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T 512012, NEROKEZRFrE TV —DO RN TREFILT, £, FELREREREIERT 5 AP Fe 2L D05
FHHYEETDHIZDITH A D AF U T IO FIZ OV TR AT, LS ITEICRY, BRPIIEAIEL TR SN DM
HO FaERL, HERIEICEORE iR LT,

[ZEER]F 7Y —  NFE 100 um, 455 87.4 cm, HZNE 75 cm; JKENK : 5 mM 2,6-E VLR % (pH 3.5) +0.03
wWivY% ERBF L7 aE L AT L b m— A GREHAE AL 22 5 15 (50 kPa C 2.2 V) s KEhEEE 20 kV; iR
200 nm, FEAEYRIE:0 — 0.50 mg/L F & HSILT= 50 mM NaCl VAR ; sl k3L 5 il Bei bz VT 1.5 g 2k
BIRL, BB 1L PC 30 FNEME 100 mL L7, BEEERIEH CL, AP, Fe¥', Mg?!, Ca?' IR EE DA ~, =T L
N7 I HEERE (DTPA) BT DB BRI D~ AF L T RA T, IRNT, IbVRIITH -7 DTPA DOIREKI Y
WIS DO BRI DWW ORE LT, 5e%1Z, 16 FREEORIFERH A ITERE T O F2ARIEICEVERL, fERIEICK
DR LR LT,

(R L E8] TV —NEE 100 pm ERESL7Z8IED BERIE 75 um) , BHBRARB I OEERAER 1/2 12
W CE, o, EHERKTT FIRE —EORE, ©—JHHEIT CHREICO DL TIEE—E ThoTo, AR
D APEERH KT HICHoN, FE—ZERBITHD Lz, Mg 2 oW T, FEAEATE A NaCl 125 T 500
mg/kg DHE, FIEIERITK 93 % Th o7z, Fe¥', Ca? D556, [EIERITIZIE 100% Th 72, 10 FEEHDO~AF 7 Al
DWTHREILIZEZ A, DTPA D3 bR ATHY, FEAEEHIZ DTPA 4 0.2 mM IRINL, £J 60 7 & 3 4UL AP %D
WL, FAIZZT 100 %ETEDLZEAVHIALT, RIEICEDHEE FE &b R, 1ERIEICI DR AT
—EHL7,
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ToAbA A (F) I, EWICE> TR R 72T
FTHHN, F OBMEHEEIUL, #0FOMOMRIZRL
TREA D7 HFIELEH LT ZENEHRESN TS Y, ff-
T, FI3oE, BARTIIEW e EShz 2, A, &
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OB LT, HBUKSC TEMICHEHENZ F2E
SN BEZ L C F 2 BiA T il REMEN 95, FEEL
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DHEFN K SFTREMEN DD, 16T, NHDOREFEHERE
TR, WAEMOLEEIZE S TH RSB R
HfEFo FEAERTDHIZLIEETHD, itk 2B
HF T2 - TU a7 U RIS D
ERIIVTND D, HERIEITHBED BV FIETHDN,
HAERR Gy DB RET D720\, ATLEIE L C, XM
BB B A LB T2, o ELL TR ERT F
BERTDHEOI, iR L CAArr7u~vhr 57 41—
(IC) D3EH ST, BEAR 7372720, Ead 5281
TEpodz 9, SHIZ, BIALERYEE LU CEMH M A%
W2 ICEDSBHE ST D, B EAE RITIERIEDORE R LK
S—HUh, LRl B EES LB Th o7, S

OIZ, WHIZT AI=0 A (AP & ENTWDEHE T,

RENADD AP % AP-T2F L7 B AAE AL ChR
ETDMHERH ST, Flt, ATLEREEL TRV A ik
RN LT A A BN E R E B R RS, B
DBHLFERPEOLNIZY, —TF, FrETV—Y — BRIk
15 (CZE) N, BT BEReE AL, Ao D2
ZZTICLL, BELH T, REICOILWOHTIE TS
Do Foxl, B, — WS E K UKE) (UTP) V%47
A PEMEEE LT CZE ((ITP-CZE) (2 X AHEk hod FriE &
EABIFE L 10, HE/KITH O FEERICHY, Ak
HFFOERICHEHAEETHLEHE X, 2018 FEE B AT
FATBO TR LI2EZA, REFER FERELLTO
BIENA AEEZA T2 bhol-, LL, FEaf &
D7 WNEBHI S I TED LD, RIEDKE AL
ETDMEND ST, T TRV T, HHIZEENSD
KR FAMENORIEICERT O, Eiihik
DL SOV TRFILZ, T70bh, WO K&
FrETU— (KVRVIERE) Z AW, 202 REFi~
77

SHIZ, ERLSCER 7 ChIRRBITWVA IS, I
BENTOWDAEEMENH DB BATIE, F LS5 RE TR
L, FORIGEEK FTSEH2ENEZLND, D0,

F OEIERIZRT 5 AP, 8 (Fe*), 7327 AMg>),

JIv T L (Ca?h) DFEEEZDOWTIAT, IRVWT, Zhvn
BB LD E BN D701, K~ AF T
HIDRNFIZDOWTIRET LTz, 1S, ARITEY, SRR
LEAIEL TRIHSN TODE T O F 2 ERL, 1ERIEICE
DAL LT,

2. HEAE
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HELELT, 7A N AA =R T LA gzl 2 7= K
B RF 7Y —E kB 2 E A 72 (CAPI-3300;
Otsuka Electronics Co., Ltd., Osaka, Japan) , {EiEAM R E
Z 25°C IZRREL, MR ELT200 nm & H\\ e, Fr
BV = I — TP A AT 2 — AR Y B (N
(LD.) 100 um, #M%(0.D.)375 pm, 4 (total length)
87.4 cm, AN (effective length, v TV —DiEHE
ABNBIRHERETOERESI)T75 em ThHD (GL Sciences
Inc.,Tokyo, Japan) . pH I EIZ1%, WG 22 =—1LAB
pH A—%—%fiH L7 (F-22; HORIBA, Ltd., Kyoto,
Japan) ,
2.2 RE

AR TR LA IO 2, B3 gRoh - aTIR BRI IS
WL % RET= 72\ T2, UKD (BGE) £ LT, $R4MRINZ
BFHTD 2,6-8°V VAR (PDC; Nacalai Tesque,
Inc., Kyoto, Japan) Z M\, F &R H T M8
WtEA B LT, R E A IH 357292 BGEIZ
WINL7-ER X 7 a L AF L& /L a— 2 (HPMC) 1%
Sigma-Aldrich Corp. (St. Louis, MO, USA) L0 ALT-,
F {17 (1000 mg/L) 1%, 7 v{bF R A (FUIFILM
Wako Pure Chemical Corp., Osaka, Japan) KXVFHHIL, i
HARLTHEHLZ, FOMRERIERZEICHW TR
(0 — 0.50 mg/L F %5 ¢ 50 mM kTR A (NaCl)
) IZLA T OIHCTREIL 7=, 372d05, 100 mL AA7Z
A2 1 MNaCl % 5.0 mL, 2.0 mg/L F% 0-25mL &Y,
KT 100 mL L7z, F¥ETV—#E% % O BGE @ pH
I AWK R L T R 4 (NaOH) 1 Nacalai Tesque,
Inc. KO AF LT, @B IEERKIT, BT 1=
LISIKFNW), TR AT FHEREEYERR (1,000 mg/L), M
b~ 2o LRNKY, kv o A (Nacalai
Tesque, Inc.) & HWTHBIL7Z, LT O~AF 7 AT,
7P KF#EF MU A (Nealai Tesque Inc.) & AT LR
77 zu% %3 (DFOM, Sigma-Aldrich Corp.) Z R,
FUJIFILM Wako Pure Chemical Corp.JW AFL7:=F
LTV RS R A (EDTA2Na) ; =F Loy
TIVT R IHXR(AF L RARCEE, EDTPO) ;) =FL
TRV NEERE (TTHA) ;7 Va— v =—7 v 7Y
FElE (GEDTA) ;¥ =F L N7V fifilE (DTPA) ; h7



VAT a7 I UEERE (CyDTA) ; =ha =
HElR (NTA) ;ER v oF L oF Lo o7 0 = FilR,
EDTA-OH) , ZiLHDF L — Ml (1 mM) 1%, DFOM
K& O EDTA2Na #Br%, 5 mM NaOH ZisINL7=/KHC
AL 7o, T _TOWIRIZ, FEHATZ 0.45 pm DAL TZ
7 4/V%— (Advantec Co., Ltd, Osaka, Japan) T{FiE L 7=,
R OBBICHE A LKL, BiikiEEE
(Direct-Q UV; Merck, Darmstadt, Germany) {Z&0#55H
b THD, WY NELT, HEErr 2 —iEkik
BHFZERT (Kanagawa, Japan) 1V, BIFEHL 15 FE IR
1 R AR CTEV
2.3 EERFEZE

WERIZLL T OIS U TR L 7, +aRA LI
1.5 g(PERIELRIC &) & 100 mL OH T AR —H— (2 &
VIR, /K 50 mL 2Nz, #E I GEAHE (36 kHz, 100 W)
WCAFIEIR LTz, IRONVT, IHIZEEND TR TD F &
TR T 272018, BiRLT B 2R g E L
(2450 MHz, 500 W)IZ 30 #RI AN 8, IR iE%E 0.45
pum DAL T T T AN TR, FiREAART T A2
IZBL, K&EMZT 100 mL L7z, RWT, ERialkRA
% 120 puL 25k A7 71 (700 ul) 12&0, 7K 480 pL %0
R CERA LTz, SBRAI O FIZLL T OB EEIZED
ERELT, HLOFYETU =20 T, KT5%, 1 M
NaOH T 40 57, 7K C 10 43, BGE(1 M NaOH T pH 3.5
([ZFH#EL72 5 mM PDC (Z 0.03%w/v HPMC &1z 724 D)
T10 3P LT- (BZEWR 5 1E, 50 kPa), — H O HTBR4A
ATLZ, K% 5 43, BGE % 10 2L, ¥ 7Y —a 3L
720 £, F¥EZU—MNIZ BGE % 140 L, EHA
WA 2.2 B0 5| (50 kPa, 350 nL) L7=, #EHR SRR 1 7D
1, PUBHATEC 160 nL IZHH 232, IRUNT, BUBHEAM
ZRafE L CEIE (20 kV) ZFML7Z, &akhE 3 []37o
SHTL, A RO T, EREI O FIREE S, NS
RESHTUTZERICEbN L Zba Ty =n /T LD FE—
JTHERENDIERR L TR AR DR D 7=, HEEEHATR T 2 3]
T (5 DO OWTIE 3 8oV ME 5 B FFRIL, AL
JOFZEELL, GON-FIRELZE 1 kgbi-hDES
BICHEL, VW Z RO, — B OSH TR, Hil
Kz 5 L TR T —a i, MKZRZLTH
W,

ARIEIL, FrETV—RNICBWT, BRI o3t
RS THD CUN)—F 4T A (Bh#ES 5144 D
P CRbLBEBRIKEIBENE DO K&/ A4>), BGE HIZHE
FDH PDC BNF—IF A4 (BT 5144 O Tl
HEKIKEEENE O/ A40) ELTERIL, I
PeEiie FsKE PICIRMES D BLG: (UTP) 2R L7
SHTET®H (ITP-CZE 1) . E7z, AEIXIF LS ORI
AR A — LB LRV,

2.4 fEkE

WHErZ—CI3ET FUL, #EkiETHHT Ao
TV a7y W EEE TR E RS T
L0, ZOBIEEIZLL T 0@ ThD, £, LT OEGH
TTvHE LG EFRE BT, 3k 1.5 g&/K 30 mL (2
R, 7= /) — N7 HL AR (0.5 g X ) —/L 50
mL (ZIRfEL, KEMZ T 100 mL EL72) 280z,
NaOH ¥&#% (100 g/L) % 2, 3 #MNZ, 87 v AUkE LT,
A7 T2 ZKKI 10 mL THWEBL, By 13 1
mL, VB2 1 mL, 85358 40 mL, #6550 10 EE2 Iz 7=,
ZATRRDAAT T A2 (250 mL) 127K 20 mL, NaOH &K
(40 g/L) 10 mL, 7= /—/L 7 XL AR 1 mL 1A 7,
ARTZ A2 (250 mL) (2 kD DSedizig L, Kl T
(PR Te, ZAHEBOBEIE NNV TERA GO, T8
DRI D (FRAT ) 23 Z 726 NaOH VA (40 g/L) %7
FU7=, LAk, BRAL 2 R-DXED1Z, NaOH ¥&1Z (40 g/L)
2 N L, 28R 7 7 ATNOWRIRD 140°C [ZELTHH
KRR A M LT, 7REEIRE % 145 £5°C, HHHEEE 3 -5
mL,//S3IZFREIL, T RO R 220 mL (2725 F T
BT 12, 220 mL (ZEELT=BEFRZYIY, mElgsEi
WD EEROAL, HEIZRDONE K OIS DN Z
DEOKTHE, Bz 8Tz 77, 0.5 M Filit T
RFIL, KEFERRECTNA T,

W SRR BT DEEIXLL T O Th o, B K
30 mL ZART7 T2 (50 mL)1Z&ED, 770 YR (T
VT R 2.5 g AKITEEHL TS0 mL &L72) 5 mL,
TR 10 mLEMNZ T2, KTERLTURAL, £190 45
BE%, WOLEERIEL (K E 620 nm, B/VE 5cm), T
DR L TR A (0 — 0.20 mg/L) K0akh Fi
JEERD, Hi 1 kg HIZVOEABITHELT,



3. MEBREER
3. 1 KEDRBEL LA

WK D F7E SR Fiii b SEBR 0L [FERIC, b
ST F R A XL (SIN) D EHND I, FEHE AR
M, VB2 R b Lo, BEYERKEL T, 0.10 mg/L
F %% e 50 mM NaCliEiRE FV 2, ZOBED NaCl ik
IREEZDRD DT, 15 FFORIFER L | ORI
REHEIRP O Cl REAARIEIZIELS N TR, Table
1R300, ZnbiEdo Crafa &% 52-61 g/ 100
g THY, FHIMHEIL 56 /100 g TH-T=, 100 g F 56 g D
Clr &gt d o7tz 2. 3T HFIEICLVRRL -5
A, CURFEITH 50 mM L7ed, #E-C, slEb AT L
D CIREIES 0 mM ELT2, BT ST, 3 a1
DOMTEATV, FE— @ISO EEIfEZ RO T, Z DR
B, o7 s AR R OVKEN BRI, Theih, 2.2

oL 20 kV ThHoto, ZNHDOIHIRIFIZEY, FIRED
AEHZOWT 3 BT O0HTL, SEAMELARER 2225k,
F O EREER LT, TOREER, [FRR0T, v —7 ik
ZHWIZEA, v =100x—0.154 (x: 525 (0-0.50 mg/L), y:
v’ — 7 fifH (arbitrary units) , FHBIGREL » = 0.9994) THY),

BERRED RV ERE D S 5107= (Fig. 1), 72, Table 2
WCARIEOR RS (LOD, S/N = 3, 0.007 mg/L), E&IR
S(LOQ, S/N =10, 0.023 mg/L), fAXHMEHE(F 7 (RSD, n
= 4)Zd, S 100 pm OF TV —%2ff 4528
(12&D, 75 um OYELEEL T, LOD (0.015 mg/L) &
U'LOQ(0.050 mg/L) & 12 ITAK T4 22 LN TET, Fe,
AFED LOD 1, $E3k#ED LOD(0.05 mg/L) Y9 1/7 T
ST, FEHERRIK (0.10 mg/L F~ / 50 mM CI) &43#rL7=
BROvKENRH], ©'—7HfE, E—27@ma? RSD 13Eh %
H, 0.35,2.7,2.7% T,

Table 1 Analytical results (g/100 g) found for C1", AI*", Fe**, Mg?*, and Ca®' in salts

Sample* Ccr? AP Fe’te Mg?te Ca*e

1 52 <0.00067 0.0013 0.00033 0.0057
2 57 <0.00067 0.00040 0.00020 0.0023
3 53 <0.00067 0.0012 0.0010 0.0073
4 56 <0.00067 0.00073 0.0043 0.0054
5 58 <0.00067 0.00060 0.028 0.0065
6 61 <0.00067 0.00073 0.00040 0.016

7 57 <0.00067 <0.00033 0.00027 0.0036
8 54 <0.00067 0.00053 0.0019 0.011

9 55 <0.00067 0.00080 0.0013 0.0055
10 54 <0.00067 0.00040 0.00020 0.0035
11 61 <0.00067 0.00060 0.00080 0.0037
12 55 <0.00067 0.00073 0.0026 0.0080
13 59 <0.00067 0.0015 0.0011 0.0045
14 55 <0.00067 0.0015 0.00060 0.0073
15 57 <0.00067 0.00067 0.00080 0.0067
16 58 <0.00067 <0.00033 0.028 0.0057

aSample 6, granulated salt; others, by-product salt
®Obtained using the CZE method, which is similar to that for determination of F~

°Obtained using ICP-AES!®

Table 2 Relative standard deviation (RSD), limit of detection (LOD), and limit of quantification (LOQ)

Analyte  RSD (%, n = 4)° LOD* (SIN = 3) LOQ* (SIN = 10)
Time Area Height (mg/L) (mg/L)
F 0.35 2.7 2.7 0.007 0.023

Electrophoretic conditions are identical to those in Fig. 1

20.10 mg/L F~/ 50 mM CI”
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Fig. 1 Calibration graphs for F~. Peak area (circle) and peak
height (up-pointing triangle). arb. units: arbitrary units; AU:
absorbance unit. Electrophoretic conditions: capillary, 87.4
cm total length (75 cm effective length) and 100 um 1.D.
(375um O.D.); BGE, 5 mM 2,6-pyridinedicarboxylic acid
(PDC) adjusted to pH 3.5 with 1 M NaOH containing
methylcellulose (HPMC);
voltage, 20 kV with the sample inlet side as the cathode;

0.03  %w/v hydroxypropyl

wavelength for detection, 200 nm; sample, 0 — 0.50 mg/L
F~ /50 mM CI; vacuum (50 kPa) injection period, 2.2 s (ca.
350 nL); three determinations for each concentration

3. 2 HHPIBIEMIAVREDEE

WO CIHRE, WoORNERICEV D D, RIET
i, BERA T O CU2S TP (B DI —F 47 A4
(ZFEYS 32720, SUBHEIE T O CHRENR2DE F O
TKENEER], B —7 @&, B — 7 miENE T 5288 T4
S 10, 22°C, £, FIRE—E(0.10 mg/L) &L, &
B CIrgEE% 37 — 53 mM SZE (LSBT alkl 2 FHHL,
AIEZIVGHTL, F OKEIRRE], ©—7 &S, ©— g
(k% CIHBE DB OV T2, 100 g 52 g
D Cl &G 1.5 g ZKITIHEMRL, £ DOWIRAESHIT 51
WIRLTIZ5A, CUIREEI 44 mM 725, F7-, [RIERIZ 61
g D Cl &G OLAIIT CIBEL 52 mM Lrb, &
DIz, CIEFEA 37 - 53 mM LB (LSEHZ LI LT, %%
CIREREHZ DWW 3[BT L, vkEhiEfH, & —2
A, B — 7 @S O AR R 24 RO Tz, ZDRER,
CIREDBMEEHIC, FOUKBIREI L O —7 & &I,
DTN D2 b7 (Fig. 2), B —27@mSH
HEINL 701, RSP O CIHBEOBMEELIZ ITP
WRREZ LR FF T 2 RFHINELZRY, RS REN R R
TN THY, ZNoITE KPP O FEEELZLEE 10
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Fig. 2 Effects of sample solution CI” concentrations on the
migration time, peak area, and peak height for F.
Migration time (square), peak area (circle), and peak height
(up-pointing triangle). Sample, a mixture of 0.10 mg/L F~
and 37-53 mM CI". Electrophoretic conditions are identical
to those in Fig. 1

LEIERBECTH T, — 07, E—ZfEI, CIREICh )
OOTIRE—ETho7e MK D FAEERLIZHGAIC
1, E—ZERIE CUEEOBINE S 62 A A
bolz), o FERERTLIHAITE, aFEnd ClRE
WEI-ThH, E—ZmifEE Vi, 3k FIRE

HEARE W TRODNDZEM RSN, — 3k 24T
T HDIZET DR O B WEEERINEL VR
L LIIRIEORFT ChHhHEER D,
3.3 #£ERSDEE

HEBHATR R FOEIGEIX, F L8R T o8 BAR
IRIAELIZGE, WD T2 HiESh Qg 79, 1
>7C, BIRESET DO, IC ([ZED0HETIE,
SINCOIIER D THD APIITEF LT ERAZLD i
HBRESIZ D, BALAEIE T, @RESL —MIE&ETe
TISAB 11 (Sigma-Aldrich Corp., St. Louis, MO, US) 3
WHNTEY, EJRESY (AP, Fe*', Mg, Ca") D 2%
OINITH2DIZ, 0.10 mg/L F &0 — 500 mg 4@ /kg
NaCl Z 5 ¢e 50 mM Cl IS A ALK LIz D, AP
BN A, F O —ZHfEIE, AP ORI HN
T DO T LIz, IINE 500 mgkg DG, FO
[ (AP 2L T35 0 F B — 2 HFE/AP ZIRINL
TRWGA O FE—2HE) 1X 10 % Th-7- (Fig. 3) . Mg>*
PIRINLIZGE, IRINEDY 200 mgkg FCIEEIERT
100 % THY, 500 mg/kg TiL 93 % Th-7= (Fig. 4) .
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Fig. 3 Effects of A’ concentration of sample solutions on
the F~ peak area: a, peak area; ap, peak area without AI*"
(1.0£0.0). Sample, S0 mM CI” containing 0.10 mg/L F~ and
0 — 500 mg AIP* / kg NaCl. Electrophoretic conditions are
identical to those in Fig. 1
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Fig. 5 Effects of Fe*" concentration of sample solutions on
the F~ peak area: a, peak area; ao, peak area without Fe*"
(1.0 £ 0.0). Sample, 50 mM CI” containing 0.10 mg/L F~
and 0 — 500 mg Fe*" / kg NaCl. Electrophoretic conditions
are identical to those in Fig. 1

Fe¥'l Ca¥* DAL, 500 mgkg WML THEI R
B U777 (Figs. 5, 6)

F RIS T 5@ B Ak oy DR B A U T 57201,
10 DO~ AX 7 FIONFAZDOWTRF LT, 3720
B, 0.10 mg/L F, 500 mg/kg APY, 0.1 mM #5FiEFL—hk
FlZEie 50 mM Cl IEREARIEIZLV 3HT LT, EORE
F, DTPA OG5, [BUERIT 69%Efch -7 (oo
L—hAITCIE 0 - 49% Tho72),

0 aaaal N | aaal N N
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Fig. 4 Effects of Mg?" concentration of sample solutions on
the F— peak area: a, peak area; a0, peak area without Mg?*
(1.0 £ 0.0). Sample, 50 mM CI” containing 0.10 mg/L F—
and 0 — 500 mg Mg?" / kg NaCl. Electrophoretic conditions

are identical to those in Fig. 1
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Fig. 6 Effects of Ca?" concentration of sample solutions on
the F— peak area: a, peak area; a0, peak area without Ca*"
(1.0+£0.0). Sample, 50 mM CI” containing 0.10 mg/L F—
and 0 — 500 mg Ca?" / kg NaCl. Electrophoretic conditions
are identical to those in Fig. 1

DTPA M bR Th-o7=Di%, AI-DTPA $EKDZE
FEEBDEbEWIEIZLDEE ZHND 19, IRIZ, DTPA
DEGHEIEFE 2 KD D202, 0 — 0.5 mM DTPA & & T
FROWR AT LT, Fig. 7 \ORT XIS, [FINERIE 0.2
mM £ TR, 2D, —ETh-o7,
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Fig. 7 Effects of DTPA concentration of sample solutions
on the F~ peak area: a, peak area; ag, peak area without A"
and DTPA (1.0+0.0). Sample, 50 mM CI” containing 0.10
mg/L F~, 500 mg A’ / kg NaCl, and 0 — 0.5 mM DTPA.
Electrophoretic conditions are identical to those in Fig. 1

HE~TC, SR OEERTIL DTPA OicEEAEIL 02 mM &
L7z, EHIZ, DTPA W& OFHEREHZ 0 — 140 F3E%
bERT=LA, BRI LG IR SRR 2 2L, 60
IBITK 100%IZEL, ZO%ITIZIE—E Th -7 (Fig.
8), 1t~ T, HERFHIT 60 /3L T 5ZLELT, 500 mg/kg
Mg % & Lo [RIAEDIRIRIZ 0.2 mM DTPA Z%SHIL, 60 43
FHE L COFTLIZE DA, BIUERIL 93%5°5 100%|Z[EI{E
L7z,
3. 4 ERHHADLHA

RIEIZEOERE O F2E&T 512, 2.3 THRL
T HE R BRI T D & JB Rl O % i JE G A & 7 T X~
FEAST I HTIE (ICP-AES) DIZ XV E & LT-, Table 1 (2
R ING, RMEHAKTIZIX FOEREZETHEED
BRI E EN TR T AR AR D TR T,
AP<0.00067 g/100 g, Fe**<0.0015 g/100 g, Mg?'<0.028
mg/100 g, Ca>'<0.016 g/100 g ThH-7=, -7, AIElT,
AYEIZIE R F2EEd 250, SUBHA#RIZ DTPA &
WINL7273 57, Table 31Z/R9 X512, AILIZE DR
HOFE RS RIE, RIS RNTIE L, 72
B, ZNHORERIL -RE (B EKYE 5%) IZXk0IFEGESh
77 7235, Table 1 D95 5 SOHFRBHZ ST, 3B
L ED 3 - SEIHTLIZEZA, EEFERDORSDI$4.3 -
11% T -7z, Fig. 9 (THERABE T LIZERDO=L 7 ke
TRV T LERT, F OB —2 GEESH B DT — 2L
Y7y T IZ I IEDOE — 228 H) 28 15 43 LANIC
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Fig. 8 Effects of standing time after the addition of DTPA
to sample solutions on the F~ peak area: a, peak area; a,
peak area without A" and DTPA (1.0+0.0). Sample, 50
mM CI containing 0.10 mg/L F~, 500 mg A" / kg NaCl,
and 0.2 mM DTPA. Electrophoretic conditions are identical
to those in Fig. 1
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Fig. 9 Electropherogram of a salt sample. Electrophoretic

conditions are identical to those in Fig. 1
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Table 3 Analytical results® found for F~ (mg/kg) in salts

Sample® CZE* Absorptiometry
1 42 46
2 27 24
3 64 64
4 20 22
5 21 24
6 11 12
7 37 32
8 119 130
9 74 76
10 54 54
11 42 40
12 101 102
13 66 64
14 52 52
15 66 64
16 20 24

2Average values of two determinations with two sample preparations

bSample 6, granulated salt; others, by-product salt

°Electrophoretic conditions are identical to those in Fig. 1
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Summary

We improved transient isotachophoresis (tITP) — capillary zone electrophoresis (CZE) developed for fluoride
(F") in seawater to establish a simple method for determination of Fin salts. The limit of detection (LOD, S/N =
3) and limit of quantification (LOQ, S/N = 10) for F~ respectively reached 0.007 and 0.023 mg/L using a capillary
with larger inner diameter (100 um). The respective values of the relative standard deviation (RSD, n = 4) of the
migration time, peak area, and peak height for F~ were 0.35, 2.7, and 2.7%. Effects of coexisting components
such as aluminum (AI*"), iron (Fe*"), magnesium (Mg?"), and calcium (Ca?") were examined. The adverse effects
were resolved using metal complexation with diethylenetriamine pentaacetic acid (DTPA). The proposed method
was applied to the determination of F~ in salt samples. Results for CZE agreed with those obtained using a

conventional spectrophotometry.



