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A Study on the Measurement of Moisture Content in the Organic Soils
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Abstract

Organic soils are widely distributed at Youngdong areas in Kangwon prefecture and Jeonbuk area. Such organic soils
usually consist of undecomposed fiber materials. It is difficult to exactly measure the water content of such organic
soils because some organic materials may decompose at 110C in drying oven. In this study, both drying oven and
microwave oven methods are used to measure the water content of organic soils. Three different levels of oven
temperature, 60°C, 80°C, and the standard temperature of 110°C, were used to measure the water content of organic
soils in the 1%, 2™, and 3" day. The water content by microwave oven was measured for two different sample masses
(30, 60 g) with five different measuring times (3, 6, 9, 12, 15 min.). As the temperature increased, the water content
of organic soils increased due to the decomposition of organic materials in soils. The water content of some soils increased
up to 2 times as the temperature was increased from 60°C to 110°C. However, the water content was not changed
after the 1" day, regardless of drying oven temperature and soil types. The water content by microwave oven became
constant after 12 min. for the 30 g sample and 15 min. for the 60 g sample used. The measured water content by
microwave oven was similar to that measured by drying oven at 60C.
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Table 1. Relationship between organic content and specific gravity of soils

Soil types Organic content (%) Specific gravity

Sani—ri 1 (Sani 1) 33.7 2.560
Sani—ri 2(Sani 2) 47.7 2.557

Sani—ri 3(Sani 3) 56.0 2.404

Sani—ri 4(Sani 4) 34.9 2.558
Hwasin—ri 1 (Hwasin 1) 62.5 2.424
Hwasin—ri 2 (Hwasin 2) Over 65 2.313
Chupungryeong—myeon (Chupung) 28.3 2.621
Marine clay (Clay) 7.0 2.724
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Fig. 1. Relationship between specific gravity and organic content

of soils
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Table 2. Minimum scale for sample mass

Sample mass (g) Minimum scale (g)
Below 10 0.001
10~100 0.01
100~1000 0.1
Over 1000 1
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Table 3. Results of water content measured by drying oven
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Soil types 110C 80T 60C 110C 80C 60C 110C 80T 60C
(110d) (80d) (60d) (110d) (80d) (60d) (110d) (80d) (60d)
1 33.83 33.27 24.60 33.69 33.27 24.48 33.59 33.27 24.34
Sani—ri 2 44.41 4415 30.15 4416 42.76 29.97 43.97 42.76 29.84
(Sani) 3 32.04 31.98 25.56 31.85 31.98 24.85 31.79 31.98 24.85
4 29.44 27.61 14.21 29.26 27.61 14.01 29.18 27.61 13.75
Hwasin—ri 1 62.38 57.64 34.02 62.60 57.64 33.92 62.27 57.64 33.71
(Hwasin) 2 72.08 66.27 48.09 71.94 66.26 47.95 71.52 66.26 47.76
Chupungryeong (Chupung) 30.37 30.10 24.33 30.33 30.04 24.26 30.29 30.01 2417
Marine clay (Clay) 61.93 60.31 58.92 61.92 60.21 58.91 61.88 60.18 58.91
Sand (Sand) 15.02 15.03 14.98 15.03 15.00 14.90 15.03 14.98 14.90
Silt (Silt) 16.21 16.25 16.23 16.18 16.26 16.20 16.19 16.26 16.23
Kaolinite (Kaolin) 32.38 33.58 32.45 32.28 33.56 32.40 32.28 33.58 32.39
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Fig. 2. Measured water content by drying oven with temperature
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Table 4. Results of water content measured by microwave oven

) Soil weight = 30 ¢ Soil weight = 60 ¢
Soil types
3 min. 6 min. 9 min. 12 min. | 15 min. 3 min. 6 min. 9 min. 12 min. | 15 min.
1 7.99 21.00 26.19 26.27 26.51 3.05 11.53 25.12 30.44 30.98
Sani—ri 2 8.15 28.68 30.06 30.48 30.81 3.16 11.23 20.10 28.82 29.09
(Sani) 3 10.58 24.04 30.76 31.23 31.23 12.04 25.77 29.55 30.06 30.21
4 1.86 8.54 10.31 10.41 10.49 5.22 9.46 9.89 10.14 10.26
Hwasin—ri 1 6.24 20.55 31.17 31.19 31.23 9.67 22.74 30.32 31.99 32.23
(Hwasin) 2 26.7 52.22 62.85 62.86 62.88 11.94 27.76 40.18 49.02 51.20
Chupungryeong—myeon | ¢ 20.53 | 2480 | 2511 | 26.06 8.64 15.99 | 2253 | 2367 | 23.80
(Chupung)
Marine clay (Clay) 52.66 57.12 60.78 60.81 60.82 52.45 57.53 60.03 60.08 60.15
Sand (Sand) 12.48 13.45 16.05 16.06 16.08 12.54 13.44 15.25 15.27 15.28
Silt (Silt) 15.22 15.64 15.85 15.86 15.87 14.09 15.26 15.88 15.99 15.99
Kaolinite (Kaolin) 18.09 26.19 31.22 31.67 31.94 11.20 20.39 29.51 31.74 32.19
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Fig. 4. Measured water content of 30 g of sample by microwave oven with time
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Fig. 6. Comparison of measured water contents
Table 5. Comparison of measured water contents
) Drying oven method Microwave oven method
Soil types - - - : . 0) . @)
110C 80T 60C 60 g/15 min. Difference 1 Difference 2
1 33.83 33.27 24.60 30.98 -2.85 6.38
Sani—ri 2 44.41 4415 30.15 29.09 -15.32 -1.06
(Sani) 3 32.04 31.98 25.56 30.21 -1.83 4.65
4 29.44 27.61 14.21 10.26 -19.18 -3.95
Hwasin—ri 1 62.38 57.64 34.02 32.23 -30.15 -1.79
(Hwasin) 2 72.08 66.27 48.09 51.20 —-20.88 3.1
Chupungryeong—myeon (Chupung) 30.37 30.10 24.33 23.80 -6.57 -0.53
Marine Clay (Clay) 61.93 60.31 58.92 60.15 -1.78 1.23
Sand (Sand) 15.02 15.03 14.98 15.28 0.26 0.3
Silt (Silt) 16.21 16.25 16.23 15.99 -0.22 -0.24
Kaolinite (Kaolin) 32.38 33.58 32.45 32.19 -0.19 -0.26

(i) Difference between water content measured by microwave oven and drying oven at 110°C.
(i) Difference between water content measured by microwave oven and drying oven at 60°C.
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