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Abstract : A rapid analytical method based on capillary electrophoresis is described for
the determination of trace anions in high-purity chemicals which is used to prevent cor-
rosion demage in nuclear power plants.

Separations are carried out at 20kV using trimethylsilane-coated fused-silica capillary
(70cm x50 or 75um i.d.) with the electrolyte of 5mM Chromate(pH=38)}. Detection was
achieved using on-column indirect photometry at 254nm. The simultaneous analysis of inor-
ganic anions, chloride, nitrate, sulfate, azide and phosphate was performed using methods of
hydrodynamic(>>1ppm) and / or electrokinetic( <lppm) injection.

The results of studies on the coexisting anions on analyte ions shows that peak responses
of analyte in hydrodynamic injection is constant without effect of coexisting anions, but
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those of analytes in electrokinetic injection is strongly dependant upon the kind of
coexisting anions and its ionic mobility. The analyte enrichment rate, hence peak response,
is positive relationship with the resistance of the sample solution. Thus, appropriate
measures, such as standard addition or internal standard technique, must be used to ac-
count for differences in conductance of standard and sample solutions

Key words : Capillary electrophoresis, Electrokinetic injection, Matrix effect, Inorganic

anions.
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Fig. 1. Separation of inorganic anions

Electrolyte : 5SmM chromate containing 1.5wt.
% ANION-BT(pH 8)

Capillary : 50z i.d. X 70cm

Applied voltage : 20kV

Detection : 254nm indirect UV

Injection : Hydrodynamic injection for 9sec.

Peak identification : 10ppm each of (1) chlor-
ide, (2) sulfate, (3) nitrate, (4) azide, (5)
orthophosphate.
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Fig, 2. Effect of injection time and voltage on peak
area

Concentration : 10ppb each

{a) : Injection voltage : 5kV

(b) : Injection time . 10 sec.

Other conditions are the same as in Fig. 1.

(#):C1I"  (m):80&  (a) :NOy~

(x) : PO&
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Fig. 3. Effect of matrix on area of anion in ele-

ctrokinetic injection

Injection : Electrokinetic injection for 45sec.

at SkV

(2) : 100ppb CI7, (b) : 100ppb SO~
Other conditions are the same as in Fig. 1.
{o):HO (m) : NaOH(0.5¢ / 100g)
(a) : HC104(1g /100g)
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Fo] gol2¥r} vf 2 vz WH-g vele AL
OH 2] #7)dFA o}F 57} ClO, B} 27 o]
o}

3. 4. Mty Fela AlH EW0| Felo vl
Cl7, 80#7, NOy~, PO# & #Hr7ld$d | Fx7}
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Fig. 4. Comparison of hydrodynamic and elec-
trokinetic injection
Anion concentration : lppm each
( ) : Hydrodynamic injection(10cm, 30sec)
(- ) : Electrokinetic injection(5kV, 10sec)
Other conditions are the same as in Fig. 2.
() :CI” (m) : SO#°
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Fig. 5. Relationship between area and resistance of

0 500 2000

sample solution
Anion concentration : 50ppb each
Injection : Electrokinetic injection for 10sec.

at 5kV

(a) : Effect of C1™ on electrokinetic injection
(b) : Area & resistance of sample solution
Other conditions are the same as Fig. 2.
(m) : 804~ () :NOs™ (%) : PO#”

o o8 A& o] FRIBE FastuR AR 49
o) M7] A g3} 4 o] 9 3= WAL vl

3. 6. Sodium dodecyl sulfate2] A&}

Al gol] gt oFe] ¥ o] ol FEF 2 AE
2 AUl 5% A7)94% 2A0] o] FolH A Alart
Ao FUHEE A B3] He Aoz deA
gk A s) Qe ® 2ol A, 3 SH2 5 A

0
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30t
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0 50 100 150 200 250 300
pnM of SDS

Fig. 6. Effect of SDS concentration
Anion concentration : 50ppb each
Injection : Electrokinetic injection for 10sec.

at 5kV

Other conditions are the same as Fig. 2.
() :CI"  (m):807 () :NOs
( X) : PO43_
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o]2] o]l o] FEE sIAE ¥4 o] el
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2 AN A 2 E9F Pr] Hsle] AR &
Aol A7)edFH o] FE} B4 o] ojFRBTt
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o 4] 300, M2 HEAFIHA 4 SDS FxH el
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wizich o2y, SDSE X §she A8 4ol o
7] 35 o] FEr} ulwd & videric) H=z W
A gre) 7441712 ow A (Fig. 39 4 #=2) o
Fo AL 2ok Bt sz g x gel zha
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ze) &l Ado] 5% ool alsich.
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Fig. 7. Calibration curve
Injection : Electrokinetic injection for 10sec.
5kV
Sample solution contains 25.M SDS.
Other conditions are the same as Fig. 2.
(#):Cl"  (m):804 (&) :NOs~
() POS

Table 1. Determination of anions in high purity reagents

CMOSe] 2] 2 37} & 5 7hx] Ajefez A8 3
Aele Azrldl FAT @A S5 5t Fof Ry
o} g BAle] WI¥E F5AIN F 2602 FE AV 2
2 Fqlalg.en, golee] oo viwH e slet Al
8 $Agy FqMe Aesigch AR HOE
KRISSe| A} AL-&38h ded4oln] $-4k2 1000ppm E
2 88 AW FAY] FUYLE So|FE AYY
RAolx}.

sty o) 9 B4 Ase Fekdel] 9
& Aolol, AW BH7] F3le) A= EFE A
o ¢|8ted st

108

FA Qe Fqlel A lppm 0|4} o] P&k
off A g3t F&E o] AriA u] g o] o]F kel
A glo] F]lo] sheER|ut AW FAY] F419 A
$5 AR FRJeke] AR 7 AR ArIE9FA ol F
Eol o3 AA=EY, B4 AF ol FEHE O E
ol Fxo o]Exd uwE mEHA AT B4
AqEe Folape A8 £ 2 Aol uH )

gabd, A T Fqlol 9% B4 AEe) A
& FFE o)ge] BHEMET B o= AlE B4 ol

Unit : mg/kg

Sample Cl” SO~ NO;~ POS N;~ Dilution
** NH;OH (Junsei) 4.5(+£0.2) 4.8(x02) *1:1
**NH,OH(CMOS) 25(£0.2) 3.9(x0.2) “1:0
**HCON(CHa): 1.7(+0.3) 5.6(£0.5) 1:3
** (HOCHCH:):N 20(£D) 35(+2) 1:20
**(CH3)sNOH 3062(+90) 1:50
**WN:H, - H,O 4.3(£0.4) 1.9(+0.1) 59(x2) 1:1

***H;0(KRISS) 0.6ppb 0.7ppb 0.1ppb 1.4ppb
***H;BO; 16ppb 73ppb 76ppb 88ppb 22ppb 1000mg / kg

* NHOH : over H:S0, for 24hrs in vacuum desiccator

** Hydrodynamic injection(9sec)
***Electrokinetic injection(5kV, 10sec)
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