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Table 1 RQPA results of binary mixture and ternary mixture
RQPA RQPA
R,, R, ) R, R, )
(%) (%) (%) (%) " (%) (%) (%) (%) ©
20.0 19.1
20.0 20.7
SH28 9.39 6.76  2.02 ||SHC226 20.0 20.1 11.98 9.30 3.75
80.0 79.3
60.0 60.8
60.0 59.3
40.0 40.9
SH46 9.82 7.56  2.21 ||SHC622 20.0 21.2 11.67 8.96 3.57
60.0 59.1
20.0 19.5
10.0 10.7
60.0 59.6
SH64 9.76 7.37  2.18 ||SHC172 70.0 70.2 11.92 9.16 3.73
40.0 40.4
20.0 19.1
70.0 70.7
80.0 79.5
SH82 34 6.97 2.01 ||SHC712 10.0 9.2 11. 66 8.99 3.55
20.0 20.5
20.0 20.1
2 SH46 10 RQPA
Table 2 RQPA results of SH46 sample analyzed for ten times
10 RSD
1 2 3 4 5 6 7 8 9 10 (%) (%) (%)
(%) 40.2  41.3 40.4 41.0 39.7 40.6 41.1 40.3 39.5 39.2 40.33 0.702 1.74
(%) 59.8 58.7 59.6 59.0 60.3 59.4 58.9 59.7 60.5 60.8 59.67 0.702 1.17
R, (%) 10.13 10.11 9.94 9.56 9.73 9.64 9.51 9.68 10.39 9.48 - - -
R, (%) 7.46 7.59 7.46 6.99 7.29 6.92 6.8 7.12 0.80 6.77 - - -
b 2,36 2.35  2.28 2,12 2.19 2.15 2.09 2.17 2.50 2.08 - - -
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Highlights

of evaporites.

Rietveld quantitative phase analysis ( RQPA) method shows high accuracy in the calculation of mineral contents

* RQPA method need no standard samples and K values ( or RIR values) and could reduce preferred orientation

and improve the utilization of data.

data refinement process.

Abstract: The Rietveld phase quantitative analysis ( RQPA)
method has been widely applied in geology. In the analysis of
evaporite the evaluation and error control of precision are
important factors to improve the quality. The RQPA method
was applied to simulated binary mixtures ( halite and sylvite)

ternary mixtures ( halite  sylvite and calcite)  and
geological samples (i.e. gypsum and sylvite samples) . The
contents of each mineral calculated by RQPA were compared
with the results of chemical analytical data to evaluate the
RQPA’ s accuracy and the main error sources were analyzed.
The results show that the absolute errors between theoretical
and calculated values are in the range of 0.4% —0.9% and
0. 1% - 1. 2% for the binary and ternary mixtures

respectively. The mineral contents of geological samples
matched very well with the results of the chemical analysis.
The standard deviation of binary mixtures is 0. 702 for 10
calculated results. The relative standard deviation of the same
samples are 1.74% ( KCl) and 1.17% ( NaCl) respectively.
The study indicates that the RQPA method is accurate in the

Anlaysis error sources are mainly from the nature of samples sample preparation measurement conditions and

quantitative analysis of mineral contents of evaporite rocks. The error sources arose mainly from the nature of the

samples sample preparation measuring conditions and refinement process. Due to the advantages of reducing the

preferred orientation not requiring pure samples and high utilization of data the RQPA method has a potentially

extensive application in mineral exploration analysis reserve evaluation and industries of evaporites when coupled

with the chemical analysis method.

Key words: evaporite; Rietveld quantitative phase analysis; Rietveld refinement; sylvite
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