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Sulfamethoxazole removal from water by electro-activation of

peroxymonosulfate using coal-based carbon membrane

PAN Zonglin', XU Jing', MA Huanran', LI Huaibei', FAN Xinfei',
SONG Chengwen', WANG Tonghua'**

(1. College of Environmental Sciences and Engineering, Dalian Maritime University, Dalian 116026;

2. Group of Carbon Membrane and Porous Carbon Materials, State Key Laboratory of Fine Chemicals,

School of Chemical Engineering, Dalian University of Technology, Dalian 116024, China)

Abstract; An electrochemical enhanced coal-based carbon membrane (CM) peroxymonosulfate activation

(E-CM-PMS) system was constructed for the removal of sulfamethoxazole (SMX) from water. The

morphology and structure of CM were characterized. The effects of operating conditions on the removal
p gy p g

efficiency of SMX were systematically investigated. The SMX degradation mechanism and the applicability

of E-CM-PMS for SMX removal from different water matrixes were also investigated. Results show that

the PMS activation efficiency of CM is significantly enhanced under the applied voltage of 1. 5 V, thus

improving its SMX removal efficiency. When the PMS dosage is 0. 2 g/L, the flow rate is 0. 4 mL/min,

and the pH value is 6. 52, the SMX removal rate of the system is up to 97%, and it also exhibits good
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Construction and properties research of anticoagulated asymmetric
PMP membrane based on CO, facilitated transport

TIAN Yi', ZHU Yizxue', TONG Xiao', WANG Minjie',
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(1. Zhejiang University, Department of Polymer Science and Engineering, Hangzhou 310027, China;
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Abstract; In the COVID - 19 epidemic era, ECMO ( Extracorporeal Membrane Oxygenation), which
provides temporary support for the cardiopulmonary function of critically ill patients, is particularly
important for humans. However, the core component of ECMO, oxygenated membrane material, has been
monopolized by 3M company. Therefore, it is of great significance to realize the localization of oxygenated
membrane. PMP(poly-4-methyl-1-pentene) has great potential in oxygenated membrane materials due to
its excellent gas permeability and biocompatibility. Here we used PMP hollow fiber membrane prepared by
TIPs(Thermally Induced Phase separation) as the substrate, and then introduced the positive and negative
charge modification layers composed of PEI (polyethyleneimine) and heparin on the surface through layer
by layer self-assembly driven by electrostatic force. Through this work, the PMP composite membrane
with asymmetric structure was prepared, and the effects of modification conditions on the surface structure
and composition, gas transport, blood compatibility and other properties of the composite membrane were
studied. The result showed that the PEIl-heparin modification layer introduced by layer-by-layer self-
assembly greatly improved the gas transport performance and blood compatibility of the PMP hollow fiber
composite membrane, which gave it important application potential in the fields of gas separation and
membrane oxygenation.

Key words: PMP ( poly-4-methyl-1-pentene); layer by layer self-assembly; asymmetric anticoagulated

structure; CO, gas transport
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applicability for SMX removal in different water matrixes. The mechanism analysis reveals that the
efficient degradation of SMX during the treatment is owing to the synergistic effect of non-free radical
(direct electron transfer and ') and free radical ( «+ OH, SO, ) mechanism.

Key words: coal-based carbon membrane; electro-activation; peroxymonosulfate; sulfamethoxazole



