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Fig.2  Relationship between adsorption and release time for
charcoal cold figure and gas release rate for air

standard
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Table 1 ~ Measurement results of argon signal intensity and
isotope ratio for multiple air standard with release

time of 500 seconds

262 200s WBHHRFR] ARG eas b e Ar IR 250
EAlRll e N
Table 2 Measurement results of argon signal intensity and

isotope ratio for multiple air standard with absorption

time of 200 seconds

Qﬁ AR A %ArgﬁjgmAr/%Ar tlo|P A/ Ar tlo %ﬁ CAEE 38Ar§§rg3ﬁm9§r§“r/%m tlo|PA/YAr tlo
il (1) (fA) | (A) il (fA) (fA) | ()

1% |56592.78 | 36.94 | 182.89 | 309.44 0.57|0.2020 0.0073 1| 55178.41 | 36.18 | 177.65 | 310.60 0.47|0.2037 0.0058
2 £%]112399.77| 73.53 |362.33 |310.22 0.49|0.2029 0.0063 2 % ]110750.53 | 72.41 |356.94 |310.28 0.58|0.2029 0.0061
3 £%]169247.80| 110.93 | 545.72 | 310.14 0.56| 0.2033 0.0064 3 £%]168592.95| 110.23 | 543.39 |310.26 0.49| 0.2029 0.0062
4 1% 1225219.87 | 147.59 | 726.73 | 309.91 0.57(0.2031 0.0065 4 {i% 1223359.57 | 146.32 | 720.41 | 310.04 0.56( 0.2031 0.0063
5 1% |280371.37| 183.89 | 905.77 | 309.54 0.59|0.2030 0.0067 5 1% |279351.85| 183.42 | 901.74 | 309.79 0.65| 0.2034 0.0065
6 1% |338437.87| 222.61 [1093.53 | 309.49 0.69| 0.2036 0.0068 6 1% |334247.19 | 220.98 |1077.47 | 310.21 0.55| 0.2051 0.0062
7 % |394567.74 | 259.81 [1275.90| 309.25 0.72| 0.2036 0.0070 7 % 390138.68 | 255.91 [1256.78 | 310.43 0.49| 0.2036 0.0059
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Table 3 K - Ar dating measurement results of SKO1 sanidine standard
BESERE K&E OAr* OAr* /% Ar A tlo
=) 40 38 A . 38 36 A .. 40 /40
5 (me) (%) Ar/” Ar Ar/”° Ar (mol) (%) Ar* /7K (Ma) (Ma)
1 2.660 8.54 1.4789 1161.5321 3.98 x10°10 82.01 0.001615 27.59 0.50
2 3.754 8.54 1.9712 1286.0419 4.03 x10°1° 87.75 0.001632 27.88 0.47
3 4.697 8.54 2.4149 1180.5998 4.00x10 7" 89.15 0.001624 27.73 0.50
4 5.076 8.54 2.5758 1046. 1088 3.93 x10°1° 88.58 0.001592 27.20 0.52
5 5.401 8.54 2.7420 1037. 8445 3.96 x10 10 89.19 0.001604 27.40 0.49
6 5.916 8.54 2.9846 1049.7771 3.97 x10 710 90.18 0.001612 27.53 0.50
7 5.957 8.54 3.0537 953.3207 4.01 x1071° 89.47 0.001625 27.75 0.55
8 7.042 8.54 3.5488 962.7716 4.01 x10°1° 91.03 0.001625 27.75 0.53
9 8.072 8.54 4.0389 781.7466 3.95x1071° 90. 36 0.001602 27.36 0.55
10 8.176 8.54 4.1622 746.9079 4.01 x10°1° 90.22 0.001627 27.79 0.47
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Determination of Experimental Parameters during Measurement of * Ar
Content in K — Ar Dilution Method

ZHANG Jia, LIU Han - bin, LI Jun —jie, JIN Gui —shan, HAN Juan, ZHANG Jian - feng ,
SHI Xiao
( Beijing Research Institute of Uranium Geology, Beijing 100029, China)

HIGHLIGHTS

(1) The™ Ar content in K — Ar dilution method can be accurately measured using determined parameters by
conditioned experiments.

(2) The optimal heating release and adsorption time for activated carbon cold finger were 500s and 200s,
respectively.

(3) The corresponding melting temperature ofthe double vacuum furnace should be set for different types of

samples.
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ABSTRACT

BACKGROUND: The measurement of *Ar content in K — Ar dilution method includes sample melting and
releasing gas, gas purification and enrichment, mass spectrometry measurement. With the application of a newly
designed double vacuum furnace and gas purification system, the experiment process gradually changes from manual
operation to automatic program control, but the parameters are unclear.

OBJECTIVES: To determine the parameters by conditional experiments and establish a complete measurement
method of * Ar content in K — Ar dilution method.

METHODS ; Parameters were determined by releasing and absorbing an air standard in activated carbon cold finger
with different times, melting different types of samples with different temperatures of the double vacuum furnace.
The method reliability was verified by K — Ar dating for SKO1 sanidine standard.

RESULTS:: The optimal heating release time for activated carbon cold finger was 500s, and the adsorption time
was 200s. Using these conditions, the gas produced by the melting in the furnace can be completely transferred and
released to avoid isotope fractionation. The corresponding melting temperature was used for different types of
samples to ensure that the samples were completely melted and outgassed, the melting temperature of the furnace for
clay minerals, biotite, and muscovite should be set to 1400°C , and 1500°C for amphibole, 1550°C for basic rock,
and 1600°C for potassium feldspar. The K — Ar dating of 10 sets of SKO1 sanidine standards showed that the results
were consistent with **Ar —* Ar dating ages.

CONCLUSIONS: The obtained condition parameters meet the accurate measurement of *Ar content using the
K - Ar dilution method.

KEY WORDS: K - Ar dilution dating; * Ar content; heating release time; absorption time; melting temperature
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