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Fig. 1 Boundary of carbon emission calculation system in remediation process of contaminated soil by

ex-situ thermal desorption
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Table 1 Inventory of carbon emission source during remediation process of contaminated soil by ex-situ thermal desorption
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Table 2 Material list of 1 m* contaminated soil remedied by
ex-situ thermal desorption
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Table 3 Carbon emission factors and descriptions of materials involved in contaminated soil remedied by ex-situ thermal

desorption
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Fig.2 Carbon emissions from different remediation processes Fig. 3 Carbon emissions of main materials in the key process

of contaminated soil by ex-situ thermal desorption of contaminated soil by ex-situ thermal desorption
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Carbon emissions and emission reduction strategy for remediation of
contaminated soil by ex-situ thermal desorption in East China
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1. Zhongke Dingshi Environmental Engineering Co., Ltd, Beijing 100020, China; 2. Suzhou Jingying Environmental Protection
Co., Ltd, Suzhou 215000, China
*Corresponding author, E-mail: chenpan926@126.com

Abstract  To explore the carbon emission reduction path of ex-situ thermal desorption remediation of
contaminated soil in China, the boundary and list of carbon emission accounting system of the process were
determined based on the life cycle assessment theory. Ex-situ thermal desorption was divided into six processes:
soil excavation, transportation, pretreatment, main treatment, tail gas treatment and final disposal. Based on the
energy and material research data of five typical projects in East China, the carbon emission levels in the process
of ex-situ thermal desorption were calculated. The main influencing factors of carbon emissions were analyzed
and identified. Based on the analysis above, emission reduction strategies were put forward directing at the key
processes and factors of carbon emission. The results showed that the carbon emission of 1 m* contaminated soil

remediation by ex-situ thermal desorption was 212.22 kgCO,, .. Carbon emissions were concentrated in three

2eq*
processes: pretreatment, main treatment and tail gas treatment. The carbon emission of tail gas treatment was the
highest, accounting for 54%. From the perspective of carbon emission sources, it was mainly indirect carbon
emissions, accounting for 62%. The input of quicklime, natural gas, alkaline solution prepared by NaOH and
other materials was the main influencing factor of carbon emission. Meanwhile, the transportation distance of
post-remediation soil beyond 300 kilometers will have a great impact on the whole process of carbon emissions.
The utilization rate of materials should be improved and the outward transportation distance of soil should be
controlled to achieve carbon emission reduction in the remediation process. The research results provide a
theoretical reference for the low-carbon application of ex-situ thermal desorption technology.

Keywords soil remediation; ex-situ thermal desorption; carbon emissions; influence factors; emission

reduction strategy
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