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This study was conducted to reuse the rice straw ash as washing agent for oil contaminated soils. The results
are summarized as follows. The physical characteristics of rice straw before and after burning were as follows ;
In case of burning rice straw lg, the rice straw ash was generated 0.14g and pH was changed neutrality into
alkali(pH 10.9) and specific surface area was increased to five times and particle distribution was corresponded to
fine silt(under 0.05mm)

The physical charateristics of rice straw ash were Carbon 10.9%, Hydrogen 1.5%, Oxygen 23.4%, Nitrogen
5.2%, Sulfate 1.2% and chemical charateristics were Si 189.2ppm, Ca 10.2ppm, Mg 4.7ppm. Oil cleanup ratio by
pH varation were about 40~50% of initial concentration of oil by pH 10~11. As the result of cleanup
comparative experiment, the rice straw ash was about 20~30%, the tritonX-100 about 40~50% of washing
efficiency, and then in the future it will be possibility of substitute washing agent.
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Table 1. General characteristics of the rice straw

Item Unit Result

pH

- Raw material - 73

- distilled Liquid - 7.1
Carbon % 4492
Nitrogen % 0.51
Mositure content % 14.42
Volatile sohds % 95.63
Specific surface area cn/g

- before crush 0.04

- after crush 0.33
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Fig. 1. Particle size distribution curve of the soil.

Table 2. Characteristics of the soil

Item Unit Result
pH - 72
Mositure Content % 14.12
Volatile Solid % 0.05
Porosity % 0.21
Bulk density kg/m’ 1.25
Particle density kg/m’ 1.58
Specific surface area cr/g 0.22
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Table 3. Physical and chemical characreristics of the

surfactant
Item Unit Result

Chemical structure - POE(10) Octylphenol
Moleculer Formula - CsPEio
Moleculer Weight(MW)| g/mole | 646
Ion Type - Nonionic
Critical Micelle mole | 1.7x10"

Concentration
Hydrophilic Lipophilic - 135
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Fig. 2. Chromatogram of the BTEX standard 10ppm.
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Table 4. Chemical characteristics of the BTEX

Compound name Retfention Molecuar Mol(?cuar
time Formula weight

Benzene 11.768 CeHs 78

Toluene 15.798 C:Hs 92

Ethylbenzene 18.458 CsHio 106

p—Xylene 18.702 CgHip 106

m-Xylene 18872 Calyg 106

o-Xylene 20.020 CsHo 106
Table 5. Properties of the BTEX in gasoline’™®

e | e | P ) | o
Benzene CoHs 3 55 80.1 0879
Toluene CHs 92 -%5.0 1106 0.866
Ethylbenzene| CgHie | 106 -95.0 136.2 0.867
Xylene(p-) CHe | 106 132 1380 0861
Table 6. Properties of the diesel'™
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Diesel | CioHos 170 (5] 295 0.843
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Fig. 3. Chromatogram of the TPH standard 50ppm.
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Table 7. Chemical characteristics of the TPH at
retention time
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Fig. 4. Schematic of washing experiment.

Table 8. Analysis conditions of gas chromatography

Compound Retention Molecuar Molecuar
name time Formula weight
Nonane 7.852 Col Ly 128
Decane 11.598 CioHz 142
Undecane 15.073 CinHoy 156
Dodecane 18.255 Ciadls 170
Tridecane 21.201 CisHos 184
Tetradecane 23.957 CuHzo 198
Pentadecane 26.501 CisHz 212
Hexadecane 29.001 CisHay 226
Heptadecane 31.482 CrHss 240
Octadecane 33537 CigHsz 254
Nonadecane 35.644 CisHyp 268
Eicosane 37.660 CooHe 282
Heneicosane 39.591 CoHy 2%
Docosane 41.440 CoHsg 310
Tricosane 43.217 CxsHss 324
Tetracosane 44923 CasHso 338
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Table 9. Physical characteristics of the rice straw ash
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Table 10. Chemical characteristics of the rice straw

Item Unit Result ash
pH - 109 Item Unit Result
Mositure content % 376 C 109
Volatile soilde % 0.12 H 15
Ash % 99.88 Element analysis 0 % 234
Porosity % 0.29 N 52
Specific surface area cn/g 1.48 S 12
Bulk density kg/m’ 0.32 c ent Si 189.2
Particle density kg/m' 045 Ompory Ca ppm 10.2
.. . analysis
Critical micelle conc % 12.00 Mg 4.7
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3.2.2. Diesel
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Fig. 7. BTEX residual concentration of gasoline by
washing agents.
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