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Abstract: A simple and rapid method for the determination of molybdenum in rocks with
dithiol is described. The interference of iron was cancelled by adding appropriate amounts of
iron solution to the samples or/and the standards.

Procedures of the determination in this study are as follows:

(1) Determination of more than 5 ppm of molybdenum. Weigh out the powdered 0.2 g
of sample into a 100 m/ Teflon beaker. add 1 m/ of iron chloride solution (Fe, 20 mg/m/), 2 m/
of HC1O,, 3 m! of HNO, and 10 m! of HF and mix. Evaporate the mixture on a hot plate at
about 200°C. Add 12 ml of HCI (1 + 1) and heat gently to dissolve the salts. Transfer the
solution into a 100 m! of separatory funnel, and add 15 m! of water. Add 2 ml of reducing
solution (a solution containing 209 of ascorbic acid and 10% citric acid) and 5 ml of 89, of
thiourea solution, then mix and allow to stand for 5 min. Add 2 m! of 1%, zinc-dithiol solution
and mix. After standing for 5 min, add 5 m! of isoamyl acetate, shake vigorously for 4 min.
Measure the absorbance of the organic layer at 680 nm against pure isoamyl acetate. Make a
series of standards by taking 0-10 ug of molybdenum in Teflon beakers. Add 1.5 ml of
iron chloride solution to each beaker and proceed as described above.

(2) Determination of less than 5 ppm molybdenum. Weigh out the powdered 0.5 g of
sample, and adjust the iron contents to 20 mg or 50 mg by adding appropriate amounts of
iron chloride solution, then continue the procedures described above from the sample decompo-
sition. Make two series of standards with different iron contents by taking 0-2.5 ug of molyb-
denum. To one series of standards, add 1 m/ of iron chloride solution, and to the other one 2.5 ml,
then proceed as described above.

The limit of detection is 0.1 ppm in rock samples. The relative standard deviations for
molybdenum of 0.3 and 10 ug are 9 and 3% respectively. The method has been applied to
USGS and GSJ geochemical standard rocks.
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Effect of iron on the determination of molybdenum.

Mo, pg Fe, mg Absorbance at 680 nm*
0 0 0. 002
0 10 0. 007
0 30 0.017
0 50 0.030
0 100 0. 062
2 0 0. 406
2 10 0.428
2 30 0. 467
2 50 0. 490

*50 mm cells used,
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Precision and recovery in the determination of molybdenum.

Sample Taken Mo, vg Sr Recovery
® Added Found* % %
JA-1 0.5 0.0 0.43 5 —
” 0.5 1.0 1.45 5 102
// 0.5 10.0 10. 58 2 101
JB-2 0.5 0.0 0.27 9 —
” 0.5 1.0 1.24 5 97
” 0.5 10.0 10. 20 3 99

*Average (n = 5). Sr: Relative standard deviation.
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Calibration curves for molybdenum.
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Molybdenum content of some USGS and GSJ standard rocks (ppm).

LiLuie and S KAwABUCHI
Rock This study* GREENLAND rg:;.\;TEs and
(1974) ) |Kuropa (1970)
USGS AGV-1 Andesite 1.97+0.03 2.02 1.71 1.66
BCR-1 Basalt 1.3840. 04 1.42 1.15 1.21
BHVO-1 Basalt 0.89+40.03 0.95
G-2 Granite 0.26-+0.03 <0.2 0.13 0.15
GSP-1 Granodiorite 0.3740.03 0.37 0.27 0. 30
MAG-1 Marine mud 0.9940.01
QLO-1 Quartz latite 2.40-4-0. 06 2. 41
RGM-1 Rhyolite 2.344-0.06 2.44
SCo-1 Cody shale 1.15+0.03
SDC-1 Mica schist . 0.0740.01
SGR~1 Oil shale 35.040.3
STM-1 Nepheline syenite 5.1540.05 4.98
GSJ  JA-1 Andesite 0.8540. 04
JB-1 Basalt 34.443.8 8-48%*
JB-2 Basalt 0.5440.05
JG-1 Granodiorite 1.4640. 32 1. 0-2. 3*+*
*Average (n = 3-5) 4 Standard deviation. **¥Values taken from ANDpo ef al. (1974).
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contents of the samples (Data taken from Table 3).
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