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Remediation of Soil Contaminated with Volatile Organic Compounds Part 300
— Application and Execution System for Heating and VVacuum Evaporation—

Toshihiko Miura Hiroshi Kubo
Abstract

We have developed a new treatment method, called “Heating and Vacuum Evaporation Method,” for soils
contaminated with volatile organic compounds (VOCs). This method can be applied on a construction site
using portable plant. It accelerates the evaporation of VOCs from soil by heating and depressurizing, and traps
vaporized VOCs gas. Previous reports have shown that this method can be used to decontaminate soil
contaminated with Trichloroethylene (TCE) in 40 8 hours. We set up a model equipment and examined the
applicability of this method to various soil properties and contaminants using Perchloroethylene (PCE),
kerosene and heavy oil contaminated soil. Some were model contaminated soils, and others were taken from
contaminated sites. Experimental results showed that this method can decontaminate soils contaminated with
PCE and kerosene, but that it can not be applied to soil contaminated with heavy oil. Higher temperature,
lower air pressure and quicklime pre-mixture can increase the decontamination rate.
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Flow of Applicability Examination by Treatability Apparatus Remediation Methods of VOCs Contaminated Soil
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Distinguishing of Heat and Vacuum Evaporation
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Saturated Vapor Pressure of VOCs
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Physicochemical Properties of Soil Samples

ERME PCE KT ES:
; HEEE | SR | 5 | fEEE | EEE | EF
TDiEE . : . :
e wes | st | 2t | uw | ot | 2t
No. SP CP FP SK CK FH
>2mm 0.6 0 0.2 0.6 0 15
I [75 Um~2mm | 794 1.0 122 | 794 10 940
il
(%) | 5~75um 118 | 318 | 521 118 | 318 3.7
<5um 8.2 672 | 355 8.2 67.2 0.8
THRIFFE (g/cm®) | 2.74 2.65 262 2.74 2.65 2.45
&KL (%) 199 | 679 | 779 | 199 | 679 | 112
BHE (FE¥me/L) | 659 11.3 1.2 176 | 186.0 | 1110
EF=E(Fme/ke) | 203 | 1238 22 4870 | 6547 | 40025
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Photo 1 DOOODOOODOOOODOO
Sandy Soil in a Container of the Apparatus
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Clay in a Container of the Apparatus
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Schematic Diagram of Treatability Apparatus

Table3 O0OOOO

Test Cases
No. E E ooo D(DDDD (El](pg) oo
SP40 oo 40 60
SP60 0 60 0
SP80 0 80 0
CP80 PCE | ODDO 0 O
FP80 ooo 0 O ooooo
SP80(30) oo O 30
SP80(Ca0) 0 O 0 0.50 Ca0O O
SK40 oo 40 60
SK60 u] 60 O
SK80 u] 80 O
CK80 o ooo O O
SK80(30) oo O 30
SK80(Ca0) O O O 0.50 Ca0O O
FH80 oo | ooo O 60 ooooo
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The Scheme for Execution System of Heat and Vacuum Evaporation
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The Application Range of Heat and Vacuum Evaporation
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