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SAX(30~40pm, Du Pont) # 25 Y =3 THTA L,
o0 CDEMRZ /T 2.

2.3 HPLC %#4
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Fig. 1 Chromatogram of six anions

I : HCOs~ (6.1ppm); II : Cl- (3.5ppm); III:
H,PO4- (9.7 ppm); IV :Br- (8.0ppm); V :NO;-
(6.2ppm); VI: SO42- (9.6 ppm).
are described in 2-3,
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log A+C(x, y : é‘;tﬂ/fj‘V&U?’é’%’f?l“/ff)’f*‘/fﬂii
B, C:ZH) PBILT5Y. 7xABRERCT =
VELTHETS A pH &4 3-4) ¢4, logk &
log[7 2 A 8=+ Vv 4] LMK, BB+ Vo
ERRE (14 Vi) k- TRAEZHEE OEBEIHE
Bohtc. EHERMER, SEEARITR 5x10-4M o
Hi- (Fig. 2).
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7= (Fig. 3). 7 x L B3, =Rk (pK,, 2.95,
PKy, 5.4)9%H L, FERE pH X » T8+ 5
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VREIXDEWEEZ bR, B pH HEIR CEEREN
BELIGEEREA v (BRI A o+ v, TSR A + v,
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Fig. 2 Effect of eluent concentration on capacity
ratio (k')

1: HCO;-; II: Cl-; IIT : HPOy~; IV :NO:-;
V :80,42-; VI:Br-; VII:NO;3;-; VIIO:I-. The
other conditions are the same as described in 3-2.
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Fig. 3 Effect of eluent pH on capacity ratio (k')
1: HCO3-; 1I:Cl-; II:NO:-; IV:H;PO2;
V:Br; VI:NOj3-; VII:SO?-. The other con-
ditions are the same as described in 3-2.
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Fig. 4 Carbonate ion peak and system peak

Sample : 1 X10-4 M disodium carbonate; Eluent : (A)
1x10-3 M disodium phthalate (pH 6.7), (B) 1x10-3
M sodium phthalate (pH 4.3). The other conditions
are the same as described in 3-2.

¥t pH DE T X B RB A 4 v £ — 2 DHER,
RREORBA A& vESURMPOBERIH I A VD
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E—7) MR A v EHB A A v oA U e (Fig.
4). ZoBK, BRIEEERH IC TRESHh, %o
NOBERHEEINRTWAET 4 » P =7 D—DL[FA—
LEZLRBEYY, o —2i3, 7EAE CULT X
NBA K V) OBHAEE—FKL, RFhCHEER LM
T3 LT B, REABOEHEEASIT TR, BE
BEEATOWBT LS. UEnD, REAF Y E—2N
§5, BHEF 4+ » 7 — 7 BB Lisy, &k pH IR
CHRBEY BARTLO0BRBVWE ExDRD. ik, i
SH&MTE, 5x10-4M 7 2 LB F + U v A D
pH 1, Fxo % ¥ v i3 EdffEcRich, ARSE
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Fig. 5 Effect of column temperature on capacity
ratio (k')
I: HCOy~; 1II:Cl~; II:NO»~; IV:Br; V:
NOj3-; VI:H3;PO4-; VII: SO42-. The other con-
ditions are the same as described in 3-2.
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A4 v ORBEEEZBEXENET DT, R4+ v o
BRHERE (©—27EK) 1172 A B A+ v ORFEI ik
352, EXEAF oK%Y 300~225nm DR D
BRT, ANRBEDIEA®FD X FEHELCEE L2
r=F 25 A% Fig. 6 W/RL#. 300nm it 75
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WALED, WFhi 24X (N) B3/ )pIZrot. Zh
WX, TEARRT MY Y ABKD BRI, 225 nm
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3.8 RHTRELREG
AKFE T, BABRNILGREA 4+ v ©— 7GR

Time/min
0 10 2'0 0 10 20

(A) .

(B)q
(O
(D)

(E)

B VR MR J— |
I

Jo.001 AU

-

Fig. 6 Effect of detecting wavelength on

chromatogram
Wavelength : (A) 300nm, (B) 270nm, (C) 254 nm,
(D) 240nm, (E) 235n0m, (F) 225nm; 1I: Cl- 3.5

ppm), II: Br~ (8.0 ppm), III : NO3~ (6.2 ppm), IV :
5042~ (9.6 ppm). The other conditions are the same
as described in 3.2,
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THE, WThd REFRERNE DRI,
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BERAR OO L LT, WAL KEK GELOR
BB CEER) & 1001 FOEBHEALICEEODZ R
<+ 275 u% Fig. 7, Fig. 8 R L. REEA AV,

Range
ke pog M 0.04 ———
I I
10.001 AU
11
1 | | ] i
0 5 10 15 20
Time/min

Fig. 7 Chromatogram of rain water

1:Cl- (22ppm); 1I:NO3~ (1.6ppm); III: SO42-
(6.0 ppm). The conditions are described in 3.2,

B)l, EA, HE:BEERBIA YIRS T 7 4 —ICXBBEBEAAVORER T75
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Fig. 8 Chromatogram of tap water

I: HCO3- (18 ppm); II:Cl- (7.8 ppm); III: NO3-
(0.81 ppm); IV : SO42- (4.8ppm). The conditions
are described in 3-2.

b1 A v, WA Ay, BRI A VAERB I, &
MDA A VEOERLZGETH C— 278D bhigh
ote. X, K Fig. 7 L& B) ©onT, K&
XD OWRERE BT XD R EY KBTS
L, WEOHEITHEN I —&KL, L2rd, FKEODIH
EOESLOEL PIVWZ ERN Hhofc (Table 1), &
DYoo, BEARTOFEEEEA A v, KELYH
v, BTAERLE 20 HUACKEERS —ASH T
5.

Table 1 Comparison of present method with other
methods for the determination of in-

organic anions in rain water

Concentration, ppm#’

Method

CGl- NOS_ SO;Z'
Present method 1.094+0.02 0.71x0.01 1.4040.06
Mohr’s titration!3> 1.174£0.12
Sodium salicylate
colorimetry14> 0.71£0.11
SIAD 1.45+0.12

a) Mean+S.D. (n=3); b) Sulfate ion analyzer!5’
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Determination of inorganic anions by photo-
metric ion chromatography: use of a popular
ion exchange column and a conventional high per-
formance liquid chromatograph. Kazuichi Hava-
Kawa, Hiromi Hiraki, and Motoichi Mivazakr*
(Faculty of Pharmaceutical Sciences, Kanazawa Uni-

KAGAKU

Vol. 34 (1985)

versity, 13-1, Takara-machi, Kanazawa-shi, Ishikawa
920)

A photometric determination method of micro-
amounts of inorganic anions has been developed by
conventional high performance liquid chromatography
using a popular ion exchange column. Inorganic an-
ions (HCO;~, Cl-, NO,-, H,PO,~, Br—, NO,~, SO,?-,
and I~) were separated on an anoin exchange column
by using disodium phthalate solution as an eluent, and
detected as troughs in the base line absorbance by a
UV monitor. The optimum conditions for the deter-
mination of HCO,-, Cl-, H,PO,-, Br-, NO,;~, and
SO,%~ were as follows: column, Zipax SAX (2.1 mm
i.d. x50 cm); eluent, 5x10-* M disodium phthalate;
flow rate, | ml/min; column temperature, ambient;
detection wavelength, 240 nm. Under the conditions
described above, detection limits of these anions were
at levels as low as ppb. The calibration curves gave
straight lines by either peak height or peak area
method. Main inorganic anions contained in environ-
mental samples could be simultaneously determined by
the proposed method, and their analytical results were
close to those obtained by other methods.

(Received January 18, 1985)

Keyword phrases
indirect photometric detection of inorganic anions;
high performance liquid chromatography; popular
ion exchange column; environmental sample.
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