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2 ¢ PRP-194 #AA Cetylpyridinium Chloride & #a%F &3 8a] @3} Tetrabutylammo-
nium £ o] A3 ALAZ AHESe FHANA BF,E £33 T30l EY &0 ARF)E
F3%ac, &899 FE, pHidled g2} o] F 0] 25y 223 ¢ AR F SV E A&%

4 B HLIH

ABSTRACT. Capacity factors (&) of some inorganic anions including BF,~ were measured on
cetylpyridinium coated column, and with dynamic system using tetrabutylammonium salicylate on

PRP-1 reversed-phase column, respectively. After optimum separation condition was obtained this
method was applied to the determination of boron in some different type samples.
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2171 & Alef, 7|71 2+ Waters Associates 9
M 6000 Solvent delivery pump ¥ ILC-1 system,
WESCAN 213 A conductivity detector, Waters
Associates®) M 430 conductivity detector &}
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vinyl benzene 3| A)¢l 5 pm 2] PRP-1{15X0.4
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;38 33 ZF59 2 HPLC grade 8 Acetoni-
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ride (CPC) (AMrich Co),
nium Hydroxide (Fisher Co), Tetrabutylammo-
nium Hydroxide (Fisher Co) 2 Salicylic Acid
(Fisher Co)& #t7t A}-43l91¢}. NaBF, 3€&
2 Boric Acid & Aldrich Co.2] GRF& #4727t
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Fig. 1. Variation of capacity factors as a function
of eluent concentration-column, 5gm PRP-1 (15X
0.41cm) coated with cetylpyridinium-efuent, TMA*
SAL- pH5.75 in 7% AN in H,O-flow rate, 1.0
mi/min. -column temp., 22°C-sample, 20ul injected.
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Fig. 2. Chromatogram of inorganic anions on coated
column column, 5um PRP-1 (15X0.41cm) coated
with cetylpyridinium-eluent, 5X10~*M TMA+SAL-
pH 5.8, 7% AN in water-flow rate, 1.0mi/min. -
detection, conductivity-sample injection, 20u!-num-
bers in bracket, ng injected.

retention time,min.

ARE - BEL - SRH - D3

2 9, 28z $ede 7% ANE UM%

25749 2ALE/DVBE AAFE 5159
(wetting effect) 2 28] 2 ¢ & EdF=e=
Az gl !

30 L
k'
w - g — e ¥ . ———ri '+ s
2L 4
-2
10 S04 A =
r [- — e o g——
o ./.
Crz(.J7 R
po3 L e Eie——ta
L. K s
1 z 3 4 5 6 ? b 9 10
ph of eluent

Fig. 3. Dependence of capacity factors on the pH of
eluent-column, 5gm PRP-1 (15X0.4lcm) coated
with cetylpyridinium eluent, 5Xx10-‘M TMA*SAL-
in 7% AN in HxO-flow rate, 1.0ml/min. -column
temp., 22°C.
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Fig. 4. Chromatogram of inorganic anions-column,
5um PRP-1 (15X0.41cm} coated with cetylpyridi-
nium-eluent, 5X10~+4M TMA*SAL-, pH 4.5, 7%
AN in HO-flow rate, 1.0mi/min. -column temp.,
22°C-detection, conductivity-sample injection, 20pi-
numbers in bracket, ng injected.
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Fig. 5, Capacity factors as a function of TBA*SAL~
concentration with ion interaction system-column,
5 gm PRP-1(15X0. 41cm) -eluent, TBA*SAL-, 7 %
AN in H;0, pH 6.0.

Fig. 6. Chromatogram of inorganic anions obtained
from ion interaction system-column, 5pzm PRP-1
(15x0. 41cm) -eluent, 3IX104M TBA*SAL-, 7%
AN, pH6. 1-detection, conductivity-column temp.,
22, 3°C-sample injection, 20ul-flow rate, 1.0mi/min.

Vol. 32, No.5, 1988

F7(100 ng)
C17(100)
2z
=
-
T
£
H
8
Br’ (200)
N0, 7 (200)
2
[
2
o
s
T er0, (500 s0, %c2s0) B, (5 bg)
17{600)
0 4 8 12 16 20 retention time min.

20}

, arbitrary unit

area

peak

. L
0.5 1.0 (ug)
boromn, 1injected

Fig. 7. Standard calibration curve for BF;~ by ion
chromatography.

Fig, 20 & 5X107*M TMA*SAL- &3]
28 SOl 2EE FeEE do|n A e
AF KPS AR M€ Az A8sden
48 29 fae A8 F9d & Sy
oz JEES BYelFo 3 ASE Fa 9
T2 AZHY, o] 2R A 30 o)Wlof BF,”
F 898 9 A4H, 22 CnOf e I°g 4
B39 w3 desng Adgen geAF
€ 2.8kek BF, 9 £8 3% &8 (~0.2mm HETP)
o] =& ol&E9 A, SO2, 0.06mm
HETP)2v} %7 32 A& BF 9 £ &%4
of o3 CPCH 4d 2§ 3=y Aoz Y
2=ty TMA*SAL-&e| B¢ pH #&}o] B3t &
€ FA3tged (Fig. 3) 5§ o259
pH4. 5014 9.5 74 2 HE7) g4 2t Cr02
w2 pH F7be] ek ¥ o]l Frpsigiet, oA
< pHIl $7184F w&5 Zo] Cr07279)
CrO& 2 ¥3tn = CrO2 71 Cr,02 el 5
5 % AMARES ok W ol

Crs0y*+H,0 — 2Cr02 +2H*
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Fig. 414 & pH4.5 48} Re] 4 BF, & A9
& g 2o &8l A9 ugdez ¥l
AE 29F= A

PRP-1 Reversed-Phase/Dynamic System

Tetrabutylammonium Salicylate (TBA*SAL")
§ ol 43FAgAE AR T §olES
A FTE BQrh Fig. 544 BE vpgt 7o
BF, 7} 2 ¥ & vehllz glen & §elLF
€ EF0.5X107*M ZHNA ¥ 8 AHE ol F
2 ek, o9} e AL do|F S (charged
double layer) & 345 ol 2zilg wisy
Zoz 4z v’

e FEddd g 5059 ¥ o] v
o] 259 2R} WA & A2 9 FIAE
Ao} L HFeor J4Hd,

TBA*SAL 9] pH & 9.0Z #A& ¥ o] %4
o] Frdisle) wpg ¥ & A B Fig.59%
2 AFE 2goy Cr0F (Cr02)7 3o
B s 2R GE OEEL F O] 1~2AE
A el Fig.6ol 3x107°M 28] TBA*
SAL ol A o] F &0l 259 FHazrie 29
£ veiglen o F5 Azke] &L F, Cl,
Br-, NO; & R =7 A &sk=h o &7
A T, SO, BF9| #el 5&L 474 0.26,
0.14, 0.25mm HETP 24 298] £3 £2]3kef
A9 Az} FARA dERG (R AREY
w). TBA'SAL™ $:5% 6x10°M &2 ZF/MIA
& @ SO ¢ Ire] S ¢ masgled
(I, ~8%, SO, ~6%) BE, 9 A% # 9
R

= pH 9.09) 2x10*M ¢ TBA*SAL oA &
SO 9} Cri02(CrO2) 7t A9 FAHRA 2V
BF, ¢ %¢& 28 #54(0.18mm HETP) &
Blln] v} o] 2 E2FH ¢ £ HAH.
wely BFuhe $e3tnz € e 299
FEE 1M2X10VMAEE F5E Aol AHA
o8 FA| Aot wEtA Fa APPLBRe ¥
& 25 (5~6Xx10*M TMA*SAL)S £&9&
Agdte FEE Rt ol ades 44 4
HAA ¢ Q=2 iz ¥ FE(~2X10MM
TBA*SAL)®) #2194 & A44% 5 e 534

7t 2o & Aoz 474430,

SLHY

840, 6~620mg) ] o] &(F-, Cl-, NO;,
SOZ)el 0~1008k Frld ¥ LYo ig
Fa9 5 7% A HT %1%
2 ANEEHARI A 3.2%, 1.4%, 5.5%E
Vebuke} (Table 1), Fig. 7o BF 8 2% A
FFAL Jepiglen ¥4 FAZ 0.01~
1.0ug 7+ F2 AA FAF oz iz o]
WolA BFEAle 15ngnoised) 2¥)74A ¥
& F 3o}, Fig. 8¢ AEE4 A3 delA
aznE 23 vepgled 1.5x107*M TBA*
SAL- £2] 9 & AF&35 2 2ml/min $<o) 4 BF”
9) vjFgo] 158 FE&2 velgel, 53 o] A
®dA HF 5x7F 4 2% e 344 &
QA7 AV & F3art Balst slez HF 9
FEE 2350k v, = £ F=

conduetrivity
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Fig. 8. Separation of BF{~ in waste solution ¢olumn,
5um PRP-1 (15X0.41cm) eluent, 1.5X10~*M TBA*
SAL-, 7% AN in H O, pH 5.8 flow rate, 2.0m!/
min. detection, conductivity, sample injection,
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Table 1. Precisions and accuracies of boron deter- £ 479 ARE £Y3d 239 F F}
kit — v}t} CRNL@%4¢ R.M. Cassidy 9 S.
boron anions agded, ..., gtd, Zh AL T
injected, t(:Fnles(t:oi_boron found, deviation -2-X100 Elehuk 7 2422,
ng NO- b2 18(X) (0 X
03 » 4 ) i OI =
124(n=4) 0 ~100 118.5 3.8 3.2 8 & d
1240(n=3) - u7 1.4 1. Z. Iskandarani, D.J. Pietrzyk, Anal. Chem.,
174(n=5) - 169 9.3 5.5 54, 2427-2431 (1962).
average 3. 4. 2. R.M. Cassidy, S. Elchuk, J. Chromatogr. Sci.,
21, 454~459 (1983).
Table 2. Determinations of boron in samples 3. R.M. Cassidy, S. Elchuk, J. Chromatography,
| concentration (ppm) 262, 311~315 (1983).
sample : :
by ion chromatogr. by ICP 4. Z. Iskandarani, D.J. Pietrzyk, Anal. Chem.,
54, 2601~2603 (1982).
S-1° 6.74 6.75 5. Roger Neil Reeve, J. Chromatography, 177,
g‘g 125 L7 393-397 (1979).
- 1‘5 _ 6. Jan Andrasko, J. Chromatrography, 314, 429-

435 (1984).

7. Frank G.P. Mullins and Gordon F. Kirkbright,
Analyst, 109, 1217-1221 {1984).

8. P.R. Haddad and A.L. Heckenbetg, J. Chro-
matography, 300, 357-394 (1984).

9. C.S. Hill and R.P. Lash, Anal. Chem., 52,

¢ boron carbide, determined after fusion. % boric
acid in solution.

o9 pHol] wel BF, 332 4§ & =& 49 9
(system peak)7} ‘jElpmz of ZAA <
LAZE 718 ¥ g A5E FU93s Ao

- 24-27 (1980).
sttt 24 P Fa=d3E (Boron car- 10. J. Gulens and Paul K. Leeson, Anral. Chem.,
bide) A& 3 BAlo}] F{d A EF B 52, 2235-2237 (1980).
£ AT A7 Table2st o] veytod 11. Purnendu K. Dasgupta, Asnal. Chem., 56, 769-
23 Age A¢ AEE GAYEES A4D 772 (1984).
£ AN 2 £8% F(~1000°C) F& & 12. Z. Iskandarani and D. J. Pietrzyk, Aaal. Chem.,
o2 9o 54, 1065~1071 (1982).
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