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Carbon fiber evaporative curtain enhanced natural evaporation of

low-level radioactive wastewater in evaporation pool
ZENG Zhiwei' ,WANG Pan®>?*,ZHAN Jingming', XUE Xiangming',DUAN Yujian',FU Jianyu'
(1. China Institute for Radiation Protection , Taiyuan 030006, China ;2. China Nuclear Anhui Metrology and
Testing Co., Lid., Fuyang 236500, China ; 3. Beijing Research Institute of Chemical
Engineering and Metallurgy , CNNC , Beijing 101149 , China )

Abstract: In order to alleviate the treatment pressure caused by the increase of the volume of low-level radioactive
wastewater in metallurgy enterprises of uranium mining, the evaporation curtain enhanced natural evaporation technology
were proposed around the natural evaporation pool technology for the lower carbon emission. Carbon fiber woven fabric
with resisting acid and alkali corrosion, large specific surface area, good permeability and obvious capillary effect, was
selected to make evaporation curtain. The water immersion—drying performance test, miniaturized indoor evaporation
simulation test, and field test were carried out. The test results showed that carbon fiber woven fabric had good water
absorption and was conducive to the evaporation of water molecules. W1021 plain woven fabric was suitable for making
evaporation curtain. Carbon fiber evaporative curtain could enhance the natural evaporation. Increasing temperature and
wind speed could enhance the effect of evaporative curtain on natural evaporation. When the actual evaporation of low-
level radioactive wastewater was carried out, the daily evaporation water of carbon fiber evaporation curtain was 5.4 mm/d,
and the daily evaporation water of natural evaporation was 2.1 mm/d. Carbon fiber evaporation curtain could increase
the natural evaporation water by 157.14%. The evaporative curtain enhanced natural evaporation technology had a good
effect, which could effectively relieve the treatment pressure of low-level radioactive wastewater in metallurgy enterprises
of uranium mining, and provided guidance for enterprises that need to increase the amount of natural evaporation.
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Fig. 1 Natural evaporation model of wastewater in evaporation
pool enhanced by evaporation curtain
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Fig. 2 Morphology of carbon fiber woven fabric
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Fig. 3 Miniaturized indoor evaporation simulation
experimental device
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Fig. 4 Field test experiment
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Fig. 5 Immersion rate and evaporation rate of test samples
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Fig. 6  Effect of wind speed and temperature on carbon

fiber evaporation curtain
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Table 1  Field test data
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1 9.2 4.43 2.78 8.4 7.3 6 2
2 8.5 3.95 3.02 8.2 7.2 6 2
3 8.9 4.59 2.99 8.3 7.5 6 2
4 9.1 3.96 3.52 9.3 7.2 6 2
5 8.9 3.11 2.05 8.8 6.9 5 2
6 9.3 2.03 1.87 9.5 8.2 4 2
7 8.7 3.87 3.54 8.8 6.6 6 2
8 9.0 4.38 4.04 9.1 7.9 7 3
9 9.3 2.45 1.76 9.2 8.4 4 1
10 8.8 2.33 1.86 9.0 8.5 4 2
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Fig. 8 Enhanced evaporation device in application
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