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Preparation and dye separ ation perfor mance of PolyDTH-400,/CPAN composite
nanofiltration membranes containing acylhydrazone group
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Abstract: Poly(1,4-phenylenedihydrazine-2,5-ethyl glycol) (DTH-400) containing polyethylene glycol
(PEG-400) segment structure was firstly synthesized, and PolyDTH-400,/carboxylated polyacrylonitrile
(CPAN) composite nanofiltration membranes for short PolyDTH-400,/CPAN membranes (herein, x is the
molar ratio of DTH-400 to DTH-400 and DTH, the same as below) containing PEG-400 segment were then
prepared from interfacial polymerization of 2,5-diethoxyterephthaloyl hydrazide (DTH), DTH-400 and
trialdehyde phloroglucinol (Tp). The effect of n(DTH-400) : n(DTH) on the pore size and the dye
separation performance of membrane obtained were analyzed. The results showed that the introduction of
polymer chains not only effectively reduced the pore size of the separation layer of covalent organic
framework material, but also improved the crystallization and mechanical properties of
PolyDTH-400,/CPAN membranes. When n(DTH-400) : »(DTH) was 1 : 2, the prepared
PolyDTH-400,3/CPAN membrane exhibited the best performance. The rejection rate of
PolyDTH-400,,;/CPAN membrane for Coomassie brilliant blue R-250 was 99.86%, and the pure water flux
was 25.2 L/(m*h-10° Pa).
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Fig. 4 Optical photographs of TpDTH (a) and PolyDTH-
400 (b) membranes
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BB A PolyDTH-400,/CPAN 4 4 R

5 PolyDTH-400 fYIETA (a), &1 (b). A (c)
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SEM of front side (a), back side (b) and cross
section (c) of PolyDTH-400 membrane

Fig. 5
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Fig. 6 FTIR spectra of monomers (a) and PolyDTH-400,/
CPAN composite nanofiltration membranes (b)

i XRD {ll%E T PolyDTH-400,/CPAN & &4
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PolyDTH-400/CPAN
PolyDTH-400,,/CPAN
10 20 30 40
26/(°)

& 7 PolyDTH-400,/ CPAN & &-4NIEK K XRD K]
Fig. 7 XRD patterns of PolyDTH-400,/CPAN composite
membranes
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172 1
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K 8 PolyDTH-400,/CPAN 5 4 4/ ik 5 1) K 4 ik £
Fig. 8 Water contact angle of PolyDTH-400,/CPAN composite
nanofiltration membranes
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