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Scheme 1 Interfacial polymerization of the ultra-thin top layers
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Fig. 2 WAXD patterns of the active layer of the membranes
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Fig. 3 AFM images of the surface morphologies of the composite membranes and the substrate
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Table 1 Surface average roughness of the substrate and the composite membranes
Membrane MPD/PIP R,y nm R, nm Zy nm R,, nm PWF L m 2 h™!
S — 3.0 4.0 15.1 20.1 —
a 0/100 17.8 25.4 65.7 127.4 167.2
b 20/80 24.1 30.5 91.4 139.0 85.4
c 50/50 35.1 45.0 124.2 185.6 47.3
d 80/20 58.0 73.7 223.3 309.3 21.5
e 100/0 71.9 96.2 242.6 344.5 15.0
2.3 100% PIP
1.0 MPa PEG
PEG 2 pPIP T™C a
PEG1000 100% PEG200
2 MPD  TMC 60.2% 25°C 1.0 MPa
e 200 PEG 100 L m™™ h™'
Table 2  Separation properties of the composite membranes for PEG aqueous solutions
PEG-1000 PEG-600 PEG-400 PEG-200
Membrane
FlLm?>h! R % Flm™>h! R % FLm?>h! R % FLm>h' R%
a 87.5 100 94.6 93.2 100.5 80.7 107.8 60.2
b 43.5 100 47.2 98.5 50.0 88.6 52.5 76.5
c 15.4 100 18.5 100 21.2 95.5 23.6 85.5
d 7.3 100 9.0 100 9.9 100 10.5 99.0
e 4.6 100 5.4 100 6.2 100 6.5 100
Tested at 1.0 MPa 25°C with 1000 mg L~ PEG aqueous solutions
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Fig. 4  Effect of operation temperature on the permeate flux of Fig. 5 Effect of operation temperature on the rejection of composite

composite membranes
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SURFACE STRUCTURE OF POLYAMIDE LAYER AND ITS EFFECT
ON COMPOSITE MEMBRANE PERFORMANCE

WU Chunrui  ZHANG Shouhai  YANG Fajie JIAN Xigao

Department of Polymer Science & Materials ~ Dalian University of Technology
High- Performance Resin Engineering and Technology Research Center of Liaoning Province Dalian 116012

Abstract  Thermal stable composite membranes were prepared through the interfacial polymerization of m-
phenylene diamine MPD  piperazine PIP and trimesoyl chloride TMC on poly phthalazinone ether
ultrafiltration membrane. The effect of the proportion of PIP and MPD in aqueous phase on the chemical structure of
the active layer polymer surface morphology and separation properties of the composite membranes was studied. The
results showed that the average roughness of the surface of the composite membranes increased from 17.8 nm to 71.9
nm the rejection for NaCl solution increased from 26% to 9% while the flux decreased from 130 I m™* h™ to 12
I m > h™' as the proportion of the monomers MPD/PIP increased from 0/100 to 100/0. The flux of the membranes
trebled as the operating temperature increased from 25°C to 80°C while the rejection kept constant which testified
the good thermal stability of the membranes.

Key words Poly phthalazinone ether  Interfacial polymerization Composite membrane Structure and property

Thermal stability





