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The objectives of the research on the analysis of underground water quality 

in Phitsanuloke province were : 1.- to know the underground water quality 

chemmical and Physical in Phitsandok. 2. to compare the quality of undergroi~nd in 

Phitsanulok between different season. 3. to compare the quality of underground 

water in Phitsanulok wi~ the Standard Public quality of water drinking, 

The research methods were information survey and the water sampling of 

the Underground water in Phitsdok . There were 9 stations of sampling. Water 

simples were collected three time in ayear ( April , July, December 2001 ), Each - 

time 27 samples were collected. Tbe qualities of underground water such as pH, 

turbidity, wer measured by means of meters and were found to be in the ranges of 

5.57 - 7.81 ,6.12 - 7.42 NTU. respmtively. Total hardness was determined by titration 

with EDTA was found to be 25.33 - 95.22 pprn and Total solid were found be in the 

mge of 1 10.00 - 1,046.00 ppm respectively. 

Some cation namely lead, zinc, copper and lron were dso investigated by 

atomic absrobtion spectrophotomew were found to be in the range 0.00 - 0.009 

ppm,0.01 - 0.830 ppm, 0.00 - 0.020 ppm, 0.04 - 2.05 ppm respectively. 



Some anions such as Nitrate , Chloride, Sulphates, Fluoride were determined 

by High Performance Liquid-Chromatography were found to be in the range. 0.00 - 
-.. - 

6.50 ppm, 1.68 -29.0 1 ppm,0.00 - 62.16 ppm,and 0.00 - 7.75 ppm respectively . 

The -quality of Under ground water in Phitsanuloke meet criteria of the 

standard of drinking watw quality according of the nation reglulation of environmental 

promotion and conservation 1992. 
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J4,". 

~aeribie digest d~~u~r~:d~lnu~1~1aiu1fiu~;1~~~.ja~ 2,000 - 4,000 ?fnsn?bn'oa'nr 'lu~i] 
Y Y  

IYd 4 
~inpllGuu,~;uoiun ~i~~~tj1n"aoin~r~.riu~~mnn~~u~1n~iu15uci1~o::~ln1~uo~mr 

illiuuiidaqnrn~w o'~~~ri~uo~ri7otf~~~~8u~1i;r~6un~1~~fiuri~~~h~u~~~n~n'a 

2.6.2 fl37~d~ ( Turbidity ) 
B * id 

Fi~<innuiu ( turbid ) nuiu& ril~~umnmrG~uuvw ~c<~u7itrn.rduua~ilasRd~u 
Y Y  Y .  r w  I 

d 0 44 Y 

GiGu FI~J~UV~)J;~$ ~E~sinrnrnuiua~~ su~~u~uod riu 3urtrtzo~ rnildu11.1na1r8un?i 
4 dd4 a 

nlr oiun?u'mruwa~n'.su ( pidnklon ) natiJummtail q ( microscopic orgmirrnr ) rnrwmt 

s-ril~~~ri~ msns~~~n~~~~~ ( scarrered ) IIR:~FI%.I ( absorb ) VDJlldP LLWU~~O:~~~FIL~II?LITI~~IU 

?d\3u~S1Yun59 



d 4 
nirdou~~u-~uluth s~~~u~i~n~ln~uo.m~iu~uoio~:~vui~~~~~~nonrtoan T.I 

az\Bu~u:n ouns~iqilm urn ~ti~u~n~~~u~im~uo~~aiuiu~ud~w~u~:~an d~an"~&%q 
r v 

Y $  

huu'ldfl4udd1hvm:$67~33~~i~1 wn.rrun&vinlirq ~~u+u~~uIH~~zL~"oJ~~I~~~~.FM"o~~ - 

i~u--muu~nln~ rnrmiiu~~oi~~~~~uei~~i;~v~~na~u~u idu afin uuami;n 4.rnuu1n'tu&u'o 
1. 

1 4 4  1.4 2: Yo* w 

&yimn &lwnluwo~mlHIj q ot.uoa6uln ~m~lm~l~n~~~nnu~~~~~o~nia~~~~m~ai.ariu 

{IJ n~?:oon %ou~~ )1dn8n~?~~fl1~ivd~~(r).1?dod1u~1~$~i1um:nou 1iu iY/~h 

IBBU (~e'') O~~~~J~~~?JO~IU~~VO.JII!~~"~~TBRSOR'~T~ Fe(OH), I?IU~:~OUZIH~~OJ H%& 

44 4 
a1arLm.r unnoTndlunnlru atoigua~r~nii i+u ~ndn tiiurcu ~ilntuutmi;rr i~uunipn&-nu 

1dno~2&di;n~r~nn'1~~r1a?~~iulnu1nuiu~~~l~~~~+ul~iiu~u~~7~{u~n~~uri1~~1ioms 

wa~n$2dr:~I1uilinaJui1duti11~ o~yuo~m+omroc LA~:~IT~II&IITFI 

ad ?J &o4~D Turbidity meter 



n~1plnsrai~uos;llld~B~n1lu 2 ai;~ R'a 

n. fl?~unrr~~.mmfuo~ua (Carbonate hardness) i$unmm~:~1&mn? ii 

nim?~inair w ~ n mi u o 1 u ~i 1 a ~ 1 ~ ~ 1i ~ ~ 0 1 u ~ u ~ 

9. F~?Iu~~:~~~~ B~~I~ AI~'uoIu R (Nan- Carbonate hardness) L&.~FIXU 

nr:4i1~o1l.r~ijm1~~u1~1fi~i~~an~~t1d~1 nnolrni~arlumr ~luo~~~na~~uu~~a:~~unii~~uu 
Y 

A ru # 

IuJ~ 1fi~gl~l %'f(fl~~~31~fi~~~1991~4~1R'.11~~~9~~~51 2.2 
- .  

2.6.4 uowf din: alu& ( Solid ) 

~%lLl;.1 HUIU~P R1IhiBdU B ~ I U ~ ~LtU3UAOUW70ilEfillli)~DlDI8W 1&f9ff7S 

ad d 4 I Q ' 

Zuwrtl s~Lu~~ziMli&i)nna:ijnlri~adut~lal~~~ 



2.6.5 Izln:wGf~ (Heavy metal) 

1an:nrin nuiud~ ~an:~i;nnunux~uui~unii s nFuiau..au. &-~ori~q~iu 

a:h lhaiii& dsnn Gm'a in~ti;~~ huoan' thnrii i~iin ~o.rnRc duh ilrjiqIanr 

nlinninuriia ibu dr an n:h inllaliiuu 1:~n71~1fi~w'bln'~d~~~?fl~~~lfl i~dqir7 

4 -44 

diuirur~ar6~1mrn~uiiuudnn~o~1~~~~uniiloma~n~fio~~~iiao'~m~~~~;0k~%~'11a~ 

~ouu~n ~~d1~~~~:~~~~'LI~d?~1~~~~~fli4M~~~3~Un'9fl~73~n*~fiJfl~~U~~UflT~~3~R1f if4 

J 
n'~uqn~~~nsru~m~~npI~~~~~ui~3~a~~~u'n~ni~~:nut~ud~uimu~nvu 

Trtn~wrinri1ulno,ii3~u~Y'~11~ni~niw~diu~~cn'u 1rd~u4mat~i;rrnnF;i~Ruuin 
d A 3 a --a 
~ ~ ~ H ~ ~ ~ " ~ ~ ~ I ~ ~ ~ ~ ~ ~ W ~ L ~ ~ ~ U ~ ~ . ~ J ~ L ~ ~ I F I I L F I ~ ~ ~ ~ ~ ' U D O ~ ~ ~ I ~ U ~ ~ ~ U I I Y Y I ~ I D ~ ~ " D ~ ~ ~ ~ ~ ~  

dl u a n~~~~~l~19umrw'un~10~~a11~:~'~n~1~1lu'uu*~~~~ii~ni1d~~n'1~~~~i~1~i 2.4 

r:~nnut~uw'~ra~~~n~~u"flii~a~~u'~~~rnnd~~n'u~~n~d uitau'~i;bp..ruinilu' 

s:iir-riu~nui&$uhuin ibu Jron IIRHLG~U ~a~z~~nu~~.au'~l~d~~uo.~n'd~:nou~i~ 
n uda t9 4 

~guriomntiqlliuIpl ~mnllrn~uii~uao~2;w~7~ i~~n~ur:riuumi~u~~~aiui~~~~u 

~uun~ iuli iiu wn.ru~4 iisn~iin1illr~uw'uu0~I~1~1=:~~'n~n"~0inni~'i~nau~u~iI'~1~~~ 
Y a4 1 9 

(Metabolism) ~~~i~a<$di(ity~~ m3 ~Y~~~u~J$~I;~uvo~LOU~VG 1nn:~u~~urno~a~lnr 

~um-%n;r 14iu ~ O J L I ~ ~ J50n ~~aedu~:~~iUhn~u~:il~u SGTu ~~neG~~?am?av~a 
J 

rnu?a6$~a7lrmrdic1uuoQtDu1ellp~'d~n~u~H~~d ~~~~~Su~uro~Ion~nU'n~u~~n'~] 

ilebnaaod19 -1bu qcum~7votIn~:nu'n VUIR nio~iu~old~Ku :iu#um.rd~tiiui~id 

i~an~u izuz~mdIiiu n~1u~~~niwtloc~aiu~1un1~9u~~~a~~~wa my LL~ZUXI~I~I 

do~5uIunirl4ats~ni;~~uiu 

2. 1dd0~~~~1.r~n~~nh~1~a~r7i5n'1~1~tl0~1~51tsi 

3. t?Iu6ani~~nlilf &~RU:I% 

4. l~ui~i11~1~~~~1u~~dn~11~~11~~ 

5. ~IR~~UI~UWIU~DI~ITLIITU (Chromosome) 



* data derived largely form schrocder. 196jb 

ELEMENT 

Alumium 

Antimony 

Arsenic 

Barium 

Bomn 

Cadmium 

Calcium 

Cesium 

Chrnrnium 

Cobalt 

COPF 

Germanium 

Gold 

Iron 

Lead 

Magnesium 

Ma,pese 

Mercury 

~ol~bdend 

Nickel 

Niobium 

Potassium 

Rubidium 

Selenium 

Silver 

Sodium 

Strontium 

Tellurium 

Tin 

Zinc 

Zircmnium 

DAILY TAKE 

(mp) 

36.4 

0.7 

16 

0.01 -0.02 

0.0 184.20 

0.06 

0.3 

- .  3.2 

I .5 

1.5 

0.3 

2 

500 

0.02 

0.35 

0.45 

0.06 

to 

0.06 -0.15 

2 

0.6 

17 

I Z 

3.3 

HUMAN BODY 

BURDEN 

(Md70 kg) 

100 

<90 

ClMl 

16 

CiO 

30 

1,050,000 

c0.01 

<6 

1 

100 

Trace 

cl 

4.100 

120 

20,000 

20 

Trace 

9 

<I0 

IOO 

140,000 

1/00 

I5 

<l 

10_1.000 

140 

600 

;O 

3,300 

250 

EARTHS CRUST 

(PP~) 

8 1,3000 

0.1 

-KH) 

16 

0.2 

36,300 

I 

200 

23 

45 

1 

0.005 

50.000 

15 

30 

20,900 

1 

0.5 

1 

80 

24 

25.900 

120 

0.090 

0. I 

18,200 

450 

0.001 

3 

i 
65 

70 

i 
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2.6.5.1 REF& (Lead : Pb) 

rnad~~rhuil~d~~l~'~~d 

1. t~unlr~~~fln:~fllr~~rn~~lnw'n~st~ (Temethy llead 1iiuuri0i7 TEL) d.ilfiu 

n~rd1~i.u1zi~~~~1~~u~10~iuinv~0n1nu (Octane Number] v04u&lku mr EL lo3 

i9uA~oli1aira.1 ki?u ir&~.aiiu~imr8u TEL iGn~iuZ &~i~illc~) ~w'ni?Iumrra"ou 

%uC 

2. lfluirnnma<rouui 

3. ~k~udu 1 rh-i Mmuljfifi? - .  ~I T~~~~~ O UI~ U~ T~~ V; DI U~ W~~ M P~~~ XII~~ 

~iu aamnnr ru~iinnsm632f n narquilu im~inol+wauiimG~u (Cu3'mti i~umihi. 

2525 ; 309) 

rnriiwinrrnuuo~nzk~~ui(~i~~~iou ilr~liuilqmuo~ii~o~n~irm~ka~~~Auu~~ 
3 J 
uu ~mznul4ditiouuu im&unlr&&~luolnln A'u ;I- W1v ~~nnnf~q~Ilnnui~nn~u 

ni~iinu riil~uillu~dlornn~~~~u~a~io~~ni~~~k~~~n~~Y"u luiloTi7ulnt&r&ri~ 
Aa 4 

ilunindrouu6 mbournmclru'a iiou~an:: (1~~7 qnmm .2s31 : 75) 

n:ihii~~ouswio~~~u' ~~a:linj rnv~ro~in~i~~mu!~nn~un~~ iiu mammr - 

Iia-t1 mta~m~~rrnmrncw'~~~~ G% nn~zk~d11~~iiii.ln1u~fi311~i~dn~i1~~ ~bu 

nn'uM oiieuu jomrmqjrmmnn~1u~do uauji~Gu n+n& lii~n~iufinu dm 

:svz i;lIiiiuIuJiw~lain 7 oia~n'ncno?i ii~niu~uao~~~~u~rk~oonr~i~~~~u~~~~ 
B 

$?u ~?u&H&I o~~:~~uo~"~u~'I~RIu~~'uIcI ~SOR ~m:im&~~ilt 7 ~afiu%~ns~u?R?una 

5 n~&wu~flu~ii;l~u~~n'b~~~~u~io~nou~~n::~~l 1r~~iuuumLno~ IS U~ uon 
Y Y  

nnii~uii~rruai~~iarji~~:f~i~~ui"~i;m:k~~~i~iolliou rnlwr?rla~uiiouaowzka 

luiinarin rru.ain' ~doPnnmr~ioui~i~tl01t71~~~1~ oinrn~i~ml;n~lli~ia:~int~du! 

y:a'un:i?ltuoimfi Ilar~u~-unq+llii~if~ ii1~~~~1~rzdioia~~:6~~~oduo~~~~~n~~ 

n'ud~#~%~ ~~arnn~oi~u~iuiiaat~~~;~~n'~~~i~~~~~~fi~~a~~: k7 kh ?i.rCiinu~l% 
n:k~~u~njrtii~~~ii~w 0.05 linn'niurioZnr (iuiiu +im7rn3n6 . 2538 : 274) 



1. oinwnms6uiunfiw u~~~~~n?u~~uU'fl~i~~~~n'~oonuin~~~~~~~~~~ 90% 

. 2. T~U~Y~I~IUIUT W~IU~F~~IH~~SU IUd~liion~iui~~~iaji~1ouLAaii OIU~I 

d~xii t mu nr: wu1h:~ir I~:.XIJC~X~~~IR~~~U?'LI~~=:~~UO~~I~~~R~'~ 
4 0.4 

3. u~L~~Y~P~u~ Q~ D~ B W'I~~~ D~~ ILZ~~~~~~LU~UDI~I~~U~~~~~W~*OQ~" 

Rlntaaenciom 
u Y V  

4. I~.IJIu~R~IN~~~uoL~o~~~'I~s~u'LI~~Y'~~~~I~~ imriimm~uqui~n'.r iIi% 

rn~n:ihdodu 
a n  9 

5. vi-ndo~n>r~~n'n~m:nn~~~un:i~ 
Y P  

6. ri~~~s1nht.nu¶irn3~!~~k~u1nnii I liaiiniudon'rr 



2.6.5.2 1~5fi (Iron : Fe) 

. . 1 mi;n hgris~~hi'lu~$ lV3 i%Qklld Fe ~l~u€I~mou 26 PIHLlOIllnDl 1539 

o~rnirniQutqndGoa 2887 a~mtandurr 5munonim;u +3 , +2 nn:: -3 I~TIAZDOUH< 

<q:mnn:noul~u&ldi  tar la~ronlv61ufl1sa:: aiv~l8udic 

9u&~nu~i,'ri~ul~ad' lauiaw~:lu&94irius-wumfina~muo itti;niini~duss 

~II~LSU~UMIIUP~OU~YG Idt~~l~~~di~ilal~~1~n"~@4tldf~d~ 1-i~ d~~dtf~ijiillmtju 
Yml Y * 

~iar~ndu ii1l~~n'~nnurciiu~u6~1~~0~~~n'mw'n30~11~1R~~11il dn&ibmbn9unPu 
us a 

nd~u~d~arn~ti& I~~L~~.~~~RP~~~IU~WL~U~~~I'~M'~~'~~~TI~~(IU~L~~~W'I~~~?P~U~~U 
dU 94 

w~~ricusmLno n3iuouY~oonlaX iu'onrmu~~Prln'nrfin1~uou'n J.riJunrndou 
3 Y r 2 cu'od~m~i~<iwnciiu~u~ijIn$n ii~l&A~J~iij~ini) ~ii~~~~ndi~~~~~auu~do~;lu~d~ 

" ,P e 
aralu& nil tlr R~UJ ~ W ~ ~ ~ ~ ~ ~ ~ I ~ ~ U B I ~ U ~ U ~ ~ ~ ~ O ~ ~ A O U O ~  irui~1iia1n4ndilldvul11iuu ILI 

ifiurtniazdv~noon~i~u (anaerobic condtion) ~~i~~no~lu~ll F%O, (liarrnuzi) imr 
?+ a 

FeCO] {nzaiud?&?miou, ii~:onlXidduu7Jo~9~~~v~~ Fe mn.nw$~~&nufiIx 

J o'im~~i1~1u~~inuus1nl~~u~10~1~iwsi::i~ifnnra~uo~fu~~1vo~~~~n~a~d~5'~ 
* v I ~ ~ ~ ~ ~ ~ I ~ ~ ~ ~ U ~ ~ " U H ' T I ~ ' U O O ~ ~ L I U ~ ~ R * ~ ~ I ~ O I ~ ~ ~ I ~ ~  7% iw~inn$ndinerpnoon 

~brinrnudumiin doin (~e") - ~.r~~n:mo& liu I ~ B % R Q  u &81ftu 
d 0 - 4  d - a4 4 

unuiwnnar~1uoj~'nuni1i7v~~1n rniIndnu~u;iw?*uo~ch cwanownlu ~~~gurnr 
-6 - 4 4. 

Jrznouua~rnanno~r~un'p~~~~~~un~u r~mRo~nmnli~lbovvo~~"~~uif 

thulnnji~~~mtn~r L~IIII~~~III~Z JII~ O~~~~' SLJ~ U UL A~~~$ D U Aoc 

a~nllijGainia 9Gnu1 4amiuayuffn 

1, &v~m~adiimiino~1u~u1m~s1r'ila:v7~oon~A~u ~rn:iin~iuoulaoonk~u~n 

&~naiif~:ornui~iina~1uEd F<* rnr~ijin~uou7~~0~1~a'~~t1~w~diii~i~~ofl~1~~~~0~ 
.#* d 

mr ~unrum~uuuinim:fl71i1xiij~or7~~~~1ut? i~nsl.ri1~8unrn7- , anaerobic 
ma w 4 d 

2. lio~~ut.ru*i~dii~an~~U'~~x1ilu~nnno~1u~~u~m~it~~;~St~u~~~ui'wuii~mn~w 
Y Y I  

ia3ad dq<iw'os ciniinl$d Onpmic \\~sis a~luguf~~ 7 ~?ol~&k~ $~rii~&~~nrnlr 
Y 

pl~noon~iouSu~~ 
". 

3. ~ r Y ~ ~ ~ ~ ~ ~ d n ~ ~ di ~ ~ ~ ~ ~i ~ ~ ~ 3 u' ~ ~ n' ~ili ~ ~ ~ f ; ~ ~ ~ ~ ~ ~ ~ ~  1Ud~dv~nni~i~mn~i?~ 
Y 

d 

ua~qcung~nui~ozi~m~u4u Hypolimnion siinnix anacmbis irii~u junrir~nans~nClr 



Y I  

diuiw~R~uo.rsiq<~no.rlu~i~a=:iiuifid~:di~~ ~ornaliam~:: anaerobic mln'iu2d 
A,d * Y: 

~~lia~a1cl~1~~~fiidduu7do~lu~d~ara~udl .ac~llria~i~~&~lnulvii~ad;~ . . 
2 OY 6 Y 

I 24 
rnswui~uii~~in~u~~tw~n~~l~ij~u~~~~ i~i~i~na~u~u~;ntiU~im~~~fi~~ou~r 

44 Q ,* A J 
1doonilRb~iintn'na'uxIio~;9u~d$lliara~u~1 ui1liYi1 ju iiazo~m~n~iuluu~~uuu 

44 Ad 
uono~nii;~i;ni~A~u~ma'~8iwif1~~ui~'Ufl'11i~unirunil Iron Bacteria &d?u mrl.'ulul 

Y ,  

uosil~n~8uknri1~i11w'did~~diijn6~ itarrnifiu&~kGiuo ~'du u1nsj1ud3tiubi 

2.6.5.3 Pt0961W9 (Copper : Cu) 

Sninutug1inr~suTu04n011i~~ nn~lrn.n5un?Andlumj IB mud 4 uos-ainqrn? 



1.1 (Eirem Berg and Topping. 1980 : 649 - 671) ~JwU~IIU WOUU~~IU noumu iia~d IU 
dnnau'n (Chesapeake) ~;T:~U~U~OPIIF~~IRUIP&J 2.6 ,5.3 1111: 5.9 ppb FI?U;I~I MB~LLFI~ 

o~~u6~~~msllr~nou5uw~~naio1~u~i~ds~fi~~1~~~ uonolnhuii ;an@ miu 

tu~nn~nil ;#IU MURR~ (Hammound and Beliler. 1980 : 409-467) 1~0n0411~.1~9fl~7dfl~ 
s 

Iu~ ~liil~#ki?~~~nfh~nil Wit son's Disease ~VIl3unil Hepatolenticular Degeneration 

or: o~mrnCullil:in$q n@n& o1o19ulr nriu~il~I~un5:n'u~'u 1umru8itlvopno~lmrilu~Guu~~n~~1~w 



2.6.5.4 fi4fl:: (Zinc : Zn) 

Ln:Blwsrrua~R' knzBI.l;wuo~lu~duo~~~q5~15: ~diinnlanuntmdsznou 

R'~u?iJnrii ~~IUID~ 120 niu 1 ciu 1rn:l~s~1ldo~h~d~o~~a'11~~ - .  (zns) iiunii 

spalerite Zinc Blende un:linaidr duriuda!d6%04 I~ M:~U 7 ~du mzn m :  nnduu 

iLa:WDQrrfis (%J?wG iau114%6.2525 : 670) 

mri iiY~i~n~iiln)~d5:Tt~rllu" $~nr~~dulanr~iicl11un'1~'~1~un '1~1ii~~i70~~1a:ir"rl 
'Y 4 a- vu B ~~~uIRR ot~hn&uii~mi;nnaw~u~fini~~duna'l Caluanidng UO~VJI~~I~~I~~C~U (Zinc 

 latê) ~0mljail~R1Rds~u'~Ltii~ (DV cell) ~+iiln~~~~~uf~'iu LIS~:~IUIJI:~OUUD~IO 

A 
FI~IIJI~~IJ~'Y~IO.~~~TI:~ d3~:d~~\~tr~3~~~99109~n59~~141~~"1~~ lh Carbonic 

d 

Anhydrase Alcohol 1151:: Lactic Acid Dsh~drogenaise lliX~fl~~tltl'll%UQ4 Paptidase lDU 

1.a~1wdi~5:ijnn~d~n'~~i0n1~~~?~~n'~l~~0~iu"~1~a~d~1~ ff3usr'sn:diosilna7~1d7n'~60 

Activity ~04lOd~~%l%Wdl? ~J)~I!$<W:?~U Essential Nutrienr t?l~fYIil~$2(1 5~nz.i 
Ad4 

1~un~nuana'wadnin5~~?~~n'tr~~~1~:ili~flm~iwi3~n~:~rl uonlnil~u~~~~uir7~1~1~1~st 

ua~T~mqa8'u~Bulu~tlFi11vai; (P - cell) uotn'udoui~u X.rneSI~~da~~'Ilid11n~~8uw'u 



2.6.5.5 %umw (Nitrate) 

I~IRSIIUL~UII~~~~L~U~~H?~~~~ II~~Q~A~DPIIUO~~~~U G~U~U~ITAI~PI 
dd r 0 d 

~1~~o~~~~~m~n~t~~~ntr10~'1dwn~n~;1~1~0ud3~1~lu~~srtudidu~wodom~~~~~~~tl~~ 
u 

voquuniliu lulnr~ou~iehr~o~1,ui~IR' 4 LLYU ;O 

n. IuIwrnu~um~i (organic nirrogen) 19~ 114 ln~~~~d~~lu~d(uo~ 1dGu 

mnoi7Tu~rn:@u - .  

u. riouluLiio1u~nrlou (~rnrnonis nitmgen) I ~ ~ ~ ! U T ~ ( ~ H U ~ ~ ~ I U ~ ~ ¶ I B ~  

m8ol~ov blu'uu idu (~XJ~CO, , (NW,),SO, v7oodlu ~lJai1~aoulu1Gt~5mz 

n. lu'lnrn7uT~rlou (Niisie nihngen) LSUIUIRIIIU~B~~IU~JUDP NO; 

dq~doaia8ur 

a. 'lui~rmlulnrrftu (Nitrate nitrogen) I ~ U N P I W ~ ~ R ~ ~ ~ ~ ~ ~ U ~ ~ O ~ $ I R ~ U 

~unfiiiiuuo~lu1nriou tkerotj1~~duo.r NO; 

~~~~~R~~~~TR~~~~~~%~UL~~~)UTUIWTIOU~'U~~~~~WLLOU'~~I~"U~U~ ~oudn 

~ d ~ ~ u ' l u l ~ r ~ ~ ~ ~ ~ ~ ~ l ~ ~ ~ ~ 1 ~ ~ ~ ¶ ~ ~ ~ ~ n 1 ~ bm'i~m~a'd 

1uI~rnuQnii + 0: ------ > ~~so~l~lrifulw'ln~~au 

1lauIuliiululi7~lau i 0. ------> luhr.lulnr~ou 

1ulnr~'luT~r~uu - 0: ------ > Iw~nr~;lruY~~~su 



&~rsaai~~ii~iu1~~~1~'i~11~~~n~u"~~a~1~0~tb~~~ij~lu~~~~i]~~~~ui~ IL+~~!u!~IJ~ 

7ulir inur~a~!u~nrn~~~~~i~~'1ud?~11~~0ba'~a~~~1~~~ m~1~~?~i~~~d~0~n'~~0n~~ - 

Y Y  
,y 

q JTnnuiTnn IW~~:LI~~R~~I~~GUL~FIUA~$IU~~~UIL~'~ ~IROIJ~I~~~~UII~R~W I~LQUI~U~ 
Y ,  

I ~ ~ ~ ~ ' ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ W ' ~ I D U ~ U ~ ~ ~ ~ I ~ ~ L I D I I ~ X I ~ ~ ~ ~ ~ U ~ A ~ I ~ U L ~ U ~ ~ ~ ~ ~ ~ I ~ ~ ~ I U ~ ~ ~ ~  ~wnzE 

~i?w!un? %n$u (Nitrification) 1i1118h 

2.6.5.6 R~IQII~ (Chloride) 

naddlullh~ol~mul:~~ (MsonabIe concentration) 'I~~i~~1~~6u'unr~udu~y$16 
Y *  

Y V ~  Y D w s d 
wu~~~1tlao~r~~o~~un~7~1~u'uun~~nii 230 iiaaniuio&r ~:~I~ HUIUUU-~~I~~ r.r 

~i?ulw?d U.S. Public Health Service j~16~mun)l$il~idfzd7qzfl'o4i~aD1s~"1~iI~u 250 

u'aiinYudoii~.r li1uuwns8ri;oluijilao15~"~41~u i,ow ;a tn?urrdoiiAs adld5r aldu 
2 v :qYp Y Y  d 

iavnlm rnu~~o~~~~i~U*Uiilq~~uudatl IIG;~L~~~I~uu~L~:~L'I!~~I~uuuI~) ~.II~U~URT~IU~O 

w'aua,-i9uHaiiioriovioJi 

ml?i~31r~3l013~~tl~T~ .*gentornetric ritration (Mohr Method) ~6; 
AgNO, I ~ U ~I titrat LL~I:~; ILCIO, \j~&tlfllslfJf FI?~UI~U~UUD.I AyNO, *ild$?fflik 

naolsi 



AgCl i4tf~fi71 . , 

2 
~g'+ Cl- ,- AgCl (Ksp = 3 x lo"> 

Y . Y 
~nd point ~~~ol'u?lja1~1maPfl~m'd;3uml g9w'u ~sn'os%~Eu~ni~aJrfi~i~i3uuon IuGi9G 

IKK Solubility ti04 A~~c~o, ~riowm~ii ~ g ~ l  Aai~ CI ~ H U A ~ ~: ~ ~ ~ ~ FI L ~ O U ~ 

-3 - 
d?uiol~uocb$uj ko.r ALCLO, DXIRUU ~U WU ~ muji effective solubility product 

l d- 

H~YII OU O~L~U~~~ L T-I$ ~ O ~ HI ~ ~ ~ ~ U M ~ &~~flil indicator error H?B blank &$f~~il 

~uuolzia end paint iu m~~srilui~tenuR~~iOantl~ Ago3 ~JUI~R A< sz 
Y 

vhdizuifi~~ cra,'- iilMY15~1a:noudQi~ I~LAR~'UD~ ng1C&, kqarnr 

2 A~' + c1-0,'- 

~ ~ ~ : ~ ~ ~ I ~ ~ ~ ~ ~ ~ ~ R ~ I X L ~ U ~ I I U U I U ~ U " U R ~ D ~ J ~ U ~ ~ ~ ~ ~ ~ I ~ ] I ~ P ~ R ~ ~ ~  AgCl HuR 

Y .  

(Saline lake) 
d 

ailfli!ru8i~~ud~%uiw~~~31r7~'f~u mobit bacteria ~<nid~3i~iijtli~M*18'u$n1f/~ 
dK 

Y Y  

~iir:~doi~d~~ui~111~~~1~~0ur:m~~la~~snu~n1vl~uud~ulnn~a~~~1~~~~w"'11~1~u~~ri1 

ldl+ 



anaerobic -- . ... . 

SO,' + organic rnater - S' - H,O + CO, ( €U l~h pH > 8.0) 

bacteria - 

sl- + ZH* b H,S (i?i~likui) ([II 5.h pH < 9.0) 

bacteria 





2.7.1 fl15i~~~28d79 (Sampling) 

nir 1ff~ti6?orh.r~wdori1ni5?~n~ i:iwi.rmumw~~a:wi~inij~u n'ol9unr:ulumr$ 

ri1fi~umnrj1tnud-a Iwn:~~~lndiq~at~iui~~n~~:w' o~.~'o.r~~uri?llnuli'dnu~~&o~~nu~ 
4 ;y 

i80nsiu~.rrlolmwi1Gu 7 n.rnno.ri~u'.ro'~ ~d?uiava.a&AL~u tmi IIW~.I~IWU mau:d 
4 d 4 V& A 

usrg mn-ri7udr:nouunttioiokdiuu 
4 444 w dY III lu"o-rmnmsloir?ll~'u~qv~~ kw~~n~uii .a~n7iaii~w ai~uouai~~i~~am~'o~n~~~ inu 

rilun'?arj~~llrudi~~~n:d~an~fiA~ (4 ngml(aalBun) ou5.rnai~'imn:4fiixIdn~Lida4D 

unwio-luo~~nrnr?m~i=:dn'i~ llljlti~~~mnn~i~li~*la~~~~~1nn~n~l~1~i~~~~n'~~~fini~ 
Y ,  

i~uiimti~.r&d~ii~u~wa Aod~:11?6mlii~ti~1~11 LSUE~I~UVD~U.I~-~MUR~~~N~~?~ 7 

ci?8~74&~l~U~lYUn'30~14I1tlfl~U~fl (Grab sample) 818 ilhlldY~RUD4~1 i;~la:?nuii;~~ (14 
v Y 

{LAY I ~ ~ u Y o ~ ~ ~ ~ ~ I ~ ~ ~ ~ ~ ~ I ~ u ~ ~ I L ~ u v o ~ ~ ~ ~ c u Q ~ ~  q di~~u~iu?~uI$~iy~~~rj~Pdii;Luer 

~rundun'n 

rnsuzd1+~1n~uiiiu~n~aoti1~ii n ~rriicY~uin~i?lii~w~~~ui<u~~~lm~ i~u 

i~i%?wlf n.a' (pyrex) wa~nn'nrwa'ioi?~ (~ol~eth~lene)~~~wl~~l~ll~~ LSU~ i~du'u~f$i% 
s* Y 

w~n~mawwalnn'n mri-lul nnign uuriqa~~m rio~96~rh-.i~ln~~ct01fi4auiiu~~m5w"i 
a 44 

nl?un:a~~ (clehg solution) 1~lu~)1fl~utAunr~ii~]~o"u1~~~~ 35 UnilPm a4~ul~~FI5 
I I 

Y 9 
~u~?i$xrm'a d~'~lf131~~nsIfi1Iu I a"m5 

Y Y ,  

n~oinri~nnun~o1~~~un~~118~~~~~~n~a~i~d~~d1~ta'aa'1~~~o~1n~~~n~1ni  in$̂^̂ 







-. 
None 

d?ln~ (m1) 

pH, T~rbidity~Conductiviry, 

TDS,Total hardness, C1 

Pretreatment Prior to analysis of 

Fe,Ca,Cu,Pb,Cd, 

500 

500 Ice box 

-. 

None F, SO," 



2. ifllflFl; (~eakcr) 
Y .  

3. ~~ra~lilnih (Wash bottle) 

2. ni~~t~niuiididosd7.0 

3.2.3 Zni~?rns~:i 
1 s d 

1. t4~i~~uii~h~~m~o1an1n~er4~~(~0im"i~nr:mi~~'~~$~~'1'1w'~in'~ 

2. 4 1 1 1 1  tu 'I 

i~urn~nzaatl~nr~iuiiii p~ 1ni~icl~fiui1vo~Zi~3~ti~~d~~ ( p ~  4 
- .  

ilar p~ 7) 

3. 1~~~~~~3~~1-r~~~nlnsw"Dn~~~ 4u&l~tdq 
u 7 

4. iaim~mlflunsm - 474 uoG~nri~tdi (ii~jnd~~d~:i~u~~~d~~;~~ij 

. ~u~~~~n~~uc~~o~ w'in'~iq~~~~~~~~i~n=:~~uu~rn~~uu~ 2.) 

3.3 ~~nl3~l~~iz~~id?~a1u~fl 

3.3.1 i~~ntu'oun:~dnrd 

1. ~~~lo~i~nrnuiui~uu~wfi'in~~wos' 
Y - 2. W~DR? &O~~J~I (Sample tube) 



3.4 4aiin>43~~ls1zi~1~a1un1:i14 

3.4.1 I R~BJ~~~ APZ~J~~~ O~ 

4 '  
1. ~n~a&n:t&m 

2. ij3nd (~uret) uuln 50 ih%cll 
Q 9- 

3. U~RE~ %U~ (Erlcnmeyerfluk)alnn?5Ounaanr 

4. gldn ( Pipet) wl~l 10.23 u'azzncj 



6, ijnln~; ( Beaker) VUla 50, 75, 125,500, 1000 %%15 

7. Hnamn UFI (Dropper) 
Y I  

8. 413~i7fifh ( Wash bottle) - . ... .%. 

1. EDTA 
-. 

2 imaiiuufiiiuo~ur ( Calcium cabonate, CaC4) 

3. ~touTu~iiuu~aolm' (Ammonium chloride, NH,CI ) 

4. IIOU~J~$UU~UR~O~~~T~ (Ammonium hydroxide , NH,OH) 

5. !€JT~snno?fll~~h (Hydrochloric acid, conc HCI) 

6. GlfiItfll UulI~n?l~~??lfl~~1 0; (Eriochromeblack T Indicator) 

n:aiculouh1iiuunaa1sw' (Ammonium Chloride, NH,Cl ) i6.9 n?u ?ti 
d'Y Y 

iloululiiuvle~ronl~w~~u~u (NH,OH, CO~C) 143 url. ~Zu~uniri~ou 
* r 

aua 
uo.soanlo 1-25 ils"miaYa13oo ~~IXI~U 250 ua. i~u~int~u 

2. Complexing Agents 
Y Y  I 

&d-1ubt?;llili~5~~0~14 Complexing Agents 160i~ildiCu~ii~run~u 

4 4 

Illlntirua~ou~~~lnofd i!~tl~lidi~~+~~~~ Carnplexing Agents i15G 
Y 

i4 G 

2.1 ?U;;LF~O~ I (Inhibitor 1) 

aeaiu~d~rloilk;i;u~~~ oi~~d?ili;l~~~~w*~~u 1o.o f o. I 

2.2 %.~~~LFIO$ 11 (Inhibitor 11) 

araiu%~tSu.u~a'ldn'T~~I~ ~DIFIJFI (Sodium Sulfide Monohydralr. 
* I 

NsS.9H:O) 5.0 iliu nia N;ilS.j H,O 2.7 niu luf ~nriu loo ua. iln 

u~a1litLliun~?u~ilu1~~Ao~a.rriu!i1lilanill5anrl~im~uita~~lfl 

tlflfl%u~~~lmfl inhibitor I1 0~di1$10n:il~fl:(~fl21a19?~~~7f Ii' 

nili8rm:ilou~a I& tliu~ruuo~~ui~mni rl dnxlf~o I un. 

3. %k~Ii15lJ rluan ?I b-l~lfil~~; (~riochromeblsck T lndicarar) 



a~ra:muu?mqiud 1.00 ua. twuncu i.ooun. iaa1~suni;uoiun 
- 

-44 6 

5. ava:muuinriirroRnlo 0.01 Tumi 
44 4 

a:mclw48anlo~~ IaiAuu611~an" (EDTA Diso+um Salt) 3.723 n %.I lu 

&nkuluahi~ondA9u 1 a'm 1iii1duu~nu~~uGuvo~~17~a:mu 
64 4 94 n 

Q R W~ PH~I; 1.00 ua. = 1.00 un. ~~fiarGuu~iT;o~un. anmu~naiul$u 

$uiii~unu n.r:i~Iau~dnrnsa:stiu~i~n~~u~n~~'il~I~u~~ 25.0 un. 

1tiu&nik1idu 50 ~a.~~~~di~ni~~?~i~ns~:~m'aoi~~~~ bxnr 
44 6 Wad 

AZRlOQRVlrEI 1.00 UR. = 1.00 Ufl. 11~591~~tlfl?~~~~u~il~~~0~'~1~0 25.0 

ddB 

ua, woii n~~Au mrnraiulnnr~~u~~n~~~~~~~~~'~u~~~'i~~~~~"~u 

H ~ O V ~ R U ~ U ~ ~ 5%Lfl~ 

3.4.4 %fl1~5lfl51~4 

1. ildnhohLl~n 25 ui~ldlu ErIemcyer flask 250 un. cn'uL~&u~$~ 

d?911~14 dxu~iu jO xla. 

2. r~umsn:aiu514lvlo; 1-2 ua. (T~ulln~Jnf4~1~ars11uGd~do~ I ua.) 

Iiodiu~n'iiior uo&-rod1.rdr8u 10.0 + o. 1 
a9 4 

3. ~%~ZT~lil'iu JLUCIR n ouminrnof ( dszaritu 0.2 n%) srisGasii~~z 

idiuur9 wflil.rl~n4 
ads 

4. ~ ~ ~ w I R ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ u u ~ F L s ~ ~ u D R ~ ~ o  0.0 ihmi ~ WT~ D O '1 1ii~0614 



I. &arm u (Evaporating dish) kfimaw) LOO uo. 

2, 6f1:€14tk& (Water bath) 

I 

3.6 ~~~1~ ~ 1 ~ 5 1 ~ ~ ~ 4 1 ~ ~ l l p 1 ~ ~ ~ ~ ~ 4 r ' ~ ~ f l ~ l  

3.6.1 LFi~El~~€Ill~:~dflld 

I. 8:nouu'nllou~~;dh51'1dntfl5'bd~~i~~? ( Atomic Absorption 

Specmphotometer) 

2. Hollow Carhode Lead w~cI'Iw~~u%~ VEtrian Techmn PTY LTD. d'iz ~~fl 

oom~riZu 

3. Hollow Cathode Iron WSFI l~il UU??% Varian Techtron PTY LTD. I. 5: LW ?I 

aonin.iidu 

5. Hollow Cathode copper W%ITFIUIJ?GTI Varian Techtron PTY LTD. fjl~~~fl 

00fll~'il~~ 

6. Hollow Cathode Zinc N~WTRUU~G~ Vdan Techtron PTY LTD. fj~3178 



aoa~mslbtl 
m- -- 

7. ijnm~i (~eaker) VUlR 50,100,250 Unnan5 

- ,. -8. uvidq (Stirrer) . .. .  . 

9. (Pcpet) UUIR I ,2.5,10,20,25, NO Gndh 

10. ~?~~@fj?lJl~l'i (Volume~c flask) VulR 100,250,500 iiaiifims 

11. #Elir&?d15~Fl~ (SpaIda) 

12. HilQRMUFI (Dropper) 

13. fl5=Rl%n403 (Whatman No. 1) 

14. ~?~~n?fl?~fl IM?IFII?~~U (Polyethylene bottle) 

15. tcll'ldfll (Hot plare) 

3.6.2 t715~nG 

1. fll~lu~?fl tu'uh (Nitric acid, eonc.HNOJ 

2. Lead niwte stock standard solution 1000 rng4 

3. Iron nitrate stock standard solution 1000 mu 

4. Copper nimte stock standard solution 1000 mg7 

5.Zincnitrsttestockstandardsolution 1OOOmgA 

3.6.3 fl1ll~?~~t!14€l:f11~ 

1. nir t~?uunian:a~u~~~9~~3n1v'uu*u 1% 

ir~il~n1ra:aiun~~~u~?n1~9~v'ux11 1 Gnis'snr fia~%u~~w5~d?uin5 
dd u 

w.nR LOO iin~ii~15 t~u~~ulj;niu0~0atl~1Ri3p17m5~:1~a~:aza~onTR1u~3n1~'u 

tu 1% 

2. o~ri~?uurnrn:rnou~~~~ IUL~O~I ~tan~rd curve - 

mzE3 pb) 

~Id~mrazntuuiclr~iuuo~~zka 1000 ppm UI 5,15,30 ~m:: 60 ?UIAI;AI 

a-rlur7~iiildiuinr VUIR 25 iiitiikr diudiul69rsi7uiidf I~B lfl!bOOU(Milli-~~ 

' Y' Y 
tunrudiu~nr e:l&~ilrara1uui~5~iu~1ztl'31'uu'uu 0.2,0.6,l.j ila: 2.4 ppm nlil 

dlt¶J 

1w5n (Fe) 
d 

3ldnrris a: aluulrl5~~~'~091~~~1000 ppm U1 7.5,17.5,32.5,75.0 !IJ%FI~~;F~~ 
v 

il4%uu1~%d?uifl~ VU7d 25 %%fls df~d?~rln~a*~ub~d~~a~~fl?~~~~(blilli-~~ 
d lr Y 

aunrudilnnr u~?bna:aiulnn~jm~~nn~~u~'u 0.?,0.7.1.3 IIRL 3.0 ppm FIIY 

dlh 



~rdnatfaralotrtn~g1~9104n0.1~1a9 1000 ppm 511 6.23,12.5,25.0 Ira: 50 .O - 

lulnrn'mi nqtuvmind?u~hr VUIR 25 BnS&l .diudi~i~r~~u&ll5i~~ififi . .. . * 

S~tlnnirn~aiuuinr~iu~~~~~n::iiiooo ppm UI 12.0,25.0,75.0 ILX 125.0 

9 44 

'lulnr8ar atluumi~dlnnr uuin 25 uaaaaz diudilnmrhu~~dsimin 

liar 5.0 pprn ~11~61811 

3.6.4 Yinl~?~n~lt'r; 
I Y 

i.u'u~aunisr~?aun'3~ui~i~ 

~h~ioii~~il~na~~ilinjin Twboniliu niou~~lifi~llol~i81n~ nii.lpin 

I~unirdunr~lunin~Gu#u 1-3 iiniif 

hod1.r I kr (Ii~Gioatkuni~ 2) uXa!ul3'l~~d~ii~fu~~ii 4 ot mkaaiQua 

2. ~~ A~ & A'~~~?~ B~~ Y Y~~ RIT~I R S~~ H' 

rimr smping &AO(~~~T~URX ~~~<~0i1~1ti~uiU-'ui~u7fiu~iw~~~fi 
a an 

Jilnnruul~ loo uannrs un:a~nih JIIJI~~~~~I~~~O~WU~W 200 ijan'iin~ 1R'u 

nrsllufl?n~#ubu 5 u'niitm~ ri~ldlfin-nu huuu HO~ plate OU~H~DJ~U~~~ 

fls:uim 10-20 GaiiSrnr rla:~~sa:aiuijii 'In Ii%mzneu o"7n~rn~a1uli95riiiuns~1 

lu~Pnlhbua.~Htn G~ilaltiln'rnra-n~o~aoti~~~~X~ fhfl~iiu olniuiwl 

z+!U IR U~#kf!h Atomic Absorption Spectophotometer 



3.7 ~~~~~ %~ R~~Z); HI G U~S U~LB W"~ O D~~~ 

3.1.1 mfo~ioiintqdnmi . . 

I. mio3 HFLC U D~ U %~ Shimam i~ 
- - 

System Conttoller : SCL - 10 AVP 

Liquid Chrnato,graph : LC - 10 AD VP 

Column OVEM : CTO -10 AVP 

Conductivity Detector : CDD - 6A 

2. ~ ~ P J ~ R ~ ~ ~ I ~ H  (Vacoun! pump) 

3. Untrasonic cleaning Bath Model No. T 760 DH 
i ' 

4. tfls OQ&FI~IU n:kz~@ I Analytical balance) 

5. into~i~~ihoa ( p ~ meter) 

6, b krilllln (Micropipet) uu:a I 00-1000 rnl 

7. ~nmd(~eakerl 

8. ri?h~r8?nun?s ($thing rod) 

9. 4~uihinm5 (Spasla) 

10. va~?hdSu~n~ (Erlenmeyer flask) 

1 I. WaoRWtlw (Medicine dropper) 

3.7.2 alsmi 

1. Phthalic (C,H,(COOH), ) ; (Benzol - I ,2- dicarbonsaute) (Analytical gade) 

2. Calcium hydroxide,Ca(OH), : Analytical grade 
). 

Z iid31~01n~000u (Deionized water) - 

- Fluoride stock standard solution 1000 mglI 

- Chloride stock standard solution 1000 rng 

- Sulfate stock srm&rd solution 1000 myl 

- Nitrate stuck standard solution IOU0 mgl - 

3.7.3 nl51w?uzl Mobile Phase 

Anion ; 4mlI ~htalii acid with pH 4.2 Ca(OH), 

PFI'~UUTRU&K~R phmlic UI 0.X flj~ n:in~hi7u&n$u j30 ml rihiilJd~ln'i pH 

4.2 T R U ~ ~ C$OH), 9lil;U Gl'!dfif 0~di?~fll:~l)lfl303 0.45 '!~flf~~ 



Instrument shimadm 10 aVP 

Column Anion 

Mobile phase hion ; 4mM phtalic acid with pH 4.2 Ca(OH), 

Flow rate 1.0 dmin 

Pressure maximum 200 

Detector CDD detector 

Inject voIume 20 pl 

End time 30 min 

1~iuu~ira~aiuui~s~1uvo~ ~nion lril~ri ~-,ci,~o-,ua: so'; TRU 

Jiul~lr 25 rnl ~ R ? o u ~ ~ ~ R U ~ ~ ~ ~ ~ ~I U ~ J ~ FI ~ ~I U ~ D ~ Anion ~?IUIQUGU 



(~iudnn'nzri~rn~n~sto~ 2-5 n R~~~ornssie~~u wani~n~~~~~~ m*~~~~~~~~~ (arithmetic 

1 a4 

mean)~m~~~~mn'1~~d~fl3~~n1~~53~fl~~fl1~~~dnfl'd~11n~f ~u'~t~~n'u~diina~~i~in~~i 

ladon+o~ri 
d B w 

z.marj,,'n~ani~n~~o~~iafn~f ~1~1~mY0~~l~~fl4fi31'il~u"~~i~~(si~nificant 

nRnoqn mu 7n~~n-~ru~~td~~u~~(Pre~i~i~n)~?~ reproducibility UD~%~I~RPD~ISU 

oil911 

3.8.1 f;l Mean 

woi~alnrnsnRan~aiu1~niiuip1iifia1~d 
- .  

Iflumm~~ro~~nu~~iu~u~6~n~1~~1~nd1~'~0.1t~ Z H~I~~II R~ U U O~~~ O Q~~ zvim 
* -29 

lumrn~noui;lunroln~10~n1~~1~~~n0tli1ri1~~1d0~0~n'n~o1~dti~.n~1~i~n~1'~~~~~~~ 

n~~~~dijnnulmni~~~unio~li ~~lurjv~od~~~~uo'n~=:1~5t~~xin'5i'ui~1~d~d5~~~~ 

Statis tics compare means pindependent sample test. . . . . . .. 

~,i~ldr~lfiunumsii~ 7 ri~d 
d Y 

p t~uninrimorn1run~ill~~~tl04a'fl~91~~n'~110~n~1~~~d~~~1~~ 
I r I* 

c ~~nuri~n~~u~~oriu~~s~~un~~un'~lu 

N ~rnuuuiari?otii~dlflur71~~8~~a~~auGo~ a 

x 1murii~ai;uuo~n'r7~~1::~~~f~~il~l10~~~a0i1~~~a*0n0~il~~~~~~~ 





C9'9 
I 

ct.9 
I 

85-9 

tt.9 

1 6L.9 

18‘1 

Cl L 

- 

ytrr ~d LF 

L6'9 

01 '9 

OS.9 

EP'9 

LC9 

LI'9 

LS'S 

09'L 

16'9 

1 
o~u~ ~d L! 

Z9'9 

cp.9 

85'9 

SP'9 

08'9 

Z 8'L 

61'L 

c pi14 

OO'L 

01.9 

09'9 

05'9 

05.9 

02'9 

09'5 

OL'L 

00.1 

~ygu 

29'9 

ct.9 

85'9 

CP.9 

08'9 

18'L 

Z I'L 

z p;*su 4 
~d lp ~ln~p 

;9-9 : Lhln 

ct.9 i . 9M n 

SE-9 I CMil i 

6Mfl 

8htl 

LMfl 

9Mn 

SMn 

PMn 

f Mn 

ZMn 

1Mn 

~d L! 

OO'L 

01'9 

09.9 

05'9 

OF9 

02.9 

OL'S 

09-L 

OO'L 

iursu -: 

Et"9 

SL'9 

OS'L 

tl'L 

1 
C 

ti?etfLpnFryomtg 
r 

06'9 

DI'9 

0:-9 

- OC9 

01'9 

01 -9 

OP'C 

OE-L 

08.9 

I kriu 
C 

t~n 
Ehfl 

ZMfl 

IMrt 

- r~pt~~pnuru * Pr 



m3144 4.3 IIRR~~I %~ % (pH) uo Gi md~.r~~~~~in~~ 9 6llfl0 ~uQF$~u~~ 2544 
, ... -. 


































































































