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Fig. 1 Absorption of Mo(VI) complex and re-
agent blank
Mo(VI) :3.8ug; DHAB:1.0x10-2M; pH: 1.3;
(a) Mo(VI)-DHAB complex (Reference : Reagent
blank); (b) Reagent blank (Reference : Nitrobenzene)
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Fig. 2 Effect of pH in aqueous phase on ab-
sorbance of Mo(VI) complex and reagent
blank

Mo(VI) : 3.8pg; DHAB:1.0x10-2M; (a) Mo(VI)
complex (Reference : Reagent blank); (b) Reagent
blank (Reference : Nitrobenzene)
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Table 1 Effect of anions or complexing agents

Anion or complexing Mole ratio Mo(VI) found

agent to Mo(VI) (ng)
NO;- 5000 3.8,
F- 1000 3.8,
5000 3.4y

10000 2.54

C,0,2- 100 2.7,
SO,2- 5000 3.8,
C2H, 042" 5000 3.3,
CeH;s0O73- 5000 3.1,
PO43 - 5000 3. 72
EDTA 500 3.8
CyDTA 500 3.8,

Mo(VI) in aqueous pH:1.3;

DHAB:1.0x10-2M

phase : 3.8, pg (2.0Xx10-6 M);
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Table 2 Effect of metal ions

Metal ion xoﬁog};g Mo(\ﬁ)g)found
Co(II) 100 3.8,
Cu(II) 100 3.8,
Fe(II) 100 3.8,
Mn(IT) 100 3.7¢
Ni(II) 100 3.8,
Al(IIT) 100 3.8,
Cr(III) 100 3.8,
Fe(11I) 25 3.8,

100 2.6,

500 3.8,»
Ga(III) 100 3.7
In(1II) 100 3.8,
Zr(IV) 10 3.9,
W(VID) | 4.5,

1 3.8,»

Mo(VI) in aqueous phase:3.8,pg (2.0x10-6 M); pH:1.3;

DHAB :1.0x10-2M; a) 4ml of 0.1 M ascorbic acid was added.
b) 1 ml of 0.4 M NaF was added.
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Table 3 Analytical results of molybdenum in steels

Sample Sample taken  Certified value Mo(VI) found
P () (%) (%)
JSS 153-1 0.1219 1.26 1.24
JSS 154-1 0.1034 0.68 0.66
NBS 153-a 0.0991 8.85 8.85

JSS : Japan TIron and Steel Standard Sample; NBS : National

Bureau of Standards
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Fig. 3 DHAB concentration dependence of

log Do)
Mo(VI) : 2.0x10-6 M; pH : 1.3; Wavelength :
550 nm; Reflerence : Reagent blank
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Wavelength : 550 nm; Reference : Reagent blank;
(a) Mo(VI) : 2.0x10-6¢ M; DHAB : 6.0x10-3 M;
(b) Mo(VI):2.0x10-5M; DHAB:8.0x10-¢M
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Solvent extraction and spectrophotometric de-
termination of molybdenum(VI) with 3,4-dihy-
droxyazobenzene. Yoshinobu WakamaTsu (De-
partment of Industrial Chemistry, Hachinohe Technical
College, Uenotaira, Tamonoki, Hachinohe-shi, Aomori)

A highly sensitive extraction-spectrophotometric
method for the determination of molybdenum(VI)
with 3,4-dihydroxyazobenzene (DHAB) has been es-
tablished. Molybdenum(VI) can be quantitatively ex-
tracted from aqueous solution of pH 1~2 with DHAB
in nitrobenzene. The extracted complex has an ab-
sorption maximum at 550 nm and is stable for at least

10)

11)

12)

13)

14)

15)

KAGAKU Vol. 29 (1980)

30 min. A constant absorbance was obtained when
the concentration of DHAB in nitrobenzene was more
than 5x 103 M. The analytical procedure is as fol-
lows: the sample solution containing less than 7.7 pg
of molybdenum(VI) in a 50 ml separatory funnel is
acidified to pH 1.3 with 0.2 M hydrochloric acid and
diluted to 20 ml with water. It is shaken for 5 min
with 10 ml of 0.01 M DHAB solution of nitrobenzene.
After equilibration, the absorbance of the extracted
complex is measured at 550 nm against the reagent
blank. Under the experimental conditions, the cali-
bration curve is linear over the range 0~7.7pg of
molybdenum(VI) in the aqueous phase. The apparent
molar absorptivity of the extracted complex is 1.07 X
105 cm— mol—* 1 at 550 nm. The interferences from
less than 1000-fold molar amounts of iron(IIT) and
less than an equimolar amount of tungsten(VI) could
be eliminated by addition of ascorbic acid and sodium
fluoride, respectively. When the concentration of mo-
lybdenum(VI) in the aqueous phase was 2x10-¢ M
and of DHAB in the nitrobenzene phase was (2 x 10~
~1x10-%) M, the molar ratio of molybdenum(VI) and
DHAB in the extracted complex was estimated to be
1:2. The method was successfully applied to the
determination of molybdenum in reference steel samples.
(Received Dec. 17, 1979)
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