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WATER SUPPLY / WATER QUALITY

The objective of this research is to collect fundamental data of water use and water

quality from water supply system of Bannondo, Moo 5 Sangnoktha, Mueang District, Amnat

charoen Province. The sampling group was population in the village of 202 people. The study

collected data from a survey on the water use in the primary and secondary shows that most

sampling group was female, occupation as a farmer, good health, water consurnption l-5 liters per

day' The population drank water directly from water supply pipe without irnproving the quality of

water before drinking was 63.45 percent. The population believed that the water from system was

not clean enough to consume more than 90 percent. The effects of drinking unclean water of the

population mainly diarrhea, cholera, typhoid, abdominal pain, gastrointestinal system was 32.23

percent and followed by gallstone was 31.73 percent. Expectations of the population to use water

were found thal 46.2l percentages expected moderate clean level enough in drinking water,2l.2l

percent of water used was inexpensive and people were less satisfied with the quality of water

used. The quality of water supply from the system indicated that pH value was in the range of 7.7-

8.2' Turbidity was 2.8-6.2 NTU. Chloride was 74.75-83.25 milligram per liter. Coliform bacteria

and fecal coliform were less than 2 MPN per 100 rnl. While the quantity of total dissolved solids

was 1,030-1,097 milligram per liter and hardness was 630-687 milligram per literas CaCOrwhich

was above the standard. Therefore, improving water quality for safety prior to consumption further

should be applied.
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f,q u in d r u r n r n ;q rJ : s n o u'hJ dr o,im u, n',, ri r rfi u n r : 6'.: d
s.z.t i-triaurTo ry aludud o', nr roo ru nl : rfl r :s isl: n s ffuffu uay n r : cir : rodud

rTruriruilnnluqrru
,rash9 I A d I v
fl ?n u tn:?u:?:Jr ou nry{rilunr:dr:silmr{:curnimur nrnnr:rJ:vurannl:a{g

- - io v t a i -i s a < 1 6 6 < , J
s du6'lfirfrntiril:srrrulufiufrrrsriunnroul:ruururad.:rd;uqxntilritualuu{ nu'ir d,:uci

iln.n. zs48 -zssz dsr: rrJ :udeul:nq n rr:v :' :.:lrrfl u dudu r 6o 2 s41.60 2 17 2.1 s 2 A32.24

2,350.17 uav 2,328 riotrauil:crrn: uav{oryanr:dt::orToryaqtnrnluTrxu Inruri:ulnqf hifi
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:cuuilf:rillrqarnrnrirriouriru'hJfr.r{uiInnrflurfiu.:qurir}Jf,ruoti.:q.: udruondrul#riu
, As I - t tq , i , .l r h rhra o{uilnn uonnmfuf,{nu'ir nr:ilirilI.:nilnrildrrioun-ruro.:rJ:vrrruhj'[6ilnr:drtrrJiu:J1ltra'
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qxnlflfirunluuqi) {oqn{xdurir}fnrnnr:oilddril:vsryuriaulrqirorrrnfunnryou
.l t a - c = 
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)
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fi l :.t il ur il r n ri.r rai u qt n r n d r r n lu u qi ua u o': r{nr : rir r : a r u d r r a a f i.: u n m r do ni r fl q r r

A y ! r 9h q o y, r '
fl?lutnoniou lnuuli:lud'ltflqrrh{riun'ufi xiolriruir{In:lnr:nd'nrJ:cfiuqxnlil

:vdurio.riuil zss+ 6r il zsso d':guriqflnm{xuurflu{rirru'un'rn::uunvdrhJ{nr:r{nrurerlu
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tliluqmtf,'tanf fif,nririattiuli {frnurifruirriuto'onu{frulnunr:rir:anri'.: s ildfiru
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,

l.z.z sYrauryE grurniuurirrfi unr:f, nur
)r
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,flrduo',nduI:nrir.:1 uavornrfindufl:'run'rnnr::Jurdouno.:er:rnfiurrru'nlu:s:L::ritJ:cilr
te ! "n{:iruornri'ru'rnrnuns:guuHfinfril:v:Jr 6.rrfluruqna}?ir'nri',n',rfinrro9od

s.zs nrrf,nrfiu{oryalunrtdrtfiunr:6insr?ffr, drru'unr:lu z atu6o riaufi r
nr116u:'u:rur?oqndrurJgl4finrnuuudunru01rrnvuuu4n-04fiIunr:d.,r,udufi dxfr z
6 o n r : rfi u si: o d r.r rir u i l o n l u du fi s' :': r m r.: #o { il fr :in- n r : n r u dr fi din q nr n r u rir ui l n n
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ytR'lilun

fr.:rinrirurom?ry fio :ciluil:vrJrr:,jfiru riruluuqi r{ s druru z 1n do 1nfi r qnrirudu
q^--..---. -l r ! - i d qr i - a hd., e
lunr:ilriourirornrotirq{uovlnm z no 1nqnfirufi n:-:riouliliuri.rr:r
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' il:vrrn:firflufiarfirn:ornirriod':uvrufirfluarrfinto.:n:srnizriul dfiorg#.ruri rs fldu
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dturu qt niaGou rfiofinurrirrnfiwo{il:curn: (Mean) rrnnr:'l{.rJo{ yamanane {qrflu rdud.r,

zs+s) ldtu rn nrj uri:odr.:dld
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E rirn:uarnrndoulunr: qu ruuio o.oz
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n r : rfi u : :r : : r r?o 
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g) rn6o{fi0fi lf;-lunr::u::u{oXn
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ry 

n n r : 1 drir lu n r : q rJ In n
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4) nr, er : ?o dou q ilRtuniocu'o

rfi o 1 rtn : a n do u R ? 1 x 
Q 

n do.r lu rdo r 1 (content validity) r d.: ri r u
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Inurfiu{orynnrnil:urrrufirfluri:rrirn:ounieriofrrumua:orniafifiorgeiruri rsfl duhJ
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(z) r il n rir fi ri'r r o qi 1 u vi o dr 1 :.1 ; o u I n u r fl n i'o n 1 #rir I n n
a i* d

rgtuYuljut?o] I u'tYt

(: ) rJ iu l#rir'lr n rJ ru n n r o ud, do'l irJ : s r r ar r u r fi
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RlTUE
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(s) rjirl#rir'lroilrunnrr il:vurar r urfi
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3 ) n 1, n : ? n i rn : r v fq ar o., n ti., l r rio.: :J n' rin' n r : dr fi q or n r n ri.,,$i u
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- dr:vr1d'rfififin.rrudrfrrguavlilu.rudlrluduiirj:rnordru

nlurflun:n - rir.: (pu)

r,:tui'*y'
iliuril er:rT{fl un fi ncn ruld <msl
nrrun:cdr.r

nno'l:ri( ci)
Indylofilrrnfiriu

i,l da In fi r,lofil ru n fi ri o

+) nr:il:srfi u nn Inuil:sriu rrnmarq{nr:n::oirn :lrriq *r,rrri.,,fi ruau z 1 n

n'o 1nfi t rflulnrt:nd16';:rtirolnrod.:g.r uov1nfi z n'o lnqnfiuro.rrdrnrriou;ild;urir
uilnn Inudrrunnr:rfiufrrodr.:rfioirn:rvr{3 rn'ou 6o rfiouriuuruu qarnu unvnqa6nruu
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dr::r{oryndrurJgu4iun;q6u4u'lufiiinrnuurdunruaiun;uun4n'u4r' lunr:dr:ao
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4.3.4 n?tun:yfYr{ (Hardness)
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a"iet

,.ra fr 1 : f, nu 1 ru n 1 r{ yl +. s r r l'ir tu fi ;i ri',u l, u qi r d s fi ri r n a o'l: rilu rir{{,
6":otjxqerfi r rdoufiuur aufro 76.s fiadnilsio6n: lurn'ouqarnrufirirnnol:dlurir6'aodr.r

noo 76.3 iafiniusioa-n: rrasonarlurn'ouuqg6nruu6o ag.g fiadniusioo^st: rravlulnfi z n^o

dcfiuu:lflilrirnao'l:drn*rr'''nd, Inulur6ouriuuruurrroouqarnufirirnaot:rioqjlurjitrar
Ir s v a 4 a a s r a q 4 .a" 4r -!t , -]4 ^ryirtiuyr'qao{rrl=oun-o 81.3 ilaantrtgionfl: rlaslurn-ouuqflontuuuntna0 [:aulnuuflo 83.3

a A s r a ila d v , ! a I r q ! -J - q- 4-t----U--ai
t-nanflsrorin: fldnutrnilet?0ut{illil1?rn:rufl rIlJ?1tu19rYt 2vt{ 3 tnouilnlna0 t:ettYtuulfl{
t j a - j d hrr q r r i j d . . I

rurilotytuunuqnyt r d.:nrrrlddrnrutu?ioriorf',dofin',:dudljlro.tersnoun?1u1lJllaenl:
t9

ruaEnluror:J?rurarar:nyarufiasorulurirlddsrirl#rfiprnr:dudu ::udlnarrun:cdr.:fifiurn
t u r r Jir,rr- ocltra .i,a

norJ:riuviari.:rirfr'tri rn:un'r:erraor00cmr"[ftn-nnr:f':frru10{nao'l:e{trir{viorirlri'nnol:rifi
j A a t ! r r -r4--/-._-^i-q--- .-.-.-rt--.t-.-.-,---lirfrurniu ,{afl'l:Trn:tvriqnrnrnriryul'jlrirnao"[:rito.:rirluqruvuflruluuqj ur,jfi soqilu

rnu,r{nao'l:rirrrursaru otir':'l:finru?nnd1il:eilrfirirnno'l:ri (rndo)rJurdoulrnluti',fi0,
9 n,^- r ara u t , i d

rirl#fi:am6riruilnnhi6rin uaydlln:orio}irfrndun:1ueioi1{nlutfruiltniu0lnuilnn
9t

roi14
ttiln{u'l0u'l{9l0luo{

nlild 4.s naol:ri(ctrtoride) Io.tlilil:vrJrrhuluu{ nr,j s

76.5 
8l'390

80
J
tsD 70
,:, 60"F so
-E40
Gd30
oF 20'e lo

0

S yrii r

6 1nrfi z

nuuluu elalnil ilqf,afl]uu

A io t v I
tflounlnunqiln?0ul{



56

4.3.6 uu n fi ri uln6ylo f u (Totat cotiform Bacteria) uavfl 6'aln6v'l o iru

(Fecal Coliform Bacteria)

n r : i rn : r c #n nr n r yr rir 6'r u fi 'li m u r I or o i rn : i s riur n fi r :^ u l n a-y{ o f u (Total

Colifrom Bacteria) ,,urilfiuIofir{ofu (Fecal Coliform Bacteria) ,{onl:atn:tr#n*o',nri'.t UxstJ
A o a , ' ' o l! I a d

rfiourTuurou qn1flil uayflqflfinrou nu'jr1nfi t uavlulnfi z lunr:Trn:rsridrf{d1ur6ou no

t.g rdufirdusio too fiaa'fin:nr::JurilouurnfirEulnfivlofru(rota coliform Bacteria) rravflri'aJn
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(Fecal Colifrom Bacteria)

rnordun: grunr:srr?odou

nr:rJurdouuunfi rislniylodu (Totat colifrom Bacteria)

ttavfl ir'alnavloiil (F ecal colifrom Bacteria)

RUUlUU notntlq ilqfl6n]uu

4 4 4

Infivlofu (Total Colifrom Bacteria) 1.9 t.9 1.9

fl|d'alna^vlofi (Fecal Colifrom Bacteria) 1.9 1.9 1.9
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rmvu 4u?u r:nu? riluumfrulu1Uil ri{fla0rnn1:il;lnnrirrJ:vrJrodr.rrfi uld#n

ilirurrunao'l:dlu1nfi t firir:vrjr.: 76.s -76.3u'nfiniuriofrfl: unslnfi z rvir6':r

81.3- 83. 3 r'na^nirusio6qr: otjr.:'l:finruil;xrarnao1:rid.:ao':1nfi.:o{turnordlrn:gru
! Y dd l a r / drs I a I I t j j

E ornrrilrdruuunfr rT u ln 6r,lofu uovi,l fialnfr v'lofu rt:tdrl nfi I une ? afi 2

firirrrunfiriulna'r{ofu uosrrunfirSo$ln-aJndr{ofu n'o t.grdufirducio 100 r-oo-a'n:

uanql#r#u'jrnr:rJurdouuuflfiriuJndv{ofu uasuunfir:'uflri'olnillofu firirrJixlilod
o aio 4 i ; c as hi, r I s
lulnucnmn'lilunlrdn.io{qilnlilu1E!uurdlu1:ou'uJ'lu: IRR tnou'l.iun0nRU 01flnl:

9t

riol: nt o.: rfr oI: nfi ri ol#rfi n I: n q n 0r: u :' ?{
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.y
5.21'OtOUOilUv

tt

5.2. 1 : cr u rJ : g il r fi fi lu fi u fi n a:'[diu nr : rJ iu :J1 lu tio.r : r u u n r : fin n r: E oln tYl

! - o es ol , t--. --^.^<i^-q^q-r-J^^^^.^r^^^:. ,

u'lfio{01nnt:qrut r{ Inuil{unoun:yr?un1:fird1flsornrfrorir'lrJ{nerrurJaontitlqionr:

ri r'[rJ u? In n t o { il : v x t fl u l u du fi u n u R ? : fi n 1 5 et : ? 0 d o x q il r', n n'u fi {u fi r : s u u il : v rJ r o d r.:

,jAgr-"-i^^,^--^,--.q-y!,^.^l--.^qje
cioru-os tfro:lo.:ilunr:.irlnttarilurfloulurirriourirulririutJ:vrrrulufiufi

t

s.2.2 rnifinr:frerfiruu?yn{nr:l#drrJ:cilrodt'::Jaonfr'uornnriru.:ru{iun'nryou

lrdrfir'rrti'ufinr::or:.:r{mruuild rJ:surdufiuf l#rJ:vmryur{rlouasrJfr:i61dotir.:qndo.:
ei 9l v t @ .l-.------.g--^--..:^d-

tfr ofl otnu nan:cYtu gtoqtR'lr{ou'llJU10{tJ:sllrumoln !stfl fltJu
)t

5.23 uiltulrufirfiu':do.:n?:a.:l:Jdnyrn::oaou:uuuil:vrJrfr'.:firirutnil.rittav

f,{ldrirurnru.ri'irfiflr6'uriofion::uov'l:firir1#:cuuil:srJrrrrirriurtnngi't{ tdoflnnr:

n?rrritnUuil:'niounnnJ6 uuri uuf'l:J{rJ:rruulurlnu:,iriru

s.2.4 uitulrufi16o'ldo{rl?:tr.luttn jnanr:finurlnutnurv,{4fl1:el:?tqilnllt

rirrj:srJrl#rrj':u.:ruludufi ,i'uufi, uar1rrru'ldmrrurdo,ilr:rioq*nrr,riril:v:Jrtudufi

9tuto.{

s.z.s nr: rir raiu afu ar1 u 1#rJ : r rrrufi riru j :rlu nr : ufilt ilty n r un v nt: tfl 1

-lJe:si.rryrrurn{u lurarnrnru;iluuuerrun?'rutl4xIsdxluttsiac#o{fi niu n1:f,noil:tJ
' , - i )A Je v e I u v

n1:rtnntil6uu:curil:vilrquwtiufiufi 6u1 vT.tlui'ltlisttnscir':{':fi in

s.z.a u it lr r u fi ri u : {o { n ? : : 01 :.r riun s il : s tr du r[u fhin r r u f tfi u : ti:t dn u at c
) . 

'-. "-- -^-- - 
. . ^ .t,

rhfiarornrJnonfru ruAowrnnanl:f,nurilx'iril:vrrryuri:u1rqjfr.rin'jrrirarotn Q01n

sodr4yltc9t
anuilsldtnu{out{rdu? nfotri'.:nr::Jir:J1.:qnrnrvrrirrLilnnotir.:iru1 tfio':trnri:ulmqi

)
rJ:vsruu'lilfi nr:rJiu:J1.:qornrnrirriouuilnn

)t

5.2.7 n1:ufl'ltilqlrrnarnryrrhri]nnluournn ruao.:trnil:cnsurirulflqjrfiu'h
, ie , ! : ;, 4 e t

r,ru?u{r'ruyrilCIrlJruilri.:rirrJ:vrJrri?urildodlilqornrnrirrJ:cilr rfiotn'nilryrtttnvtruri.:fi
)-

}fl1inr:i'nr1t:1 6u o.:rinr:uiur:ri:ucirun (ottn.) il:snouriufiuvrlrvrrr?rfinrunqrlru
s sAA , a s -9 I a e .--..-i-------:^^^-!^^- a
frgr[nn-.:ilt0yIn:UU?unt: ln:.{d51{lun1:IJ:1,t1:0nn1:qilR11Iu1:sl'l?1{oilRnl::J:l'l'l:

ri:udua (orLsr.) fiuluruhffinrufnmurflul:Jr::uttavfiil:vfivrinrx ri:uolrin:6u1

nr:rflufirJin!1f,fildUuirrnr: lduri drrin{1ud1r'r:Brqtfrlrfn drfnlruatrt:ilqt

drmo I:.:nuurnri.:raiuqtnrn I:wuurarTrtJ I:.:r{ur:JraTUsu unvgutlivrotflldnf
ldt I

n'l:ttllYlu tilunu
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ri rrj : y rJ r.ir rfi o n r : fi nu rdr ar rr q il n f,uir vr : ru o { q il R 1?{ u r il : s il r ris Ha ci o n r : rilr : v is
t,

rionlu:Joonriuuacnr:risI:n1ufrufi
a d v , j Jo I a A dt I y - ,

5.3.2 Unl:rnljn?OU1.{rlyrU!1nflU tuunACr9rOUrllOtUUIO{O0'rtrO{qUR'l1IU19lOOfi

dt o a I ! a I I a 4 ,tt
fluasf rurirn:rslirlilnrrrrir :'lu6{flrur:oer:20flou:surlrJ:srJrr6nrnr:Guufdrliiulu

6ru$u

53.3 n?:flnurgilulrLfi tilxtsdu In:.:afilnt: fisrn r::Litt 1:fifl u 1 qilnlilil:vil1

luquru:vm'h.:Eurutiuo.:rinr:rinr:rieudua (oxn.) ttauflil?u{1u6utfirfiur{ol rfio}fl

i:vrulunr:uimr:o'nn1::eruil:erJr1urufiasolnilnonriu fi:J:cfiflinrvrotir.:fr.:du
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,9

u.il.:J. rt rsr : S ru d r u r n r a r rnsri r ui rff o nr : r? In n. fl !.r ryr rI rJ ?r 1 1J n i :

gA
n:rvr:1IUln:ttRr

nr::J:silrun:ila?.:. z5+9. afisr^
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fi nrisrrf audu. zslg. nr:fi ri':u j:ilr osil: sryrryulunr:fieilurryuuyr. ivr urfinuf,rJiruru',

n fl n : : u f, 1 dn : il fi 'r 1i0r cil^sr : u fi 1em u r f,tr a] 1 ri'u I : : il u 1 ;: 1 st
oaahJ
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iln:'rnil - ilulfiu 2547.
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A A lta a t e - 
q a I

? yt u 1 u yt u r ]J : fl il 1 fl a il fl 1 dgt : lJ 11 1 u Bl {t 9r : }'t 9I lJ u : 1{ 1 : fl 1 d9t :.

i#y uilarc nr: n a. 2546. n1i il:& ru-u n ?r u rfi urn ar n tyr ri r ri o ln uldln : r air r 6'r u dfl rfi ula
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dxR'rfl$irualuurilg
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vtdlt. nr:ioriroarrurilun:o- oixlpn flurir

daAy
1.1 tn:o{ilo u6uln:o{ttR?

l. 1. I Potentio-"te, d#o Metrohmiu 702 SM Titrino
a

1.1.2 Beaker

1.2 nr :teri srilri-, o'tu',", g't u

1.2.1 dl:nvulufilu'lof urn:g]u pH 4

1.2.2 dr:avuluf?,ldof rurn:1 1u pH 7

1.2.3 rri:avillufT'hv'lof Uror:glu pH l0

dl:aua1uurer5g1ufi tdrfl u at:urn: gru drt* o grJto.:uiu'yr MERCK

rio r.r Baker

a.lal13 ?trn1:?tn:1v1t

1.3. 1 er:?0douq:sriu rcl to.:6rdn lvr:n drfi : cdudrh{rfilrioul#

1.3.2 rflnrniosin pn rJeiouliodr.:riou ts urfiriouldrru

"vi 
J a 9 t ad s qyt qv a q lqy 9

1.3.3 lfri i nd'u il n drq ttvi.: 6tf, n Ivr : n h?de o ta lfrn : s n ru vt^rgdu ri rh{uf I

1#rlrfinuuuq)

1.3.4 dwavnruu'rn:nrurillrllofiravsr':odr.rririircf rrlrier pn d'orrJrioul#fi

A ia ' i ai rd Yt99 o ita JiuY d r
ofll?tRUfi{ytlrYUnou tsu n:ilyrllsruu t?9lo{u100fl01nq!tuu9l{11,q t?0u141uruuo.:osilr'lilina---'qi-'---''- s

pH tr{:r;rit pH t;til6uul:Jnrlqnrr4fi

I . 3. s rJ iu rfi u u r r fl : g 1 u rniao { fi a }ilkiri r ru r n : S r u da u a r : a v n r uriv'hv{ s I
I -:u19r:glu9rlulunoun{u

1.3.s.I rju6rdnlvr:ntuer:avoruriv'hv{ofirrer:!rupH z.o :Jilrlru

:Jiurfiul (Calibrate) }{16'rir pH 7.0

r.3.s.2 l#rir nd'u fi n dr.: 6rd nlvr : n l#av o r n6 n o io *'r ti', h?u#.: in ri r

nrurflun:n-rir.: uo{rfl'r:asnrarlv,lrvlofrrn:!lu pH 4.0 uou pH to.o (n:tirjilrfiuu

rurer:grud'ludl:avaluriv'lry{ofursrslru 2fr? fio pu 7.0 uas pH 4.0 'lridoqdrar:a&aru

et I I e 4 r l
ul{r?,{0:iller:!]u pH I 0.0 u]?nr1lufll n5a-n1.:)
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1.3.s.3 drurir slope fi'16'(% slope n::oqi:vn'jr{ 9.s - 10.s)

"rr! 
L a 9 ad e '

1.3.5 txu'lnauqna'l{otonlm:n6nnil durirl#rn?.:

1.3.6 inrir pu Io{dl:aearufr':otirr (6'rotirrfiovrirrrnrrir pu dorfi

qoru4u-lndrdu.ruiorvirfitlqalfiqlr'flo.rdl:asatuliiltv'lofurer:gru1u{o t.:.s

t.3.7 rfi o in sTr o ti r': d'r ei o 1 il }fl 1,f, rir n du fi n dr.: 6 r f; n I vr : n u d':.i'u ti'l 1 r{,,ri'o

ud':6s in 6": o tir.: tYn }J
j a q v Act a d s '

1.3.8 ruo0etan?nil a': 01fl mal{oran rvr:n'lrlual: osalufi fi 6ooururnno

dxn?: uorfiqvrfi'rflunrn r.ru 6Irraeorurir{u'lofirrn:gru + niofidfiqnlurirurdrrirrfiu
s ad <
:nu10tan [m:9r

4 4 i r 9 t hy ra r o i
ril1urHq : l'ruour0u0u0fl tfi u001nmnal?ultta? 0s0]u t9t01nQU01J:utltn:0{

1.4 nl:ri]u?Bt

rirn arutfl u n: n-rit.: : ri rfi tiru ldor n rnio.r pH meter

9J

2. n r : il r il,i'rJ "r or fl r : rT{il il oluri r

Aa.tiv
2.1 rnro.€ll0 qiln:iluaclnro{un?

2.1.1 tnio.:f.: hhha u t60n (analytical balance)

2.1.2 rjlorirfou (Water bath)

2.1.3 {qro.lu#, (desiccator)

z.t4 {orL iou (Hot air oven) fi ililttavfl ?u q u q u il I u^'16'

,
2.1.5 6:u:sttl0 (evaporating dishes)

2.1.6 Volumetic Pipette tulo 50 ioo'6n:
AGIAJ

2.2 'tnn11'ttn:1vfi

z.z.t ilrdau:criluurdr.:1#acorn 0il1#uri'.r1u{orfi 103 c- los c rflureor

t fa hl ri r l#rdu lu Desiccator uda #.: r r ir fl rinfi uri u ou (e)
tj

z.z.z trdnd.l otir.: rirfi rt drr{r tiu 6 ud:u s o r'n fi fi sr : kin r lu dru : u ril ufi
)
cglil:lUillilrJnlriluou (r1n 2.2.1)

rflunar tfrr]l.:

2.2.3 ri rhj:vmu}?u#suu warer baft r d?ri rtjou}flurilfi o nrrn i 1 03 c- l 0s c
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2.4 nl:filu?sr
9

il5urorar: tIrfl un (men) :(A8)JI000jLL000

C

rfio n=rirnrintoldau:stuu + residue (rflunil)
,

s :ilrfl fnt o{dau:rtt't u (rfl uniu)

iA.JAv
3.1 rn:o{lJo qUn:o$laslfi:o{lln?

3. 1. 1 rnio.rfr.r lY,h{ ract6 un ( analytical balance)

Jioc,-dt a aa
c = rjil to : I o.: d'? o ti1 { d t vt l'f (tilu tt a a ria : )

3. nr:nril3ilrorn?ril n:vsir.rlurir

3.r.2 drtririou (water bath)

3.1.3 {quo.lrdu (desiccator)

3.1.4 Volumetic Pipette Iula 1 tt'adn-n:

3.1.5 Volumetic Pipette xuln 50 fina'fin:

3.1.6 Volumetric flask tiUlo lO0, 1,000 finfifisr:

3.1.7 Burettfllllo z.s l'46fin: nio so fiaa'6sr:

3.1.8 Erlenmeyer flask'tl1l19 ZSO ian'fin:

3.2 mltnil

3.2.1 Ammonium chloride ,AR (NH4CI)

3.2.2 Ammonium hydroxideconc. AR (NH4OH)

3.2.3 EriochromeBlack T,AR.

3.2.4 Sodium Chloride, (NaCl-)

3.2.5 Ethylenediaminetetracetic Acid Disodium Salt: ( EDTAdisodium Salt)

lcH2N (CH2COOH) CH2COONA)z 2r12O

3.2.6 Calcium Carbonate AR (CaCO3)

3.2.7 Hydrochoric acid, AR (HCI-)

3.2.8 Methyl red



.rIa
33n'lttgt?gilulullnr

3.3. I dl:AeArUriylrTlOf

aea1u 16.9 n;u NH4CI- lu t+s u-aa-fin: conc NH4oH rcr'u1.25 nir
A dd a ! ;'

rno-ouunurryuul0.: EDTA rnurJlnaunun:x 250 ml

3.3.2 Methyl red indicator 0.1% (wlv)

osalu methyl red 100 *g d'':u 95% etanol 100m1

3.3.3 Eriochrome Black r 6u6rntsrof

rflurndolrytduuto.r l( 1- dydrox y-2-naphtylazo) - 5 -nitro-2-naphth0l-

4-sulfonic acid M I -( 1 -dydroxy-2-naphtylazo) -5-nitro-2-naphth0 l -4-sulfonic acid

n r : re6 u u 6u 6 rn rsr o io r r rn5 u rt s u^n u#.r n i o ry u- n r fl u c r : a s n r u fi 1 d {o 6

A 9 A d hrrll I tq ,t a a A q q 9rad d
1o{5uftttfi{ flo rnu ti t9tulurlI:lyogn? {0n1o{xuFrd'l:nea'lufio d3n?n tunl: tT?r tgl:ull

- ^ I 9q I j
ounrnrno:9r1u10 tn1ofi u{

3.4 nr:tetiuuritarun:gru
dJ

3.4. 1 dl : AC A 1 UUl n : n lil ltfl AtCf UilR 1 : U OtU 9l Zstandardize calcium zarbonate

Solution
&-

3.4.1.1 u.: 1,000 ftrlJ CaCO3 Zmujvlclh; tOS C rflurrar Z f:Il.:) a{lu

x?nliln:?utu1n 500 u'a66n:

3.4.t.2 ?r.: n : ? u l{fi n o r': n ri o u1 tst-u ( t + I ) HCL fi n v rio u t u n : u fr.l

CaCO3 nualu

3.4.t.3 rsr'rrirndu zoo finadn: drl#r6on il:vurgl 24 ulfrrfioki

co2 gi{ d.r l{}i'rd u rvi r q or r 4 u'#o.t

3.4.1.4 rer'u 2-3 fiufl to{Methyl red 0.1% rJirl#rfluna1':d?u3 N

NH4oH rio scr ( l+l) dr:nunruoerilduuolnAruu rflufidl

3.4.1.5 rirulri Volumetric flask ltutft 10OO ml rjiurjilrsr:ti',mrdtfl,
v

kicoz ud?(dr:ncn1ufi 1.00 u'nn^fin: ledurndriu t.oo u'a6niu caco3){
a,

3.4.2 ?lfiava10u1n:!11JEDTA 0.01 tUAl:

aynlu 3.723 fliuEDTA disodium sat lurirnduudartorr.:rflu t fin:
,4 & i d ad 4 I I aa . , a y A i(rnudl:o1uu tux?n []lar0mrailriol?nun?u0 [:erarnn) 116?rytuuR?1ur{uyluuu0u

(Standardize) fiilar:nca1uu1n:nruunar6uunrfiorunfi m:tunrrlr{u{u
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AdAJ
3.5 ?trnl:?tR:"1vfi

3.s. r n r :irn : ry r{d:o,ir uil 16o nrliu rn : t or 6'ao tir s rnAo 1#1d EDTA lu nr:
9t

lyrrvr:nfisun'irts n'afiniru otirl#r:nrlun1:rlmtr:errfiun'ir 5 ulfi ril6'.:trsi6ltct^ilcr:asaro

UT{IT{O:

3.5.1.1 flnJsrfi:otir.rrir so u^nfia^n: kilu en"n-eyer flask lJulo 250

iafi6sr:
t

3.5.t.2 16rer:nsaruriv'lrvlof t-z u'46fin: ornfiurfirdl:ata1u

Eriochrom Black T 6un-rnrnof t-z niorsrl dry Erichrome Black r ilirurrunon?:(il?x1010.2-

o.s nitt) rrtjrh?uirriu nv'ldar:avnrurfl ufi rixrtn.r
n s s /s r a

3.5.1.3'lvrrm:srd'ual:aenluulgl:ulu EDTA 0.01 [unl: tnunout$lu

| 9 d t rj d. I .d o-i-.=- -'-13--oUl{stdl fl1ynoulril6uunrnfirj':.:ttn.itiluriillt{u ttdn.:?1o{laqA (end point) oniliurn:
io qrn r -a aa

EDTA frlslil (xniinfl:)

3.5.1.4 Spiked Sample rirlnutn'ue1:nsaluu1n:n1u CaCo3 n?1u
/oooJrn

r{u{u 1,000 mg& I md n.:lu frrstirlrir so fian-dn: tlnfulrtYt:flnlu{o 3.5.1.2-3.s.1.3
).'

3. s. I . 5 Blank ldrir n d'u In urJ fl rin'rdu rd u': til da o tir.: ri r
,!

add I I a | 4,!----
3.5.2 ifirfr uln:rut{ldufr tttiuoufr ttiluou (Standardize) 10tt EDTA 0.01 M

3.5.2.t fl ril n at : a v n 1 uu tn : n 1u ttfl n lfi uu n 1 {l o tu st zs fi n fi a'n : ftilu

Erlenmeyer flask tuln tzs ian'fin:

3.5.2.2 rd il ar : n c n r u riyl rv,l o f I -2 u' a n' fi n : o r n riu tn- u d 1 : a u n 1 u

Eriochrome Black T o-ufitntnof l-2 ttuftt4iotfit dye Eriochrome Black T iliurotnon'::

(il : v l r or 0.2-0.5 n iu ) rt tirt?r{r fiu o c'16'a1 : a u a 1 u tfl u fi il e.: r tn.:

:.s.2.:'lmrn:nfiildl:asaluutst:IIuEDTA o.ot Iuarf lnuriourfilodr.:
9a,tid.r4e.-i--1-4----.3

u'lclfl1snou6puouu01nfiri:.:un.:rilufrrirriuuan.r'jrfi.r1nqet- (end point) tnil3!'l9l:xo{

EDTA 0fluu'n66n:)

3.6 nlrrilu?Or

3.6.1 dru':uRnutdu{ut o.: 11: as a1uil19l:!1u o.o I M EDTA

Nl = N^V-
-a-i

vl
rfio Nl : n?lurdudutorer:aunlu EDTA

vt: iliurn:to{ EDTA fi 1#lunr:'lmtm: er
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vz :rjilrsnrorr caco3 fi 1#1unr: 
-lmrlr:el

Nz : narutdrudutorar:n&aruu'rn:g'ru caco3

3.6.2 il?r r orn rru nr r rlro rio n un r{tu roufl u caco3 (met /L)

Hardness (EDTA) asmglL CaCo3: (A-B) x C x 1000

tu0

D
ra iocrq 5 q r

e: iliurEr: EDTA filr tunr: lyltyt:elet?our.: (fi46fin:)

e : ilil,rer: EDTA fildlunr:'lflryr:er BANK (n'afio-st:)

j t e J iuy - a t --lfro x: rirn:tun:e61{vt.:14unvt-[6trnnr:?tn:1sl't Spiked Sample

t9l"
y :rirnrrun:sdt{f{ilunt o{fr?odllrir ( mg/L)

c :a ? r rt rrix {u I o c a r : a v n 1 u u I gt : I 1 u caco 3 fi rn-ru a.: 1 :J lu

Aur.Jdy
4.1 rn:o{lto quntofltavtn:0{un?

4.1.1 [n50.: f{ ldltrl o et6un (Analytical Balance)

4.1.2 {oun':ruioll (Hot air oven)

4.1.3 Volumetic Pipette 1u191 I u'4fi6n:

4.1.4 Volumetic Pipette tula 50 U'aa'a^n:

tr Jv
C: mB CaCOei{du{aunu ml EDTA

o : rjilrsr :r or fr:otix fi ld (n'n fi n'n : )

3.6.3 %orecovery

%orecovery:(X-Y)x100

(melL)

6'rotjrs @gr)
r o a 't

3.6.4 fl neil{lunr:irn:rc}i.ir (Duplicate)

% RPD :lC.-C^l x 100
-^-

(cr+ cr)/2

rfio c,:rirn:run:s6'r.rfi1d01nnl:arn:rc?in9.:fi r

, e iuv a I l;
Cr= fl 1 fl ? 1 U n : U n 1 { yl l9l 0 1 n n'l : ? tn : 1 U t'l fl : { Yl 2

4. nr:ilrrJ?ursrnool!:flurir
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4.1.5 Volumetric Pipette xuln 100 fi466n:ltO00 u'na^6n:

4.1.6 Burette l,u1n 25 rio SO fiofifin:

4.1.7 Erlenmeyer flask tl.llo 125 llio ZSO fin66n:

4.2 m:rnit

4.2.1 Silver nitrate, (AgNO3)

4'2'2 Sodium chloride, (NaCl-)

4.2.3 Potassiumchromate, (I!CrO)

43 nlslelisurirsrrnii
o ia 9 a

4.3.1 Iqcro. indicator solution: acalu qcro. 50 g luilrtanuoutgllJ AgNO,

nun:c?i.:'ldnunoueuer{rfindu ;iod,U tz #rIu.: n:o{ttactet^ilrirnfruoun:liliurn: t 6sr:

rud: n : o.: ri r ri a u l au r ldrfi l ar : n s n l u l u x ? n t tdrfl n a u'vt

4.3.2 ar : dr u il ri r fln sTa dn t'l'l{ ( Interference)

4.3.2.1 Aluminium hydroxide Suspension :a&nlu 125 niU Aluminium

Potassium Sulfate, (A&(SO)rqO ffOruuminium ammonium Sulfate, AINH4( SOJ I{rO (tfiU

dr 1 n f o r tirL n u ) ei{ ni{ 1 i t fra I 1.r ud'l ri r u n I t ? n il a 1 dA n fl n d u' vl

4.3.2.2 Phenolphthalein indicator Solution : CI Uo1 U Phenolphthalein

4.3.2.3 hy&oxide(NaoH)1: ouolu +o nil NAOH lurirnduoun:u I An:

4.3.2.4 Sulturic acid (HrSQ) t N: ilnJntt sQconc ul7.2u'4fi6n: a':

lu rir n du un r,r'u ri', n d, 0 u R : u zso u'a 6fi sr :

4.3.2.5 Hydrogen peroxide (H2O2) 30 %: oun'lu :0 niu ftrOrlurirndu
ai;aaa

Irasrnuillflriuoun:l l0 uannnS

4.4 nl:leliuuirururn:gu

4.4.1 d'l:a3n1uu1n:11u 0.0141 M (0.0141 N) Silver nitrate (A8NO-3) 2.395
,,t

niu lurirnduuasrJiurJirrn:h?rflu t a'n: (rfiuru1er:Iluriud'l:aualuutel:I1u 0.0141 M

(o.0 14 l N) Nacirirnlu{o 3.2 ttas6lu?0ln:rlr{lr?u nlx{o 4.6)

4.4.2 d'l:arn1uu1n:Itu 0.141 M (0.141 N) Sodium Chloride (NaCi) aunlu

- -A l ' 4--.-,-1--.-.---- 
t )

0.8240 nix (ytouua':fiqeru4u' 140 o{f,lrirnrfiua il:suril z frlU.r) lurirndu[nvrJiu

rjiurn:lrirflu t fin:
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a.lac
4.5 ?fin',l:?ln:lvll

9r

+.S. t fl pJfl fieotixrjr sO u'a 66n : riorJiurn : fi nrursaruldlu Erl"t -"y".

flask Tuln 250 fian'n'n:

+.s.2 rfiu &cro. indicator tfia6a'n:
.:,

+.S.g lyrtt:ndruar:aya1uillet: 1lu 0.0 l4 1 M AgNO'ro1tn: sf{ar: araru

r:Jduu nrnfi ru 6olrfl u fi tr dotolrtn.: t nrJiurn:n o{ AgNo-,iit+ttt 1fi n6fr n: )

q.s.q fi'rerank Jn u1#ri,nfrr,,r, t rd:rJ q^rT6n rl do +.s.2 4.s.3 tniliru t n:

r o{ AgNO-rfi '[rJ (U'a fi a^sr : )

4.5.5 Spiked sample rirlnrursr^ual:nualuulet:glu 0.Ol4l M NaC[ rJiUrsr:

zs t^afi6n: trilu Prt.r,-eyer flask flula 125 fina'fisr:

4.5.6 16l qcroo indicator t l-466n:

4.s.7'lm tvr : sr d: ua1 : au o'l uu lel : n lu 0.0 1 4 I M AgNo'rfi ld}J (fi ada'sr : )

4.6 nr:rilil?ar
,9

4.6.1 neutiu{uto{dl:aunluulel:XllJ 0.0141 M AgNo-3

N: N,%

v,
^irtyJrtJ-oN l : rdu{uroqdl:aua1u AgNo 3(uoSrJoa)

N 2 : n?lutdu{utolallo&o'luNacI- (uofloa)

v t = ilir rn : I o,{ dl : a u a'l u AgNo-3fi ldlu n r :'lm til : n (ia n-a'n : )

vz : iliu r n : t o { f, 1 : o c n 1 u x 1 n : I 1 u NacI' (u'o 6 a'n : )

4.6.2 rj?urornnol:d (rirutoufl unaoSu)

Chloride(meffL) @
(as chlorine) V

,ro u A : il i l r n : t o.t d 1 : a s n 1 u A gNo-, fi 1 d'l vr rvr : n fr: o d t c (r' a 6 a-n : )

g = rjirrn : I o{ dl:nunru AgNo;fi l#'lvuvr: n glank (fi nn'fi n:)

N : nrrurdr{uro.:cr:auoruAgNo-r(uoilon)

v = ilirrn:rorrl'lotirtirdl#1n,r:n (fiafifin:)
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4.6.3 Yorecovery

oZ recovery:lLl0xl00

i -- ra 6 ajng a truo X: 1J:1J1iuna0't:9tyt-[n0'1nn'l:-rn:]efi spikedSample (melL)

y :rJiurarnao'l:ritoqfirodr.:rir @ilr)
c = n ?1 u rdu du t o I ar : a y a I u u 1 n : S 1 u ct- fi rsr'u a.: hJ lu

6'rotir.:(mgru)

4.6.4 nasirslunr:irn:rvrfdr (Duplicate )

% RPD: lC.-C^l x 100

-

(Cr+ Cr\2

d - , y juv a t I Atu0 c,=fr1ft?1un:ufi't{yt-tnnlfln1:?tR:lUilnf{fr I

c, : rirnarun:sd1{fi 1d01nnt:arn:rvfn g.:ii 
2

5. nr riltrj?lrar'lursr :srluril

s.t rndosfio qrln:eiuovrn*o{rffa

5.1.1 Specrophotomete.d#o JASCO iu zSsO
,

s.1.2 drsririou (Water bath)

5.1.3 {'oufou (Hot Air Oven)

5.1.4 rnf o.:1h lilfl layr6un ( analytical balance)

5.1.5 {qrorrurt (desiccator)

5.1.6 Porcelain dishes

5.1.7 Volumetric Pipette tuta 10 lJ'aA'o-gt:

5.1.8 Volumetric flask ifiJtft 25 U'A6n'n:

5.1.9 Volumetric flask turn t00fia66sr:

5.1.10 Volumehic flask tulo t,000 n'afifin:

s.t.tt #ousinar:

5.1.12 Volumefic pipette 1n)1n 1,2,3,4,5 ttAUl0 fiafia'gl:

5.1.13 Stirring rod
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5.2 s]flnfi

5.2.1 Phenol ( C6H5OH)

5.2.2 Atnnronium hydroxide conc AR (NH4OH)

5.2.3 Potassium nirate,AR(KNO-r)

5.2.4 Sulfuric acidlconc.AR (H2SO4)

d:.t
5.3 R1:l9l:Ullu'lu1lnil

5.3.1 15% Phenoldisulfonic acid reagent

aun1u phenol 1S niru lu.or," ILSq tOO u'afifisr: dl:aunluldocdo{la

r f.llu.: ud:ri r}?dulu Desiccator) ay ar ud':orirn6'u udrtJ iurJiu lfl : tfl u t 0oo n-n 6fi n:

5.4.2 stock standard Potassium Solution 100ppm

- fltilgtSto.k Standard Potassium nitrate Solution olndo 5.4.161U?U

I 0 l- a fi fi n : rd o t r.r dr u rir n du t rd': rJ il rJ i U r sr : rfl u t oo l' a fi fi n :

hififi uavrfirlumnfim

5.4 nl:leliuurlrurun:gru

5.4.1 stock standard Potassium Solution l0 ppm

- fii XrVO-rO .7214 n;u(oufiqarnqfi 1OS+Z o{l6erat6ue tflupnr

5.5 nr:fir Standard Curve

5.5.1 il rr1 n Ar : a u n't UIJ'l el : n 1u KI.{O-3({o S.+.2) L!1 1,2,3,4,S fi a 6a^sr :

nrudrdu kiaslu porcelain dish udaslurfixdll#n:u 10 u'adnn: rir utunt In ul#ri',nduro

A AA J L 
^^, 

A.^..^ddaa o s

Uaann:eriR?lurltUrufi fi rirrvirfi'U O.O8,O. 16,0.2 4, 0.32 ltay 0.4 nlUa'lnU

s.s.z f,pjndl:ncoluil1n:nlil KI.{o-3(5.5.1)t!1 1,2,3,4,5 srtuiitdukio':lu
r . ., / ' I

porcelain dish uciovlttrn'urirhin:u t0 n'afifisr: rirutuntlnuldrirnd'u to finndsr: filnru

r{lriui,ildfirirrvirril 0.08,0.16,0.2 4,032 ttoe 0.4 srrldrdl (std.curve conc. lit)

5.5.3 ri r'hj : v rn utr#luu water bath nudrsdxttti':

5.5.4 rn'ildl:nra'nt L5o/o phenoldisulfonic acid t u'466n: l#urisuflrnul#
J i ny

residueauo'lon{il.: tfll : curu 2-3 u:lfi

s.s.s rsr' u rir n du il : v n r or 5 i o n' o' n : n u 1 #r{r flu u dt ri r u d'l : a u a 1 u a { 1 u

volumetricFlask xulfl zs fiafifisr:dr{ porcelain aisn drurirndu rf;nfiou rrdrrirua.:lil volumetic
AJ

rust lurfiu ririr z-: nil

a.
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s.5.6 t6ru conc. NH4oH + n^a6fin: trd'lilfurJir',rrdrori',na'u1#n:u zs

A -A ta99 v 
I t

:Jaaan: rflu] r?r111flu 6lfir'lirj:srJ101 30 u]fi

5.s.7 ri r'hJ ier ri r n'r : Q n n aou r ra r d n'r r u u r : n fi u 405 u 1 I u til n : rfi u u n : r r'l

:vrirrrirnrrlrdu{u (pp-) fiurirnr:Ennduua.: d'rtc1d Standard curve rflurdusr:.r

s.o iinr:ira:rs#

s.6.1 flnJsrdrotir.:rir (rtd16":odr.:riou)rjiiltel: l0 u-46fin: leia.:lu Porcelain

aisn rir'hj:vtl.tultfi{uu water bath tutt#.:osld Residue

s.6.2 r6ter:nga n l5o/o phenoldisulfonic acid 1 u'na-a'n: 1#uvi.:uflrnuhfl
I ! ny

residue aualurT.{ ?l-.:'ld:J : v u ror z-s u rfi
Jl

5.6.3 r6u ri r n du rJ : s u r nr s n^a fi 6n : n u 1 rimir fiu uderi r u a 1 : a t a 1 u a { 1 u

VolumehicFlask rlllfl zs u-a6fisr:d'l{ Porcelain aisfr drurirnd'u rf,nfiou udlrirua.:lil Volumetric
tt

rhsk 1ur6u rir.ir z-r ni':

5.6.4 r$t'u conc. I.IH.OH + fia66n: udrrjiurjir',ur6'ruri',nduhin:u zS

r'nin'n: rtdrl#r{rfiu oiod.ttt ltturu go urfi

5.6.5 ri r'[rJin rirnr:qnndu tta.tdor'l, u', ro fi u +os u rlutu cl :

5.6.6 riturirn:tur{uriu t rn Standard Curve ttd:ri ru rorrr:Jirurorlutn: nlu

s.G.7 B tank 1 drir n d'u 1 n u rJ fr rin'niu 16 u : tiu fia o d r.: rir

nr:druaat

pJluIn:rou

5.7

rjirrellurn: m Inorituroufl u'lu Inrtu (ppm)

)
tAegel

il : x'roln { nu I o{ 9l ?0 u1.t

t

o. nr:mnl?rurornvfrt,triinuasuantfi sdurir

o.t rn{o.riioqrln:oiuarrndo.ruria
As r

6.1.1 Flame Atomic Absorption Spectophotometer U?lO VARLAN [lJ Spect

AA-640
i,

6.1.2 Graphite Furnace Atomic Absorption Spectrophotometer Ul'10 VARIAN

qu SpecrAA-800

6.1.3 Volumetric pipette lnna 1,2,3A.5 llnu 100 u'nfia'n:

= nrrrurdudufititu'[d (pprnt x iliiltotqnfirulo.:at:asatufrrodt{ (*tt
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6.1.4 Auto pipette 1oo,5oo'hJn:fisr:

6.1.5 Volumetric flask llulo ZS u-a6fin:

6.1.6 Volumetric flask tuln 100 tt-o6fin:

6.1.7 Stining rod

6.1.8 Erlenmeyer flask tu1o 250 u'aa'6n:

6.1.9 Hot Plate

6.2 cl:lnii

6.2.1 Nitric acid, conc. AR ( HNO3)

6.2.2 Ethyl alcoholgi%

6.2.3 Stock Standard Jnrs F., pbnerut{ldu 100 mgll ( AR.Grade) tliu

623.I Lon smndard Solutiqr lO00 mg/L Eiser([) nitat in Salpetersagre 0.5 molll

10{MERCK

6232 Lead Shrdaxd Sohliqr lom mg& Pb0.IO3)2 in HNO3 05 nnl1l lto':

MERCK

6233 Cadmfun Sadard Soh1iqr 1000 mgfl Caenfunn ctrloride in Hydroctiloic

t]NMERCK

63 nl:leliuilrirurrnii

6.3.1 1% Nitric acid

flr:Jn tn.Iog cone.l u^a66n: kilu votr.etric flask 1u191 loo fi466n:

tstart!;,
lrn3il: ulJ: lJ'ln : n?uu'1fl n u

6.3.2 1:1 10rt (l% HNO3 :95Yo ethyl alcohol)

rn'! l%HNo: nllu 95%ethylalcohol dr1 1u6'or:rri:u t't
clo

6.4 n1:tgr:UXll{1U1il191:g1U

did.qe
6.4.1 nl: tn; uurrl:asn1uulel:!1uln-ol4 11 lqlr on (fe) rirr 5l Flame atomic

absorption Spectophotometer

6.4.1.t Stock Standard Fe 1000 pp- drringrJ (trn{o O.Z.f)

6.4.1.2 Working Standard Fe 1000 ppm

flt:Jnstoct Standard Fe looo ppm lr to fiaa'6n: kilu

Volumehic flask flu'lo too fiafifisr: :Jiurjiruisr: dx t xHNo3 oiln:ril;illsl:
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6.4.1.3 Working Standard Fe 1,2,3,4 tt0e 5 ppm

flr:JnWorting Standard Fe 100 ppm lJ1 1,2,3,4 tlav 5 ru-46fin:

lcilu vot.r-etric flask rula 100 ru-afifin: rjiurjirursr: dx t'toHNo3 nun:uiliulgl:0un::.J
IAOQ

lJ:U19t:9l1iln1nU

6.4.2 n I : rfl ; u x dt : a s a r u r r er : $ r u rdo il 1 r r q n u ri? (pb)zir rn fu Graphite

Furnace Atomic Absoption Spectophotometer

6.4.2.1 Stock Standard Pb 1000 pp- drr*o;:J (orn{o O.z.:)

6.4.2.2 Working Standard Pb 10 ppm

iltilsrstoct Standard pb 1000 ppm rur t0l^nfi6sr: lrilu

volumetric flask lllltet 100 u^na^6n: :Jiurjiuro: dx t xHNo3 tun:uil;u1sl:

6.4.2.3 Working Standard Pb 0.1 ppm

fltilnwort<ing Standard Pb l0 ppm ur t finda^fl: trilu

Volumetric flask lmlet too fiafifisr: rjilrlitrsr: iltu t NHNo3 oun:uilix1st:
di

6.4.3 n1:rer: uudl: a3aluu'lel:1 lutflofi lrlqttnnffi uil (cd)

Graphite Furnace Atomic Absoption Spectrophotometer

6.4.3.1 Stock Standard Cd 1000 pp* drringrJ (orn{o 6.2.3.3)

6.4.3.2 Working Standard Cd I ppm

flrilnstoct Standard Cd 1000 lJ'l 100 lruIn:fin: trilu

volumetric flak tutn too l^4fi6n: rjiurjiurn: dxv"HNo-3 oua:uiliulel:

6.4.3.3 Working Standard Cd lppm ul 500 luln:fisr: kilu votumetric

flank xu'rgr too finfia'n: rjiurjilrsr: dxttrHNo-3 tun:uiliulel:
a.laJ

6.5 2fn1:?tR:'.rv1l
gAcrAad

6.5. I n1:A'1.:tft:0.:ttn?tfl on1:?tfl :'lc1'l
joro r- , dt q ,i d t & - I 4 a

,'t lTU C Yr lUl Asr rO U r I nJ U 1 n tfl €U Yl 0 & U n I : il U tlj 0 U n': U U n 1 : tO 0 nvu fl

ro{;dnuaynr:dr.:rirntrilcruo1nrflilfi.rdrrflu nr:dr':rnio.:udafirirurrarutu'nfi1#orirfahJ-- - --"{---'- e

I

txu

6.s.t.t txo/o HNo-3 l#usirniolud: ts urfiudrdrrdaori'',nfru niu
ioY 9 t c a9

Deionized Water 0U?llJnn:n n?l tfitllf.:nOUUllJ1 tU{1U

6.5.1.2 Mixture 1o{ 1% HNO-3 : ETOH 95%: t:t lddrsrnio.:rrfir
I e I I ! ;, iqy 9 t q---e-rl----

9t't { dl u6 ? A 1 { a ? u u 1 n a u 0 u ?r u 9r fl : 9r fi ? 1 t?l t tfi { n 0 u u 1 lJ 1 tu.: 1 u
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o.s.z ifrirn:rc?flnuii Nitric Acid Digestion

6.5.2.1 fl uJ n d'l o tj r.r rir thi do { n : o.: ) 1 00 fi n a-a'n : kilu Erlenmeyer

flask tllJ'to zso frafrfin: trasrfil HNo-3 (conc) 1 il-an-a-n: lri ghss teaos rdoflolrTunr:rdopr

, odr.::utt:.:" 
u.r.r., rir6'aotir.:o n (6.6.2.t ) tj:srruuu Hot plate (firlu Hood)

o u n : y ri.r rji:r r sr : rr do rJ : e rl r 0r s - t 0 l.l^a fi fi n :
6.s.2.3 s1a o d r.: o r n {o G.6.2.2) do 1 #,6 r,,d', ri r o n.: 1 u volumetric fl ask

flu1n 25 u-afia'n: rjiurjiurn: dx v, HNo-3 tun:u:Jilrn:

r u fia o ti t r u nriu sr o u usi l#rir n d'u un u sr-a o d xq

6.5.2.5 d r working Stand torrf ar.ryfi dotnr: innrrruultdu n ru{fi o
j j s r h ro r d

toltnio.:tvlofir Standardcurve uo&il1 Blank, or:osorudrorirqlilindl Absorbanc" d'aurnior

Atomic Absoption Spectrophotometer

6.6 nl:fi'lu?Bt

rit Absorbance I o.: rrt: a u a rusl'lotir lfi ldnvri rhlrfi uu 6'u Standardcurve

,uiuo ess ovdruoonrurtflunrrur{ru{u1# Inufifiirn:rc?iovdorlri dilution fu.to, lurndo.r

ees riourirnr:io

rJ?l rar lau v : (ppm) : n':ru r{u du fi dru ldr r nrnior (ppm)
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tnil,r{il1 et: g rurirutlnn

t. ulrrglrrrilr.o,uuurriruirdonr:uilna

.J*
9r1:Nm l,.1 qoldxunrl{nluRlYt

. etlttd l.2quelilhvrrlrni

qaral116

ml.tnluRl?l
?r:r.rirurora fl .fl . 2535

olfl:u. u1l[,

Yr.fl.2534

:tunm
l" a

tnotcn nlff uoYlnllllsdu rnordoqlarug.rqn rnordoqlalgsqo

d (cotour) 5

(rilrurjar6riu -
Iauonrf)

50

AU
(ilu?uila1nuu -

al
tnxoan)

laasorn

narlliu(Turbidity) s (uil'lunrrliu) zo (nilrun:rurju) 'hifinsnou

nrrrflun:n-rirl(pn) 7.0-8.5 6.9-9.2

Gd
qotdilusrYll.:[nu nrias (fiafiniul6n:) to n,iurioutlrnuo rfl uo dr.rdu)

t1un],
1" 1

tn $lcn n 1ilu91 Yl ttltt'lt crr rnordoqlaugsqo rnordoqlaugsqo

rrrf,n (re ) lilrfiu o.s 1.0

ruunrfia (un ) 'lilrfiu o.: 0.5 2

To.tttn{ (Cu ) 'lilrfiu r.o 1.5 I

drnvil(zn ) lilrfiu o.s 15.0 5

d'arlln(so + ) Iilrfiu zoo 2s0

naol:ri(ct ) 'hirfiu zoo 600

llQool:rf(zn ) 'lrirfiu t.o 1.5

'lurn:vr(No-3) lirfiu +s 45

n:run:sdtviruun

(Totalhardness as CACO3 )

lilrfiu roo 500

nrr!n:cdrlnrrr

(Non-carbonate hardness as

CACO3)

lilrfiu zoo 250
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etlrNd r.2 quduf6?tl.ttflfi (eio)

firr: urn:nrrrilr",urur,lruil:vnrgto.tn:lmiuurn:l:6 n.g. 2535 [asrtln:gruriruinrl

il:rnratoqn:u?t:?{fl1r'l:uqx fl .fl. 2534

qarcruffinrsrnii mri:s (fia6n:"ll6n:) (s nriurtsurirnunrfl uotixdu)

:1Unl: rnor.fi ritr unfi rfl ilt v oll rnor.rioqlarrgsqn rnardo{aug.rqn

e
lJruluu?ad1:Yl{fiun

(Total solids ) 'lrirfiu zso 1,500

ar:mq (As )
t, u ra
9lo.: tuljtnu 0.05 0.05

hurluri(ctt) dorhifirao o.2 0.2

n;fir (Pb)
y lr<
910.t uJUtau 0.05 0.05

rj:ovr (Hg )
y lrd
910.: uJ1,t0u 0.001 0.001

unnriuu (Cl) do.:'hifirau 0.01 0.01

ruarfior(Se ) dor'[rifirau 0.01 0.01

a
quduunvll{tnu yilau (u'n6nillfin:) (u nriuri uu tiru uotfl u o tir.r du)

- io o
quanuilsTlYl'l?1! vilru (l^a6nil6n:)
o aa
anu0lSr'l{ttunmt:u

(Standard plate count ) hjrfiu soo InInfi rioqnurarftryun'rusr:

hirfiu soo InInfil
/a

8nu1f,nr{unrun:

Most probable number of

coliform organism ( MPN)
r i , ! t .r
rigunrr 2.2 n0rI15ou0n!lflnlsuntun:

iounitz.z
, lv

0rou1:0t

Escherichia Coli
Y ta rd
910.: lulllau dor'lilfirau

J^

Qnxlflnltuntrn:
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?
2. rln:grilqilnrildlu?Innluruun fl zsu

,lrrod x3 uler: $1rq*o',nrirlilnnluvuuvr fl zs: t (n:vr:xrur rn'lmtl,zs: t )

uAal
{oilann:?o?ln:1eilg

tia<
tnolcnqiun'lv{u"llJ : tnn

luruult

nrutflun:n-rit.: 6.s-8.s * unt{uille.lu

'hidrn'ir s.o

d(r ri'loun a n 6riru -lnl o a ri) 15

rrda
n?1u{u(ilu':utduvlg) 10

illu 1 m fl r: ffi a r uvi.: u l n fi tr do o r n ar : a s n 1 u (il n./a ) 1,000

nrun:vdr.:(un./a) 300

rmf,n(ln.to) 0.5

rux{n1fid(lln./n) 1.0

yto':ttnl(un.la) 5.0

d.rncfi(un.la) 0.05

nvfir(un.la) 0.05

Jn:rfiurr(un.m) 0.00s

runnrfiuru(run.la) 0.05

dr:fird(lJfl./a) r.0

rJ:ovr(un.la) 400

dau'{n(ln./o) 250

nao'l:d(un.la) l0

'lursr:n(tn.la) 1.0

r,lgool:ri1ln.la; l0

uu n fi ri u rJ : s m vr I n 6 v,l o il Od u fi td u I t oo u^ n a^n'n : ) 0

uun fi ri u rJ : c rn r In 6r{ ofl trd ufi tdu t t oo fi a n'fi n : ) 0
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3.rnor,#qorn',rrri', 6o"uo wHo (llzszt\

,lr",od t.l rnor.riq *oln ri.,6rto{ wHo iJ 2s27

a dd a d
Tr r:'lll l9r o I Yl 91 5 ? 0? ln 5 1c fl

I
uu?u rnsu'fiqornur

ti',6u wuo

6Jzszt)

ooiad
1fiYt9t:?O?lR:1vfi

n:rurflun:n-rir.t ( pH) 5-9 Electrometric

el (Colour) runonfirir

-Inuonri

300 Visual Comparison

n?1lJ{u (Turbidity)
d a-

(r0uylg) 5 Nephelometric

ilirrile r:ncaruviluunt
Aa
YllilAOo'lfld,l:au010

(rDS) (rn./a) 1,000 Gravimetric

fl?1Un:vd1.t (Hardness) (!n./o) 500 EDTA Titrimetric

d
lflan (Fe) (un./n) 0.3 AAS (Flame)

tuJ{n1ud (Mn) (!n./a) 0.1 AAS (Flame)

Yl0{ttn.t (cu) (lJn./a) I AAS (Flame)

drnsd (zn) (un./n) 5 AAS (Flame)

ngn? (Pb) (!n./a) 0.05 AAS (Flame)

ln:rfiul (cr) (un./n) 0.0s AAS (Flame)

ltnnflu! (cd) (lJn./a) 0.005 eeS (Flame)

dl:11U (As) (rn.in) 0.05 AAS (Hydride -

Generation)

il:ovt (He) (lJn./a) I AAS

(Hydride - Generation)

frnrv,ln (So +; (xn./o) 400 Turbidimetric

nno'l:rf (cI-) (un./n) 250 Argentrometric

lurn:n (NG3 as

N)

(lJn./a) l0 Auto - cadmium

reduction

llqool:ri (F) (!n./n) 1.5 Lon Selective Electrode

ulnfiriu rJ:smm

Indr{oiu

MPN/I00 iln. 0 MPN Technique

dd I

IruflYlr:u u:;[fl71
aro < a r /
ilnn tflafl0:u

MPN/IOO UO. 0 MPN Technique
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il'reH g lulirulnlafr #u?Inn

l5

20

6.s-9.2

1.0

0.5

1.5

15.0

250

600

1.0

45

500

250

1,200

0.05

0.1

0.05

0.001

0.01

0.01

5

5

7.G8.5

lilrfiun'ir o.s

tirfiun'ir o.:

lilriun'ir r.o

1ilrfiun'ir s.o

lilrfiun'ir zoo

hir6un'h zso

1ilriun'ir o.z

tirfiun'ir as

lilrfiun'ir soo

lilrfiun'ir zoo

lilrfiun'ir ooo

dorlilfirau

dorlilfirau

dorlrifirnu

dorlilirau

doslilfirnu

dsrlilfirao

hirfiun'ir soo

rJnrei'riu-Inuoari

uilronmu{u uru

!R./n.

rJn./4.

ufl./4.

un./n.

uR./4.

xn./4.

ufl./4.

!n./4.

!n./n.

uR./4.

URJA.

!RJA.

xn./n.

un./4.

un./4.

uR-rn.

un-/4.

Inlafiio au..ru.

d ad
lou.il.t0u

do roo nu..ru.

t.fl(cotour)

2.nlu{u(rurbidity)

l.nrurfl un: n-rir'r (pH)

+.ruf;n (re)

s.rj.rnrfia G'an)

6.vtolttn': (cu)

t.drrlrtfr(g,n)

g.cfl61y,ln (SO.)

g.nao1:ri (cD

ro.r'lqoo1:d tr)

11.Ju1q;n (NO3)

tz.nrrrtn:sdxriquun

(Total Hardness as CaCO,

t 3.arrun: s dr.: o1?: (Non

carbonate hardness as CaCOr)
J)
aA

I 4.iliu1t[ d1: il.: il u nila Y a'lu

ld(rotat disslved solids)

ts.ar:uq (As)

to.'lsurluri (cN)

rz.n;rir (pb)

l8.rl:ovr (Hg)

tg.unnriu! (cd)

zo.ia'rfiuu (se)

zt.rinrnifi n:T tnu1nuii

Standard plate count

zz.int#finstorruJnoi6

Most Probable Number (MPN)

z:.6.Inln (E.coli)

m1{n1uR'1fl

It'l{untnt

qiufrnunrr

tnnrdoqlauglqn"

(Maximum AIIowable

Concentration)

rnardrirnuog.rgn

(Maximum

AcceptabteConcentration)
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nrir!r1.. --. -.-- -------

ltuufroufl'Iil

fl milnu rE'tnrnrfi uS1na ilalr1unerur*uordariol:nqtu:;i:l

ilnu rn: fi r run :-u fi nta uI: tn utu'tndlraE u qtn rn*ir u a I u u qi I xrjriru

frirrc,rlu nrtmrlrn nlratorrr

,r*rrruro*drfl u :huriltolnr:flnutr'tuifo rtolorrfinrrqunrttrlu!Int

ilulifutfl$t*s*iltrialraqtrr:#:l ilnnrr'rr$: rt*fufielaultlnurumtl*n?uqrnrn

ftua turr{ I rtdrtru l:urtn-oqraIiEqrurruTalfi* Rs:ts:n::ufll6 fi: 1!mn:tu

ihu.19dou) uufinurdoqua:rlrrfi i*rmrrriirurtailuJr;Iorriarir{ii{t'iar.tr:rflnur

rn;rrnrnrnErm i*nrrlu#ruqi'tr'l ldarfifr n:sutrnrr ild:ui eulunrrr*au:Yrnru

lmsnE8dxii.rfi rmirnh:,rrsrturm uamn:ruf, arfi u rmiri:rri anh n"r, fi nu#r
- Jiur lnntuilutt
{mrfrr6{larfrrnm;ummirulddrmcrn*rreoro'rrrf uaatal#hhfi fr Eulrlru

rouoruqndamutmurilurh r*oec1dtiotrfi6*rJ: clfinif{ ndm {'rtrdrtaiu: srir

Caqgnsrirunorr&ot *.=6arilua:rudu uaomnnrntrsua'lunanr:ilnxrn rt:ru
,3ItltUll

t- uuttdauntrdrtrcnarr#:o

d:u* r daryiP#{ar1ff r:Rrda-uout

dzud : {oryanrrldrfi grtlnnna;riilna

derr* r aaluilft tr1-{talriurna:nrutrrru{lqan'tt"il1'#t'$

z hh*riru*lrisutaunuildeusrul$nisrnau
l- llrmaugerurtaxDurlflrDu*a*qn*io r*orhdrrslrolriruIlllflurfal|ahr

nrrrsr:;{foqourrrfr*i?Irro tollr.rnrrurad*a?:lrynurftua'luu{ d'nraetxunnr

drm otfi al {*nfad:u rtrtf q g
qlEfiul.I?u"ro

urlsr:n::finr firnin
:fa sztsooozie

iaafnEnu .tlli qpX r ltl R stsffiJrlrtffi gs,

t?r:arru#ll:af,al)
unrtnmdaquatruri
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uuuao uo uldru iuil : yr ruu

*aufi r {aXnr$1#rioryauilunouolil

"i de. d
d riiuo.r hirir rnS o c u u tu ( / ) r3 o ro'u rirl u.d s{.i r{ n r u n a uril u ri.tt o l riru

t. t?tfl

( )r.uru ( )z.uf.r

z. rlo1riuriruo1g.....................u 1rnun'rueio 16ouduIrJrJnr{Ju r iJ)

3. dolunlfi

( )r.Iae ( )2.dlrrcr ( )s.ilru
( )a.ntir ( )s.uun

4. :go-unrrFlnur

( )r.rJ:rolfrnur ( )z.rirolflnur/il:v. ( )l.orlrJiruEF/il?d.
( ) +. rJ?rgrgrnS ( ) s. qrndrfirUtU', ( ) e. 6u1 1J:n:rq........

s. or6n

( ) r. drrrrnr /ilu"n{luiJimun'n ( ) z. q:fitronru

( ) r. drtro ( I +. iuflrwirlrj ( ) s. rnunrn, ( )

o. urirfiu ( ) z. u-nFou / u-nflnur

6. drueuarrinlunirGou

( ) r. oqinuraur ( ) 2. 2 -5 nu ( ) l. e-ro au

( ) +. urnn'ir to nu

z. nuldcio16ou

( ) l.eirndr s,ooo urm ( ) z. s,001- 10,000 u'tyt

( ) r. q.rn'l'r r 0,000 u'ryr ( ) 4. du1}J:a:;U.................

g. Jrailrco'rgt"r

a. t al rinlun il6oufi I: arJ:s rircr"r ni o lil
( ) r. fiI:arj:cdrn-r ( ) z. hifiI:ail:cdin-r 1{rutJrio o)

s. z dr fi ru r fi nlu n i'r ri a u fi I: a:J : y rf,rd: oc 1: #r r

( ) r. hirrq'l:a ( ) 2.ru'llf?'lu

( ) a. nrudulnnnql ( ) 4. nrsm'Eolutr rJrnrio.r

( ) 5. ilrnnrro'l"urs

( ) 7. :vuunrqfiuurulr

( ) e.I:nrirlr

( ) 6. lvr:ood
qg-ia( ) 8. 0xllflfluilf^t?1.tu.t

( ) to.ilonri'nrau{ilI:n

t

u
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( ) 11. 1:iasi'udnra:r ( ) 12' ii:tulsr

( ) 13.o'Iuqnf finr: 146.r ( ) t+.I:n]afiflor{ trai'afirfio

( ) 15. nrruiulafinn:'r ( ) ls.fiI:nil:;'irdrlrnndrtl:n(ciot nu)

e. qtnrnln ortr'hJ uo{ alrf, n'lu nirrt ou

( )l.tnautuo:ouni:fiqtnr1rfi6 ( )2..[nflu'lun:orLnirfiqtnrn-[i6

( ) 3.uNnulun:sunirfiqtnrnfifi ttncur{nulun:ouairfiqtnrnti6
h rdl,( ) 4. tuuxo{a

tO. rfioiornr:riuilruyiruttacaurfinlun:sunia}Jiunr:inurrilnu (nolldlrnn'jr t )

( ) r. I:.rnuurnrj:c'frfiuinrrirr?u ( 't z''fl'dn rrili'
Z o ' !-. tl e ' !

( ) r. fiourfruro.rflirriu ( ) +. tll'lYlulluljlulYlluu

( ) 5. iunr:fnurfidu1 ( ) 6. I:lnururar1:cdr{cilinrta3:?l'fln

I rravdsurfiutol ( ) 8. anrufidu'luonruilotrn 4o o't

( ) 9. I:llrourarl:ciirf{ufo :il'df, 
"a'duulfi''uo

t. nr:ldrirtolrirutta;<t1rin1un:ounirlnurh}Jrdrrf,ofion::lln (srouldlrnn'jr t )
' *aud z {oryanrtl$rirqtllnn'racu?Inn

( ) r. aru uagdndr.r rrirrfu ( ) z'dqlorrr: rrirriu
A ,& / \ 'L( ) r. Eurrirriu ( ) 4' fl1:lnun:lilluu

( ) 5. oru dndu trav il1wrrr: ( ) o' ion::uduluontufiotrndo s

( )7. oru dndrl rl;lortrr: ,,urd, ( ) t' fun::lduluonrufiotrn {s z

( ) e.lfiirv1nfitnrtu l-4

z. rJ?ursnirl#rio{u rtacil:crnfl lolrfi firiruunraxl?nlunirrioul#lu{oii r

2.1 d0
orudndr{...........6n:ni'l ( ) r.rj:cilr ( )z'rj:srjrfi':6u( ll'rirrio( )+'6u

il1.rorrr:.............6n:til ( ) r.il:vrJr ( )z.rJ:;r.hfi:6u( )s.rirriot )a.6u

flt:mun5..............6n:/a'l ( )r.il:cilr ( )z'rj:silrfiadu( l''tiltiut t+'du

dut1rl:a:cq...........--.

drueu...........in:lril ( ) r.:J:srjr ( ) z. rj:vrjrfi'lfiu ( ) l. rirriot )1.6u

,' * *ltlllulllE d u1r ur ufi I rirdu ri',r t t1 n, * r{lu siu
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z.z flnqi
oru dnd1...........6n:riq ( ) r.rj:srft ( )z.rj:ctJrfi:fiu ( ) l. rirrjot )+.5u

rl;rorur:......"""'f,n:/o1 ( ) r'rj:cilr ( )z'rj:cilrfiedu( ll'rirriot )4's'u

n'r:rrlun:..............6n:ltil ( )r-rj:vrjr ( )z'il:cilrfiafiu( ll'rilriot )a'6u

6u1hJ:o:;1t........'.....
,druru...........6n:ttYl ( ) r.rj:vrh ( ) z. rl:;rjrfir6u ( ) l- rirrio( l+'6u

** *?tututl't eJ du1 rl r udl rlrdu ri-lrt, 1r,, rfl usiu

r. rlolriuritiluasdulSnlun:o:.lnfrduod"i'"J:vrJ1rJrldriol:'i

I:rturura
( ) 2. il#rfiuriloririrdur?r:or

( ) do rn:rg

( ) l. 1ifi iirfi u rir1fl #lritio ri'rrlu,i'rrJ r rrl r'trinol# hifi rjournral rlr

uisrirrlulrirfi urnoi lriirir:J:cdr nirrj:cJrLirioulra

( t 2. rlu., o rr rir 6u rl 1,r ar ur: fi 'laa, urnni, lon'iv rJ a on ful rirur nra

,ildrl riarurnl riril:cilr hicv ornrjul 1#oru {ndr'rl :Jr; ilrrtnl

( ) 3. hjfi uu rirdul l.frr o {lnauriirr lrjfi rirl#rhifi m rua's u}ifi iiodulr

,',u,,ournirhirfi u.rnoldslldrlniufl dr:nrtr'rrfl u

( ) 4. etolrirorir,3 nr:riril:cilrr{ludrrlr.r{riru 6rilrouinr:

( )5rrse?ndtolo

( ) I . fi rirrj:yrJrr {drufi a;ornnl:vrJ rfi qor n1r }ro rIUR?:ldurJ: s:Jr

( )r. firirurnral&rlarfrrovl#rirrio

( ) 4. l#rirrlurlrniudu

( ) s firir:J:r{rn{rfiuldrreiin:rufiu{u

( ) Liuan.ra:rufinrfiu

a. r6lriurirufinnuffinotirrl:ri'uqornrnririlmJrlurhuxo.lli'lu (nou'ldrfiw t)

( ) l. if,nrlaonrio'lunr:1#

( ) z. i?nlrirlnonflolunr:1#
( ) 3. lil ld|fifi ilryrJr rlfifi rio irrJ:rilr'hiacoraifi urJulilrJnoariu

,1.
rjuurl ai.r {ultn'luq6rlu

( ) 4. hitranln'lrufinrfiu
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s.qorn lvr lirfi virulflurloqriufr dnuorvodr'rn[:

-ianuotsill ()laacorn (

dnugr;fi2 ()ldia (

dnuer;fit (lhifina"ufiailnfi (

a-nuorcri+ t I'hifi:aYr6fiarjnn' (

dnuarcris (ltiin:runsniu (

dnusrcfi+ ()triirirrj:srjr1# (

lin6ufinrjn6 ( )lrifinrrurfiu

)fi:amfifiorjnfi ( )biinrrurfiu

)fin:tuncn:-u ( )Trifinlut#u

I $finhia;oroilnonfi'u ( ) lilfin, rlrfiu

I riu
aaacJ

) xtlduu!flon

( )'hiin:rurfiu
b rd d( ) tuun?lull.lu

l.-i
ulcl'lll5u9lu

6.riruuocarurBnlun:ounirr1: varrltgrrrirrhfi riruduntsti
( ) Lifiarrurfiu( )ld ( ) lilld

z.rhfr riruuaidrlrifl lun:ounf:tdHr,ilrri',tjrrmilla uovfi n-nuusodrr'l:

7.t il:;mntooiriidl
( ) t. rinjrcilrtrnrio ( )2. n-nornriu ,i r'to',u rririr a:c r I l.rilr'lu

( t t. doriurry,?f, t I s. durirdo I ttoc {o 2,1 ttacdo:2 rravrlol3 tlas 4

( ) s. Lifinerurfiu
- t d

7.2 iinuols{oilil'lail

a'nuglcfit ( ) laasoro

ii'nusr;fi2 ( ) ldiA

( )'hjio:rurfiu( ){u
( )fi?au'urtf,n ( )lrifinrrutfiu

a'nusrcfir t l1ifindufinrjnfi t lindunnrjnfi ( )lilfin,,rfiu
n A-nnugrgyr4 t lhiirarrfifinrjn6 ( )i:amhftnrjnd ( )lriin:urfiu
dnsflcfis ( )hiin:runsniu ( )frn:runcniu ( )tifia,lrlrfiu

dnuEcfia t l}ififirhcr1rl# ( )tf,nli<ruornilaonn-u( )hjfinll6u
s. rioudur?rlur?a z rirurirotixl:

( ) t. du'[nun:.r ( )2. n:orfiu ( )r'riurioudu

( ) 4.n:a{rla;durioudu ( ) 5. nnnsnouldltirr{nld ( X. l#ar:du

( )2.1#odr,r$otrzfr ( ) e.ldlrnn'irr it ( )s.'lilfrnrrlr#u

q. dr?irulilldrJfrri6ludo z rirurJ:;aurlqurrl:nrlor r?o.rr?u rilud:lun:urll13
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