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Preparation of polyvinylidene PVDF
membrane via thermally induced

phase separation and its application
for wastewater treatment

Tang Yuanhui', Lin Yakai’, Wang Xiaolin'

(1. Beijing Key Laboratory of Membrane Materials and Engineering, Department of Chemical Engineering, Ts-
inghua University, Beijing 100084, China;2. Beijing Scinor Membrane Technology Co. Ltd., Beijing 100083,
China)

[Abstract] Nowadays membrane technology has been widely employed in the treatment of in-
dustrial wastewater and municipal sewage. In the last decade, plenty of work focused on the
preparation and industrialization of advanced polyvinylidene fluoride (PVDF) membranes with
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excellent performance has been carried out by the Chemical Engineering Department in Tsing-
hua University, which follows the line of preparation formula design, advanced production and
membrane module development. This paper reviewed the history information about these re-
searches. Firstly, PVDF membranes with good performance were prepared via thermally in-
duced phase separation (TIPS) method based on thermodynamic and dynamic researches on the
membrane formation process. Secondly, advanced production of PVDF hollow-fiber membrane
was achieved by an effective combination of material processing and unit operation. Finally,
different modules were designed and fabricated according to the characteristic of PVDF mem-
brane prepared via TIPS method and different application situations. The results show that the
PVDF membranes prepared via TIPS method break through the traditional phase separation lim-
itation and exceed performance expectation; as a result TIPS method can be the top option for
wastewater treatment.

[Key words] thermally induced phase separation; polyvinylidene fluoride; wastewater treat-
ment; membrane preparation
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Preparation and application of thin
film composite reverse osmosis and
nanofiltration membranes

Zhang Qifeng'?, Li Shenghai'?, Wang Tunyu'?, Li Lei"?,
Zhang Suobo'

(1. ChangChun Institute of Applied Chemistry, Chinese Academy of Sciences, Changchun 130022, China;
2. Key Laboratory of Polymer Ecomaterials, Chinese Academy of Sciences, Changchun 130022, China)

[Abstract] Reverse osmosis (RO) and nanofiltration (NF) separation are effective technolo-
gies, and have been used in many fields such as the desalination of seawater, ultrapure water
production, wastewater treatment as well as water softening. Since the inherent chemistry of
the monomers employed in the interfacial polymerization is believed to play a major role in de-
termining the properties of the resulting TFC membranes, a deeper insight into the relationship
between the properties of the membrane chemistry and the chemistry of functional monomers is
necessary. In the present report, series of novel RO as well as NF membranes based on new
type of polyacyl chloride monomers have been prepared. We systematically investigated the in-
trinsic relationship between the physicochemical properties, transport performance as well as
anti- fouling properties of the resultant membranes and the chemistry the polycayl chloride
monomers. The result reveal that, as the functionality of the acid chloride monomer increased,
the resulting membrane skin layer became more negatively charged, thinner and smoother, and
better antifouling ability. All the four membranes exhibited close salt rejection rates. Additional-
ly, a novel positively charged thin film composite NF membrane was prepared utilizing the
highly functional 2,2’ , 4,4’ , 6, 6-biphenyl hexaacyl chloride (BHAC) monomer. This NF
membrane exhibits high efficiencies for many NF applications including rejection of divalent
cations, removal of basic dyes and selective separation of mixed cations.

[Key words] RO membrane; nanofiltration membrane ; biphenyl polyacyl chloride
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