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Fig. 1 Schematic of the colloid-facilitated solute transport model
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Tab. 1 Setting of soil hydraulic parameters

28 O/(cm’eem) Of(cm’eem”) aem”  n KJ(emeh) [
SR 0.083 0.36 0.145 2.68 10427 05

X T BTis AN, AU 5k 2 o o et vk B
WF, W A AR R R B A CH ) o
RN AR S EATE N M R o, 53 T R
B Dy« VIESUS AT NI ZELS o Koy Kaers S mant ~
Ko~ Kgro H4E Schijven 265 1) 2515856715 H 4
Y TR B 7% 1 TR RS A W B AH SC S B 2 B L, %
B Dy TN [1.2x107% 1.14x107°] cm’/min, K.t
K [1.0x10*, 5.81] min', Keil Bl A [5.7x107,
6.4x107° min ', Ko7 [F A [1.0x10°, 1.45] min', Ko
JEFE K [1.5%107, 0.036] min ', 3% ] Hydrus 1934k
S AR B, WL (3 126 ) FREE 1~59 4~ iR 5]
BAE, 5 60~126 M I bR, ZHCHNEE R WL 2,



IEN,F FANRFEHAFT R HEEH KEEN

RINVE ZBR . BI I HRARE s 76 F5 PP

AT B
x2 HEFAl EHRESHRIREGR

Tab. 2 Inversion values of parameters for bacterial FA1 transport model
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Fig. 2 Breakthrough curves for transport of bacterial FA1
in saturated quartz sand media
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Tab. 3 Inversion values of parameters for fluoranthene transport model
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Fig. 3 Breakthrough curves for the transport of fluoranthene

in saturated quartz sand media
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Tab. 4 Prior distribution of parameters of fluoranthrene-FA1

cotransport model
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Fig. 4 Posterior probability density distribution of parameters for the fluoranthene-FA1 co-transport model
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Numerical simulation of polycyclic aromatic hydrocarbons and bacteria

co-transport in porous media

WANG Jintong, ZENG Xiankui, WU Jichun
( School of Earth Sciences and Engineering, Nanjing University, Nanjing 210023 China )

Abstract: The co-transport of polycyclic aromatic hydrocarbons (PAHs) with bacterial colloids plays a facilitating

role in the precise and efficient remediation of PAH pollution. It is crucial to establish an accurate and reliable

numerical simulation model for the co-transport of PAHs and bacterial colloids. A numerical model was constructed

for the co-transport of fluoranthene (a type of PAH) and bacterium FA1 using the Colloid-Facilitated Solute

Transport (C-Ride) module in Hydrus. Uncertainties in the model parameters were analyzed through the Markov

Chain Monte Carlo (MCMC) method, allowing for a quantitative depiction of the transport processes of
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fluoranthene influenced by water dynamics and microbial colloidal interactions.

A series of indoor column experiments were conducted to investigate the transport of fluoranthene. The
numerical model for the co-transport of fluoranthene and bacterium FA1 was constructed using the Hydrus C-Ride
module. The MCMC method was applied to analyze parameter uncertainties, enabling a comprehensive
understanding of the transport processes of fluoranthene under the influence of water dynamics and microbial
colloidal interactions.

The results demonstrated that bacterium FA1 enhanced the migration velocity of fluoranthene in the porous
medium and increased the recovery rate of fluoranthene transport within the porous medium. The recovery rate
increased from 55.06% to 76.16%. Specifically, the contribution of fluoranthene adsorbed onto mobile colloids and
transported with water flow accounted for 41.46% and 34.69% of the recovery rate, respectively.

The research findings hold both theoretical and practical significance in guiding the optimization design of
microbial remediation strategies for groundwater pollution. The establishment of a numerical model provides a
reliable tool for accurately characterizing the co-transport process of fluoranthene and bacterium FA1. These
insights shed light on the understanding of PAH transport influenced by microbial colloidal interactions in porous
media and contribute to the development of effective and efficient strategies for remediating PAH-contaminated

groundwater.

Key words: bacterial colloid; fluoranthene; co-transport; numerical simulation; Markov Chain Monte Carlo

iz | Ui




	1 研究方法
	1.1 胶体与溶质共运移模拟
	1.2 模型参数不确定分析方法

	2 荧蒽与细菌共运移模型构建及不确定性分析
	2.1 砂柱实验设置
	2.2 数值模型的构建
	2.2.1 胶体运移数值模型
	2.2.2 荧蒽运移数值模型
	2.2.3 荧蒽-细菌FA1共运移模型及参数不确定性分析


	3 结 论
	参考文献

