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1. Introduction

pHoenix Fluoride lon Electrodex 58 <4ollA fluoride |25 =11, 3hehstm ] 7] 4
o2 ZAs=d o] gdth

712 &

1. pH/mV meter =& o] meter
2. Semi-logarithmic 4-cycle graph <°] : MeterS mV modezZ A}&3 Ald= HAYIAS
a8 g Qe Fo] I8

3. A k7] (magnetic stirrer) & nHH7]-8 &4 9k 7] (magnetic stirring bar)

4. pHoenix Fluoride lon Electrode, Cat. No. FO01501 (7| = 2 Q),
pHoenix Fluoride lon Combination Glass Electrode, Cat. No. FO01502,
<2 pHoenix Fluoride lon Combination epoxy Electrode, Cat. No. FO01503.

5. pHoenix Single Junction Reference Electrode, Cat. No. 5731428 ( FO01501% Al-&3
49, W5 chamber?] pHoenix Reference Filling Solution, Cat. No. R001011,

Zu| g
1 g9 FHE 9% FHT
2

. pHoenix Fluoride Standard Solution, 0.1M NaF, Cat. No. FOOASO1.
Az W : 1L volumetric flaskel &/FTE "Hd % A9-3L sodium fluoride 4.2 g& Yo
gras FEolA TAES H9Th  FHFE S FAREA AY
e 92 F &9 IV A AFE oY M e
3. pHoenix Fluoride Standard Solution, 1000 ppm F*, Cat. No. FOOASO2.
Az W : Sodium fluoride 2.21 g& Yol 919} U Yo = Az},
4. pHoenix Fluoride Standard Solution, 100 ppm F*, Cat. No. FOOASO3.
Az W : Sodium fluoride 0.22 g& Yol 919} U Yoz Az},

5. pHoenix Total lonic Strength Adjuster Buffer, TISAB 1, Cat. No. FOOISO1

(S
B

(1 Gallon).
TISAB 15 899 pHE w31 ZE31% fluorideS TthA] o] 23tA1Z Bl ol o] 247
(ionic strength)E AAsHAl st ARE-gith

Az R 4L HlolAd FRTE WA AL vlo|AE AAuRtlel &dEeth I A
A wHk7] 82 7] (magnetic  stirring bar)E Yo] #oj=t}. Concentrated acetic
acid 230 m¢, sodium chloride 232 g, Z12]3. CDTA 16 g& 3] #7112
Ag LA & fHS Heoz YZAIZIth,  Sodium hydroxide 150 g& &
3 H7bgth aAE &EA7IAL &S AL7HA] EAA Y pH AS5E HA
gk & 5BM NaOHE Z+ #7bste] pH 5252 oheth 18l $HTE 4L BAN
A A e,

6. pHoenix Low Level Total lonic Strength Adjuster Buffer, TISAB 2, Cat. No.
FOO0IS02 (1 Gallon).
o g9 Ao fluoride”} 2i 10°M(0.4 ppm) °l3t2 Egrs]o] 27t fluoridest =&

s Bdol TgECl I 2 A% Ageh

=<1

o,

-2



Az B 4L B)oAd THSFE EE A$aL 57 g9 glacial acetic acid®} 58 g9l
sodium chlorides 7gtc}. v AE A unkrlo] e A wgkr]8ut
) 7] (magnetic stirring bar)Z Yol Ao]&tl. HAE pH d=E g9 4
5M NaOHE HH3] #H7lste] pH 5252 w@3th  £9S YA 7a S/
Hlo] 7 9] ZA|F-E7HA] ALt
7. pHoenix Total lonic Strength Adjuster Buffer, TISAB 3, Cat. No. FOOISO3(1 Gallon)
TISAB 3+ 1 ppm fluoride ©]-22] &4 3lolA] 100 ppm ©]’F<] aluminum ©|4} iron¥} ZH&
S PAsth. 200 ppm aluminumo|i} irono] EAE A9 1 ppm fluorideE =7d3l=d °F
5%2] @xp7} WA F
Az P AL HolAY FHREE WAE AT wolAT ANl el 1 44w
HE7]-8-9] 7] (magnetic  stirring bar)E Yo Aojsth Concentrated HCI
(36-38%) 336 m{¢, TRIS(hydroxymethylaminomethane) 968 g, ~1&|3i sodium
tartrate(Na,CsH4O¢2H,0) 920 g= %3] #H7istth. IAE 5 & &HES A

oR WANIIL FREE EATEAN At

lonic Strength Adjuster(ISA)E AF&3}= o] f;
=49 Agel NG FEE o] L9 FEs} ohet o] 29 FEworh
doE9 w5 ok AlFed o8 #-E. A5 o] &S %

g G Age o]2Al7]d oEeRE HA| o] 2AVIE dASIHA =2 #HoE FAE]
e ISAS H7Eeth wiEbd ISAE HE XUt A9 olF HUMo A HA ol2A7|=
0.1M A== w7}

ISAE= o]t A& o]ejol| = pHE B FA

kel

i
vl
il
o
P
il
i)
il
o

ozt A ABE = g

2. M3o| Fu| B W Ha by

A= T FAY J1E AT fill holed Wi gy AFWMEES with
< A 7

S AEH. Metero] A=S AZA Y

Fluoride =S 22 AJ3Hs<t Bys Z$- TISAB7F H7HE 1.0i 107°M fluoride & o] By
3 AFE Bst F9-ol= A2 sensing pellets Az ske] A

A7 % A=l membranec] 7 (protective cap)S 7]-+-t}l. Filling solutiong ThA] A<
™ combination A=9] 7|&H = BIE(ES 7|F=A=] 25 chamber)ol A filling solutionS
w31 3155 filling hole7}#] 7]t} Fluoride =5 Ao S/ R =)

S
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o

we

S3A) 7|32 AFEA 2} sensing crystalS A= AHES %Y 4= 9t} Methanol, acetone,

< dioxaned X 3ste LANE 2FE A &S A =AHo] 7158A|5F CHCl;, DMF &
Jol  &ulj7t o] A gofof gy
a BT T4 o2y #AE JAse=
&

AAB7] 918 pH 7ol %

19
=
:<|)L_',
i >

® ZAsloF gt
TISAB 1< fluoride?} aluminumeo]it} iron® A ZHES o] 23A|A o|E o]23 $AZFow
p I

= pm aluminum <& iron 744 ZHE-S
sith. whek aluminumolil irono] T =& Enw ERE 7 So= TISAB 3 AHgsith

Fluoride 5=+ ppm, moles/liter(M), &2 T2 5% 9= SH A

¥ 1. 5% ¢$] W3 factors

ppm F* moles/liter(M)
190.0 1.0j 1072
19.0 1.0j 1073
1.9 1.0j 10



4. M3o| =M

P s

ghoF AFE w) Az BAETE ASS5HE 2% 7HA @ £ ok 29 W3 o, 1
2|3l noise #& Q4E AAA FFS . 2HY AL A5 AF WSl sdete
Eeol ¥t

M=o &Aso ks T 24

1. el

Farsl o], OH™& fluoride A2 S4S Waldth. A8E F ¢ A7|HJo= vh=E Cos™
B2 PO, A gol&e OH'Y WalE F7MIIAN AgHor A5 25S welstA] &
=k Y, Br, 1Y, SO47%, HCOs™, NOs™, 712]al acetate$} o], fluoridest H.%5 A¥HH &=
e ol HA=9 Aws WaskA &= el fol2% fluoride o] gt
fluoride d=9] &S WallshA &=

2. A& P34

Aluminum, silicon, iron+3, 123l Th2 thr} o] 28t ofye} $40]22 fluorides} &S
gAsth,  AA o]Al”7](ionic strength), A A fluorided &&=, Z1g]1l #ES A3 EE
Ao rE 2o 2o 993S #rlh. TISAB 13 TISAB 2+ 1 ppm fluoride -8 ¢l A]
¢k 5 ppm aluminum = iron¥} #ES YAl TISAB 32 ¢ =2 5X2 aluminum¥}
ironol| A #E& /g gt

3. 259 oI

Ao A97F Sxoll G W] wio] FF&NH AmE 1T ol dojof gk

A5e &alle Fyol ks W] vl 7l Ad59 A9 @S 2o wep dds] ®goh
=9 71%7]i= Nernst equationoll Al factor "S"=Z YERHIL o] Fh2 2o ujelr Wslsic)
E27 259 wighd wE o] &A<Ql 71&7] gtelth

=] 71e71 #%

Qo T

T

o

10
20
25
30
40
50

S

54.20

56.18
58.18
59.16
60.15
62.13
64.11

Lol Ho] o]FojxtA  pHoenix Fluoride lon Electrode:= 0C T80T 2 X9 oA A}
z et Aol opd tE LA SAHT Ag HHo mdeted 1A AR
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Fluoride #Xx¢ ®Wslo] wabrd =9 mv 9E semi-logarithmic Folo| FAlste] 57
mV/decade?] 7]&7]¢] AdAHE A=th(2d 4 Fa).
A5 A9le] ergAol 99wel Egdkzd Zad Ak S A
A L ool A AESA 2ol B Ho] 2e¥rh(1d 1 Fw).
Ao 9l zro] AL WA A2 7|97 7F A8 A 229 membranes ol
7F st
2Hmembrane) S = U

1. Polishing papers °|-athl, Fo 1-29& vhete] Zx FUo FHFS WdE

ojmeit},

2. & ol Fol(M)E FHaL Folod A e AFE FAo] HA SHFEL H 2 w9t
polishing paper(¥)e] ol A9 2FES AT

3. A= ¥HS STHFE AFSIe] AFEEH7] ol oF 58 FoF xFg o HdTo #5
TS Yol

4, TFeF B Al A o A A}
Hlo]A ] vig o2 HH3s

5. Cotton pad®] <ol

6. =%3F cottonol] 7S °F7F #H7)Eoh

7. 919 @A 2-3& wHg At

g op
ofs
o

29 1. NaF %o w& d=9] 75 ARk

+50

+75 10 2-10 °M

electrode NaF

potential +125 / 107~ 10°°M NaF
(mV)
+175 107°710°°M
NaF

+225
10°°710°°M

NaF
1 2 3 4

time (minutes)

o
i

& st

Mo A 1.0j 10°°M (0.02 ppm) fluoride ©] oH FEE AT F drh AR 2o
=9 fluoride Aol 2ake] 291o] & 4= gl7] wiel] 1.0j 10°MET} e 55 o] A

& 5
s 7]
shodl o7k Aastth. 2 FholA e AEdA= E3E fluoride & ot

AN HE ofN
ot o ox

H &3

;

FaE pH 5 °fdte] 4%

2 golol A fluoridest HES o] o] RajEA] 2 49l HFe} o]
HF 'S 3A%th a9 4%

A g Mo A free fluoride ©]&9] H|-&< VERATH



a9 2. 899 pHoll WE free F 'Y M &

(&, F2E 9x FES F4gas Edoh

80 /

% of 60 /

species /
40 /

L/

=
N
w
iy
6]
[¢]

Hydroxide?] s&%7} &A= fluoride ©]2¢ HxX®t} oF 10 #7} ¥ %S 4%, hydroxide
o] &8 fluorldeoﬂ et A= 78-S Wedtl. o Eo hydroxide? E%7} 1.0 j 107'Mo°]
Ay 1 o]l u, fluoride 7| tdt hydroxide?] Wall= pH 794 wWHAEA] &=tk pH
7F Z7kghel whebA  hydroxideo W= AT £ S HER AT pH 1094,
hydroxide ©]<2¢] %+ 1.0j 10™*Mo]aL 1.0 j 10°M fluoridecl Al AT 2§ e x7F A8
2] &=rl. Hydroxide ©]<¢ ®%¢} fluorided *Xx7} 1.0j 107'M= %

927} vEbdth. 1.05 10°M2] fluoride 5ol &%) pH 100 U&
Agct a9 32 olyg A5 yERdT

19 3. Alkaline £ H=9] 75

-25 s
10 M
0 T e
Ndar-
electrode +25 7
potential 10 *M
(mVv) +50 ] ————
NaF
+75 7
+100~ 10°°M
NaF | ———
7 8 9 10 11
§9°] pH

RE fluoride Al59F ¥FE& o] TISAB 1 &< TISAB 22 Hd7béle] 8918 pH 5.0-55% 2
Fo24 hydroxide2] W3y fluoridee] F4ol27e] ZIEPFAHS I 4 vt TISAB 32
pHE °F 858 BtF=t AbEstal wfg We sk F4d o] &3 4 gl

M=o +9Y

Fluoride %l BT AP S 4 62



M=ol 7| 27| 8ol (* A= sealx 98 A% AojFrh
Aol gutE s ZHgat=A dolrr] Ysto] 71E&7S g}
T 27b 108191 EFEE 7 UHAE o] &3t S}

=9 Ve
1. pH/mV meter ©|-&
74 50 mlet TISBA 50 mlE Wtk wwy|E o]§35te] dA
A=AE Feletn A9 ERES &9

1. 150 ml H]o]Ael
Z AoJFrH(Ed A). Meter’} mV modezZ ¥ o]
(?;XJL}‘:‘ Zolo|m LS AL Xioi%‘j')
<2 100 ppm fluoride %89 1 mE &

2. ¥IS AR83ke] 0.1 M, 1000 ppm, =
N(A) H71eeE. Meterel EAEE mV gho] SHAsixW 1 gs 7

ALE-3lo] 9(2)ol A AFESE FA3E fluoride X8 10 mlE oA

< 7153
1 gkl ApolS st} oo £%7F 20 T 25 Tl 7MY sholA Aol
'wa1ai 2 mvel o]z} dlojxich.

oﬂ Lﬂ_‘_:

& &

3. A=
& ghol PgeiAW 1 g2

T

r

HER IR
o 7S
e

71 &7
< o]&3te] FE7} 10

2. lon meter ©|-&
1. 0.1 M, 1000 ppm, 100 ppm fluoride &&= serial 34 W<
vl 2 Welshe W w9 sodium E%%@i% = 74 ZH| s
2. 9ol =nlE & T FETt 1 50 m¢ ¢} TISBA 50 mlS 150ml Hlo]# ol ¥
e 9% 2 AolFa oo HFeo] FRES UE

= modeZ o] J=AE Flgt})

b J

T

h. Meter7}
I meter A|Z3|ALe] Ao weta o] &

E T

4. A=2S = AZA 71
5. QoA = o gFEgdl 50 mlet TISBA 50 S = U2 150 md H]
olAd ¥ Qto] R

QH‘—‘
= R

s

aFA T
717 17} 90-100%°| &u}=

6. Meterg =
Meter A|Z3]A}2]
A S s

=] 2ZHsS e

g3to] 719718

 o]2=E19] lon meters o]&% ¢ 717] Al Az B

sel g},



Fluoride | A& S™(*SA3 = sotd &5 wnb7|2 Al AojFtt)
; zq;dz Aol = pH/mV meter% ]%5} 799} lon meterE o] &3t= A F 77 YTk
uoride &) thafA TISABZE ZE o2 Zolxt)

=< Flil

fl
jo] i golofatt,

1. pH/mV meter ©]-&

1. 0.1M, 1000 ppm, 100 ppm ¥ &S serial 34j3te] 107 M, 10° M, 10™'M, &2
100, 10, 1 ppm %89S FH[st, H789 50 md 50 mi2] TISAB 14 TISAB 3
£ A7kt BAE o bk TISABE Ew8&99] Fikeo oy dEFS 54 ¥erha
dia=g

2. ADelA AR & T 7P HES §A(L0M F2 1 ppm)s A untr] 2 A4E)
AlojEth. Meter’} mV modez o] Sl=A1S QIR F, &oo] A9 EHES
Metere] ¢} zho] SHAEIA™ mV 3t 7|2 chE A st Sk w

3. T vE9 &9(10°M =& 10 ppm)S wu7|E DA Ao d
Azt ARAIZ &, S =] ERES YETH Meterd] ¢l #ho] ¢bgs
mVv S 71=3)

4, F27F pF & £9(107% M =2 100 ppm)S
%—% AH B AxAZ F, oo =9 RES ¥

W mV S 7]E3

5. 9JollA ¥oJx dataZ semi-logarithmic graph o] ol s=(t2 F-ZadH)e W3}

02 mVAR £)E A8 2828 a9 1.0 10° M olgt2 BAIAS d4s)

of ¥tk o] FRolatelAe] FAHL v FwEo FH WHES wETh ol ¥ 3

ARk Ql BA o)t

=
=&
=
=8

0

AstA Aozt SHFE A
. Meter?] ¢l Ftol oHA A

Kl
(i
N
e
e

O
9

213 3. Fluoride A=2] B A4

+60

+20

electrode “56 mv 1
potential -20 :

(mVv) /

-60
-100
-140 —
- 01 1 (ppm) 10 100 1000
-160 | \ LT | | L
107° 10 1073 1072 107t

F~ concentration (M)



=49 A FGelM BB dedl 37HA] g o] dasit B dgREdME S
4 points FH7bst=dl wLrh 919 ZEg&dun v iFEgdoer FAHS I
APFEAAME AH SAYHE o] &3ta HAFFEANANE 3 sE SAHAYHS ol &
Eig=g

6. 150 m¢ H]o]# o] A& 50 mle} TISAB 10|} TISAB 3 50 mE Pivh £9S8 wHb7| 2
AR Aolwrh.  AFE THFR AHT F AxAA Folo] AT R Wi
metero] TAEE Fho] FABAH mv e 7|Edrh RATHOTHE AR ERE

7. 452 24T oAl wgsol Atk 2E(Ee)e] Wat grks b sl B2 B
o Ergelel A%e] EREE et A del RAAn A9l @ sold s
@t MmETh el 05 mV ol Aol AL sk Aeo] obd A% 99 2-5
BAE wusel At AEe BAFHL fd Fuldeh

. lon meter °]&

1. 0.1 M, 1000 ppm, 100 ppm fluoride %8NS 8435le] oy Alge] FE9 HS28h
fluoride ﬁ%%%”g 27}x1 %H]é@}t}. 150 m¢ H]o|A FI/IE FHEte] 9o RTEH 50 ml

i TISAB 1 22 TISAB 3% 50 ml H7bsitl. BAE w H7lslsE TISABE

TFEE99 %EOﬂ o} Oé%k—% FA eFerhal 7hg g

o
2. 9lolN FHl@ T EFEY 3 e vro EEsAL A
=

i
B
01'_u

ez AHolFEtl,  Meter’b =% modezE Q=AE ol 2t
2 A% Aojzrh
A9 ERES &4 =1}

4. Meters fluoride XEF8& N0 Fio] 9Fil ¢j& o] AW meter A x3|ALe] A
Aol wEbA memorystel ghS LA

5 A9 EHES SHTE AFHEIY dx2A 70

6. ¥ s5° ETEAS A4 wRbY] fo ST AT SRR AojE

7. & A=e] EHEES Y

8. MeterZ fluoride &8N0 Fio] il ¢ Zho] ¢HA& AWM meter A|Z3|ALe] A

Aol wetA memoryd = .
9. U2 sxo] SAHoA 2 FI9 FHFT TISAB 1 =2 TISAB 3(52 100 ml <
o TISAB-2 10 m(E #H7}gtthe 23t gHo %%#i AlF st Ax=A7 A
Y=ok Meterd] ¢ #ho] P83 AW meter A|x3]AFe] AW Ao wekx memorysto]

)

=
T
A
=

to »

RES %ﬂ%t}. eter4 9l Fto] orAE A meter displayZ2H-E A3 %

11, A= 24k o) wAsol Bk LE(Ae)] WS} giks AbY sl A wA
EEG] AFS dEth Metere] 91 go] AW A9 @A 394 %8 %
s wETh F glol 05 mV ol Aelsk AL s} Aeo] okd Fg 919 2-8(9)
BAE wase] et AR nATAE WY F

O

r
=
roh
O

¢ o]2~H9] lon meterE o] &3 A 7]7] AuAo] A BAWHS o] 83lo] /]S

- 10 -



=0l A Fluoride (ASTM D1179, Method B)

o] WPHL EoAe]l HA fluoride 325 ppmoz FAs=dl o]&¥t}. ironely aluminum}
] fluoride #H&& #3latal pHE w& ¥ ofvel o] 241 7](ionic strength)E UA3HA 37] <
ate] TISABE A=t &40 73t} Fluoride A9 FXt o] WS ol&3te =4
gt o] 54 W2 okl minerale] FEu A dFEe wA €=

° ide £+8&9%5 serial 3|43t 2, 1, 0.5 ppm fluoride EF+8& S

£

H

rot

o,

H
o
o
e
S
3
o
=
c
o
=
Q

M

i

W 50 m(o] TISAB 1 =& TISAB 3= 50 m¢¥ #7}glth. 2, 1, 0.5 ppm EF=8&NS ALE

ol A ojm] A WHOE meters HATT HAG54E semi-logarithmic 2-cycle 1

4 & 2 o oy

Zold 18] A} ion meterE o] &3t}

Acid Fluoride | 21 &3

Fol2e pH 5 o]8te] &Nd|A fluoride o] 23} HES o]Fo] HF & HF, S FA g}
olglg A& A €

o
FluorideE =A3}7] Aol <FaRA]o]L} °k°ﬂ7l* ool "kZo]of 3t} Sodium acetateE AlE

o] pH 5olo® waa FFEgdut AR AA o]&A7|(ionic strength)S A 230 1174

1. SF5°l sodium acetate(CHsCOONa)E &3 A7 15% &S FH|sth B8 Alaet &
T&NE 3t FH G
2. FluorideE A9 A =9 BE 2AS Efste vted &9 FHlgt}h. o] &2 X+

|IE FHlgh=T ARE S

3. utg &o| fluorides #7718t FF=8& NS FHIFH(HA] &9 5% HeE). whof
pH/MV metergs AH&3 4% 3714 ¥F&NS
Mg ded. vk ion meters ARE-E =
7} sodium acetatet™ 1:92 4=t} weF kT8 e] 10 ppm fluoride ©
ﬁi%"” = ZTU}F} o] ok gt

oo
9{_:
o,
o
2
Ir
N
L
x
e
AN
®
5
o
fy 2
e
_?{_',
vl
=5
AN
o

fluoride =2 A4 3}

Alkaline fluoride | &1 &d

d &NoA fluoride 45 Wallgtch 1.0
5 &8 11 o)Akl gl A, hydroxide$} fluoride
f

107'M ©]3}9] fluoride 5%S ¥3talal pH
2 luoride Wro] &EA1e wjrtl o & S Hlth

9
ool sro] FFL Worw AT A9t
(pH B35 s,

4M potassium acetate £9]-2 Al-83lo] pHE 57607 Yo] F=4k3} o] o] 9% QA= AA
£ @3] £tk Fluoride o] FLE Rx8d3 A8

[¢)

sha EE G AR DA o)A
Q
[¢)

= buffer solution(+=



1. 0.1M, 1000 ppm, &-& 100 ppm F &S serial 3]43}o] 1.0; 10°°Mo]1} 10 ppm
fluoride T84S FH|3ty, 589 50 mlo] W2 529 TISAB 25 50 ml 3 7}3F

50 m¢9} W& Fo] TISAB 22 50 m¢ A7}sich. 89S wwk
LRES dtl Meter’} mV mode®Z JEAE

3. olg)o] W3S Fielo] §NL FUTTh Metere] 9= zho] FRHW 1 @S 77t 7]

S IEE B E ) B0
M ppm

1 A 0.1 1.0; 10°° 0.01
) A 0.1 2.0j 10°° 0.02
3 A 0.2 4.0i 10°° 0.04
4 A 0.2 6.0i 10°° 0.06
c A 0.4 1.0j 10° 0.10
5 B 2.0 2.9; 10° 0.29
. B 2.0 4.8; 107 0.48

33l A = 1 m¢ graduated pipet

931 B = 2 ml pipet

g 1 ZH4 50 mob B 0] TISAB 2(50 m)ol EF89/TISAB 22 H718Hr).

4. 27 30Xt o] Fe(tR F-2ag)el met Wty AS49, mv( RS )E
semi-logarithmic graph FolJol| EAlete] T#j=2 & st d=9] BAGES Rlstr] 93|
A Er gols W

5. 150 m{ Z2}~F Hlo]A Alm 50 me} W w9 TISAB 2&

712 QASHA Aotk AlHste] A=A Ho A=) EFEs Y=tk Meterl i
AEE mVoghol b SiAE ghe 7IFete] AR RRY sE A4
W2 wee BASAS Wil A2 FH g,

G2 552 Fluoride A ; lon meter 2l 8

lon meterE o] &3t <tollA] AuFE HPHo| wet fluorideE =Asth. o TISAB 1 5&

TISAB 3 thAald] ¥ 59 TISAB 25 Al&3ic}h, a4 vy

X
1o

AL fluoride ©]& F=& wl$ A3 ZF74%tl.  pHoenix Fluoride lon Electrode
fluorideE X33h= Alme] AAe digh T44 HAE72A Zggth. AAS o] &3 4]
Al o] =AHHT} A7) { AQHAY A= ] Astw AFAAol Ark.  Titrant=A
lanthanum nitrateE A}8-3le] A]&59] A fluoride =2 j 2074 A&s] AT 4= Q)
AA fluoride ¥E5= 2248 HAE3=d Aojx 1.0j 10°3Mo] = ojof &t} ek aluminum,
iron, =< 37} chromiumo] 1% &< 1 ol o & &gty e Axs d=
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2 lanthanum nitrate, La(NO3)s6H.0
°] 0.1M lanthanum £

\

MHEZ ol 8¢t Fluoride &4
1. 1L volumetric flakel] ¢F 500 m Z=FHTFE A&
433 g Yol HAth TR4E FAREAA ALk
wE HAo] ALgH)
2. 0.1M fluoride %8NS ARE3lo] A Aol 93] lanthanum nitrates 37 3}3Hc}
150 m¢ Zgk2~g ulolAd (B&3] SH)fluoride E=8 9.0 me =HF 2F 50 ml
g tach 89 ANu 2 QS AoE F o] AFe) BRES YErk
3. 10 m¢ =Eeb~E JHES ARESle], La(NOs)s titrants 0.5~ 1.0 me¥ FH7hsioh. 2 45
o] wael WE mv g Z1=dch mv 499 Wabt Sk titrante] H7HES O.
1702 = Fo Hrkgth Ao WE7F A3 0.571.0 A H71E wjel o] oA
Wt 7R AL AAska By ©E mv A91E 75
a8 4, A=A (0.112M F 25 m¢=S 0.100M La(NOz):Z A4 )
-100
-50
electrode
potential 0 .
(mv) \/ endpoint
+50
+100
N
5 10 15 20 25
2718 0.1M La(NO3)s2 F(md
4. A oY FolE AlgdEle] HRRA(X-F)o] WE mv Zhy-%)S HAse] 19
=g et FRHES A JHelA J1E7h g 2 BroR yehdth %
qe vOR 7)=3%)
5. 150 m¢ Ze}2~E Hlol7A o] Ags] S4H Alm &9 9.0 M} 7T 50 mE Y=
o gole AMmur|E ARHA AolE F AHdte] ARAZ AT PR
o] Y=t}
6. 919 g BelAMsh o] ARE HAI} FBHL WR 7SI
cX —VfX—Vf)(- 2C)
s VZ‘O Vch s
where,
C = A9 =%
Cs? = fluoride ¥F&%2] FX (0.1M)
VS = m A = o] Ao A H7bE titrante] F-3
Ve = BE8tolA F2HS o] FULS ) HhE titrante] -9
Vi = AR A A AREE Aol o)
= ZFsolA B4l AHgE FFEge 2]
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6. 8= OlE
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pHoenix Fluoride lon Electrode= epoxy =& glass body°] F-2zr&o] <l&  lanthanum
fluoride?] @A oz FAETE XA fluoride ©]->%+o] ionic conductor crystalto] A o] &3k
t}. Membrane©] fluoride ©]2 ¥ 3sl= £33 HE5T ul membraneAlo]ol Al A ¢ 7} whAy sk
th o] =59 A9= pH/MV meter 52 5E3 o] meterE o]&sto] AT 7|E 9ol
ete] AT =AY A9 sjdet= fluoride ©]<¢ F%E Nernst equatione] ]3] A

ik,

E = Eo - S logX
where :

X = & 14%4 fluoride °]& &%
G5EX)= &9 oA o2 axAQl wx& Yebdtlh. A fluoride o] FX(C)e &=
3}¥ fluoride ©]-(Cp)¥ free fluoride ©](CfS X3St} Fluoride 2= ©X| free ionol

e 7] ol free iond FEE oSy ).

Ci=Ci - Cp
Ses S5 ATl 98 free ion FE(CHt ABF ot

X = Y Cf
FFx, X &9 WollA free Fluoride o]2 a349 Fx=E AL
dE5ee= %%E A ()l &3l free ion % (CHet A=}

X = Y Cf
G5 % Age DA ol A7, 1 o JEFT

logy=-0- ZN1

1+V1I
= 1/2 3CxZx°
where,

Cx = o] X9 &%

Ze = ol & x| s

S o= Q_olhﬂo nE Ol%ﬂ )
sk ATy dAstL E5EX)= wEd v gct
ol M7|E dAsHA & fho= 1371 918l TISABE fluorideE X338t Al5et %
8ol YolErh. Fluoride A=<l sl #a3gk ISA= TISABoIH. o] &9 o]jd] &89
< & 23E = o]2] fluoride o]l Wk A=9 SHE WalshA ¥ AFol ISARA
AREE 9
gSog 7S agsforgt sl A A= A $(liquid junction potential)= TS 24
o= o]Fojxl F 7HA &do] ME HEE w BTt F N FAWHE Fal oo v
SR SASREE F g AlololA] A9l At BT
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Fc}.  Filling solutionol] 4] <Fo]
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=

& 3 Asl golol
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jull

™N

Aol 7H
System?] F+AAE-S 1) meter, 2) plastic-ware, 3)

2 e
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ol
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1=}
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o
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3=

fol A A% viel o] metersl 4%
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3l oF
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2

plastic-ware”}

171 flai A=

S
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AL

_zrv

+od

S

2 730l gol SRR AH

3. A=

Aze] 7197] gl 4

= golM &

sl

1. A=9 71E7E

el

}+= sodium ion A=

s gl 45

o)
=)

a7

olo

o}A % Aol o

o

3.

o} working reference electrode

ek

e
=

7
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A
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=i
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2 olg

o

s
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ol

o

5
pul

2=y

o,
fo goho] pHS) o] L4171 E BT

S

ki3

I filling solutionS A&

Kl
Eis

3|
S|

TISABE A}-&

=k
EIS=SeTA

2
=
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i
oo
N
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0
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oo =T
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Wiar o B2 N TR IR 1 R = R -
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2 ZH 2 ol SHoHZ Y
. EEE%0| QAL Moo DEsos Eua
JI2I19F EHLE 2 UHXIX N2 1S (& 22 2232 =H|s
ors
=e TISABII AF2E Xl 242 ZHE TISABE AI25HC
HE=EMS TISABEZMH AIEE TISABE AIEEHCY.

membrane(2H)0ll SJ1=0|
®S UCH

CHAI €01 371
b

2d
o
O

semi-log &0[2

=201 Ht=

JIIZ2=0 mvE HAlotd

BETMS SHEH 2OH . i -
A B e NS0 21262 =5 EA
SU 834 wS &8 =8 SiCh 2 decadedt Zotetel mel
=TIt BIIGH=XIE HolstC),
- mV 2£0] Z=5| BAIS0]
HRE HA i
ASXIE OB
EZE8M0| OA 9= TZERHAS CJAl =40
BE 2ot B2l RECA=T
R ANBE o9 015}
1j 10°°M = 19 ppm as F*
= ASS SMal=
M=ol H=s ssas M2 22 OB
Sm0| Zateol AU
H —_1 =
8. Fluoride =2 7|25l 54
L HY s xstd g9 T 10° M

( 23k€ & 7 0.02 ppm )
pH W9 : 577 at 1.0j 10°°™M F* ( 0.02 ppm F ')
5711 at 1.0j 10*M F™* ( 1900 ppm F ')

== W90 7 80T
A& 1 150 T 200 kQ
1&A i 2%
7] : do] - 110 mn
& - 12 mn
Alols ol 1 m
H3 : TISABZ} 71 fluoride

N

0
(A% =3o] ohd 4% 80
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9. Follof] ERsot Xtz

P/N a2

FO0O1501 Fluoride lon Electrode, mono ( reference electrode necessary ),
epoxy body

FO0O1502 Fluoride lon Electrode, combination, glass body

FO0O1503 Fluoride lon Electrode, combination, epoxy body

5731428 Reference Electrode, single junction, sleeve, epoxy body,

for use with the FO01501

FOOASO1 Fluoride Standard, 0.1M NaF

FOOASO?2 Fluoride Standard, 1000 ppm F™*

FOOASOS3 Fluoride Standard, 100 ppm F™*

FOOISO1 TISAB 1

FOOISO?2 TISAB 2

FOOISO03 Low Level TISAB 3

ROO1011 Reference Electrode Filling Solution, 4M KCI/Ag+, for the 5731428,
FO01502 inner chamber, and FO01503 outer chamber

ROO1013 Reference Electrode Filling Solution, 4M KClI,
for the FO01502 outer chamber

FO0O1507 Polishing Paper for the Fluoride Electrode
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® ol2 AT ALgA FAY

1) A9 F9 852 28 gt
AFe) o B4 71719 FEe FALFUL WA e o} #713 Fol A
Hse AHEEA WolAl 7] Hhghe,

As

A 7] v

FHS 71 BEAl - A5 Bag el Bt

ZA717F B3A - AW 9] Filling SolutionAl 7] & A= W3 @ QRE 7)o
AHste] A5 5oz 22 F A5 Aojzd nagyr

3) TAW AFS IR AR WolEA7] vk,
Mol AN AL Az 7171 HAE AL A4 e,

4) 7o) F 6/ eol A ATl e W D Fo] gL,
2 oASe gogdel AR F5 % gz
S

%)
LANA = derme ARG 92 d=dAete 67 de] FaE A= ago] &7

gk

5) ¥ AT 9 nE APANA AT S 69 A= AT F dFUT
Abgeliel weh AEse] @ gy wHd & dgyth Azt ks wAR

Al 1%/ 2 B9l point WAl ofel S mE Al AFoR wASelof Gtk

6) AR A AH VR, BAgE B 2 AR Fo)ol os) T Abdel diaiM =
agho] =7kt
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