Spectorophotometric Determination of Gallium
and Indium with Glycinethymol Blue
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Fig. 1 Absorption curves
1:Ga-GTB complex, pH 3.9 (against reagent
blank)

2:In-GTB complex, pH 4.7 (against reagent
blank)

3 : Reagent blank, pH 3.9 (against water)
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Fig. 2 Effect of pH
1: Ga-GTB complex at 557nm
2 : In-GTB complex at 542nm
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Fig. 3 Effect of the reagent concentration
1 : Ga-GTB complex at 557nm, pH3.9
2 : In-GTB complex at 542nm, pH4.7
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Fig. 4 Effect of amount of CTMAB
1 : Ga-GTB complex at 557nm, pH3.9
2 : In-GTB complex at 542nm, pH4.7

Absorbance




14 SRAFHEFHLE

B—EORKEYRT, —7, 17V 7 L085
&, 1veva39.4 ug KL 2ml OFEMMT
BAEIRAECEET 52, Zhll Eodm
TRRXEOR LA ALR S, Ll 4ml~T
ml KEIAREEORIEE X EHLD T
Ly Lo, RETRFI TARSIOS ~
o sDFEHksml FinTsz L ELi,

5 BEBEOHMEOME

HY T ADERICHI-T, 1mol/l Erfs+
bY Y a-1 NEFREEBROGME % 5~15
ml OFBECTHEL IR, FOHBART LIk
B, ZoHERORMTIRBREEERLL
BE—EEY TR T, Licdi->T 10ml FHinl pH
39w Bb i, —F, 1v
v AEEAOEE, 0.2mol/] BEEE S F VU 7 4-0.2
NEREE AR 5 ~12ml OEFEOHMTIXE
IF—EDORXELBLRDA, 12ml Ll LM
T5EBRIERR2CEITEO08ED LRI,
LiA-T, ZnEE53H 10ml oL, pH % 4.
TEghEsI & ELT,

6 BEOREMH

CTMABDOHELEFIE LT, ¥V vakk
U1 vy 8k GTBEDERTRITE ~ 1T
L, Z2rEATHEITREHYETS, =
DI BT & 5 RIGREEX ALK, AT
80°C DEBIBEAVLIEEL, MAKEEYL-A
WAL IR THRKERHE L o, T ORE, »
Vo ARI UM vy aflhE 550 EnE
THhHE—ERKOREENLBOLLD Z L hb
Mrotfo, Lichio T, KETIZ10 ZEmEs %
Z B LT, Teds, MEARE % 40°C kLU 60°C
EEZ TR LA, ZhHOBEIEETR
R EZELL, —7F, MBAKTHO 7Y
T ARSI v oy atktkizZeE T Fig. 5
T LA b 3R FEOREES
G IS

#1258 FEALIE
0.4
1
000 o —0— o
3
8 2
£ 0.2t 00—0—0 o —0
(=]
2
<
0 ] ] 1
0 1 Z 3
hr
Fig. 5 Effect of time of standing
1: Ga-GTB complex at 557nm, pH3.9
2 : In-GTB complex at 542nm, pH4.7
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Fig. 6 Calibration curves
1 : Ga-GTB complex at 557nm, pH3.9
2 : In-GTB complex at 542nm, pH4.7
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Table 1 Effect of diverse ions (Ga added 20 ug)

Diverse ion Amount added Gallium found
{ug) (ug)
Li* 500 19.9
K+ 500 20.0
Mg?* 500 20.0
Ca?* 500 20.0
Sr?* 500 20.0
Ba®* 500 20.2
Al 50 25.4
In®* 50 20.3
Sn*+ 100 144
Pb?* 100 20.1
Cu?* 100 29.3
Zn?* 500 20.1
Cd?* 500 19.9
Sc3+ 50 21.8
Ye+ 500 197
Cr3+ 50 109.5
Mn?* 500 20.0
Fed+ 50 45.7
Co?* 100 20.3
Ni?* 100 20.1
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Table 2 Effect of diverse ions (In added 39.4 «&)

Diverse ion Amount added Indium found

{(ug) ()
Li* 500 385
K* 500 39.1
Mg?* 500 40.0
Ca?* 500 40.8
Sr2* 500 38.1
Baz+ 500 39.1
AP+ 50 181.0
Ga* 10 57.4
Snt+ 50 0.0
Pb?* 50 38.5
Cu?* 50 67.4
Zn?* 500 39.0
Cd** 500 39.1
Sc3+ 50 104.8
Y3+ 250 378
Cr3+ 50 90.8
Mn?+ 250 38.1
Fed+ 50 1314
Co?* 50 41.1

Ni** 100 39.9
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Spectrophotometric Determination of Gallium and Indium with
Glycinethymol Blue

Joichi UEDA

Methods for the spectrophotometric determination of gallium and indium with glyci-
nethymol blue (GTB) have been studied.

GTB reacts with gallium in the presence of cethyltrimethylammonium bromide
(CTMAB) to form a water-soluble reddish complex. The colored solution shows a
maximum absorption at 557 nm and the constant absorbance over the pH range 3.5~4.7.
The relation between the absorbance of the complex and the concentration of gallium is
linear up to 0.8 wg Ga/ml. The molar extinction coefficient of the complex and the
sensitivity of the determination are 5.2x10* and 0.0013 ug Ga/cm? for log(l,/1)=0.001,
respectively. Gallium can be determined within 5% errors in the presence of thirteen
foreign ions such as alkali metals, alkaline earth metals, zinc, cadmium, yttrium,
manganese(11), lead, cobalt and nickel. Aluminum, tin(IV), copper, scandium, chromium(III)
and iron(Ill) interfere with the determination.

Indium produces a water-soluble red-violet complex with GTB in the presence of
CTMAB and its aqueous solution has an absorption maximum at 542 nm. The coloration
is stable over the pH range 4.7~4.9. The absorbance obeys Beer’s law up to 1.26 ng/ml of
indium. The molar absorptivity of the complex and the sensitivity for log(l,/I)=0.001 are
2.9x10* and 0.0039 ng In/cm?, respectively. Among the twenty ions examined, aluminum,
gallium, tin{IV), copper, scandium, chromium(lIl) and iron(IIl) interfere with the deter-
mination.



