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Figure 1 (Color online) The sedimentary rocks after pelleting treatment.
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Table 1 The information of sedimentary rocks
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Figure 2 (Color online) Time domain spectroscopy of reference in
free space and signals of five sedimentary rocks.
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Figure 3 (Color online) The frequency domain spectroscopy of
reference in free space and signals of sedimentary rocks.
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Figure 4 (Color online) The absorption spectra of sedimentary
rocks.
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Figure 5 (Color online) The refraction index dependence of
frequency.
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Table 2 The components content of samples

FE (gl

i ‘
SiO, AlO3 CaO CO, LOI
1# 93.06+0.15 3.52+0.09 0.30+0.04 (0.19) 1.10+0.07
2# 59.23+0.16 18.82+0.14 0.60+0.04 (0.1) (5.95)
3# 15.60+0.06 5.03+0.08 35.67+0.25 32.4+0.3 34.10+0.02
4# 6.65+0.14 0.68+0.05 51.10+0.4 39.8+0.3 42.2+0.4
S# 8.25+0.06 0.10+0.02 33.07+0.09 (41.5) 39.73+0.27
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Figure 6 (Color online) The slope of absorption coefficient curve

(a) and components content of samples (b).
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Spectroscopy studies on several kinds of sedimentary rocks in
the terahertz range

CHEN Chen'?, LIU JinSong'", YAO JianQuan', WANG ShaoLong* & WANG YangEn®

' Wuhan National Laboratory for Optoelectronics, School of Optical and Electronic Information, Huazhong University of Science
and Technology, Wuhan 430074, China;
2School of Physics and Optoelectronic Engineering, Yangtze University, Institute of Photoelectric Technology,
Jingzhou 434023, China

In order to study sedimentary rocks, the key intermediate of oil and gas, in the terahertz range. We have measured
five kinds of sedimentary rocks by terahertz time-domain spectroscopy (THz-TDS). The absorption coefficients and
refractive indexes have been obtained. By analyzing the spectra, we get different drops in amplitude and delays in
time. The absorption and refractive properties of samples are changed with its components and types. In addition, we
also find that there is a nearly linear relationship between the absorption coefficient and the frequency. We calculate
the slope value (K) of each sample by linear fitting, and find the K is corresponding to the contents of the samples.
The results show THz-TDS is an effective method to the analysis of sedimentary rock, and it will have a bright future
in the field of developing oil and gas.

terahertz time-domain spectroscopy, sedimentary rock, absorption coefficient, refractive index
PACS: 78.20.ci, 78.30.-j, 78.40.-q
doi: 10.1360/SSPMA2015-00146
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