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Fig.1 Characteristics of thermal infrared spectrum of quartz
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Table 1  Quartz content and spectral characteristic parameters in samples
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Inversion results of quartz content and root mean

square error of three models
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Application of Thermal Infrared Reflectance Spectroscopy in the
Evaluation of Quartz Content

ZHANG Hong, GAO Peng —xin” , GAO Qing — nan
(Core and Samples Center of Land and Resources, Sanhe 065201, China)

HIGHLIGHTS

(1) Quantitativeevaluation model of quartz was established by using thermal infrared reflectance spectroscopy and
Qemscan mineral quantitative analysis technology.

(2) The spectral characteristic parameters of quartz ( Dggs, Dy and D) can be used to distinguish terrigenous
clastic rocks from carbonate rocks.

(3) The quartz content estimation model based onDy,; parameter has the best linear fitting effect and the highest

accuracy, and can be used as the optimal spectral index for quartz content evaluation.
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ABSTRACT

BACKGROUND:; Quartz is not only an important prospecting indicator of hydrothermal deposits,but also a key
factor affecting the evaluation of shale gas reservoir fracturing. It is of great significance to carry out the rapid
evaluation of quartz content in field drilling.

OBJECTIVES; To establish the quantitative evaluation model of quartz based on thermal infrared reflectance.
METHODS ; Handheld FTIR spectrometer and Mineral quantitative analyzer was used to analyse the content and
characteristic absorption peak intensity of quartz in samples.

RESULTS ; When Dy, value is greater than 0. 14 or D, value is greater than 0. 02 or D5, value is greater than
0.02,the samples are mainly terrigenous clastic rocks. The correlation of Dygg,s , D yeq0 and D50 with quartz content
is high and the correlation coefficients are 0. 957 ,0.945 and 0. 846, respectively. The regression equation between
Dyg,s and quartz content is y =282. 04 x Dy, + 1. 2448, which the determination coefficient is 0. 9237 and the
value of RMSE is 8.51. The regression equation between Dy, and quartz content is y =1117.7 X D5y +2. 6421,
which the determination coefficient is 0. 8993 and the value of RMSE is 9. 28. The regression equation between
D, sy and quartz content is ¥y =1463 x D, 5, +6.4666 ,which the determination coefficient is 0. 6504 and the value
of RMSE is 10. 38.

CONCLUSIONS : There is a high correlation between quartz content and Dyg,s , Diseso 5 Diyasso- The model of quartz
content estimation established according to Dyg,s parameters has the largest fitting degree and the minimum root

mean square error, which can be used as the best spectral index for evaluation of quartz content.

KEY WORDS:: thermal infrared reflectance spectroscopy; quantitative evaluation of quartz; spectral characteristic

parameters of quartz;linear regression analysis
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