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1. Introduction

gk
ol

pHoenix Lead lon Electrode™ &4 lead &< sulfate o] &S w2, 7hdhalm A
AAA 0w ZRe e ol gHT,

712 &

1. pH/mV meter =2 ©]& meter
2. Semi-logarithmic 4-cycle graph &©°| : MeterE mV modeZ A& Alol= RAGHS
ag Qe Fol 4o
3. A a7 (magnetic stirrer) & wHF7]-8 214 2o 7] (magnetic stirring bar)
4. pHoenix Lead lon Electrode, Cat. No. PB21501 (7] A= 2 Q),
=2 pHoenix Lead lon Combination Glass Electrode, Cat. No. PB21502.
5. pHoenix Double Junction Reference Electrode, Cat. No. 5731429
W F- chamber?] pHoenix Reference Filling Solution, Cat. No. R001011,

2]5- chamber?] pHoenix Reference Filling Solution, Cat. No. R001015

2. Methanol-formaldehyde solution.

A Z =

i)

That

Ry

H 1 1000 m¢ A2 methanolel 37% formaldehyde 325

o] &N &a=E 421713 membrane®] AFstE 7] 918 ARE-ghT

3. pHoenix lonic Strength Adjuster, 5M NaClO., Cat. No. PB2IS01.
Az W o 1L volumetric flaskol S/F55 W% A9 NaClOsH.0 700 g % =
THIE 1L BAREAR A9 Bepsad] F
AFZ oy W EEAFL EEEIoly
A& 100 méell ISA 2 miH-S 713,
o=z g9 jonic strength(¢]->A]7])= 0.1M©o] Hth
4. pHoenix Lead Perchlorate Standard, 0.1M Pb(ClO.),, Cat. No. PB2AS01.

Az W 1L volumetric flaskol] /&5 W% #1931 lead perchlorate, Pb(ClO4)2>3H:0
£ 46.01 g #7tete] At FHRTE 1L FTAIF-R7HA YA SEhaAe
£4& "B FATR oewl B0l §og BFA

5. pHoenix Lead Perchlorate Standard, 1000 ppm Pb(ClO.),, Cat. No. PB2AS02.

Az W : Lead perchlorate, Pb(ClO4)»3H0E5 2.30 g 78t 9l(4)e} &d3s Wo=

A Z gt
6. pHoenix Sulfate Standard Solution, 0.1M Na,SO,, Cat. No. PB2AS03.
Az WY : Sodium sulfate, Na;SO, 14.20 g2 H7lste] 9(4)9 5L3 oz | z23ht}



lonic Strength Adjuster(ISA)E AF&3}= o] f;

=245 Ao et BrE o)L ¥t ol O]%ﬂ & ot
FEEG SEE FEE AT S B, 45 o8 Fado,
3 GEE AT oAV gEnE A
A ISAE 7R mEbAd ISAE BE sRT) ELU% ol F7hgte
0.1M A== st

ISA= o] A& ol9fo k= pHE RHFAY HE Waedas ARt A= Frh

AE AF T4 7l AT fill holes Y e aFHWIE=E wich
=9 fill hole ¥}= o} 3274 filling solution<
AL ). Metero] A=S A3}

Lead ?ﬂ%ﬁ e AZHEo Be 49 1.0x107°M lead &¥o] Busth o oW 3 &
T o) HFE AT Aol AT sensing pellets AlZ sl AxAZ $ A9 £

F-Ho| H7(protective cap)< 7]-%t}. Combination A=2] 7|F4A= FE(ZL 7|49 9
- chamber)l A filling solutions ™Al 2& 4 ATHA filling solutionS 2] il filling holeol

RE A,

EE AR F58d2 22 25, 5 HA20= FAHooF A&7 SHo] 7hesith. 1T =
Lapm lefA 4%o] 54 Qxt wAgt)

2. A3et 24 A A £xE Aozl AAunby)i= fole] w2 wslAY] Y] &
w3 45 BT BR Hlo]A L wRby] Atolo] AHEFE 2 HAAE Yol o3 IS
A A g,
£7)9 HolA T2 HadEy] 8 Be Frol =AM plastic lab-wareS AL}

4, S3ks Atolol A=SE SHTE AlFHsSte] ARAY. 29S WA Sl Zistska A
Z¥ FolE AHEEH

5. A= membrane?] AF3}= WA &}7] 91814 methanol-formaldehyde &S »& Fa-g 93}

Al gl H7kei

6. ol A7I7F 2 ARl teiA ARt Hlg A0 FF8AS FHgH SAE] Holl Al
E(>0.1M)E 3|4 gt}

7. vt® FHE ZF8 NS BAl ARE-gTh

8. A5¢ XTF89 100 mlol] ISA

2 s
9. =& AT &Y Al ¥AS @l membraned] F7|WEo] glEAE FAdst. I
o] W3 S A ATFES g tha] @of AAZY,



Alzol =A
BE AEE §718ME A %‘% Fgdoojol s}, F7]EH-2 epoxy electrode &A=

| A171aL =A%} sensing ¢
benzene, =2 acetonitrileS iﬂo}%

bl =
Be FAgE A3e AW FAGE 44 AW

2tk Methanol, ethanol,
T Aol 7ttt g

\2
a
B

ST T [¢) =

Aot BEEAL 80 Tolshe] 22 2kox SAsorgth 1T =42 QlsiA 4% SAp7t
AR

Rk e o] AT, Weledat A= ol dE e olEste] AATH

ppm Na moles/liter(M) ppm SO,
2070.0 1.0x1072 9.6
207.0 1.0x1073 96.0
20.7 1.0x10™ 960.0

A # A

wheF Ag vl AR BRSO A5 2k ARY & ok ewel W, o)F, 1
93 noise ¥ At AABYS] IFL Frh e ABYES AT A5 W et
FxEe| Fasieh

Silver metal®] ¥HI2 :
TEE AlBo &A% 74% silver salt(?i)ﬂ %——3— membraneoﬂ AT, o) A5l
membraneS FHobd HAIZ 4= 9lth. Membraned HHi WS Ao Sdd 71550 Q)
Lead ©]& =2 &Fo]&oly EHPF—EQ Fol e 753kA &t ?ﬂ%ﬂ membrane—"— copper,
mercury, “12]1 silverE X $dl+= 58 %

ok ferric =& cadmium ©]29] FE 7} lead O] 29 FERT YA lead 0]%4 =745 el
A Ze=tvh ey 9ok ferric & cadmium ©]2-9] lead ©] 3 S
sto] AEE ANE dErh Ferric ©]29 WalliE NaOHO| 7ol €3] pH 401422 pHE =
Aoz AAE 5 ot

M
ro
o
L
>
lo
o
>~
g

284 salt(¥)S FAste oo &

2. 34 % A=94

Sulfide, phosphate, hydroxide 52 =84 lead salt(¥)= s}t Lead o]=9 %
ool Fx, 2¥al AR pHE IHES] A4S A3

3k acetate, ammonia, amino acids, citrate, cyanide, 12|31 EDTAE X 3}35}
lead o233 H&=S AT AA leadd] T, =S A5 BHY v
2|3l ionic strength(e]=A7)+= HEdA HAEE ZAA 3 34
HAANZIEZ AFo] free lead o]0 7F 7-&317] wTol] Q17 WA gL},

- 5-



i 1T ool glofof gt

2 = gl dFs
ol w2l 33 tﬂﬂﬁ} A=¢] 7]1&7]= Nernst
e 2ol webxd Wsteth #2v 2kof Wste] w

7] Wil TVl A5 "9l @ 2
equationl| 4] factor "S"= UEIL ©]
2 o241 71&7] #olth.

L (T S

0 2710
10 28.09
20 29.08
25 29.58
30 30.07
40 31.07
50 32.06

2190] H3o] o]Fo]xt}H pHoenix Lead lon Electrode: 0T ~80TC ¢ L= 9o AL-&3k
g Ak iy Al go] "olx Lnox A8 A 1A7ke] HE A }% hoz sleg
e g Aeold ZAat,

Zo] mV HYE semi-logarithmic Folo] FEAlsle] 25
2
=]
™ T =
A= of& #hol 741% sk Wreko 2 WAL A

Hol= ot
ZH(membrane)S i WY

of 71&717} AT A5 =2 membranes

1. Polishing paper
Hojrglt

2. A% Eo Fol(WE A Fold ATl g
polishing paper(®)2] Wl Hd=e] 2525 A

3. AFe WS THRER A Agely] dol of 58 Fok mEgld] AFe] Ry
= BolEh

4. QkeF B A AFo A AL
Hlo)7 o] vt 33

5. Cotton pad®] &%l

6. 553 cottonel &7

7. 9] @A 2-35 WHE A gt}
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HE SHA

¢ lead perchlorate & oA H2 = g A5 AETA= 1Motk B & o] 29
Astol A AE A= 1.0x107'M lead olAto] ®Hth gy o] AE A JFS FE= F

7FA] factor7} Ut} 7l Aol A wAISHE liquid junction potential(P A HE5 A $)F salt

()Y F= &7} olo] £33}t owd salt(P)E HS FEoA A2 membraned]| FE5
o] 24l o RNH HArE ANk ARE 1M 1.0x107°M Alo]lR A E AL 4

FZF pointoll Al H=& HA g

> Fo AE A= A pellete] &8o] J&FS W=t W 9] lead o] ©]
o e AAZS] vlue aF 28 #FEWTh Free lead o2& XF e T4

0x10™°M(0.2 ppm)7HAl =42 4 Adrt. v 1.0x107°M(2.0 ppm) "S- A

Aol A lead o]o] &7]9 WWo| 2} AL F37] fEA 58 Fo7F st
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o] lead o]° g A= &S HolErh T4 o2 u
= o Wl z8-S 3l Lead ion F=7F olelg Wl Hg flo] =
o] pHE 19 194 9% 9] o] F& Fitolt}
Holl A, free lead ©]-&S hydroxide(54H3}) o] &3 A&
Lead?] =X7} hydroxide2] W28 §lo] =
A Azl Fitolt), o] ojFg 4Y

&4 free lead H=%o] lead ©]
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1. pH/mV meter ©|-&

1. 150 m H]o]A°| FFH4 50 mle} methanol-formaldehyde &< 50 m(E Y&t of7]
ISA 2 mE H7Fske] wnby] Qo] SEa A 22 AHojFrh(& A). Meter”}
mV mode® ¥ o] SI=AE et =90 2HES &0 Yeth(EAss i
|As AL AoFh.

2. 93& 21439 0.1 M 32 1000 ppm lead EF89 1 mE dellA FH3 §9(A)
of Z7}ett. Meterol ®AIEE mV %}0] orAFAH 1 S 7] =3)

3

(A)ell %ﬁ 9} ghol HAAH 1 3hS 7 F S

4. F 7159 @o Aol gt &N 27t 20 T 25 Teke 7HA SpellA =] &
Ht2 A 2Etgithd 25 § 2 mvel x|zt dojxint. wheF o] wistrl o] Y-S Hl
ot A5 ZANANES Fagth

71&71 s27F 10082 Wstd wf velue d919 ®ste Aeojen

2. lon meter °o]-&

1. 0.1 M =2 1000 ppm lead %TE&No 2 serial &4 WS o]§3te] FX7} 102
H3lels e 59 sodium EFEE T 7HAE F#H|3

2. YoM Fhje & F Tt B 1589 50 mleF methanol-formaldehyde £ 50 ml
£ 150m¢ Bl]o]Ael| ¥il ISA 2 mE FH7igtth  &AS way|= dAStA AojFi &

of AT BREe YErthEgshs BUE £94S A% AoFEh).  Meterrt B

Oml

Lol 331 meter AlZ3|ARe] A Al Wk o] S memory=

o
5. 9JollA Fnr]E &9 F Tl ¥ 89 50 mle} methanol-formaldehyde 50 m(S &=
(5 H7bsto] wwb|2 A3 S5 FASHHA A
& F o] &Ho HJA TS Yt
o T3l ©] #k& memory®E LGt
Meter Al Z3]ALe] ArAo] wtebs d=9] 712715 =tk 715 7]7F 90-100%°]¥ 1k
A9 A Yepdith, wkek 71577} o] gos Hojdrhd EA AN E S gl
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1. pH/mV meter ©|-&
1. 0.1IM 3& 1000 ppme FFE NS serial 3]4lste] 1072 M, 107° M, 10™M, &2 100,
10ppm FFE&NS FH|eth, EF589 100 mlH ISA 2 mE FH7beth, whok A|Ro] o]24
7] 7F 0.1M o]’dolH Alm e} vl =gk 2] RFEENS FH S

2. AN g F 7 BHS LN10'M S 10 ppm) 50 mé2t methanol-formaldehyde
9 50 ml 123l ISA 2mE 150 ml H]o]Ao| Y=th wwE o] gste] fg AUt
SRR AojErh. Meter’k mV mode= Hof A=AE ARG F, ol A5 ERES

ol
<

Meteroll ZAIE= mV gho] EESiAI™ ghs 7153 th(SA s st &4 AlE A
o).

3. 10°°M =& 100 ppm %FE9 50 ml, methanol-formaldehyde &< 50 m¢ 12|l ISA 2
wE 150 m¢ Hlo]A] ¥tk RS Wb dASHA AojErh ASE SRTE A
2ste] AZRAZ &, S0 Ao ERES Y& Metero] TAIEE mVv gho] kA3
AW g 715%

4. 10 M &2 1000 ppm ¥#=8& 50 m{, methanol-formaldehyde 50 m¢ 2]l ISA 2 m(Z
150 m¢ H]o]Ae| Wil AH3A AolEth. FTHTE AFS AFHS AZ:AIZ F, S
Aol FRES Y=t} Metero] FAEE mV gho] SHgs|AA ks 7] =3i)

5. flolA @olXl dataE semi-logarithmic graph &o] ol sX=(l2 FH-2 1% H)9]

E mVAR F)E FA8Y B34S a9t 2.0 x 10° M o]dt® BAFAS
sto] 19t o] FEoFtA Y] AL W v FA WS mErh ofe] 1
T WAl B olth

il
A
=3
=

N o) o

a9 2. Lead A= HAIA

-120
-140
10-fold
electrode | | i,
potential -160
(mV) ~25 mV
-180
-200
-220
T T T T
10 100 | (PPM) 1000 10,00
107° 107 1073 1072

Pb** concentration (M)

-9 -



249 A FollA RAFFAHE ded 37HA BT:8do] gttt HAYPF A=
574 pointg H7betedl w57t 919 ReEEdun Wde gEgdor SHE s
APFFAAE A SA PHE o] &eta BT RolA = e w5 SAYHS o] &
st}

6. 150 m¢ H]o]AH| Al 50 m¢, methanol-formaldehyde £<] 50 m{¢} ISA 2mlE Y+

o7l6] ISAR H7bATE e WA AolFHE YR BIE S AL
Aolzth)., AHE FRFZ ANT F A2AA gl AFe] BREES Y metero]
EASE MV gl Y g V1S at RgRHonyE AR $EE A4

T}

7. A5E 2AWY Al BAS ok gy R (HR)9] Wt gluks 7H8 stell $3F =
o] FF&del A9 2RES ¥ ol gkol HASiAY 918 GA 3olA 75H
# wlagkeh S ko]l 0.5 mv o] 1}017} VAL £57F Aeo] ofd A 99 2-5
GAE wHgste] At RS BASAS wd FH gk

. lon meter ©|-&
1. 0.1 M = 1000 ppm lead EFENS s|Alate] ddE = Also w9 H|52gh lead EF
|hs F 7k Mgtk 150 mé HlolA FIHE FHlste] 919 8 50 mE A4 ¥
31 methanol-formaldehyde solution 50 m(¢} ISA 2 m(E =5 37}sich
2. Yol Enjgt T 28 T W TR IF89S Auty] 9o 8%
£52 AojFth. Meter’l ¥% modez JEAZ FATH(S

% Aojzrh.

3. AT EFES &9 Y=t

4. MeterE =A3l lead T8N Fro] wFEu 9= gro] ¢t A meter A X341
Arg Aol webA memoryste] & aAAIIH

5 AF9 EFES SHTE AFE A=At

6. ¥ 59 ZFEAS AA ] 9o SHFi AT S8 AolE

7. A9 ERES &9 Yt

8. MeterE =43 lead T8N0 Fko] Wi ¢l= Zho] A AA meter A3

(e}

A Aol wekA memoryste] S LAt
9. 150 m¢ H]o]A] A]& 50 mf, methanol-gormaldehyde &<} 50 m{, “12]3l ISA 2 mE Y&

ol 89S wH|R AHSHA A ojFET
10. A=S AlFske] AR & Golol A9 2%Es ¥tk Meter?] ¢l ghol A8
™ meter display2F-8 23 =5 ¢l&=th
11. =S 2470 opA] BAggjop gt 2E(AR)9] Wshh flvke 7Pgskddl S3F wE]

Egolel H=9 HEE—% et Meterol] EAIHE gho] SHASIAIH 919] @A 34
® g vageh 7 glol 05 mv ol Aol v R7F Aol opbd A9
S HHEste] Adsitt, AR BAFAES wjd FHlsh

oo
et
o,
o

# o]~®l9] lon meterg ©] 7171 g Aol A8zl nA B 5%

2 SN

o

il—jr_é]—]j—_

= T
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S59 Lead A ; pH/mV meter 212

o] WL o] 24717} 1.0x10° M o]&te] &ollofl A o] gHt). wkef §olo] o] A7) 7} o] K}
FL lead st Wb AR} H]2d 240 BAGENS FHlekal 2 WS o] &3t

1. ISA 20 WZ SF5 100 M= 3A ). 3413 ISA(L.OM NaClOg)Z 100 mf &l 1 ml
Z H73ith o] &A17]E= 1.0 x107% Mo] Ht}

2. 0.IM EF8d 1 wE 1LE 345l moles/liter2 =43 750 1.0x107°M 3% FFgo
S FH|Eth. ppmo® =AstE 5o 1000 ppm F+=8 10 mlE 3]45k] 100 ppm &
TE&AE FHgth 289 vid AR FrlsoRnt gt g vlo] A WRol A lead?
T8 WA flEA plastic lab-wareE AHE-E

3. 150 m¢ Ze}~E Hlo]A] FHF4 50 m¢, methanol-formaldehyde solution 50 m{, “L&]il
Al s]Ag e Fe9 ISA 1wl & Bt 89S wR|2 dABsH Ao)E=tH(SA s
St = AlE AojF).

4, &N M=o FHES Wil meter’} mV modeZ HAE=AE Feldict

5. 1.0x107°M =2 100 ppm ZF&0S H7lete] §AE Fn|dth. ¥3S Fargi.

6. Meter®] ¢}= gtol AW L s 7153

7. 1% 2014 9F o] sR(IEF-2aY )0l gt 519, mV(AIEF)e] WstE

semi-logarithmic graph o]0l
8. A=< AFe & A=A
9. 150 m¢ Z2F2E H[o]A ] A&

FTE ISA 1 mWE
#hol

ol

meter?] ¢}

HgAE mv s

FAlste] 2 EE -

_71}:11:1
ET

Agad. we srel nATAL v Az FHldT. 243w 99 3-7

SEEREE

X 3. 9& 559 sodium SAe| W3 dAE BAG
oA =l 7 F-3 (ml) T
ppm

1 A 0.1 1.0x10™" 1.0x1072
2 A 0.1 2.0x107’ 2.0x1072
3 A 0.2 4.0x1077 4.0x1072
4 A 0.2 6.0x107" 6.0x1072
5 A 0.4 9.9x107’ 1.0x107t
6 B 2.0 2.9x107° 2.9x107!
7 B 2.0 4.8x107° 4.8x107*

I3l A =1 nl graduated pipet

I3l B = 2 m{ pipet

gl - ZFHS 100 mSF e %) ISA 1mlol 1x107° M 3 100 ppm I

- 11 -

50 m{E ¥ 3l methanol-formaldehyde £< 50 m{
A7bste] w72 AASHA AolErh & d=e
7158t B sk RAFHo R
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U2 552 Lead &3 ; lon meter 2|2

1. ISA X789 20 ME STHTE 100 m7hH4] 3]Agth v 5% (1.0M NaClOs)¢] ISA 1 ml
2 A8 100 neoll F7pget. 2 A3}, o] A7) 1.0x107°Me] #th,

2. lon meterE o] &3 Lead? A FAHo| Aw®E WS oA 87px] sl n]o]A )
Hol| 4] lead®] 52 AAB7] ¢80 plastic lab-wareES A&t}

3. 150 m¢ ZE}2=g Hlo]AH| FHF4 50 ml, methanol-formaldehyde 50 m(, 2|3l 9]olA 34
g ok Fo] ISA 1 mE ¥eth 898 w2 dASHA AojErh. & A5

S Yal metere] 91 kol HAEIA T meter AFz3|ALe] Aol wEbd vlEEE A

T

.

4. 150 m¢ Z}2~g H]o]7| o] A& 50 ml, methanol-formaldehyde &9 50 ml, %o %2 ISA
1 e Y=t &8s wirE A Aoerh dF9 E5iEs &9 Y3l meter?
9] ol ek AR FEE meter displayZFE A &=

=& 227w oAl BAs ol s () Wy flohe RSkl 3 w9
TR HAFE €e Meter®] ¢1-> o] <AAH 9o oA 3eA 7|5H @
vl gty gke] j 0.5 mV O]"c} zko) 7 YAY 2&7F Aeo] ofd 79 AjnAggiry,

MK

(]
Hgom A7 lead FE sulfate ol FEE WS A4 ST 5+ Ak o] YU FuH 7
F7120 AT olgath FUH WS AYSE B IYY YYBY AEE Sol7] )

b RS
Al 7= methanol-formaldehyde &91S Al-&3le] 4% 3L

Lead | ¥

°l 93] 4% 5 2 lead ol& A

= 5% 1.0x10°M lead ion o]’o]ojo}f 3t

o whek AR7E W wRe] lead® TEHATY, 4o 42e] o] FolAA ek Aol EDTA
S

EDTAE lead 7 ofye} thE Yol 2ae &S Jggirh. A= pHE HshA] &2 o 2
S AAGoEM @3 5 9t o]#] g Ao masking agentS FH7}git},

1. 1L volumetric flaskel methanol-formaldehyde &°4& 500 m{ Yil A FF-NaEDTA
2H,0 3.772 g %7lete] 0.01IM EDTA titrants FH|gth 84S Aojx A& =<l
ok 2Eal Fepede] AR SRFE AR §H F4S 9 S E SR
ofg] ¥ EE5olA &dS 4=

2. EDTA 92 50 nt Helo] Aech wslom AR 50 mE 150 ml ulo]Ad] ¥
methanol-formaldehyde 8-} 50 mE 7kgth &4& AHuntr]E o]gsto] A4
E2 AolEt

3. FElel o] Hlol7e] oA FHrTh gt 9o ex=F FAstal A=S HlolAe F

A3} vlo]Ae] W Ato] F3bell X AT,

4. EDTAZ 0571.0 m® A7t d97 S9 w24 WH3lr] A2k o EDTAZE ¢F 0.1
T0.2 my Frrech :7Es Wbtk ®glEE mv A9E V1S9 SR olF 2 miE o

A7V (mV #hol A5 0.5-1.0 m# H7pe wjel o] oy wsted wf 7hx]),

5 %o Z2Z &xo 7k EDTAM)] wWE mv A9 #& FAse] J=zE JdAh

H 3 Fadth). A9l ®msh 7P & Aol FEAelth mA Y AR25EH lead ©]

< e eI 2ol Asteth

K

- 12 -



Mpb+z VPb” = MZ»VZ»

M - _ _VZMf

07TV e

where, M .. = PIA A5 lead ©]2 &= (moles/liter)

V, = S9N H7bsl EDTAS] F-3)
M, = EDTA -5X=(moles/liter)

Ve = P1A A8 H2-5(50 )

Sulfate | HH

Sulfate ©]<>% lead perchlorate= %3} 79| Lead lon ElectrodeE ©]&3lo &4
A3 1= 4 vt Gravimetric & turbidimetric ®Hol 23 sulfate =4S Fr] &
1 AARGE o od Alzte] A2e9t AAHLS 10°M &S 10 ppm sulfate iond} &
S FH A S} T g Edo] AFor EAGrid Agst=d Wl
¢lo] ®t}. W3l phosphate?} calcium@® A7 = ojok &t}

ol
fo g mi

rlo

NO;~ > 50xS04 2
cr > 50%S042
HCOs™ > 100xS04™* at pH 4

Titrant:= pHoenix Lead Standard, 0.1M Cat. No. PB2AS01< AH8-3tal HX AR 9] o 5%
2 3|Aate] Al-gatooF dtl.  Methanol-formaldehyde &S A A&l Aol mx A &9 1:1
& 3A5to] ARE-ght
Lead perchlorte titrant: U] A A] &9 sulfate ion®] <4 FZ=HT} 10 8] ©f & FEZ 4|3
t}. oF 107M sulfate iong E3etE W AABE o] FAWH uf9 2 gtk wheF sulfate
A&7} % ©] &4, lead perchlorate titrantS Al &0l UHA] Zr] 3|4 8o 3
1. 1L volumetric flaskell 3]3S o]83}o] 0.1M lead X8 100 mE Yil SHFE
ZohaTe] FAFEZHA] A9 FAE o] fotdlE o W EEoA &S 4
©]4] 0.01M lead perchlorate titrantE 4|t}
2. 150 m{ H]o]Ae] A& 50 m¢} methanol-formaldehyde &< 50 m(S Y&t £9S
AR E o] §3te] dAF SR AolETh
3. Lead perchlorate titrantS 50 m{ H-#ol 91 Aol £& nlo]7 ] FA4lx} n|o]#
o W F1tel YIAAIZIT
4. Titrant2 0.5~ 1.0 m¢¥® FA71sch. A97 Eu] whEA Wsly] A =3 o titrantS <F
017 0.2 m¥ F7th 37k wivig Wsts= mv A9E 71590 S o]
% 2 millilitersg © #7FoHmV kel A5 0.5-1.0 ¥ 71 el o] oFHA
kel 7).
5. &5 = &A]o FH7}3k lead perchlorate(m)o] wWE mV #9lel W3S F A6
O Ee gt Y 38 Fasth).  [9e] Wyt g 2 A Hol Fkdoelth,  n
A8 Al gE25H sulfate o2 kv Tt 2ol ALk

gL
=



M S0, 14 so, MV,

V.M
M L, = — [l S
504 14 S0,
where, M ¢, = nZ] Alm o] sulfate ©]< X (moles/liter)
V, = T4HdA H7HE lead®] F-9]

M, = lead®] &Xx(moles/liter)

V g2 = PIA AlE2] H-3(50 me)

19 3. AAF4(10°M Pb(CI0)2E 107°M Na.SOs% 2 4)

-170 /
-190 /
electrode / ‘
potential -210 < endpoint
(mV) /
-230 /
-250 /
-270 | “/
1 3 5 7 9 11 13 15 17 19
7+9 107°M Pb(ClOy), %
—_1
6. 8= o|=
M=2o| A=
_T—l o

pHoenix Lead lon Electrode:= epoxy =< glass body] %-Zr%o] 9l= lead sulfide$} silver
sulfide® A ¥l Membraneo] lead ©]-2>2 ¥33l= £93 HZ3 o) membraneo 79
FodAgich o] d=9] A9E pH/MV meter =& 5HE o] 2 meters ©|&3to] A3 7
Aol thste] A=A, =AHE Ao I3 lead ©]29] %= Nernst equationol] ¢
A Ert
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where :
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sk, Xe= &9 oA free lead ]9 &4 =& Yepdr. &3 lead ©]2(Cyp)
7} free lead ©]->(Cy)> AA lead ©]29] FE(Cool XEstHtTt. Lead °] W2 free lead
of ok 7+-g3t7] wiiol vhad o] yvEhdt

Ci=0Ci - Co
e GEE AG(y)d 93 free ion % (CHet AdHTH

X =y Ct
e Algs A o2 A7IL 1ol SET

Clogy=-0-2 ZNI

1+V1
| = 1/2 3CxZ¢
where,

Cx = 9] X9 F&

Zx = o] X¢] A5

> = &Y BE o2 §
Gek AF(y)e dAsta FEE(X)E skl nlEgth
ol A7|E dATHAM =2 Foz FX37] YA ionic strength adjuster (ISA)E A &%} &
Fgolo] dojr}. Lead H=o] thal A &3t ISAE sodium perchlorate, NaClOso]t}. ©] &
ol9fof thEgole oo = o]2¢] sodium o] Wik Ao e WA e A
F-oll ISA=A AR 4= ATk

o2 7= daS aEsjornt ). A H= A 9(liquid junction potential)= UHE A S
2 o]Fofzl F 7pA] &do] MR HEFE wf dAGT 7 &N AAHE FI oo TE &
L2 betrR 7 g9 AloloA Hele] b WA Ve S0l BEE ol et ojyet
= Ae wl ZA HAY AA HEF AR ) WtEE o] A9l SAE A5 deldA
LAtE YERg Aolete AS dolrolof gt
715 A=l A liquid junction filling solution®] A& w9 F-2.3lt}.  Filling solutiono] 4] ko]
e} LolLo] Alg® FaEE EhE= Jbsdk 3 A Zolotalal filling solution FH Ejofst
th wkek Fdstel S ARE olsE e HvF AT HEHS = et Fole
/

LA A A T Fad YFHLS systemS TS AW
System?] TAAE-S 1) meter, 2) glass-ware, 3) A=, 4) £F89 5) A

Meteri= 2.2F9] 291& AAS 4= U= 7FF 7|42 +4 = A
Aol Sl AAE et 7R ATHa TASAS 98 Z2asig. eA duyE Wy
S 188l A vkl 2ol meter?t FEE=X gl BE WA A obA A E Folsit)

2. Glass-ware/Plastic-ware

FE)TE FRER Ao Aol 943 AxAT
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LU EA oE ZHaiZE 2

2 2 e ol THoHZ2Y
= rel 28 meter &HANE HELE =0l
Meterll TAIGl= gto] o Mete | . et i =
= wiglu HM=0] HES| HAZHX LS | M=2 Wi CAl HZ
JlE &30l filling solution| Reference filling solutionES ChAl
OS2 MAXK %3 2Lt
membrane(2) 0l SJ1&£0| 22 SHH CHAI €0 30|
HEl 222 HMASHCH
H=20| SHNH EHJUX LS | A=8 HUH =0
M=o ZE M=o H=E EOISH
semi-log &0|2 =20 B2 JI2=0 mvE ZEAIGtL
2d=de stHEdH 208 1 g HZ2=0 ZI8H2 sE2 HAl
Ol 2Rd gts 23 BtCh. 2t decadelt ZOtEHOl
ct s&It BItot=XE EQIsttt
o0l Mals| o
U[_=XE EQISHC.
HZESH0| XX (3 HEEWE LAl SISt
g A0 EH H8EA=X
FR AEE =9 SIS, 1x10™°M = 207 ppm
as Pb** = 96 ppm SO,
AMZ Ul === g4dol= 2N 2 HIHEH 22 EQISC;
SZ0| EZ&Z0 QUCH. HyYHS MESH
NZ2t HESHO 250t ZHG| Holl Eds A2z
Drift ( metertfl EAIZ= =1 QHEC}
20l 8 HE2= MHS| HE) | Al2U0 2SS gMdots a2 Y s g4 o2
SZ0| E&Z0 QUCH. SOl ST
JIE filling solution0l ZXx| =&& filling solutionS
ANEE ArEEtCt
membrane(2)0] 2& & A A membrane2 & 0t ECL methanol
Lt &tSHE -formaldehyde EHX= ALZ6HCH
HESH0| LI AAHLE NS BEsMS =0
20 HHU QoKX | me ar=gx HES HESRE ZHIE
=2 A — = o
¥s ISAD} AFREIX 28 FHE ISAS AIZEHCL
HEEWUE ISAZ AIEE ISAE AtESEtCH.
membrane(2)0l 2T AI| membraneE S O0FECH methanol
Lt &3t —-formaldehyde EMHS ALESHLY.
membrane(2) 0l SJ1&£0| 22 SHH CHAI €0 30|
M UL 222 MASHCH
_ meter2| & meter EHAME F It =0l
Meter01| HAlIE= g0l oS == - o B‘:
=2 1= =X & = S
M=o ZE =22 wWHsCH
H30| YoH=EHH ==&
O SAHSS0 =B50 | mag ead mEgAN 2oi=0
UCF.
meter?t WEH|DJF HIE0ll
meter?t WEHDJ|IE HIEZ 0l ==C
=0 UX SCH =
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8. Lead =2 7|&£ A<l

e W9 10'™ T 107° pb*?
pH ¢ : 378

2= W9 07 80T

A3 <1 MQ

AEAAL i 2%

7] : Zo] - 110 mn

& - 12 mn
AolE o] : 1 m
B ¥ Lead solutiono] X33}

9. Follof] ERsot Xtz

E A
= o

P/N
PB21501

PB21502
PB2150
573142

O w

PB2ASO
PB2ASO
PB2ASO
PB2I1SO0
R0O0O1O01

— = W N

ROO1I015

R0O0O1046

PB21507

A

Lead lon Electrode, mono(reference electrode necessary),
epoxy body

Lead lon Electrode, combination, glass body

Lead lon Electrode, combination, epoxy body

Reference Electrode, double junction, sleeve, epoxy body,
for use with the PB21501.

Lead Standard, 0.1M Pb(CIQO.).

Lead Standard, 1000 ppm Pb(ClO.);

Sulfate Standard, 0.1M Na,SO,4

lonic Strength Adjuster (ISA), 5M NaClO4

Electrode Filling Solution, 4M KCI/AgCI for the 5731429
inner chamber

Electrode Filling Solution, 1M KNOs, for the 5731429
outer chamber and PB21502

Electrode Filling Solution, 1M KNO3/0.1M KClI,

for the PB21503 electrode

Polishing Paper for the Lead lon Electrodes

- 18 -



® o2 AT ALEA FAY

2) o] A=l &yt HANEHE FA5HA7] vrgy
2 ASE A5 R AztetEg iy AlF % =l A Ee el A R’
skl 7] v o
2 71 B 0 Ads Bagg o Byt
ZA717F B3A - AW 9] Filling SolutionAl 7] & A= W3 @ QRZ 7)o
AHste] A5 FALRE @2 5 A= Aoz Byt

3) TAW AFE IR AR WolEA7] ek,

A=l v Ag Membranes

%)
A g e ARgetA] @ dSdAete e7fdo] At A2 age]l =7

5) ¥ Ao FHe BE YA ST A5 68 AE AT F AdgUn

ALgelitel ek AESmel @ gR BEE 4 dGyth geAgte] F7ea BA
A 77k #aE B9l point Aol ol $EE A AFo WAk T
.

6) AR A AH TR, BAgE B % AR Fo)ol os) T Ardel diaiM =
agho] =7kt

22 ALg3HA17] whgh,
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