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Abstract: Passive convergence-permeable reactive barrier (PC-PRB) is an eco-friendly and sustainable in-situ groundwater
remediation technology. Based on mathematical models of groundwater flow and contaminant transport, this study innovatively
proposed a grid self-adaptive refinement algorithm and developed a contaminant convection-diffusion numerical simulation software
PRB-Trans. Utilizing PRB-Trans, the impact of the decompression convergence process on the contaminant capture performance of
PC-PRB was analyzed. Under given simulation contaminant source conditions, compared with the continuous permeable reactive
barrier (C-PRB), the required PRB length (Lprp) and PRB height (Hprg) of PC-PRB were reduced by 40.0% and 70.0%, respectively.
The PC-PRB's planar and cross-sectional contaminant treatment efficiencies were increased by 102.9% and 348.3%, respectively.
The results of the investigation of influencing factors show that with the increase of the drainage pipe length (L), the required Lpgg
and Hprp of PC-PRB decreased, but the reduction rate gradually decreased. Simultaneously, the PRB thickness (Hpgp) increased
significantly, leading to an increase in the PRB filler volume. To avoid this situation, it is recommended that the Ly/Lprp ratio is less
than 2.In addition, due to the mixing and matching function of the decompression convergence wells and the uniform water
distribution function of the buffer layer, PC-PRB can effectively solve the problems of low filler utilization rate and local
breakthrough of C-PRB, demonstrating its application potential in the field of groundwater remediation.
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Table 3 Comparison of PC-PRB and C-PRB cross—sectional

performance indicators

ks W 1 X 2 X 3IX 4K BA M
C-PRB 5.0 5.0 5.0 50 200 -
PC-PRB 1.5 1.5 1.5 1.5 6.0 -
C-PRB 005 005 005 006 022 -

PRB

o PC-PRB 005 005 005 005 0.19 -
C-PRB 001 00l 001 001 - 0.01
® pc-pRB 003 003 003 003 - 0.03
C-PRB 003 003 003 003 - 0.03
“  PC-PRB 008 008 008 008 - 0.08
C-PRB 11508 11435 111.90 9336 -  107.87
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