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Laboratory Evaluation of Remediation of Nitrobenzene Contaminated Aquifer by

Using Groundwater Circulation Well
BAI Jing', ZHAO Yong-sheng', SUN Chao', QIN Chuan-yu', YU Ling’

(1. Key Laboratory of Groundwater Resources and Environment, Ministry of Education, College of Environment and Resources, Jilin
University, Changchun 130021, China; 2. Jilin Design Institute, CNPC Northeast Refining & Chemical Engineering Co. , Lid. , Jilin
132000, China)

Abstract: A two-dimension simulated sand box was set up to investigate the influencing factors, such as the initial groundwater level,
aeration rate and the initial groundwater rate, that affect groundwater circulation well ( GCW) by determining the intensity of
groundwater circulation which was characterized by the variation of groundwater level before and after aeration. The optimal operating
parameters were used to remediate nitrobenzene contaminated aquifer. The results demonstrated that; GCW could be well operated
under the conditions of 45 ¢m groundwater level, 0.7 m’-h ™" aeration rate. The effects of groundwater velocity less than 1.0 m-d ™'
could be ignored. The lateral mobility rate of nitrobenzene was faster than that of longitudinal. The average concentration of
nitrobenzene was 246. 97 mg-L~" on day 50 of leakage. During the remediation of circulation well, an efficient organics remediation
region was gradually formed around the circulation well. The organics in this region was removed preferentially, and the concentration
decreased continuously. Besides the efficient remediation region, there was a transient region, where the concentration of organics was
influenced by the combined effects of adsorption/desorption and migration potential of organics. During the whole remediation process,
the concentration of nitrobenzene went through three stages described as rapid removal, slow removal. After 14h aeration, the
nitrobenzene average concentration was reduced to 71. 19 mg-L~". The residual nitrobenzene was distributed in regions far away from
GCW. Therefore, nitrobenzene contaminated aquifer could be well remediated by GCW, and there were optimal operation conditions
and appropriate remediation time which guaranteed the best remediation effect.

Key words : groundwater circulation well; aquifer; nitrobenzene; parameters optimization; optimal remediation time
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Fig. 2 Groundwater level variations of piezometer tubes at the condition of different initial groundwater table
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Fig. 3 Groundwater level variations of piezometer tubes at the condition of different aeration rate
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Fig. 6 Nitrobenzene concentration distribution at different accumulated aeration time
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