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Abstract | A new method has been developed for the determination of potassium concen-
tration in rocks or minerals to minimize the error in K-Ar dating.

100-200 mg of a crushed sample was decomposed by gradual heating with HNO;,
HF and HCIO,, and evapolated to dryness in a platinum dish. The residue was dissolved
in 10 ml of 2M HCI and diluted up to 100 g with water. An aliquot of the solution and 2
g of 1000 ppm Li solution as the internal standard material were taken in a 100 ml
polyethylene bottle and diluted up to 100 g with 0.1 M HCI. In these procedures, all
handling in the preparation of the sample solution was carried out by weighing method
instead of classical volumetric method, in which only a balance was used. Potassium
content in the sample solution was determined by flame emission spectrometry, in which
Li internal standard and peak integration was adopted.

To assure the accuracy and the precision of this method, potassium concentrations
in sixteen GSJ and six USGS reference rock samples were determined. The values
obtained were in good agreement with the recommended values and the coefficients of
variation (C.V.) of the repeated analyses were less than 0.7%.
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Determination condition for flame
emission spectrometry of potassium.

Table 1

Apparatus KOTAKI Flame photometer FIP-3D
Fuel gas Propane

Oxidant gas Air

Fuel gas flow rate* 0.28 1/min (2.6 kg/cm?)
Oxidant gas pressure* 1.2 kg/cm?

Wave length selection K, Li filter

Sample flow rate 3 ml/min

Integral time 10 sec

* Fuel gas flow rate and oxidant gas pressure were
measured by flow meter and pressure gauge, respec-
tively, equipped in the apparatus.
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Table 2 Preparation of potassium standard solution.

Standard

K stock*' Listock**  Final K Conc. Li Conc. f,* Cor.K Conc.

No. sol. (g) sol. (g) sol. (g) (ppm) (ppm)  (ppm/ppm)  (ppm)

0 0 4.9832 249.6094 0 19.96 — 0

2 0.9838 4.9738 249.2366 2.002 19.95 1.001 2.004

4 1.9590 4.9972 251.8706 3.945 19.84 1.006 3.969

6 2.9404 4.9998 251.7043 5.925 19.86 1.005 5.955

8 3.9571 4.9936 250.7241 8.005 19.91 1.003 8.029

10 4.9061 4.9862 249.3864 9.978 19.99 0.9985 9.963

*1 K concentration in K stock solution is 507.2 ppm.
*2 Li concentration in Li stock solution is 999.8 ppm.
*3 £, =Li (K, 0 ppm)/Li Conc. (Li (K, 0 ppm) =19.96 ppm)
Li (K, 0 ppm) means Li concentration in the standard solution, in which K concentration is 0

ppm.

Table 3 Potassium concentrations in reference rock samples.

Sample Sample Final Dil. fact. Li conc. f* FE*? Cor. FE K total K Conc. K,O Conc.
Name Wt.(mg) sol.(g) (g/2) (ppm)  (ppm/ppm) (ppm) (ppm) (ug) (%) (%)
W-1  106.55 99.8980 — 20.03 1.004 5.653 5.673 566.7 0.5318  0.6408
143.01 99.7905  1.495 20.08 1.006 5.055 5.085 758.6 0.5305  0.6393
194.80 99.2434  2.134 20.00 1.002 4.892 4.902 1038 0.5329  0.6421
Av. 0.532 0.641
JA-2  106.11 99.5807  2.960 20.10 1.007 5.245 5.282 1557 1.467 1.768
148.53 98.0240  4.302 20.15 1.010 5.130 5.181 2185 1.471 1.773
193.77 99.0998  5.339 19.94 0.9990 5.390 5.385 2849 1.470 1.771
Av, 1.47 1.77

*1 f,=Lj Conc./Li (K, 0 ppm) (Li(K, 0 ppm) =19.96)

*2 K concentration in the solution determined by flame emission spectrometry.
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Table 4 Comparison of the potassium con-
centrations in reference rock sam-

ples.
s ) K,O concentration, %
ampie This work*! Literature value*?

AGV-1 2.92 +0.01 2.90 +0.10
BCR-1 1.71 +0.01 1.69 £0,08
G-1 5.58 £0.01 5.48 +0.14
G-2 4.52 +0.01 4.49 £0.14
GSP-1 5.53 +0.01 5.51 +0.14
W-1 0.641+0.002 0.639+0.041
JG-1 3.99 +0.02 3.97 +0.058
JG-1a 4.03 +0.02 4.01 +0.068
JG-2 4.73 +£0.02 4.72 +0.048
JG-3 2.62 £0.01 2.63 +0.039
JR-1 4.46 +0.02 4.41 £0.112
JR-2 4.51 +0.01 4.45 +0.103
JA-1 0.770%0.002 0.775£0.037
JA-2 1.77 £0.01 1.80 =0,040
JA-3 1.41 £0.01 1.41 £0.026
JB-1 1.42 £0,01 1.43 +0,051
JB-1a 1.40 £0,01 1.42 +0,033
JB-2 0.415+0.002 0.418+0.013
JB-3 0.774%0.002 0.778+0.028
JGb-1 0.23040.001 0.240+0.012
JF-1 9.99 £0.03 10.07 +£0.022
JF-2 13.07 +0.03 13.11 +0.087

*1 Errors were indicated by 1 S.D..
*2 ADNO et al., 1988 ; GLADNEY and BURNS, 1983
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Talbe 5 K,O concentration in the basaltic
rock (84 MY 214 AKO 32-60 mesh)

Sample Weight K,O Conc.
100.9 (mg) 0.546 (%)
101.6 (mg) 0.550 (%)
102.0 (mg) 0.547 (%)
103.7 (mg) 0.549 (%)
105.0 (mg) 0.547 (%)
Average 0.548 (%)
150.0 (mg) 0.547 (%)
150.4 (mg) 0.547 (%)
152.7 (mg) 0.547 (%)
Average 0.547 (%)
200.2 (mg) 0.547 (%)
200.4 (mg) 0.549 (%)
Average 0.548 (%)

Total average 0.548 (%)
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Table 6 Analytical error of K-Ar dating in the K-Ar standard sample

(JG-1, biotite)

K,O ok

AT ragy*! A*? Age or

(%) (%) (X10°ml STP/g) (%) (Ma) (%)

This work 8.2540.03 0.38 91.3+2.1 2.31
2.49+0.06 6.98

Previous method 8.16+0.16 2.00 92.2+2.8 3.03

* =2 o, =1 and 6., =2 were used (UCHIUMI, personal communication)

*2 Fraction of atmospheric Ar
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