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Fig. 1 Flow chart for the preparation of CMC/Ag NPs composite modified membrane
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The circulating cooling water of thermal power plants has become a bottleneck due to its large volume but
insufficient recycling and reuse. In this study, based on the characteristics of circulating cooling water
quality, the concentration treatment of cooling water was proposed based on nanofiltration technology, the
selective separation of mono-/di-valent ions was carried out, the concentrated water rich in Ca?" and Mg*’
was used for auxiliary flue gas desulfurization, and the clean water was returned to the circulating cooling
section, aiming at controlling the scaling problems of cooling towers and improving the overall utilization
rate of water resources in thermal power plants. In this study, the mass concentration characteristics of
five commercial nanofiltration membranes (NF245, NF270, DF30, DF90 and XCN) were compared. The
XCN membrane was selected and used for nanofiltration separation treatment of practical circulating
cooling water, which could achieve high rejection of Ca?" and Mg®" greater than 97 %, while the rejection
rate of Na' was stable at 20%. At 10% water recovery, the ion selectivity of Sy, and Sxuc. could reach
up to 36. 7 and 30. 5, showing good application potential.

Key words: thermal power plant; circulating cooling water; nanofiltration membrane; selective separation;

wastewater reclamation
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High flux separation membranes based on cellulose gel layer
modification and their dye/salt separation properties

ZHANG Zizu, YANG Jing, LIN Ligang , TANG Fengling , MA Wensong ,
L1U Zitian , WANG Qiying , SHANG Huiyang , WU Hao

(State Key Laboratory of Membrane Separation and Membrane Process, School of Materials

Science and Engineering, Tiangong University, Tianjin 300387, China)

Abstract: The large amount of salt-containing dye wastewater generated by the textile industry has become
one of the global environmental problems, so there is an urgent need for dye/salt selective separation
membranes with high flux for wastewater treatment. In this study, poly(vinylidene fluoride) (PVDF)-
based membranes were prepared by non-solvent-initiated phase separation (NIPS), carboxymethylcellulose
was introduced on the membrane surface through the co-deposition reaction of dopamine and
carboxymethylcellulose, and then a carboxymethylcellulose gel layer with three-dimensional network
structure was constructed on the surface of the membrane by using layer-by-layer cross-linking, and
inorganic silver nanoparticles were introduced in situ in the process of the preparation of the gel layer,
which could play a role of backbone support to avoid the collapse of the gel layer under pressure, and the
construction of the functional gel layer synchronously enhanced the permeability and selectivity of the
membrane, It was found that M-~CMC~-Ag membranes prepared at a carboxymethylcellulose concentration
of 1 g/L. were superior in all aspects of performance, and its water flux reached 275. 11 L/(m® « h), and in
the separation test of the binary system of dye/salt at different concentrations (Congo red/NaCl mixture
solution) , the rejection rate of the dye was more than 95%, and the rejection rate of the inorganic salts
was less than 9. 5%. The M—CMC-Ag membrane was well stabilised in the cycling test of the dye solution
and maintained a permeate flux higher than 285 L/(m” * h)for the cycling test of the Congo red solution.

Key words: hydrophilic modification; dopamine; carboxymethylcellulose; gel layer; dye/salt separation



