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Abstract

Abstract

The separation property of nanofiltration(NF) membrane is between ultrafiltrati-
on(UF) membrane and reverse osmosis(RO) membrane, this special separation
performance endows NF membrane technology with extensive application in
industrial areas, especially in water treatment, desalination, food industry, biological
medicine etc.There are lots of methods to prepare NF membrane, such as L-S phase
inversion method, alloy blending method, composite method etc, and composite
method can be classified into coating, surface grafting modification, layer-by-layer
self-assembly, interfacial polymerization(IP) which is the main preparation method
for commercial NF membrane at present

In this dissertation, by using PES (polyethersulfone) hollow fiber UF membrane as
the substrate , we prepared a polypiperazine-amide hollow fiber
composite NF membrane through the interfacial polymerization of PIP (piperazine)
and TMC (1,3,5-benzenetricarbonyl trichloride). The optimum preparation conditions
were ascertained by the single factor method: airing time 15 min, PIP 1.5wt%, TMC

0.2wt%, polymerization time 30 seconds, heat treatment 80°C/20min. Under the co-

ndition of 0.3 MPa and 25°C, it was found that the pure water flux reached 33.6
L/n? h, and the rejection to 1000 mg/L  MgSO, reached 85%, and the rejection order

to 4 kinds of inorganic salts was: R(Na;SO4) >R (MgSO4) >R(MgCkL) >R (NaCl).

Being based on the confirmed optimum preparation conditions, we added some ty-
pes of additives including alcohols(ethanol, glycol and glycerol ), phase transfer cata-
lysts(4-dimethylaminopyridine, cetyltrimethylammonium bromide and PEG-400) ,
acid-binding agent(triethylamine), co-solvent(tetrahydrofuran, Dimethyl sulfoxide),
the hydrophilic polymer(Sodium polyacrylate) to IP reaction system to research the
effect of different kinds and dosages of additives on NF membrane’s structure and
performance.

The experiment results indicate that: (1) Ethanol with 100wt% PIP as reactive
co-solvent was added, the rejection increase from 85% to 96%. (2) Polylol including
glycol and glycerol can remarkably increase rejection performance of this NF
membrane. (3) The catalysis of 4-dimethylaminopyridine and
cetyltrimethylammonium bromide is comparative, and PEG-400 is invalid catalyst. (4)

Adequate acid-binding agent triethylamine can make the IP reaction proceed
I



Abstract

positively, and increases the rejection, however, the added content should been
take notice. (5)The effect of dimethyl sulfoxide as co-solvent is better than
tetrahydrofuran(19.5L/m? h, 95%) with greater flux and rejection performance(26.0
L/m? h, 99%). (6) Adding hydrophilic polymer(Sodium polyacrylate) with 10wt% P1P
makes the rejection of this thin-film composite NF membrane increase to 91%.

Key words: composite NF membrane; poly(piperazine-amide); alcohols; phase

transfer catalyst; co-solvent; PAAS
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