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Fig.1 Schematic drawing of the formation of composite membranes via delayed diffusion interfacial polymerization
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Fig.2 Surface SEM images of thin film composite membranes by delayed diffusion induced interfacial reaction of

protected amides
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Table 1 Separation performance of RO/NF composite

membranes using different IPmethods

RO P 20 20 99.1 99.9
FERPH-IP 24 23 92.0 99.8
NF P 50 40 58.6 61.9
SERYHL-IP 43 37 97.9 98.8
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Fig. 3 Surface SEM images of nanofiltration membranes
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Table 2 Separation performance of NF composite

membranes with or without PANI

NF-40  No CSA- 50 40 40.0 98.7
TEA

With CSA- 102 79 38.6 98.2
TEA
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Table 3 Effects of zeolites on separation performance of

RO composite membranes

RO No zeolites 20 99.5
Zeolites in OP” 32 99.5
Zeolites in WP’ — 0.2
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Fig. 4 SEM images of polyamide/zeolites composite membrane
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Interfacial polymerization in
constricted zone to induced
reverse osmosis and nanofiltration
membranes oriented synthesis

Tan Zhe,Gao Congjie

(Development Center of Water Treatment Technology, Hangzhou 310012, China)

[Abstract] Herein, we report a new concept, constricted interfacial polymerization to study
the formation of polyamide thin film composite membranes. Delayed diffusion of protected
polyfunctional amine reacts with acyl chloride to produce a transition surface structure. Hydro-
philic macromolecules and amphiphilic template induced interfacial polymerization reacted in a
limited zone, the aggregation state of polymer chains transform from a random state to a regu-
lar stateand membrane permeability increases without a loss of salt rejection. Zeolite nanoparti-
cles dispersed in reverse osmosis (RO) composite membrane changed film morphology and wa-
ter permeability is increased nearly 50 % with equivalent salt rejection.

[Key words] constricted interfacial polymerization; reverse osmosis; nanofiltration; surface
morphology; separation performance
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