuu~$oon~iou 

iin:lu'I.koonQiau 

CO, + CaCO, + H20 7 Ca(HCO,), 9 ,  B 
naiui~unrmva9iiiin"n~infl $¶J~W!@D~~!I~~&I carbondioxide acidity %9 

wuiim4"uoulnoonl.a6~tonr~ni$uosd"n~oeii~i~uao:lRii1l~4i~avo~~1ama~inii~.~ 

2. Mineral Acidity 1 

v  9 

dioaiinii 4.5 wu~u~in~dainTr.r.nun~d~an: Trt.nuwknw~nmro'uw?u" idC;nrruait 
, v  

dP D B ad 

DITI~~ mineral acidity I[$ idu 1~nfm~ullH~ndIui~dD9in'l 7 .a~uno:iiw~nnrmAiu:6u inzo 

vasnrnfiiuziiu iklvikm~nlwlsi' (F~s,) BIH?~ 2 Pi? ~tY~oio~~nid~uu ~t~unsmAiu:du 

un:Gn'nldn~muoigu sulfuroxidizing bacteria mu~~inniaadiioon~iw &numr I 

9 

ildi0~~3fl mineral acidity DDflUl bd~ 

dfuit~nt nl$ZTnuf$ slectrometric titration curve 



naiuigunsniinaiud16%ii 
A d d?u1muo~~1i~0~l~0~nl~116l~i~~0~~81~ 

~u~~ui~u~n'u~umsiuio~"uniwuo~nuaa~ 

u3Tnniiff~~ll;lnuG~~~i~i96iuqui~u 

ni~uoulnoonlw6luiil%lunisiiuam 
9, P, 

GiTnu% lime soda ~ ~ ~ 0 1 f l ~ ~ ~ ~ 1 ~ ~ 1 ~ ~ ~  

'1#o~~us:niis 6 - 8.5 &duiaoado 

d?uimio:l4~ssoi?udinaiua3unsn~au 

naiub~b8u61sa8unaiuniuiso~ 
P, P, 

uasii~un:a~"uflsnaifioud9iao%$io9ni: 

point ) ii ~ d1G1unisninaiui8u619vo9 

1. L~~"O"U WS~~OU (salt of I 

maonowna"ouosnsn5uw?iui~~a~iina11 
A 

dlulnojaa&a:lEilafi wanlumiuoaunw~ 

o@snunis 

CO, + H,O + CaCO, - 

2. auniafiaaa:aundou (stron! 

'sssu~i~oio~wanniiuoaumaaa:lansonl~ 

nins'iuiimsX~msi:n" co, oinifildl~r 
2 rr 
q9uuds:uiru 9 - lo IfIilhuomuP, 

miuoaundiio$luifia:Qnidiuul~a8un~ 

qnadiuurio~a~ulsnson"b~6n"un~iuou 
.?A d P, 

"bnsonlcllnclrsiduei19aafi w:Culuui9nni 
:A# 
uiw~iunssu?Swidanii Tnur 

la~Tlrniaio.a&wando:iiiaovq9 awwi 

nimrldau~n~uioino96ds:nou"uo~ni3~ 
90 a I a 

nis$riuiiln;iuniwao%qaoinuinldwid 

1. lansonlclr6 

2. n1iuoium 

3.lunl;uorun 

uu~aEin~oum.r~iuquin'uiaaaazrnaismquaiaz 1 I ad 
P 19 q ~<iqnaiwuodrnuassu%i~uiniadd918i~ 

I 
P, I 

blig Mineral  Acidity IRU&~~O~ZSI~~J¶,~I 

Yd 

1 naiui8unsnlui1pa"uunuGSlun1s~~~io~ 61 

i~~uim~u"uiadoz1CRofii~nnaiunsz~i~"uo9 

1~uTnul4ns:uauniswi~$azozXo~nauquiao~ 

~unis~~~.r~~nisin~~~nis~i~i~iuam 

ca(HCO,), 

2 

- 

and weak base) 1a~sonkX IuuI~~~?: 

:~iodlud3uimq~ a?ju ifij;ii-Gu &iirnnfiuuin 
9, 

:nlsdl9alms (photosynthesis) ill#$lo%u~9ljl 
P, Y d r 

(boiler  water) o:D$io%q9 I~'~~W~I:LUO%~J?U 
A 

~uoaumaaazniiuoulnoonl~116 ~11~ni~uoaumoz 
dP, 

",noonl.a6 am:~n~uoonWiuo41a~onana"o 

-l:o:ill#iao%q9 

awizmsiilXniuns:Ai9 (water softening) TRU$# 

ijlanronl.anina"oodl& asdadan> ,ul~u619 

a:aiu 3 vsd"n8aun'pd $so:~usn"sd?d FnuGoismi 

;flu ZFJ 







'Y 

3.4 bb~~l6Pd~PzPl~~Pd61 (Dissolved Oxygen, DO) 

0' cle 

oonGiouliui1i8uuna,6unaiudi~~u1nlunir~1r~fij~muo~nu rinj iinz4.a 

iwnzn'acgnii'idl4luup1aunisdi~ q iW"ofiol{in'mw~d~iu up~aunirli.~ q 6,%dn1r 

fl~fI'%i~U~fJn aerobic process ilflndld 1 1UU~IUl~B~L~Ulj;~~ulflod"8Udldfiuiia"a iiaz 
c9 A 

.aGmuosuEa, diu?p~lûlnriou~iazoonGiout$uiina,~aza~u~il~od"uuin iiaztdatmnlild 

vildfjn'?uI~~miifipI~l gd~unirnzniuijddodfiunaiu6upIrruinifi (partial pressure) 

n?l~ihJ (salinity) iifl~kpT4Q5 
Y 

~l~lmzaiu (solubility) "~mofl$t~u~uil~zod~u?iad14.6 ha"n?~doi%n! 

o OC iinz 7 iina"nYudsa"mr4 3Pc niul&naiu~uusruini~~ 1 pIssuinifi$~~zi~u41amn~i~o 
s2 2 Y 

9 - 0 '2 di 
gawguiwuuuna~uo?~uoua~~qu~niwr~zs"mr~uo~niroon$imGuw~~~azoziw"uuuiuo 

sd 2 '2A 2 
qa~~uwuuu im,-~.nuR"o~niroon3iou~ziw"uvuiuo~awq5~~uu luuaz~oon~iaui 

nzaiuluiiod"ounc naiua?t6&ziduldGmludi~n]sziw~ v?oiibidludrzm~lwuio~ Bo 

luqqfoud?lnaoon$iou (DO) nzaiuluC;od"ouaai~siz4i~av~~~~ i19nYln'mrnridiiv~u 

uod~~uiihfi {innos tdo-roinoon%~uliwod~~YuiilXin'fi aerobic process it~ugaoi19d 

i~u'iXGmlu*fodi 

low solubility uodoon$iou~~uii~nim~~d1~~d8ifimna1ua1u1rn1un1ri~z 
d 9, a o 

don&aio~~~p~?qwa'uodod"i~rru.ai~ o.roii~ud~zb~ri14msandrnlu~1i3u~~u~~z 
9 Y cid d 

d6ounsiiiii binnos d?uiauodoon~i~u~ui~~zu~nv~ood"ou~iln]?u~a~~umauuo~n"u 
,A' 

amazuo-r& ta'u~iiirnskmnz~iiaduinoziid?uiaDon$iouluii~d iimsazniumuu rd 

o"iiimramuniuoaa,is~uw~~iil~oon3ioulu~i~nlfln]~~U:u d?uiaoon$ioulu&o-nn 
sss 

ad ~~n~in~d~nruiin~id q rnroon$!~~uod̂lnuzdid q i?iu ~d', ~n~', s2- IU&LSU~?U 
B A. 9, 

~us~~ilXd?u1aoonGi~ulu31n~a~ 
Y ,  9, 9, 

ni~n~niuuo~~on~ioului~!iiina"oii~~zod"ouni~lui~a,zo~m i%Gu a qavqZ 
B A" 

gmvudoirnzmuuaaoon$iouluii~moziou 7 nmas ~uaiiGuiGilnXwzimp 7 d n"o mr 
d 

nzniuuo~oon$rauuuo~iiu~~gavQiiiin:d?uiannolr6lub; (naols&lu&wrinii 

drzuia 20,000 iinfiniudoa'ns) I~~zluiluodiffu~6ulpdili3u riiiu~uoqoon$ioud 

nzmuozod"ouniiluiia,zoim 



Salinity = 1.80655 x Chlorinity 
92 2 

ainmn.rdiuia salinity ALP: ~NM;UIWUUU il~~~~fl$6~~n:alu~~~oua9 

(dui : i~nmrao-imn:i~asIiwiiwidimi nruoui* nr:nradmsiraqu ,2537 ) 

fiaiudiQ1"y6uod DO 
A 9  9 

1. DO ~uiiiiiabu6a<jid~n"iuiwid~a:wInnvu o:iSnbugn'uw%i 
4 

aerobic M10 anaerobic  organism dr:mw aerobic  organism l#oonSiou~nr:i$ooonSlwar" 
ad4 

mrtuw:b im:mro~uwrumni~uwa"n~aeMdd~~~~umiu luum:d anaerobic  organism ii 
ddd d 

l~iSnnon$m~uIwunir~~adina"ooGuw~~'ui~~a idu so," iSnwiinn'arwwaJnau~p.o~u 
4 0 

!8ud& ~~nos.aû nwu&~d~usrruvi~ otoii~udo:go~"uinsIia:dwan aerobic 

94- 
organism TBU~~ (n~uosn$iou) '%a:& anaerobic organism ~:i&uiiiwud nirmdi DO Ando 

9 A 
doZ%ulflmw aerobic condition ~U~lsIIUrnm ~d~:~~1~0?'u~9~nd~n~lniA~~9~19 7 

u~naln~~d~#~un1r?nul'kl~7a:~ip.oul:'klu~uUunl aerobic treatment process $3~ 

2. rii DO iimaiudi<ylunis~o:?nuiasIia:6uo~~il.A"ip.oui~nun"'unir 
d:A 9 9 

ioSyin"~~Fmro~hiiia:dnauiou q n"al.A"G DO diuimwoinuiz idu Iiw'ounji 4 uaan?u 

do8mr ibuiu 

~SMPP@ 

OC 

0 

5 

10 

15 

20 

25 

3 0 

35 

40 

45 

50 

%- 

fiuimni~aaaiabussaan3ia~Ipdii (ZaSn?uc;iaZn%) 

Chlorinity : 0 

14.621 

12.770 

1 1.288 

10.084 

9.092 

8.263 

7.559 

6.950 

6.412 

5.927 

5.477 

5 

13.728 

12.024 

10.656 

9.541 

8.621 

7.850 

7.194 

6.624 

6.121 

5.665 

5.242 

15 

12.097 

10.656 

9.493 

8.540 

7.749 

7.083 

6.513 

6.017 

5.576 

5.174 

4.799 

25 

10.657 

9.441 

8.545 

7.642 

6.964 

6.390 

5.896 

5.464 

5.078 

4.724 

4.392 
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4.6 m%~lFil BOD "~d9411~lEJ% Azide Modilicatiotj Method 

4.6.1 adnsdriaem~mfi I 

i.umi~o~ uuln 300 jnfianr 

2.uanind3ulns (volumdtric flask) uuin 200 Gaa'a'ns 

3.ihrnd (burette) I 

4.%mloo&ulUl~oi (erknmeyer flask) %UlR 500 ?ki~f/n5 

019 9 

7.fl%W?fad?%fl (H2S04) ( 
4, i 

8.G111d9 I 

s.rnsuInsl~ululoTolin (~~(14)~) 

lo.Twlmnl~uud~ools~nZaLn~n (KF.2H20) 

I i.h.alual~1To6dn ba2s,o,) 

12.aaasn1ia.Gnadn (Mn 0,) 1 
~~.Tw~~u!~~so~~~.~R' @J~oH) 

I 

4.6.2 nlsln?uupdnsd IIRYRIII~G I 
1. %?&un"'Jlull (incub tion bottles) nlouanGTo; (dl~~n~~l8~~flll61 

9 

a, 
dn ah) ~ ~ ~ ~ ~ Q E ~ I V ~ R ~ T ~ ~ ~ U I ~ ~ Q E & ~ ~ G I " U ~ A ~ I ~ " I ~ ~ . A " ~ : ~ I ~ ~ ~ I F I O I ~ ~ I ~ ~ ~ W ~  i~s 7 m5 

p, i P, B1rn~sX1aXaem~nzmuuoansn~n~ain~u~u~1waan'umslwunar9vainlns~aa(cleanin~ 
' 8 9  

solution) uriso~nZuilu?nu~~la~auC:71~nzold I nfan(n~~u~~.r#au~~nku~nn?a~uri~aai~~~ 

aaXs 

2. ~DU( incubator ) da 
20 f i Oc 

3. g~nrdm<oall~adi 7 lniu 07an uuin 50 Salignr uanaoorinu 

~ULO~&JUI~ 500 GaSa'n3 nszuonnaa 1,000 Ga Fins 
9 .  1 

4. ~~nii~~zba~~(~n(w~~d~u~fild~o.rmos~ans ( copper ) If~un<i 0.01 

B~li?niuiBns 1m-6adri~1oinnadu ( chloribe) ~a~u~~~~ilaldoa~ln?anson~%i ( caustic 

alkalinity ) a1'1s~u~~i~ba:nrn 

5. ~~ISCIZ~IIU~D~L~FI d1d~6 ( phosphate solution ) azaiu%~b~~n~~uub I 9 .  

laTns~auvlonlvln ( KH,POS 33.4 n?.u l~louhu~l UUR~D!S~ (NH,CI) 1.7 n?u 9uJ1n5u 500 
4 49 dt d 

riafiiins itXavi19i;lBorna idu 1,000 aaaans nhstIt.muiozumwro~Li7~u 7.2 















fllfWld1 DO, m~~idl DO, 

aaiudl6uiY-a .. 
I 

odisGi 

NR 1 

~'bn(il%~iaaza)u 

Na,S,03 (cm
3
) 

4.82 

4.80 

4.78 

Guim%maaznier 

Na,S,03 (cm
3
) 

3.30 

3.30 

3.30 

LRO(IQ( DO, 

(mgfl) 

1 4.80 
fiuim DO, 

(mgfl) 

3.30 





"1314 4.24 11Rnddl BOD V.dII~~ldlUGllDGl~ (mgi 1) 



lun1ra:munrnlbii ~~0~~ild~~~Ui~Yfl15 sulphanilamide !&WEIW~PI a0 diazonium 

B 
compound %~P~I~@?uI~Y N-(1 lenediamine dihydrochloride O:L% Azocompound 

B vada P, 
8 d da, 

.aalwrrwun3iuibu"up 81; NO-, krju&!umuanandi~ iia:lu 

6~stiidab'?1uo:!xii NO. iw~ss$i b~sPil~1u NO,' fisu$~:b%.~ N- 

( 1 - naphthyl) ethylenediamine di hydrochloride 0941 reagent blank IWUL~%X~$~U ammonium C 
dd 4 4 

sulphamate aa~uri?stiia~iriOu~Q:b~u reagenl & 7 a.)!lj bwdi?~dimU NO., fisui~$uflm~& 
4.7.1 m~ssdsi~nu~dn5d 

d s s  

.bu~dn~wrlidlw~is dnaiu ianih 543 uilu~umr ua:~~uinmaa iunniu~3 

wisuinna'i 

4.7.2 fll$bflid%#i!bra",~bm?~81 

l.fll9~:~lU buffer solution 1 

a# ammonium chlori 100 n?u 

sodium tetraborat t 20 fl?u 

EDTA (disodium dihydrate) 1 fl?~ 

2. a1~a:alf~ sulphanilamide 
9 49 ddd o 

dou liunrn Hcl uaaan5 nalu~n~nos nu;in& 300 

fi~~%fl~ RU?T?~~I~ $4 sulphanilamide 5 HCl i!br&?bi%~~fl 
nkumIZnr.iJ~lYuimr 500 fiazsmr 

3. N-1 -(naphthyl ) ethylenedia (NNED) 
9 49 

1.a" NNED 0.5 fl?~ 500 9JfiWaB4 0: 
ldd d U d o  

IZaisn~aiuliaury nioluun !brnumrn:mul nroa;i 

PIIR~GBIP?D~~PI?U%J~W~ 

4. nitrite standard ( NO,-N ) 

14 sodium nitrite ( ~ouL~T?~ 0.4926 n?u a:rn"~u&n$uluau~~ 

d?lnornru iooo fia86~13 100 ppm n'fa 1 fin2iIimr v0.r 



4.7.3 ni3i1ncjivlla~im.j~iu 

1. p.ai%azaiu NO,-N BJI u loo ppm iiua~d0.01 ,0.025,0.1,0.25 fiaa"3m.j ?ti 

a91~d volumetric flask "UIR 100 &6%m5 a nkuou?~~~uinsnsu 100 Gaa"a"ms nisa:aiud?~ 

0z~~31BJb$BJ$~ 10,25,50,100,66~~ 250 pp 

2.66~9~1%i7~i71~BJ1~4iJ1~ 

dna"5m.j t.E;"si-la?h blank ~~~UY~ %JIJ %d ~IBJ~~S,"B~IN 80-100 Gaa"a"m5 6 6~38 

3. 6;BJ buffer solution a91 Pl5 b6~i1?$eJfl~;Pd 62BJ 
9 9  

sulphanilamide solution a9?dCa~ej19azl n"pd s6a:f19isw"9!3'5 ~1; 6th NNED 

solution as?PlKaoiisa: 1 2aa"a"w a6utji 

431BJ9 la&aii?d~m6l absorbance lRf~f#l 8; &~~18~~13fld~d543 nm a# cell 
"~lfln!h~ 1 6%~d;bBJPl3 ¶k$nfil absorba I& absorbance da&l blank 

asda BJI plot <uiinai~s$~$~?uab~a:s: ~uuu,iiiuafiuuinirp r#uns-rd 

ozla'a~unndlnnrgiudiws"u~~?uu~$ 

4.7.4 ;;fl1591R089 
9 

I. nsos6aoi19iiAaun 
Y ,  

2. ~m~a~il9ii~nso 50 &i%ims ~.E;"~fiili?Pd blank 

3. L$U buffer solution 
9 Y 

4. LEU sulphanilamide 

la" 5 u1; 
9 9 9  

5. IGU NNED solution ad% 1 i%a"âms a~eiil$w.au~u wa"soin~u<9isw"d 
9, d 

?a"od191%~ 10 6ii?ain356n"u 2 3819 6la"adild?m61 absorbance lRu1~6ns~9 

aradn'bws~d~w~am~; inaiuu7aniu 543 94 cell 91~1~na"79 1 I%U&BJW~ sJ'oa$n61 absorbance $ 

?~?n'nkoin~u ilii absorbance Y~J~~~IUIC;~UOI~~~I~BJI~~~I~~~I?~"I~~:~~ 

ni% wld~ui~doarsdmif%~~~n1%6~ua<~ 



FI~IPJ~~OJ~~"~ (pprn) 











4.8 ~I~ wI~~B~ M~ D~~FI~ G~PI'!~ UV- Visible Sp 

4.8.1 bfl<09~0 

1 .acid molybdate antimony 1 
Y I 

?441flh (deionize water)  5 Bfl~lfi&CllUz6~n~d~ ammonium  paramolybdate 

(NH4),Mo,0, .4H,O 7.5 n?IJ IbhIi antimony tartrate 0.1 14 n?IJLb~sbSUns kl&d2~nbbu"8] 
YP, 

Y Yd 
P, I 

bu"~ ((HSO, conc) 88 ~nuin&%ukunr W~~UPI iUkff.rlalnbuu i~bam5uJinSu'ulrl' 

Y &Euins I ,000 qnuianiruf buns rffuluwavl 

2.ascorbic acid solution 

I 
9 .  

14 L -ascorbic acid 5.2 fl?~ a%alu%uPdoln~u (deionize water ) OYZZP(?UI~% 100 

Flnu~n6iauZenr mrarniu6udnmiuuli~a~ ;11~niu1unai 24 k1u.l mn~ri~~uniuisoiiiu~ 

!t%dlY b9Ybai31 2-3 TU 

3.mixed molybdate I 

4.phosphate standard 
Y ,  

potassium  dihy  hosphate (M,P04) 0.2197 n?lJ a%nl~~ui!lfI~Y 

(deionize  water) 100 ~n~1~6~~ll~~~uns a 6auilnkun"o'u~$au chloroform ~ul&Euins 

nsu 1,000 gnuinn;.duSmns lEimriiin3 

I Om~~&.aun'iuns 

13 acid molybdate antimony 

a::niud141~mu1u 24 4a~u.l 

ndn o.oi,o.o5,o.i,o.2 ,o.3, ua: 0.5 r?nu~n6 

Lbt%L~Uilnik4 (deionize water) OU 

(PO,') niiriu 

4 kau ~nun"pl ascorbic acid solution 1 d3~ PI19 



9 .  

2. ~na1rara1u3nnr;iuna19~1.u"9~6u~: 5 i2nu~ah.autiiunr iia:iiniiuadi.rii?u2 25 pn 

uian'i.autin~nr iAoli3u bls~lk vuin 125 
9 e, &2 

3. i;~ mixcd rnolybdate RS~U~~~~:R?IUIVUUUR~P~~!~" 

5 uiR idlGn1rln'u z &bu9 PildWn'i 

~Znirwaaos ' 
I .@p~l;;,kU,"D~l blank liEI:~2OdI9;1 S~RUI~XIIIUSIU~I ldEl.11~ flask UUIR 125 f 

absorbance uoaliia:Fiin71ulb4u I!;) plot P;] absorbance dl6 ( nrisoinGninri1 absorbance PI89 
Gnkunfo blank 1181 ) fiUdin?iuibu"uuui d :s:~uu~~zRIY~~~ ainl#~nr~riiu~n~~dq~1 

pnwn&.auSiuns 
9 Y 1 9 w 4  

2. it% mixed molybdate 6md19n: 5 pn inhvukunr i~a?nm.r!?Y 5 ui; idlrin?rm'u 2 

tabs 1w"olNY16d~~?uidnu~3d1d,di?dmFi mr~nn8ulin.r lnul4lnfos fiidnlw5ldbu'moi 

in11uui1nAu 885 nrn 14 cell ~~?YIPUUIR I I%U IUC13 ~D~l~~~bl?d?~(il~l~B~~d~ib~9 

(absorbance) d% b~~~fldl blank 8Dfl !i~?ldY41~31Uibu"~h~lfl standard curve ddl!?Y 

Ilu~iu-rfiuuini~n iw"o$~~unn~Pnnr~iu~i~~ubd?upJb~uui~8nina1U~~a~~u6~o9dofiIdn~u 

hiold lnumlnrnl4l~ouniio:id~uufii~a: 





amudliiuiYa~u'l.raL d~rn~~no~ua .r n'imaqnntiusa.r I Gpna 

IQ% (PP~) 

0.283 

NRl 0.285 0.284 1.89 

0.284 

0.245 

NR2 0.247 0.246 1.61 

0.246 

0.250 

NR3 0.252 0.25 1 1.67 

0.25 1 

0.297 

NR4 0.299 0.298 2.04 

0.382 

NR5 0.380 0.381 2.61 

0.38 1 





rmiufi~iiu~ai-rodi Ai din- aqnnzu dirnxpn8wrn-r naisrGsrGu 

l6Q9 6 ~3 ~ (PP~) 

0.4 12 

NR 1 0.4 1 1 0.4 12 2.89 

0.413 

0.432 

NR2 0.434 0.432 3.00 

0.430 

0.401 

NR3 0.400 0.401 2.84 

0.402 

0.391 

NR4 3.392 0.391 2.81 

0.390 

0.502 

NR5 0.500 0.501 3.20 

0.501 



"isid 4.34 II~YF~~GUINYIDLIIIJBI ( ppm ) UBS~~I MII~~~~~UA~BF~~ 



4.9 nl3"ala5l~~~lfi~ FIU?; Atomic Absorption Speetrophotorneter 

4.9.1 lf?<09~0 

1. b~i0.1 atomic absorption spe trophotometer  Model GBC 933, Australia I 
2. air-acetylene  burner  head 1 
3. hollow - cathode lamps ~ 
1. lead (11) nitrate (A.R .grade) 

2. nitric acid ( conc ) I 

lo. &fl~~d=illfl:fl ( d eionize distill water) 

3) ~duumrnzmum:$a :?n-iun&a 0.1923 nTu nslu HNO, conc 10 cm3 $7 
9 ,  

16'~fIu 1 a9as {au iiniYu (1 cm3 = 100 ?udJ%n=i ?u) n 
4) in?uunisa:aiu~na"n a:aiuswin 0.100 nTu 1unsmtna"o HC~ 10 cm3 am: 

P)d 9 

COIIC HNO, 3 cm3 ~it%ii1w udsuins~~u I fin I AXJ~IR~U (1 cm3=100 luInsnqu) 



I 

2. msnh (extraction) nISn:h~u$i I 

il~dnn"nsnIunin (0.1 M) 50 crn'~ll&ii~IGfo~ ~u~pmnp~~ 70 oc LI&~ M 

nznlunin69niii? nqluiY~odis&&?uui 25 1cm3 ~~d-wudid~zuim 30 uiCi mrnsnzmunqluu?n 

wmnn'fl I~~~l~?~dl9&ul~09 O ~ ~ ~ ~ l ~ ~ ~ ~ l ~ ~ ~ d 9 ~ 1 ~ 1 ~ 6 9 ~ ~ 1 ? ? d w " 1 ~ 1 ~ ? b ~ ~ l ~ ~  

3. nir?msizG~il)9d?lnar mdiuimnzk?lnu?~ standard addition 
1 Y 

1 .il1dnmsa:aiunzri?n?9nz 5 dm3 ~du?~?~d~~lms VUIR 25 cm3 6 $U 1183 

D~dn ~VI~~~PIU UIA~ZIU 20 ppm dLn?uu~t O.OO,O.O~,~.OO ,2.00 ,3.00 cm
3 n~Iu~?n?ndiuinr 

~ii%~funrmlumfn 1:100 ouiidiuims 25.00 em3 oiniu dildrndilnmmzi?~~mu?~ atomic 

absorption spectrophotometer I 

.i I*.- - 
2.rhws'unisnidiuim mEin$iYu\ RU a~n~~u~iiuhnirrnn]iu~mn:~a1u~i 

I 

wai~i6u"~6u"~vaaai~azaier ' 
I 

UI~~~I MFI~~"~ 

(PP~) 
I 

I 

0.00 
I 

~ 
0.50 

I 

1 .OO I 
I 

1.50 ~ 
I 

2.00 1 

I 

3.00 
I 

Absorbance 

0.000 

0.633 

1.196 

1.835 

2.590 

3.480 



nai~a4U4ld (ppm) 



NR 1 

din12 na"uaaais d'?u~am:n'a (ppm) 

0.414 0.0 1 



d?uimmzfia (ppm) 







0 0.5 1 1,' 2 2.5 3 3.5 

pl v 
rna1ua"uu"uod (ppm) 

I ~ 
1 ~ 

~ ~ ~ I ~ ~ ~ ~ ~ ~ ~ I U ~ I ~ ~ E ~ ~ U  

(PP~) 

0.00 

0.50 

1 .OO 

0 
2.00 

3.00 

Absorbance 

0.000 

0.700 

1.400 
-- 

2.100 

2.800 

3.800 











mnqd 5.1 iinn~poltrqri p~ miu ju DO BOD TuT 56-IuInriou dondm mAiiazimBn ~uuiii 

W'iuluq~du 



qmwq3 

pH 

n31al{u 

DO 

BOD 

NO,-- N 

poi- 

Pb 

Fe 

/ in-i 

jhiniu I in-i 

ininiu I inr 

Gainiu 1 inr 











&fhu" nu; .ni3ln~i~sumwniainaiiaz I ~ I ~ Y u o ~ ~ I ~ ~ ~ u w ~ ~ ~ ~ u ~ ~ w w ~ I ~ L ~ ~ ~ I w ~ ~ .  

iGuslnai : uni?wuia'eri$usIwai, 524. 
d j 

asgu wnnolnini: iinznarz. 3m3izwu1i u. nqsmwumunn .nuinudsinnJouiiriPs 

P1n:iwarlwu : douiifianinw'uw", 540. 

qty~u iid& . 3in3izi~i~uiamziia nid~11 nBaiina i1azganziiluftummeu 

unn : uminuiiiumvnn~id, 2536. 

ycywqnd oigiuinz . 5 .nqsmwumunn :IrswPui~nvnio?tg~'nu", 

2535. 

nqsinwumunn : 

uni?wui~uin~lnnarinni, 2536. 

~D~~~~&~-IIJ~PuW", 2540. 

%3981911Ef~i, 2540. 

2537. 

amunianf ,2540 

i3uslwai : uniSwuia'eriGusInai, 2539. 

oinnk asus .m-iiiu'sl Booaaz cool Y liiLusaysrwBea1wr~q1 bd#3uabuiipl 
ja~h-i%. n~smwumunn : um?nuibinv~lsarin&, 2536. 
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41 Mean U plw d 

wadYw"o1nnisnnno~rnlnsn oilnmciiiadu~nndU' 

wamrdYEioinmsiin~i:$p.11~0 

riimriiYvMi gmp.1~~~ PH iims~~nn~uiin.~ 
plw sa 
Ionasnisi~~nuoboyaa~~i~u~~onissi~~i~~in~i~a"n~na~n~U' 

1. ~u"o~ainlunisimn~$GoUa~nnI~a:~o~iinis~~ao~uinni~ 

nnaosr:niia 2-5 nfd ) nirsiusiuwanisnn 

i~~~~a~~~ui~~i~~a~ona~in~~wnnoui~i~n~ln~iaJ~n~~o~o~i~u~~i~nas 

iau~-r5'o!aj 

d~lnruiidin~~u~iw~n iliuinr iinaiu~<u<u 

i~ubiu LUdo~i~o~alp.1iid oinnisnnao~~i~abio~ 
dw a 

1 nIq (dnn̂a:iimr 

~odo-lGiiladu( arithmetic mean ) im-rioudo:ii 

~iuiwiiiaa~u 

reproducibility "~d~%nlsnnaodbfluoeiid!3 

~dEiauiiiid~~~uo~ (precision) N~ O 

muisoI~i~nism~niin̂?msi:d 






































