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Determination of molybdenum in environmen-
tal materials by polarized Zeeman atomic absorp-
tion spectrometry with graphite furnace. Shiro
Goupa, Hideo Yamazaki, and Hiroaki Karaoka (Fac-
ulty of Science and Technology, Kinki University,
3-4-1, Kowakae, Higashiosaka-shi, Osaka, 577)

A simple, rapid and sensitive method is described
for the determination of molybdenum in environmental
materials by polarized Zeeman atomic absorption spec-
trometry with a pyrolytic graphite-coated tube after
the sodium carbonate fusion treatment. The presence
of sodium carbonate was effective to control the for-
mation of molybdenum carbide, and constant absor-
bance was obtained in the charring temperature range
of 1000~1500 °C. The sensitivity of molybdenum was
increased by an optical fiber-temperature control sys-
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tem in the atomizing process. When a 20 mm® o
sample solution was introduced into the pyrolytic
graphite furnace, the optimum conditions obtained at
heating stages were as follows: drying for 30 s program-
med from 60 to 100 °C, charring at 1400 °C for 30s,
atomizing at 2800 °C for 10s and cleaning at 2900 °C
for 5s. The powdered sample was fused with sodium
carbonate for a desired period, and molybdenum in
the melt was digested in hot water. The solution was
filtered through a glass fiber filter (Toyo filter GC-90),
then the filtrate was made up 25 ml with water, and
molybdenum was determined by standard addition
method. The detection limit was 0.05 ng and the rela-
tive standard deviation was 2.6 9 for 3 9, sodium car-
bonate solution containing 0.2 ppm of molybdenum.
The proposed method was applied to the determi-
nation of molybdenum in several environmental refer-
ence standard materials and the results were in good
agreement with the recommended values.
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Fig. 1 Effect of amount of chromium (VI) on
X-ray intensity of vanadium
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Fig. 2 Effect of aging time on X-ray intensity
of vanadium

M 5pgV without stirring, A 3pg8V without stirring,
[ 5pgV with stirring, A 3pgV with stirring
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CDFEE, Table 1 @WRTIIRCWTHhOBE i
FEEBNCHBELTVWAZ LRIELNTHS.

Table 1 Recovery of vanadium
Vanadium/pg
1 3 5
Iy (cp9) 29.5 52.3 76.5
Iy (cps) 29.1 52.8 76.5
Recovery, % 97 100 100

3.7 REREFITME

Ar oy ARE 0~10pg/l DK 500 ml & VAL
X b SEIOFED R LAERIT 1. TOFER%Y Table
2 KT, BRECKT AHEMBEEREZIV-Th IS
UTFTHo, 1pg/l BED A7+ v o TLHE I ER
TELHZLRBLLTHD. X, FHEL Y ROLRE
B oRBREYELIRFREBRE D, TOBREHRK
BAR(3) RT. kXL Cy (pg/l) 3372 v ARE
TH5.

[=6.0Cy+15.3

Table 2 Analytical repeatability at various
vanadium levels (n=>5)

Concentration of Average %, Standard deviation, R.S.D.,

vanadium, ppb cps cps %
0 14.6 0.26 1.8
1.0 20.9 0.78 3.8
2.0 27.6 0.35 1.3
4.0 39.0 0.55 1.4
6.0 52.8 0.41 0.8
8.0 62.9 0.61 1.0
10.0 75.3 1.21 1.6

I HEBREI F OEXERZED 3 FLinL TRDICHH
AL, 16cps (7w a 0.13pg/1 WY THS.
Wh LRBRMECEERED 10 {52 TRDL-EET
FRiL 18cps (37w A 0.44pg/l ©HY) TH5H. It
5, O BLRERE (B 15cps) Lk A X — L ER
FeERTH L0 LBbhb.

3.8 #&AKE
1,3 RO 5pg D372 9 akEiskK 250~2000 ml
w7 wen(VI) 0.5mg #inz, BERTHEK 500ml =
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Fig. 3 Effect of sample size on X-ray intensity
of vanadium
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Fig. 4 Determination of vanadium in sea water
by standard addition method and cali-
bration curve method
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Determination of trace vamadium in water
by X-ray fluorescence spectrometry (Studies on
environmental analysis XIII). Yutaka Sarron,
Akio YONEDA, Yoshimichi MaepA, and Takatugu
Azumi (Department of Applied Chemistry, Himeji
Institute of Technology, 2167, Shosha, Himeji-shi,
Hyogo, 671-22)

Coprecipitation of vanadium onto diethyldithiocar-
bamate (DDTC) complex of chromium(VI) was in-
vestigated for the pre-concentration and the subsequent
X-ray fluorescence determination of trace vanadium
in natural waters. A half milligram of chromium(as
potassium chromate) and 20 ml of 10 w/v 2 sodium
acetate buffer were added to 500 ml of a sample con-
taining vanadium less than 5pg. The sample was
adjusted to pH 4.0, following by adding 3 ml of 2w/v %
DDTC solution. The precipitated chromium-DDTC
complex including vanadium was then collected on a
membrane filter (0.45um pore size), dried at room
temperature, and delivered to the X-ray fluorescence
analysis. Average recoveries of vanadium at 2, 6, and
10 pg/l1 levels were 97, 100, and 100 %, respectively.
The detection limit for vanadium was 0.13 pg/l and
the relative standard deviation in five determinations
of 1pg/l vanadium standard solution was 3.8 2.
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Further traces of vanadium could be determined by
increasing sample size. This method was applied to
sea water and the vanadium concentration was deter-
mined to be 1.8 pg/l by means of the standard addi-
tion method and 1.7 pgfl by means of the calibration
curve method.

(Received February 8, 1984)
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