BhpEs 1522

R D IR A A Dl e B [ iR 70 AT A D BH 38

fmLt B

MR R F R AR R

B E S IEREEBIFRICBWT, R ERS A2 E&ET HI2010, ERed o 7 ae L AF L a—2A
(HPMC) Z N 72 Pk Bh iR K O Al o U m38 B A g (C'D) 2 WD F v BT Y — ) — bk L (CZE) &4
FHUTo, TR Z T LTRE R, AIEIE NaY, CL, SO2 A4, BAT RN E ' AR ChDHI LN Do T, S
BRI ZE T, SIEREERIBRD FIEIZED, ERDAF A REDBEMRROHLHIEAEE A, oy (K, Mg,
Ca?") DB HURDLUZ DWW TH IR L=,

[SEBR 1B L : CD; v BTV — NEX 50 um, 2K 80 cm, AZhE GREHEAMINOM & ETORX) 60 cm; vkEhK :
25 mM 2- (N-E/L7RY ) =X U Z)VRU 425 mM L-EATF T +2 mM 18-crown-6+0.01% m/v HPMC; 5UEHE A%
FL2E0 5115 (50 kPa C 3 %), 33 nL) ; vk VL : 20 kV, AEHELRIFESHK (Na™: 500 mg/L, K*:1,000 mg/L, Mg*":200 mg/L,
Ca?*:500 mg/L) 1%, £ NaCl, KCl, MgCl,-6H,0, CaCl, JVFHHIL, CI;, SO FEHELR 7R (CI: 1,000 mg/L,
SO4>-S:250 mg/L) 1%, A4 NaCl, Na,SOy KRR 7=, £9°, b, A4 BN oML, MEREIER L,
T, FFELE (RSD, %), BHERFL (LOD, S/IN=3), & &R (LOQ, SIN=10) ZRdTz, E6IZ, BEEERROHLHIE
FREE(4 FRER) 2 ARVEIZ D AT LTz,

[FE 5L 82— VA TS, BRSO A T T OV THEIED B S ED 7= (R RO BRELL,
0.9975-1.000) , PKENRER, ©°— 7 fE, B —2@&m3D HN RSD (n=5) I, T2, 0.25-0.62%, 0.79-5.3%, 0.31-
43%THY, HHMEDO BWERNESN-, LOD &K LOQ 1%, £ EH, Nat:0.11 & 0.36 mg/L, K*:0.012 K
0.040 mg/L, Mg?":0.028 } X 0.093 mg/L, Ca>*:0.014 % T*0.047 mg/L, CI':0.11 & T* 0.36 mg/L, SO42-S:0.015 &}
0.050 mg/L Th -7, HiEHE S LI=L 25, Nat, CHIOWTEE L4 ThHN, ERSOWENLETH-T,
K*, Ca*, SOV, M SN, BE OUEDR L E Th-oTz, M2 DWW T, Nath by Bl Hc& 72
Too B51%, U EORBEA RS 572012, vkEhR OFEEE &K OFUEHE A IEEL CESRIEAIEIZOWTRGETL, CZE 12X
DI FERLGTA T D i R RN E B E A ML L T2,

1. B Fh FIF Dm0 DAI)—=0 FIEELT, DT, FE
M, FUBHC XY E sy 4> (Nat, KY, Mg?, WKL AIKGITIELEL T, ZBIEAA Y, BBAA D
Ca®, CI, SOM) REN #5728, MERGE-FrOB  RRNEREZHETL2ILIEREHDLILEEZD,
BN, ZNBIREZ LT M ENHDHD, RSy Fox X, EFEB IR T, P kA4
AFNE, BUIE, BENDAAVREITSUT, HEIE ZEETLHEDIE, eRax 7a L AF LELrn—2A
(CI, Mg?, Ca?'), A4 ra~hr 77 4—(S04%), ICP 3§ (hydroxypropyl methylcellulose, HPMC) Z ¥ INL 723k &l
Heor Ko HTiE (Mg?, Ca?t), RICEEETE (KD IZLEB] i (background electrolyte, BGE) } ONEREAM HE KR E
ICEBSIVTWD, Ee, BALTRID AREIEHRICEY B 47 (capacitively coupled contactless conductivity
RKOBILTND FEEFHEIE) @, LL, SHIZoHO%) detector, C*D) Z H\W\5Fx ¥ 7Y —> — Xk EhE
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(capillary zone electrophoresis, CZE) (CZE- C‘D) 24
Uiz, itz oLk &, AT Na', CI, SO %
AT, AT RN E R RE THLI LN DT, &
LB RBIZETIE, SIEReE RO HTIEITED, FpoA
FUREOSZEER RO OLIEFEZ W, DRk
(K, Mg, Ca?") D4y HEiR HAR LU DWW TH R ETL 72,
B, WARE A A AT OWTIE, MR OEE (Nat,
K*, Mg, Ca?* DL ZERI— AR UL A FF 72720 Vil
DERHT DI, WINEA T DR % 5 T BGE 2 H
VN, S BT H B RS A TR RIS AR 3% J7 15, Indirect
Detection (ID) ) [Zd:% CZE (CZE-ID) Th & Bz il 72,

2. IRAE
2.1 &£ &

41 &L C, CD (Innovative Sensor Technologies,
Strasshof, Austria) $! TraceDec %1 2 7= K 7E - (Otsuka
Electronics, Osaka, Japan) #5% v "7 — 8 X Pk Eh 25 &
CAPI-3300 Z Mo, F¥ETV =TT —T AR
(GL Sciences, Tokyo, Japan) 7 = — X R U4 (N
50 pum, #ME 375 um, 25 (Le) 80 cm, HZIE (FrE°7
V—OEHEA IO ETORE, Lie) 60 cm) T
B b, MEBERSLIEDOGEITIE, S FIHEER M4 %
fifi 2 7=/ X—3 > )L ~— (PerkinElmer, Foster City, CA,
USA) v 7Y — BV ENALE 270A-HT 2 7z,
YEZU—OWE 75 um, FM%E 375 um, 2K 72 cm, A%
£ 50 cm Th D, 7 —HULERZIX, H 7 (Hitachi, Tokyo,
Japan) # D-2500 7~ bAoA T 7L —4ZH LT, pH#I
EZIE, U35 (Horiba, Kyoto, Japan) #7 A 4% =—LAB
pH A—%—F-22 Z{EH L7z, A, EELTHOWRE
ENEE, B SAT VOB BGE /AT V2 HZE
RIBITIR D, EZBRIEA (R OREINC ZVFEHE A B2
4 HE 220 5 |1% (vacuum injection, VI) THb, 7233,
RESE R O, BaA A DRI ERDTZDICA
MRS S LD B R AITEANTE GRER AT L 0 SO
BGE /A7 /L D BB EA 534 H Ak S & BOek O R
2L, MEMmMEICEELZEIINL, ZOEEDORKES KW
FIN4 2B M KRB HE AN B2 #4255 1%,
electrokinetic injection, EKD {22V CHE T, MafL7,
2.2 & E

ARIN LT TR E V2, 2- (N-ELARY ) =8

AL 7R P (2-(N-morpholino)ethanesulfonic acid, MES)
KOV L-BAF ¥ (L-histidine, HIS) 1+ 7 A7 A7
(Nacalai Tesque, Kyoto, Japan) 20l AL7-, K'& NH,*
EHEHET 27291 BGE IZIRMNLT 18-77 V-6
(18-crown-6) & OV (iR %17t (electroosmotic flow, EOF)
I 9 572 ® 2 BGE IZI ML 72 HPMC 1%
Sigma-Aldrich (Milwaukee, WI, USA) 7»H A FL 7=,
CZE-ID|ZH\W\ T, MHERINGEREL THWZ N-ATF L
VT (N-methylbenzylamine) , BGE @ pH FR%&(Z
Wz 2-=F )L n-F&FE (2-ethyl-n-butyric acid) 1T H AL
Ji% 1.2 (Tokyo Kasei Kogyo, Tokyo, Japan), 7= fi#—
JKFn# (citric acid monohydrate) I3 7 BT AT A7 D
ATz, BEELRTFIRIE (Na*: 500 mg/L, K*:1,000 mg/L,
Mg?":200 mg/L, Ca*:500 mg/L) 1%, ZiLZ4L NaCl(F
HFATAY), KCWFAF7AT A7), MgCly6H,0 (777
AT AY), CaCla (FHTAT A7) IVFHRIL, CI, SO HE
YELRAFIANR (C1: 1,000 mg/L, SO4+-S:250 mg/L) i, &4
1 NaCl(FATAT A7), NaySO4(FAT7AT A7) Jb
LT, ORI B, AR Tt AR
WKL LT, TR OB LIz #KIE, Y~EF
(Yamato Kagaku, Tokyo, Japan) il WG220 #Ufli/k filik
HEE & AL ZYART (Merck Millipore, Tokyo, Japan)
Hd Simpli Lab /K BUELERE I VGO H D THD,
72%, BGE, fEYMEEHR, WAURHA R T H 3 2011
0.45 um O 7 R/37 7 (Advantec Toyo Kaisha, Tokyo,
Japan) BAL T T T VA — IR LTz,
2. 3 IBEHHRUS T AR RRE

FRAIAT ARES B RS 4 FEAOERE A
AFUTz, EfEIZ 0.1 g 2 100 mL ARTZA2T&ED LD,
KENMZ THERL, A G bYET-, ZOEK 10 mL %
100 mL AR7Z A2, /KEMZ THIRL (0.1 g/L), 5
Hr R LT,
2. 4 EEBREE

HEEHT, CZE-C'D DOHEICIE, LT OBIEEIZLD
MUz, &9, fEIRMETRE 2 25°CITRE LT, Bl
YEZV—0HE121E, 1 mol/L NaOH T 30 47, KT 30
43, BGE T 10 73¥E% L7z, IRV T, BGE(0.01% m/v
HPMC L7z, 25 mmol/L MES, 25 mmol/L HIS, 2
mmol/L18-crown-6 DIRGAIK) ¥ v BTV —I24 /3 FoiE
L7z, 3B VI(50 kPa) (20 3 # (K9 33 nL) TEAL, B
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AT O A X FREHE A& AR, F2A 4 5341
DEFETITHEHEAMAIZ RS L T 20 kV OEEZFEIN
L7, 7238, CD I2BIT 53 EMEIX, Frequency: HIGH,
Voltage:-6 dB, Gain:50%&L 7=,

CZE-ID DO¥EIZIE, LUFOBIEEICIY, 41N, B
AF L DHEERLC, T, MIHAROM K4 214 nm, {5
IRAEIRE A 30 °C ISR EL, HILWF YT —DiE
(21, 1 mol/L NaOH T 40 47, /KT 10 3Lz, Tk
C, BGE (10 mmol/L N-AF /L)L 73, 0.4 mmol/L
7 T —KF#), 3 mmol/L 18-777 2 -6 DIRATRIED
pH % 2-=F )L -n-FEEE T 4.8 [CTHFELIZIAIR) 2% v 7Y
—IZ 3 I LI, 728, 20 BGE 1%, Fox 23 LLRITEA%
L72 BGE O#EOZ VL AEELI-HDTHD, itz VI
(16.9 kPa) 1240 3 # (9 63 nL) 7 EAL, REHEANIZES

2
=
E]
)
E
5
X
3
Ll
E
A
3
]
~
0 10 20 30 40 50
210 3
= =
& E
...“- 6 b
s =~
X
' z
2 =
-2 £
o A
$ 3
o A
0 0.2 04 0.6 08 1
Mg2+ conc., mg/L
™ 4 T T T T _g
£ (E) £
=S 3+ =
5 <
EEE 2
X £
A 5
4 _ [
=
K e
3 3
=] [iTe; 1 L 1 1 &
0 20 40 60 80
CI conc., mg/L.

Peak height X 10, arb. units

L LT 20 kV EIINLT=, 22 BREA 24220 T, 4,
IRTUIRINST2IN, BBAA 08T H BGE & Wi, [
B SEIC I E B FTRETH D,

3 ERRUHER
3.1 BRER

Na* (0, 10, 20, 30, 40, 50 mg/L), K* (0, 0.05, 0.1,
0.15, 0.2, 0.25 mg/L), Mg (0, 0.2, 0.4, 0.6, 0.8, 1.0
mg/L), Ca?*(0, 0.1, 0.2, 0.3, 0.4, 0.5 mg/L), CI'(0, 20,
40, 60, 80, 100 mg/L), SO4+-S(0, 0.2, 0.4, 0.6, 0.8, 1.0
mg/L) IR AE TR, ERl o AA L TRl MR
ZVERR LT, 2SR ESR% Figure 1 |2/, Na', K7,
Mg, CaZ", CI', SO4*-S DR &R OEIFAIL, ©—2

10 5 2
Ss 4 =
= £
=6 3a”

o =
(=]

X

X4 2 %

£ =

=2 1 £

[ =

& .

0 0~

[1] 0.05 0.1 0.15 0.2 0.25
K" conc., mg/L

a 10 2

s £

8 2 *

- 6

15 S

oy X

X 45

® 1 =
b 20
« [
x 05 2 <
3 %
n" 0 1 1 1 1 0 &
[1] 0.1 0.2 0.3 04 0.5
Ca** conc., mg/L:
= 8 2 5]
£ £
_E 6 1.5 ’,;
or o
sS4l 1 =
I X
@ k=
@ o0
22+ 0.5 E
=
[ ]
L [
! ' ' ' 0

02

1
04 0.6
SO,,Z’—S conc., mg/L

08

Figure 1. Calibration graphs for Na*(A), K" (B), Mg?* (C), Ca?* (D), CI" (E), and SO4* (F) using CZE-C*D. (O) Peak area and (@) peak
height. Electrophoretic conditions: capillary, Liot. = 80 cm, Ldet. = 60 cm, 50 um id X 375 pm od; BGE, a mixture of 25 mmol/L MES, 25
mmol/L HIS, 2 mmol/L 18-crown-6, and 0.01% m/v HPMC; voltage, 20 kV with the sample inlet side as the anode for cations and as the
cathode for anions; detection, CCD. Sample, standard solutions; vacuum (50 kPa) injection period, 3 s (33 nL).
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Ha W26, TET, y=571X10° x—5.64 X 107
(e REE, y: e —7mfE, HBERE »=1.000), y=3.28 X
10° x+1.41 X10(»=0.9975), y=9.04 X 10* x+4.82 X 10
(r=0.9986), y=5.66 X 10° x+7.62 X 10" (=0.9986) , y
=3.66X10° x+3.45X102(r=0.9998), y=7.62X10% x —
9.62(r=0.9999) Th-oT-, 7o, ©—r@mSxE W54,
ZNEN, y=-4.00x2+4.12X 10> x+4.33 X 102 (x: S,
y:E—7@EE, r=0.9939), y=-1.09X10° x+1.64 X 10° x
+3.75(#=0.9966) , y=-1.18 X 10> x>4+2.91 X 10> x+2.35
X 10(r=0.9992), y=-9.61 x2+2.33X10° x+5.00X 10"
(r=1.000), y=-1.26 x2+2.69X10% x+6.44 X 102 (r=
0.9925), y=-1.07X 10> x24+2.76 X 10°> x+3.52 X 10 (r=
0.9982) Thol-, B —ZHfEx W6, X ToE
A AFAATDNT, ERRPED RV BRSO,
—F, E—=r@ESE WSS, SRR ERD, RN
A A AZE BRI 22 BB M ST,
3.2 BIMLERE

HELME (relative standard deviation, RSD, %) (22T

MRETLIz&Z A, UkE)RFH] (migration time) , &' — 7 [HfH
(peak area), B™—7 X (peak height) > H PN RSD (e
T 5 RBIGHD L, £4LE L, Nat (30 mg/L, 0.33, 1.1,
0.64%), K™ (0.2 mg/L, 0.62, 3.9, 1.4%), Mg> (0.6 mg/L,
0.43, 0.79, 0.44%), Ca2* (0.3 mg/ L, 0.59, 1.5, 0.42%)
CI (60 mg/L, 0.33, 0.93, 0.31%), SO-S (0.4 mg/L, 0.25,
5.3, 4.0%) THY, FHMED RWKERNEGEOT, R
S (limit of detection, LOD, S/N=3)1%, Na*:0.11 mg/L,
K":0.012 mg/L, Mg?":0.028 mg/L, Ca**:0.014 mg/L,
Cl:0.11 mg/L, SO4#-S:0.015 mg/L THY, & &R
(determination limit, LOQ, S/N=10) |, Na*:0.36 mg/L,
K":0.040 mg/L, Mg?*:0.093 mg/L, Ca?*:0.047 mg/L,
CI':0.36 mg/L, SO4*-S:0.050 mg/L Th-7z,
3. 3 1&EH D717 (CZE-C*D)
ZEER T DH LR (4 F) 2 AL I L
7oo E &G R (CZE-C*D) &2 % fE (Reference) £ &% (T
Table 1 (273, Figure 2A 1%, 8 C FEHAA %2047
L7=Bsp L 7ha7 =27 A, Figure 2B (X, A4 %

Table 1. Analytical results for principal components in salts (g / 100 g) using CZE-C*D® and CZE-IDY

Salt Method ~ Na"  K' Mgt Ca’* CI'  SO4&-S

CZE-C*D 0.15 ND 0.065 62.94 0.137

A Reference @ 0.10 0.026 0.027 60.57 0.0057
CZE-ID 42.64 ND 0.047 0.13 — -
CZE-C'D 4421 0.107 ND 0.060°\ 62.77 0.143

B Reference  38.53 0.086 0.081 59.80 0.012
CZE-ID 41.62 ND @ 0.13 — -
CZE-C‘D 0.053 ND 0.106  65.08 0.18

C Reference @ 0.015 0.0067 0.041 60.45 0.037
CZE-ID 41.82 ND 0.019 0.12 — -
CZE-C'D

D Reference

CZE-ID

39.13 0.096  ND m 6377 033
3741 0050 /014N X0.16 5782 027
4097 ND \ 0.16 /\ 018 ) - -

a) Electrophoretic conditions are identical to those in Fig. 1.

b) Electrophoretic conditions: capillary, Li = 72 cm, Lger. = 50 cm, 75 pm id x 375 um od; BGE, a mixture of 10 mmol/L

N-methylbenzylamine, 0.4 mmol/L citric acid monohydrate, and 3 mmol/L 18-crown-6 adjusted to pH 4.8 with

2-ethyl-n-butyric acid; voltage, 20 kV with the sample inlet side as the anode; wavelength for detection, 214 nm. Sample, 0.1

g salt/1 L water; vacuum (16.9 kPa) injection period, 3 s (63 nL). Blue circle, the results obtained using CZE-C*D agreed

with the reference values; green circle, the results obtained using CZE-ID agreed with the reference values.

- 206 -



SHTLZEoxzvsheren/ I 5 CThD, Nat, Cl,
SOZNZHONWTIE, BET DO HRREIOE —7 )
‘e, 77, K, CalzonalE, E—7ESiT+4
TIFARV, B TEZ, M2 2 oW T, Na' b4y Ef
R CERD 0T, E R REDEMEET 5L,
A, C ® Na', #k} B, D ® Ca? 2o\ TiE, 13F %9
HIEBREBENESNT, ZOMD LRSS A AN HONT
1%, DRV R DFER L7 o7, ZOIRKNELT, LLFD =
SNBZ NS, — DB, BRI LT B SRR
ZAVERLTC A B2 58 Ch D, skl Lz I,
R EMRD B A AT DY BE DIEHERS 2 — D50 Hr L,
— ARSIV ERAEMEL, fELRERICIE
ERERDTZD, ZNNEED—DODJRK LR TNDHIE
NEZHND, ~DHIL, 72EXIE, SOFDBE, MR
VEREERD SO FEAESIKIZIE SOZLAYE ATV,
HEAREHAIR P E R E D CIAEENTEY, SOLD
ANCRERE— 7L TS LD, 20 CIAS SO2#DE —
ISR L CWDRIEEMENE 2 HD, ZIbiz DN
TIIA#%, EHERINEICZIVERL, RT2TE THD,
=2HIE, Na*, CIZfrE, REOKENPR+07258ThH
%o 3. 2lTFLHL7Z LOQ L4 RIS AT L7 ek sy
AA PR LA T HE, Nat (LOQ 13 0.36 mg/L, &
1% 37.41-39.19 mg/L) & CI'(LOQ (% 0.36 mg/L, Z51H
1% 57.82-60.57 mg/L) ([ OWTIE, AIEIF 07 kE %
HIHEEZD, L, KT(LOQ I 0.040 mg/L) {22\ T
i, EEREIOS S 1 REAY LOQ LLT (BEEX 0.015
mg/L), Mg¥ (LOQ (% 0.093 mg/L) i 3 FE¥EA3 LOQ LLF
(ZE#1T 0.0067, 0.026, 0.081 mg/L), Ca?* (LOQ I
0.047 mg/L) 1% 2 FEFAASLOQ LL T (ZE1H1.0.027, 0.041
mg/L), SO4#-S(LOQ I% 0.050 mg/L) 1% 3 FE¥HAS LOQ LA
T (ZEEIE 0.0057, 0.012, 0.037 mg/L) THY, mgE
(ERBETHLHZEN DD, Ak, Mg & Rt &
BINTTHEELIC, REORIEZWETHLERHD,
3. 4 1B D53 H (CZE-ID)

3. 3THRLNI B DA F L ERERERIZONTE
L9572\, [FCHEREA BN CIEIC KO i LT,
& B 5 (CZE-ID) % Table 1 (Z7~77, Figure 3A I3, 7t
Bt C A4 E S LB L 7heT 2u T A,
Figure 3B |%, &kt D HEGAA 2o Lic RO =L 27k
07 xul/ I L Thh, Na'lo oW, EET 5701+

) (B)
a e

2%

s

B £
Sl

e}

5

'—“——J})/le o —

4 6 8 10
Time, min

-
-
(=)
w0
—
(=4
(]

Time, min

Figure 2. Electropherograms for cations (A) and anions (B)
in the salt C in Table 1 using CZE-C*D. Identification of
peaks: a, Na*; b, K'; ¢, Mg?', d, Ca*'; e, CI'; f, SO4*.

Electrophoretic conditions are identical to those in Fig. 1.

RILEIOE —I B GELT-, £z, Mg, Ca¥' iz D\ T
L, B @S i 0Tl nag, T, KIiZow
TUEFo7 R TERD T, TR RE S B ik
35, e B, D ® Mg, Uk D @ Ca2ic oW\,
BT D BRERPEOI, EOMD TR AT
NTONWTUE, DR e DiER o7z, ZOFKREL
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Figure 3. Electropherograms for cations in the salt C (Fig.
3A) and D (Fig. 3B) in Table 1 using CZE-ID.
Electrophoretic conditions and identification of peaks are

identical to those for b) in Table 1.

T, UFOZENEx 6D, —2 B, HEaea 58t
T DR, HAEH R OB oA A PR AT O FE R —
DESHTL, SN —7EEE W, FIEHRIZED
BEHFEEIT I ENRED —DDFA L > TNED

ENEBZLND, O RIE, Nat, ClERE, RiEORE
DAF5372 i ThHD, 3. 21ZFE# L 72 CZE-C*D D LOQ &
te#s 3 %E, Na' (CZE-ID % 0.63 mg/L, CZE-C*D 0.36
mg/L) [ZOW T, IZXFEBEOMETHY, CZE-ID 15157
RIREEGTDHEE XD, L, KT (CZE-ID (X 0.50
mg/L, CZE-C*D 0.040 mg/L), Mg?* (CZE-ID 1% 0.096
mg/L, CZE-C*D 0.093 mg/L), Ca?"(CZE-ID % 0.10 mg/L,
CZE-C*D 0.047 mg/L) \[Z>W\ T, Mg % &%, CZE-ID
@ LOQ 1%, CZE-C*D @ LOQ D#J 2-10 & Th-o7-, 3
7pbbh, BEIZBWTIE CZE-C'D DIFHINENIEIVR
iz,
3. 5 HEEAZDOBEE

A FTIEREHEAELL T, VI ZHWER, EEL
K OGAA Y, BEAA L RIREE O rTREME S W Rf S D
EKI 12XV, Nat &k O K O Rk &7k 772, EKI Tl
PUBHE A AR, AL 1 kV, EARFH 1
L7z, Figure 4 [ZZNHDOMERZTRT, Na L VK
EHEARMED BV ERRIIE D) o7, EKI KO
BHEARIL, L FoRX@TRIND,

Q= (Hep T heo) 7P E C't

ZIZT, pep: HT HEIE S DESVKEV BN, peo: B
RIBBROBIIE, riFvE I —0E (M), E: &
LRSS, C: 43T BB Sr DIRE, 12 AR TH 5,
ZORLY, ERMED RO ERAGHIR)>T R &
LT, L FOZSEZ 65, —2HIX, EKI FFOEF
PMEEE (1 kV), FEHEAIZ 7272 E BMEHIT, IR
HEMETZ (1 B) 720, 53 BRI A3+ 7 BEAS
ARSI ZENEZ BIVD, 2 B, EHAROER
CHENREELLGE, TG TEL RS, 7ok
Z1, 10 mg/L Na RO EXUREETE, T<IKHEE Nat
TR (IR 0 123V Ml OBRUREE LD @\ e, E 73
NS, TAREITD RO TSNS, 10 mg/L LA
BT, EWCRERENRNZD, XIS R,
BN B LR L 72— 7 RS S DAL= O TIEAR U
EBEZ D, —H, KIOWGEITIE, BN 025 mg/L LLTE
K<, BIREFEHIRB W T E N\ZKRERZENIRNZ8, Na*
DEFE LY, BRSO NDMERI LN TR
VWINEE 2D,

- 208 -



g
n

.‘é

= 2

=

S

«

<~ 1.5

=

—

>§ 1

&

Sos

«

S /

n" 0 1 1 1 1 0
0 10 20 30 40 50

Na“conc., mg/L

Peak height X 10'3, arb. units

» 3 2
. =
:
'?2 4 3
X Z
g £
=2 'S
S =
« oz
[ <
n" 0 1 1 1 1 0 é:
0 0.05 0.1 0.15 0.2 0.25
K" conc., mg/L

Figure 4. Calibration graphs for Na"(A) and K* (B) using CZE-C*D with EKI. Sample, standard solutions; EKI (1
kV for 1 s). Other electrophoretic conditions and symbols are identical to those in Fig. 1.

4. %

CZE-C*D %, HaH A5y 14 (Nat, KY, Mg?*, Ca*',
Cl, SO&) &G AA Y, BEAA RN E BT D72 D 53T
EELT, WIERAHEEZ G T2z, 4
%, WEITRTEREITIZEICEY, Hh TR A 4
I e A LSS S AVADY AN

AWFGEEATHOICHT VB R TEE E LT AR A L
e WA = AR ST [ S AR BRI I THN T2 AR 0D
U ARG L BTET,

5. S DOEH
L1, LFDOLH72EREATH T E ThD,

OMg?% Na' 2 boyBEL, R TE5I0I2T %, £D7)
\Z, BAED BGE 27TV BREZININL, Mgt er
felOEAERZFRIHAL, Mg2 OB 8 EZ/hS<L,
Na'& 3BT 5, 20856, Ca¥'y Mgr LRItk =
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Summary

We investigated a capillary zone electrophoresis (CZE) method with a capacitively contactless conductivity
detector (C*D) for the determination of major constituents, such as Na*, K*, Mg?", Ca?', Cl', and SO4%, in salts. A
polyimide-coated fused-silica capillary with 72 cm total length (50 cm effective length) and 75 pm id (375 pm od)
was used. Applied voltage was set at 20 kV with the sample inlet side as the anode for cations and the cathode
for anions. The background electrolyte (BGE) was a mixture of 25 mM 2-(N-morpholino)ethanesulfonic acid
(MES), 25 mM L-histidine, 2 mM 18-crown-6, and 0.01% m/v hydroxypropylmethylcellulose (HPMC). A
sample was vacuum-injected (50 kPa) into the CZE apparatus for 3 s (33 nL). Linear calibration graphs were
obtained using peak area; correlation coefficient, » = 0.9975-1.000. The values of the relative standard deviation
(RSD, n =5, intra-day) of migration time, peak area, and peak height were, respectively, 0.25-0.62%, 0.79-5.3%,
and 0.31-4.3%. The limits of detection (LODs, S/ N = 3) and the determination limits (S /N = 10) were 0.11 and
0.36 mg/L for Na*, 0.012 and 0.040 mg/L for K*, 0.028 and 0.093 mg/I for Mg?*, 0.014 and 0.047 mg/1 for Ca?",
0.11 and 0.36 mg/1 for CI-, and 0.015 and 0.050 mg/L for SO4>-S, respectively. The solutions of four kinds of salt
(0.1 g/L) were analyzed using the proposed procedure. The LOQs for Na* and CI- were sufficiently low, but the
accuracy should be improved. The peaks for K*, Ca**, and SO+* were detected, but the LODs and LOQs were
required to be improved. The Mg?" peak was not separated from the Na" peak. We intend to examine kinds of
BGE and electrokinetic injection (EKI) for a sample solution to solve above problems and then to establish the

sensitive CZE method for the simultaneous determination of the principal components in salts.
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