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Fig. 1 Coulometric assembly

1 : ampere meter; 2: recorder; 3 : potentiostat;
4 : constant current source; 5 : magnetic stirrer.
A: Hg/Hg;SO4 electrode; B: glassy carbon
electrode; G: Pt cathode; D: copper anode;
E: Pt electrode
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Fig. 2 Anodic current-potential curves for Cu (1~

3) and Pt (4 — 6) electrodes in various
K,50,-CH3COONa solutions (pH 4.2)

K580, and CH3COONa concentrations : (1, 4)
0.5 M; (2,5) 0.1 M; (3,6) 0.02 M
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Fig. 3 Current efficiency of electrognerated copper-
(IT) ion in wvarious K,S0,-CH3;COONa
solutions (pH 4.2)

KyS8O4 and CH3COONa concentrations: (1)
0.5 M: (2) 0.1 M; (3) 0.02 M
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Fig. 4 'Titration of EDTA with copper(I1) ions

Electrolytic current : 50 mA
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Fig. 5 Recovery of EDTA with pH
(1) dissolved oxygen was removed. (2) argon
was not used.
Table 1 Assay of EDTA
EDTA taken/ EDTA found/ Purity,
mg mg %
198.175 197.644 99.732
184.138 183.672 99.747
154.898 154.526 99.760
166.017 165.604 99.751
177.375 176.942 99.756
Mean 99.749%
Standard deviation 0.11%

pH 2 42 (i T E—E LB o1, pH 2EL T 5 &
BRSBTS L 100% Z#8% % Dk, Cu?t DkEgL
MOUWBPELBHEEL NS, VAGEBRZEORKRE
IOV SN ENESEL £ 1. T ILIETE
MFRICLY Cu PELS N, FHEEL LD cu?t 251
MU &% 5N%. Table | 1< pH % 4.2 1
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Table 2 Assay of high-purity gallium

Ga taken/ Ga found/ Purity
mg mg
58.825 58.828 . 1.00005
34.145 34.141 0.99988
25.127 25.128 1.00004
25.465 25.468 1.00011
34.483 34.468 0.99956

Mean 0.99993
Standard deviation 0.00023
Relative standard deviation 0.022 %

LT EDTA OFESHEIT- 12 ERZRT.

33 E#iME Ga (99.9999%) DER
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SIT3 As BHEFET B ED D, ZOHEBIIOVTHN
tz. As OB{LIREEE LT id, Bt KEZHERT 5B
#%E, AfficBitashsEEXOND. ZIT As(V)
HETFTIBNT G2t Ik 5B EDTA OBEZIT- 1.
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BRI INEL U 7242 D Na,SO; DBICHT 5 As DETTRIE
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Fig. 6 Rate of reduction of arsenic(V)

Ten milligrams of As(V) was used. Sample
solutions were heated for 3h at 80°C. Air
contact surface: (1) 10 mm@, (2) 80 mm¢

Table 3 Determination of gallium in gallium arse-

nide
Sample Ga found/ Ga atomic
taken/mg mg fraction’
87.216 41.959 0.49906
66.776 32.133 0.49918
66.418 31.970 0.49930
118.356 56.926 0.49894
131.419 63.237 0.49916

Mean 0.49913
Standard deviation 0.00014
Relative standard deviation 0.027 %

%R 1-DH Fig. 6 TH5B. As(V) & 10mg FAL,

NGRS, (1A 28AR7 523 (KEEDE
fhER Sy 10mm id.), (2)F 7 ABMYE—h— (KKRED
BEfhER S 80 mm i.d.) ® 2 EEAFEAL L (WHIERK
B:50ml). ZOKR, (1)OEBREANIZES PEN
BILHRSE SN, Z1F100% O As 2 = {fIZETT S
CEMTREE Lot KR E DEMESA/NIVIE DA
As DETLHENBODIL, SO, DERSHBDEVTIZDH
tEzONS. ERBEFHO As OB EBELKZROREL
ERU A, NaSO; i $g A iE+5TH s &H
Wrxhr {As(V) 100mg BIAL. 23 As(III) DRERR
WEBHEEICES I VEMETIT 1.

ERRIZ GaAs FD Ga ZHIE LU 724ER % Table 3 I
K9, GaAs HD Ga LIAMEI T RT As EUTEEL
Ga DFETHIZ 05 KV PREWHEE L -7 AIERE
BENEM S, EBRICHEAL 2 Gads DM AL
HEBNELODTPIITNTNBEEZLNBY, &
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Coulometric titration of gallium in gallium
arsenide. Shigeyoshi Nakavama, Hirohumi Mizusuna
and Susumu Harapa (Analytical Characterization Center,
Sumitomo Electric Industries, Ltd., 1-1-1, Koya-kita,
Itami-shi, Hyogo 664)

Gallium in gallium arsenide was determined by
coulometric complexometric titration. Excess EDTA
was used as the chelating reagent for gallium, and the
excess part of the reagent was back-titrated by copper-
(IT) ions which were generated by electrolysis. A hun-
dred precent current efficiency of copper(Il) ion was
gained when both potassium sulfate and sodium acetate
concentrations were higher than 0.1 M. After dissolved
oxygen was removed using argon, the purity of EDTA
was determined by titrating with 0.5 M potassium sulfate
in a sodium acetate medium of pH 4.2. The purity was
0.99749. The reduction current of copper(Il) ion was
used as the end point. This reaction on the working
electrode was controlled by a potentiostat. High-purity
gallium was assayed coulometrically. The estimated
purity was 0.99993, with a standard deviation of 0.00023.
This method was applied to gallium arsenide. The atom-
ic fraction of gallium proved to be 0.49913, with a stan-
dard deviation of 0.00014.
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