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Abstract In order to reduce energy consumption, effective thermal insulation measures were adopted in the
surface soil of in-situ thermal remediation site. A new type of water-based thermal insulation coating of nano
hollow ceramic microsphere (hereinafter referred to as “new insulation material ”) which had low thermal
conductivity, could be used as surface barrier material in an in-situ thermal remediation engineering site. The
heat insulation performance was analyzed by calculating the material temperature gradient under different
environmental conditions, and the effects of temperature gradients of the new thermal insulation material caused
by the construction method and the experimental area size had been also analyzed. The results showed that the
temperature gradient of the new insulation material in the thermal influence area of heating well, which the
minimum radius was 0.53 m, could be 1 3600 °C-m™'. Covering new insulation material in the influence area
could significantly reduce the surface heat dissipation. Outside the influence area, the temperature gradient of the
new insulation material on sunny days could be 1 560 °C-m™', was higher than that in night and rainy day. Under
sunny environmental conditions, the temperature gradient of the new insulation material was higher than that of
rainy and night environmental conditions. Thus, the application of new insulation material in an in-situ thermal
remediation engineering site would have a good thermal insulation effect.

Keywords new thermal insulation material; surface barrier; in-situ thermal remediation; temperature

gradients; heat insulation performance; heat affected zone
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