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0.1).

HBEZRBTHOZV2rE D TEEZEREZAV . &
WA PV Y A Mn B ERsIY & LT EHT
SRVEBEREEThI3BEXD0, 1LOMBELGEF Y
v AT F v — g (Chelex-100) 2% TALH
54 (2cm id.X10cm) ZBLADOEZH V.

2.2 EBBUOTMENS A
Hwi7r—v 257 A0l % Fig. 1 R+, Hv
7REBMEE KHU-W-52 &l . H &% NSP-800-
6U #M~<Af7e Xy #@ALE. SXBEFIAE LY
3% UVIDEC-100VI Bz LGB 7 e — &2 L% KO A
FTEALA. KIS 24240 F - — RE-800 BU{E{E
o 2540.1°C o} -/, BE&EFTEBELES R-21
WEFEALE. Fo-TREaR7 2 -5 EDOEREITIX
FTRCTF7rvRgAM7nvBoborzfuvi. 14V
BRI AN 7 R & A4 + v #akils (No. 2611,
15.5pm) kY r 4B ¥ 7AH5 74 (4mm i.d.x70
mm) [ZEDTHRVE.

ml /min
0.5 R

0.5

0.5

0.8

pump

Fig. 1 Schematic diagram for on-line cation-
exchange separation and catalytic detection
of Co, Mn in continuous flow system

R1 : protocatechuic acid (5.2%X10-2M); R2:
hydrogen peroxide (1.5%); R3: sodium car-
bonate solution (1.0 M); C: carrier (eluent)
(0.2M sodium tartrate-0.006 M tartaric acid-
0.1 M sodium chloride, pH 5.1); IC: sepa-
ration column; S : sample injection; M : mix-
ing coil (1.0mm i.d., 1.5m); RC : reaction
coil (0.5mm i.d., 3m); BC : back-pressure
coil (0.25mm i.d., 3m);. D : spectrophoto-
meter; W.: waste
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Fig. 2 Effect of tartrate concentration on elution

of 10 ppb of Mn and Co

Eluent contains 0.1 M sodium chloride. The
pH of eluent was kept 5.1 by adding 0.2 M
tartaric acid solution to a required volume of
1M sodium tartrate solution in a ratio of

1:10
Co
pH6.0
Mn
|G\
1
Co
Mn pHS.l
Yy |
A
E Mn
7] pH4.0
1 Co
A
[l 1 i 1
0 6 12 18

Retention time/min

Fig. 3 Effect of pH on elution of 10 ppb of Mn
and Co

Eluent contains 0.2M sodium tartrate and
0.1 M sodium chloride. The eluent pH was
adjusted to different values by addition of
1 M hydrochloric acid. Sample volume : 243 pl
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Fig. 4 Elution curves of Co, Mn and Al by the
proposed continuous flow system

(A) was obtained by the catalytic detection
system by introducing 3.0ng ml-! Co and
3.0ng ml-! Mn. (B) was obtained by the
chromazurol-S detection system by intro-
ducing 5mg ml-1 Al. Sample volume : 906 p.l
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Fig. 5 Response of Co and Mn in high purity Al

Al sample contains 5.0 ppm Co and 3.0 ppm
Mn. Sample volume : 243 pl

5. AR CHEBERCHCIOBRHOM Y MBRETE S
EwndyZ Enb, Al R 0.5g RL T 6M HEEE 15
ml 0B, 6M HE 15ml oAl E LT Ni
A A% 0.5mg Nz icHe, EEE 6M R 15ml L

Table 1 The resuls of determinations of Co and Mn in high purity aluminum and pure aluminum sampls
Co, ppm®) Mn, ppm®
No. Sample
This method  ICP-AESb) This method GFAA®  ICP-AESP
1 99.99% AlD — — 0.174:0.01 0.12 <0.2
2 99.99% Ale) 0.10+0.00 <0.2 4.2£0.0 4.4 4.4
3 99.90% Ale) 5.1+0.0 4.8 0.15+0.00 0.14 <0.2
4 99.9% Ale® 0.10+0.00 <0.2 4.41+0.0 4.2 4.4
5 99.9% Ale) 0.17+0.00 <0.2 5.5+0.0 5.1 5.0
6 99.9% Ale) 0.32+0.01 0.3 6.0+0.1 6.2 6.4
7 99.8% Ale) 5.040.0 5.1 11.1+.01 — 12.0

a) average of 3 determination+R/2 (R : max—min); b) HCI dissolution ICP-AES method; c¢) graphite fur-
nace AAS method with addition of sulfuric acid; d) sample volume 906 pl; e) sample volume 243 pl
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Simultaneous determination of trace amounts
of cobalt and manganese in high purity aluminium
by FIA with catalytic method. Teruo Kitamura*
and Takeshi Yamane** (*Research and Development
Department, Showa Aluminum Corp., 6-224, Kaisan-
cho, Sakai-shi, Osaka 590; **Department of Chemistry,
Faculty of Education, Yamanashi University, 4-3-11,
Takeda, Kofu-shi, Yamanashi 400)

A sensitive catalytic method using FIA has been
presented for simultaneous determinations of trace
amounts of Co and Mn in high-purity Al. The cation-
exchange separation of Co and Mn from matrix metals,
which also serves for mutual separation of those metals,
was directly on-line coupled with catalytic photometric
detector in a continuous flow system. The catalytic
detection is based on the measurements of the increase
in the absorbance at 480 nm owing to the Co and Mn-
catalyzed oxidation of protocatechuic acid by hydrogen
peroxide in alkaline media. The sample was dissolved
in hydrochloric and nitric acids. The solution wad
heated to remove acids and then adjusted to pH 3 by
the addition of 0.2 M sodium tartrate solution, diluted to
100 ml with water. The detection limit of the proposed
method using a 243 ypl sample solution is 0.02 and
0.1 pug/g for Co and Mn, respectively, and 0.02 pg/g
for Mn with a 906 pl sample solution. Metals such as
Fe, Si, Cu, Mg, Zn, Cr, Ti, Zr, V, Ca do not interfere
with the determination of Co and Mn in the Al sample.
The analysis of high~purity Al metals by the proposed
method showed good agreement in Co and Mn con-
centration with those obtained by graphite furnace
AAS. Since the analysis is achieved in a continuous
and nearly colsed system, simple, rapid and accurate
determination can be done.

(Received March 5, 1988)

Keyword phrases

catalytic detection in FIA; cation exchange separation;
determination of trace Co and Mn; high purity AL

NI | -El ectronic Library Service



