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Soil Analysis Using FTIR Method and Soil Color Determination
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Abstract

The objective of this study was to determine the difference of soil sample by using Attenuated
Total Reflection Fourier Transform Infrared Spectroscopy (ATR-FTIR) and color determination methods.
Thirty soil specimens were collected from locations of different environments. The IR spectra of the
samples revealed the presence of organic and inorganic materials in the samples in different

proportions. In the color determination, color values of the samples were obtained by using a color
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spectrophotometer and measured in a CIE L*a*b* color format. All soil samples had different color

values even the samples having a similar color as observed with the naked eye. The results

demonstrated that it would be able to employ the two methods in forensic comparisons of soil samples

for the identification of samples. The two techniques are simple and convenient to prepare soil sample.

Keyword : Soils analysis, Color determination, FTIR, Spectrophotometer
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Table 1. Color and types of soil samples
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30 ARRENY TINANHULNINLNIN A4 Table 1

No. Color Texture No. Color Texture
S 01 Brown-gray Silt S 16 Beige Silt
S02 Gray Clay S17 Orange-red Skeletal soils
S03 Black Clay S 18 Brown Loam
S04 Yellow-brown Clay S19 Gray Loam
S 05 Yellow-brown Clay S 20 Black Loam
S 06 Brown Loam S 21 Brown Clay
S 07 Brown Loam S22 Beige Clay
S 08 Orange-red Silt S23 Black Loam
S09 Gray Silt S 24 Gray Loam
S10 Brown Loam S25 Gray Loam
S 11 Brown Clay S 26 White Marl
S12 Beige Clay S27 Brown-red Clay
S13 Gray Clay S 28 Brown-red Clay
S14 Orange-red Clay S 29 Beige Clay
S15 Brown-red Clay S 30 Beige Clay
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Figure 1. Color and Type of soil (A) Clay,

(B) Loam, (C) Silt and (D) Marl
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Figure 2. The infrared spectrum of the soil sample: (a) No.S 01,

(b) No.S 06, (c) No.S 023, (d) No.S 20 and (e) No.S 26
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Table 2. CIE L*a*b* values of soil samples

No. Color L* a* b* No. Color L* a* b*

S 01 Brown-gray 68.5815 3.2415 125638 S 16 Beige 76.1955 3.5074 14.868
S02 Gray 68.3115 1.9056  10.7127 S 17 Orange-red 84.1141 13.2153 26.0288
S03 Black 60.948 2.5633 9.2384 S18 Brown 66.7428 1.6173 7.1661
S04 Yellow-brown 72.3159  3.7688 18.1085 S19 Gray 73.1031 -0.5669 11.5068
S 05 Yellow-brown 76.2952  3.6117 18.8857 S20 Black 51.015 -0.112 1.463
S 06 Brown 59.7129 3.966 119744 S 21 Brown 68.3936 0.7436 11.2398
S07 Brown 60.6251  3.8251 12,4335 S22 Beige 65.0964 1.7203 10.7135
S 08 Orange-red 72.9811 8.2021 21.1512 S23 Black 64.4072 3.8853 3.3497
S 09 Gray 71.3249 34034 13.3216 S24 Gray 58.7435 2.1033 6.6686
S 10 Brown 56.5181 3.942 12.1288 S25 Gray 65.7275 1.5851 8.9667
S 11 Brown 62.5422 19876  11.4079 S26 White 96.0481 1.8966 14.4542
S12 Beige 78.8617  3.3155  14.9004 S27 Brown-red 79.3393 7.8279 29.9698
S13 Gray 73.551 0.581 8.4839 S28 Brown-red 61.8705 8.1242 18.2786
S14 Orange-red 68.2331 71278  19.4081 S 29 Beige 69.9138 3.2603 19.2215
S15 Brown-red 69.4891  3.9543 6.538 S 30 Beige 70.9955 2.7058 18.5235
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Figure 3. Plot of CIE L*a*b* values of gray-black soil samples
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