
t2o flS llav?finlt

qrln:d ar:rnfi uuuoiuuiiu#lSlunrrfloao{
,l

?fiEqunror

l. flrilnd(Pipette) xurn 1,2, s n'a66sr:

2. aonmnnol (Test Tube) 1uln (12 x 100) fiaalxn:

:. t:ngilrlrj (Erlenmeryer Flask) xuln 250 tlac l,Ooo iafian:

+. tanahililrn: (volumetric Flask) rurn 100, 250, soo r'a66n:

s. finrnof (g""k"r) rrurn 100, 250, soo n'afifin:

6. rrvi.:ufrrnuer: (Stirring Rod)
.^d7. tnenfl1lr,1tu (Desiccator)

s. figi{ilnonmnaor (Test Tube Rack)

9. fi aoofl oolltorder^n (Plastic Syringe)

' 10. nlrvrrinatann (Phstic Cuvette)

t t. 'h?u::yr-o (nuter)

draaii

t. unar4urnoo'l:d icuct,) AR, Ajax Finechem

z. Iu6 ul'lsln : ttuv'losur'lm (NqHPo) Commercial, I ?ulfii

:. Iu6ornrfrolun (Na2cor) AR, Merck

+. lqr6or"i'an4sr (NarsQ) AR, Riedel

s. lm6ur'lso:on'lryd (Naou) en, t',terct
5?

6. ltUnulryUrJnno t:n (Mgclr. 6HrO) AR, Ajax Finechem

7. lrufiurlnao'l:d lsuctry en, cartoerba

8. rrr6u!,lan:on,[.rd (su(oH),. 8H,o) AR, Ajax Finechem

?a
9. ntonlSuoufi (Hrcor) AR, rflunn

10. n:niloalloin (Hrpoo) commercial, rofifir

tt. lofoou (u) naobd (Feclr . 6H,o) Lab, Ajax Finechem

tz. ovqfirfiuU'lurnrn (Al(Nor)r) AR, Riedel

t:. lnuyrarfiullanronlryei (KoH) AR, Riedet

tq. Inuvrardutl lololnd (ru) e,n, Ajax Finechem



ts. Inuyrarfiuu'lnln:rrun (I!Cr,o.,) AR, Ajax Finechem

16. n:adnfl?3n (HrSo.) AR, Ajax Finechem

17. rao (II)'lurer:a (Pb(Nor)3) AR, rnin'n
la

tflto{u0

t. rniolrilar: a cl"rrrililr (Precision Balance) ju tvts tooz:

z. {orar3ou (Hot Air oven) ju Modell 600

3. lnn:O{qfugulnlfl (Suction Filtration)

A<?finl:oltu nll?ou

nJrt ulltuu0nuurt0{grvflot{loufnlfl RUlnlflnou0ntglrau 25 U0ntu l
o 4 .i 

" ,^- , a j -rir n r : fr n u r ar : fr rir rJ q ffi u r u da rfr o n s n o u [n-o g n'n u v 1 o { fl r n o u fi lfi o ] n u n 1 :
d o94 , ,'

reriurrdl: ns nlolriln rrurriuriu I movdms ir'r{uarflnJncr: avn ru ;rrrer: t iaain: rttjr
o .,a r Z "1 - -^ il d,

tridr:1i1 0n501n ua? []Jn 1flau Maan: rY{0[uun'r: nnflvflouYrl tfi{lu9l0n'lt?nn1
)-6larta?t!q{ Yi1n1: Yloa o{n{n lt l{Yr 3 fltlflfinltlnnosn0u [6u n'r:rulfi']]lJ[:ulrlo{}1214u.l

9vsa
nsn0u n15lfl181lt d0n10{nvn0u fl't:nxn?10tnun0u fll0tf,rvnou xuflnr{a uos
, .l - 4 , j 

' .i- a , 44 ,
tJ:srJ'rnHnn'r:vrnao.:[110n6[noned'r:i'lu?u 3 fl 0r.rBdl:vrfifiln0nnsno{lJFr?1.ru'rJo'r

A,
avnou[:uu tlJtnvnounnl'l tfi oonmnno{ nvflou[[uu tlovf,l,o{nen0 rot0u

-io qr 
"gr1t1{ 3 ndlt 25 ndl:Yr tx lnl:flnu ln 1:lnnnen0u

di : av a rufi ?iril A fi3 u r riu TU9110{flgnou

l. CaCl, + NqHPOo

2. CaCl, + Na2COr

3. CaCl2 + Na2SO4

4. CaCl, + Pb(NOr),

5. CaCl, + HrSq

6. MgCl, + NqCg,

7. MgCl, + NaTHPQ

8. MNl, + Pb(NO),

9. BaCl, + ttq56o

CaHPq

CaCO,

CaSQ

PbCI,

CaSQ

MgCO,

MgHPOo

PbCI,

BaSQ

r8
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en1l.r 3 (eio)

di: ny nrofi lirilAfi3 uinlu

10. Ba(OH), + H2COI

ll. BaCl, + NqHPOo

12. Pb(NOr), + KI

13. Pb(Nor), + Na2col

14. Pb(NOr), + HrSq

15. Pb(NOr), + NqHPOo

16. Pb(NOr), + Ba(OH),

17. Pb(NOr), + NarSOo

18. Pb(NO3)' + HrPO4

19. Pb(NOr), + KOH

20. Pb(NOr), + I!Cr,O,

21. Pb(NO3)' + NaOH

22. FeCll. + Ba(OH),

23. FeCl, + NaOH

24. Na2COr + A(NOr)l

25. A(NO3)r + NaOH

BaCO,

BaHPOI

PbI2

Pbc03

Pbsq

PbHPq

Pb(oH),

Pbsq

Pb3(PO4)'

Pb(oH),

PbCrrO,

Pb(oH),

Fe(oH),

Fe(OH),

A(COr)l

A(OH)3

t00nndltntfixl'tsd
a - tA a , ; zl oyo
flnu rmo n0{uns?rn:lvfi[Y{0rd0ne d'r:1r[1{ u'rvdu I 8dr: 0ln ] ndr: [11o tY lunlt

,, a .! tAa rloroaoldrriogrJGorar:rirruoLE!1ud?ui;nrrnnnsnoudrnr:flono{ 2 r-uer0u

Fr.:u

t. nfi urrfi ornarud'rlolnsnouniu:yusr?nrdlilunr:rfionunouro'r : rJfrffi ur

2.1 CaCl, (aq) + Pb(NO,), (aq)

2.2 cacl, (aq) + HrSO4 (aq)

2.3 Pb(NOr), (aq) + NarSOo (aq)

Pbcl, (s) + ca(Nor), (aq)

CaSq (s) + 2HCl (aq)

PbSOn (s) + 2NaNO, (aq)

YU910'1flUn0U
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, '- iry- a ri -Yrln1tflo!'Ifld1:Yr't 3 0n:ulYr t6fln[aon[ 0?lfr:1s nnu sl.tolnsnou

lnunr:rniu!ar:dvnru cacl, pb(Noj)r, H2so4 uav Narsql#in ar! rrlu'flu t moyamr

!" , i
0rnfurilnl:mnao.:ddr:fi t 6o cact, rirrJfr fi3u'lrir pb(Nor),Inolder:ovnrun'rnr:rl a

f,nurnr:rfinovnou ionarlqllnol{h?u::nhtr?o Airplane trjaulunlri'nriiurryilnr!nt

uovd.:rnsrdnuuvlo{nvnou r1n 1 urfid 5, l0 uau ts riufinnn ornriurirnr:mnno.:
- , ,i ,d, , i a

rriur6urnlu ueinJ6uu{rilu{ar:fi z 6o cact,rir:Jfrfi3urrir u,soo unv{ar:fi 3 60 pb(Nor),

rirrJg^ffiorniu Nqsq

ie c," 4 -qdr: I fld]:Yr t1fl ln1rflflulfl1: lnnnvnougn:t't 4

fia0n110noi

T

fln..lnar:acaru

CaCl, (ml )

flr nar:avnru

Pb(NO,), (ml )

rtdvhiurtjr flnJn u,o{",t)

I

2

3

4

0.5

1.0

1.5

2.0

0.5

1.0

1.5

2.0

tcJut

11u1

tllu1

[1U1

z. uEurrfi urnaruf,irf,uf,:sn'ir.:!?aniun?ruC.rro'rnsnou

rirn r :fi nu rq' a r: #.: I rJ fr ffi u r fi ldn-n 16 o n rfi oirn : rs #a'nu v I o.:ns fl o u

lnunr:rniu!ar:asnru cacl2, pb(Nor)r, Hrsq uar NqSoo lrflfinarluilr?u I moudm.
,-" ' ;

ornu*urirnr:m n oo.:fidr:fr l no dr:nsnlu cact, ririlq'ffiurniufll:avo'ru rtNor)rlotrki

dr:acaru 3!rrl, 6'*''tr',l s rrdr uasrn-urirna'u aooav t mt fnnrruqrlnu1dhiu::rin
itt e ct a e '..
Ut4 0 Airplane 11U?U [Un'lt?O[lJUlcUUn[!n:11t0UYl{d{lnn AnU enl:lnn1o.lnsn0u4n dl

df, q a " 
e- | l' " .inv

u'lYtYt 5 l0 tlag l5 uumnfl0 T1n ]:mnoo tvt{fiun 3 crl nlnuu lnunDum tfitlflflltYlnno.t

rJ111'lLr ?d1 o {ns fl ou lrr U16 nr: ri'.rd

2.1 ortn:snrun:orfiqnrr4n' ti0 orarrryorfiue r{Jurear zo urfi rfiolririr
!.. o hris I :lord

n1nuuu1u1ltfl t?yt togan?1!nury{0 tl.tluu

2.2 li r n : s n i u n : o.: fi o rL u da l r.8'r da u roi o { ih m nfi u r, 4 ei r rril il.i rl-u fi n r: : o

fl:sqlun:o.t
i, i, ,)

2.3 ulnrsnlun:0{yt,.l1ufl '155.1lJ1fl t0.tfi snougi?uTnn:o{qryiutn1fl

1.0

1.0

1.0

1.0
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z.+ rirar:fir.irunr:n:or'hJoufiqonr4fi t to orarrrya16oa l{ranr zo urfi

rni o ki #r o r n riu rj r l r ri'n 1 lfi I n q n n r u du r$io h?rdu

" i e d,e zl &
2.5 U 1d1:vtOUUa2tJ 1nn6?Ulfr:OrtX{YlflUU! 4 n',UlfiU{ UUflnU']AnCnOU

2.6 rirnr:n1:maoordrio a uas s rfiol#ulih'irhiilrntouir lnudrrnnrir
u.,j

!lAnsnou turunuuuun.t

iov" d e
fld15 I ed]:Yr tnYllnl:flflu lul nnun ?11l0 r9rsnou9n:1{ 5

finoarnao{fi ilrilnar:ayaro caCl, (ml ) f,r nar:ovaro Pb(Nor), (rnl )

I

2

3

4

5

6

7

8

9

10

0.10

0.20

0.30

0.40

0.50

0.60

0.70

0.80

0.90

1.00

0.10

0.20

0.30

0.40

0.50

0.60

0.70

0.80

0.90

1.00

ruj o rir n r : m n a o { d 1 : d fi t u d': b?ri r n r : m n n o.r si o In ouJ 6 uu rfl u { a r : fi z

d1rava10 cact, rirrJqfiSurfl-xd'l:ara1u H,sq [[d ud drrfi 3 a]:aca ru Pb(Nor),

rirrJqffitrrniuar:asaru Na?sq nluiinr:n"'{n6irrdrdu uriorirnr:mnno{n:uvi{ 3 ddrt
rud:rirna nr:m n oorfi 1d}l n rnira?lxqrrad urrnvl aa rnd urn^orir'1il cir.:n: rr',luan r

oqrjj'-'-
fl2',uJrYlJ1rU!:s14?1{n1n21!0ilq0urlay!?aranux0{uan:u1 rlnuultl:uulYlull
, ' 

j e v ? a , A^ J
fl'lfl'lru0.t[lJu lJ 19ttr"tu (Standard Deviarion: S.D.) n'J ttd!y{ut duntS[t {ldu9t: {ry{?[n: tyfi

ttnfit Coefficient of Determination (n') o'nuors nr:riansflou n?'lruln.itulunt:tfinns nou

luaun?lu[[ uro'rnsnou :s aafiairn: rsfrirnr:n-nra'on t {ar: firnl rs aurnjofr'lil aflr r
o d ,.l

ln ano.:d'r[: 0;11[:o{d1: nl uft1lrulun?u?rn'l:nnnrnou
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vva
n1tfl1fl?tut,t ltl,t{tltfill l v otl

lfl1u!drrasnlu cacl, Irnv Hrsoo }?fiao.:nerrurr7ur?u6o r r[ns 2 moudm] [rd?
ee - A , - 3 d,

fi1n'l:nnno{ tnu ti :!lntttavnll![l,!.[u 6{n'l51.tYt 6 [1ru'1fl]t a3 41oltag[9]!u'ln au I ml

n.:luHoonmoao{ ?-qn?1riq{lnu1d'hir::n-r,6r{o eirplane rr.irulunr:2-o[{lulsuer'rxsr:unv

f,lrnna-nuarcro':nrnouqn 1 urfiii s l0 [[ds l5 fun'nHn 1unr:mnaorueiosnrtmnno.:
: i , i a d a c, yA

trlfi1 3,1t1 [YtO ln',UqnU (Mean) '][R:lvfl nnl: Tffno{lAofln ?1U[11J{'UTrll Llls dlJ tl'1l-ltu

rjr tl 1*1u n r: air.:InYrnao.i

nr:x 6 neuuhrTuuasrJilrn:fi1fr1unr: flnu ran trfiru urs allunr:tfinetvnou casq

nltmnoo{Yt fi't'ltlt11l1l-t

1o't CaCl, (M)

u5ula:

10{ CaCl, (ml)

fll llttlul1l

xo.r HrSO (M)

il3rrn:

to.: H,SQ (ml)

2

I

2

1

z

2

2

2

2

I

I

2

2

2

2

2

0.10 - r.00

0.10 - r.00

0.10 - 1.00

0.10 - I.00

r.00

0.10 - 1.40

2.00

1.00

0.10 - 1.00

0.10 - 1.00

0.10 - 1.00

0.10 - 1.00

0.10 - 1.40

l.00

0.70 - 2.50

0.20 - 1.40

91
otr{911r1.q ?out9llElt{ttnarcut u0u0tfl gr

o ?, A o s t
fl 1n'r:f,n!1fl 9no{uay?rnt1v11Bf,]t [1r0 1n?1!d!fl u!:sfi ?1'tfr?1!q{nu!?dt 0'1

s,rnou,doafiqnr:r.:!xarrrn:!'luunnrfiuudnry{n utol#il:vnor1un1:dgr{Tnmono.:
o d tA ry d s, !^ J a 4
d1[l0l1lr:0':fl'l:n'r un :u1ol6'ru?rn1:nnflsflou 115orYr.r?rfl:'r&fir1J:rrulYlulJq nt0l
ai , .;

[1r0H 1qufl :0lvr[]JU1yfl l,d"t14:ud5'ltTo nn0{

rniu!ar:agar0 cacl2 uac ursq 1#inerluTrdu z moydm'rirnr:mnaol]nu
atdodflr nriar:asnrunrlunaooynao.!rJulnlan o{n'rlr.:7 ?nfl?'rrl d{ lnul#hir:: rinEr?o

s ct - a.i
Airplane H ?U [Un 1: znrIulryU n[!n:UA3d{[nnonu slo.rnynouln 1 Ul?lyt 5, l0 UAE l5
e 4 " in, ;, . j

uumnHa ulnenouyl t00]nn1:mnao{!ly't11]lJ?anun0u tnu?tfl 'lro{u

I

2

3

4

5

6

7

8
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i - a i ll !l. o fl:yn'lufl: o {mqalfi4lJ I l0 o.tf,llcralcrud tT[']n] 20 ulyl [ 0 laut nlnuu

" - ravis I A ordulul n t1T tonnn2lllYulY{o n4luu

2. ri r n : v n ru n : o r fi o u u dr l r #r dr urnS o { {'i yr qfi ul a cl'rur il r riu fi n l r a

n:96'l!nto.t

" ;, & tt A
3. ulnt gnlunto.:1lr{1un1tr{u1n:0.:n3fl 0ufi ?utft:0{n:0{Etufurnlfl

+. rirar:firirunr:n:o':'liloufiqilH4i t to o'rrrrrnrfiua l{laar zo urfi rfiolririr
l' " o hris I Aa,'a

nlnuuu'DJllrfl tlYt t0nnfl?"[JYury{o t ruu

. .i' e &e ;i J
5. uldltYtouua?r'lY{n?utft:otY.tYtf,uur 4 nll[11u{ !uYln!?nn3nou

"'' zlay,o,n'< t=
6. rirnr: n r: mn ao{drrio 4 [[as 5 ryr-o]fuilln'i r'[riIrr nto.rrir lnudqnnrirr.r?a

nsnoulilrilduuu ar rirnr:mnaornururn s #r

" f,n r, ' i
7. lirflan1:flnao.rfr'ldrlrnreirnar!({rlnrx?alaAu uasrtuunrrv{[[do'!n?r!

q a 4 j i a t o hr ef,lJlru!: s11?1{fi1n?rU q{[A AUUAUU?ArAAUlOtU0nt U] ?rn:lv14fln U1'{n tUd:1{9t1:1trJ?A

!1n 5n IUUnA lcruURA[11n

- io r/o e 6 d
9l t: t.t 7 1l:lllsl:vt t$ tufl l: d: t':aamo no.:dlr: n:

nooTaaon flr:Jn:J3urn:tord'r:nsarucact, flrilnil3utn:to.:d1rasn1uH,sq

l',| (ml)(ml)

2

2

4

5

6

7

8

9

l0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0
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re..rd.iru:uurnuuqun:ol r lnvouarfirudtr{{omoao{

moao{r i uurfiuu: cfi'jr rn r:1#6:nmrinara6n (Ptastic cuvette) umunr:14rnon

moaolturnrf,n uavmnao.:r 3uurfiur:vm'jtlnt:1{ aoninurflardn^n (Plastic Spinge)

uvrunr:lfiulnei Inurirnr:unaornrrLliunoufineirrurn'':urorilrdutuu"ird + Inuni6uu

qrJn: nirrnr aonmn no rtu rnrf;nrilu6lrvrri uavrirHn'hlafr.rnr:r.rlaalrn:l ruunardun

farllnrirriuldrJ:vnoululnvrnaor uavrirnr:rneorutottrit t - te.t lnofir.iudrdq
.i - a t ' d ua ? o
m:vnx 0.05 1[n5]3lJ tvl.t?1t a 06mna0{1u lnlannun ?[?flYlua cfl 1n ltYra n0{n1!']nnlt

, e I J s ri o e 1 ar r /
oinal't1!1{9luonn:{ [nul ouuul tit{donaou'llu lo I xa0an: uYtutJtu0t9t ung1l,ln'lt

s a,a t a- 
"n aon lnulf,fr?r?mri 0rnur-urirnr:mndorrfiorlril r - r"rt Inufiriudrn"rgfi:r6'l o.os

oircuarnoaourJ:r?ninrnqonooo.r.ilrSoJil

Tn nao{ l Inilrvno!d?u nrio':nnrcnn I n.io{ I?nv{n'rflsr'n1eieir:rnfi:1u

nrv{nflalflsr'nlricr:rni r 1u 6'rrrvrrinardrln 18 fiaon fiaonfioulflordnn 3 o-u

- -A 3 " / o f, d,
tuutrvro I 0u 11frud1: I yu !1ud114:u tdfr?[?yryr I 0u u]nau 75 uaaaaS fl'l5aca1u

n:odaflrSnrdurlu 2 movdm' ?lrn: 75 fiaaan: fllrasaruunarfiornao'l:d z movdm'

rGlrcr: z5 fian'6er: luuanliil#lnvronor lrasfl'r:'r{u?aurer:nrurrna16oldonler ]noffi

flr: ono'!rrarflr:1dflr:rwrn!rn:nrurrnar6url4'nu{flrirld'oid 1#{Guuldraonfinorqn
99dl:asa]uflrnrya ?rn lr!ru 2 moudmr druru t ia6fisr: arlun^ar:mri dru:u 3 rnon

,-.
r r n riu q o a r : a s n r u un a rfi u ru n a o'[ : ri ull riu z moyam' rn- l a r l u 6 a n vr ri H o o n n s

v I & a aa
0.4 uoaan: nlun'luulnau flaonay I !an0n: nud'lt tl{[1'lnunu[?n1 5 u'lYt ?nn11!q.l

tt ti 9, dr - r 4 . 3 Y <- | 9 I
10{0snoun'lu tuu::mn ru?urllurcruflrtJ9r: lruvlfl n T 1n1: To no tcrlo?u'tffr{fla1'111{nu

lnuldilSlrsr:to{drravarurrflarfiuunaol:dr{lu 0.6,0.8, r.0, t.z, t.+ srrltirnir uayld
- * - . Z J i " , j ir y

dl: a&a'runtncunlt?tnnuu tnau0ul{as n tu?u I !naantR'tYr ulntn?t!q{[a0ufl tat]nnl:
i. ov :i

flnao.: [rJlrj: uu[Yruunun'r:'r{rl']arl loE! lu CaSOn Ytfi lllu9t [11 lyrol.t 1u?n10{nyflou caso4

cfrrn:ry{nrruf,lniuf,:swirlrJittnrlo.r cacl, uos n?1u 6,:radur o.rsrynou Inol#unu
dr F oe ; d

rlnu x [tJurJ:!]n51o.r caCl, (ml) [[ay [f n 1txfl{[a au10.:nynou (cm) [ ulrnu Y 01nn5'ly{

n''rruuuu,tuucr:riruun Surorlnuldiinr:rfinnrnou 1#{6uunouri'l0ru'ir dr5ln60

cr: rir n u o ilS l ror ua v dr: 10 6 o d r: rH 60 d tln r n a o.r d r rt o; rJ 6 o.: a r : drr u o il3 l ru
,do.ly<6101inr:rfrnncnoufrair.:rairudr'l:JvrnaourJ:s?yrGnrn lnuuri,:nrjler-eotir,:rilu : n{r
, ! -. - 4 a di t. qn{u I) unfln!lrJfi'l?mulau:]IR0i1tlIlr::01 :sOU :rUrUlgt: dlX',l?YlU'tf,ldni ]1ldlnnn u

hadt
0'llJ ?lJ I 0 n u 2) u nfl nu t! 11 I ?yl u I n u:]ryR fl i I llrfl r : 6u r s riu t.l i EU rU tsE n il cn ! fl 1 d gt i
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- . - !, - 4 <,.i
d'r1l2Yru1f,1d9r: ulu':?AllfllJ 01U?U l0 nU 3) Unr:UU:lnuIUUDU!flnU1 Yr 5 l:'1r:UU
y a . a , ! , q"<xr a1{n1q0uQa? 01 01u?u 25 flu cu{nqun xoul'rvr{ 3 nQ! tt?! n1: r0 onuu 1r Eulnlu 0{

Inul#n{ler-aotir.:ldvrnoorldfiavnrjrL InoGrLornnrjrfi t 16ruovrl:sx?a,{a0lnnr:ilAda
stoAdo

flltmn00.1 n'l: dt'1.lflt'ltl flt:n0 fr10]llrlas :vruun?1!Y{{110 tn .r{[ruull:s0Juft?]ult { 0 t0

, < a9 aa/ t @ 4
d51{ tou txutntld?utl:slJl0lfi1 5 oun nlu?rn]:l0tarnrm (nr?ta [t0.t1l:uYlur.2543:30)

)-y lyxAe, I
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