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Effect of Drying Temperature on Performance of Graphene Oxide-Ethylenediamine/
Alumina Composite Nanofiltration Membranes

FEI Ying, DING Chunxiao, QI Hong
(Membrane Science and Technology Research Center, State Key Laboratory of Materials—Oriented Chemical Engineering,
Nanjing Tech University, Nanjing 210009, China)

Abstract: Graphene oxide (GO) composite nanofiltration membranes (GO-EDA/Al,O; membrane) cross-linked by ethylenediamine
(EDA) were fabricated on dopamine (PDA) modified alumina ceramic membranes. The covalent bonds enhance the interlayer and
interface stability of the as-prepared membranes. A method that can simply adjust the layer spacing of GO composite membranes was
proposed. The number of hydroxyl groups inside the GO composite membranes can be changed through varying the drying
temperature, thus affecting the pure water permeation and salt rejection of the GO composite membranes. The results show that the
thickness of the GO composite membranes fabricated at the drying temperature of 40 ‘C is 50-120 nm. The pure water permeance
and the rejection towards Na,SO, solution are 34 L/(m*-h-MPa) and 87.8%, respectively. The GO composite membranes still remain
an excellent stability and a high rejection rate after being immersed in pure water for 680 h.
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Fig. 1 Properties of graphene oxide (GO) powder in wet state and after drying at different temperatures
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Fig.2 Optical photos and SEM images of GO—ethylenediamine(EDA)/Al,O; membranes surfaces dried at different temperatures
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Fig. 3 SEM images of GO—-EDA/AL,O; membranes cross-sections dried at different temperatures
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Fig.4 Water contact angles of GO-EDA/Al,O; membranes dried at different temperatures
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Fig. 5 Pure water permeance of GO-EDA/AI,O; membranes
dried at different temperatures
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Table 1 Comparison of permeance of GO composite nanofiltration membranes

Membrane material

Separation system

Permeance/

Drying temperature/'C
ryine temp (L'm>h"MPa™)

Retention of salt solution (10 mmol/L Na,SO4) and dye molecules

GO-MWNTS/PVDF (chip type) *! (0.02 mmol/L methyl orange, etc.) from water 40 13
GO-PDA/ALO; (tubular type) " Retention of dye molecules (0.02 mmol/L Rhodamine B) from water 60 36
GO/ALO; (tubular type) ! Retention of one component salt solution (1 mmol/L Na,SO,) 100 6
GO-EDA/ALO;5 (tubular type) (This work) ~ Retention of one component salt solution (1 mmol/L Na,SOy4) 40 34

GO is grapheme oxide; MWNTs is multi-wall nanotubes; PVDF is polyvinylidene fluoride; PDA is dopamine.
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Fig. 6 Rejection and permeance to four single-component salt
solution of GO-EDA/Al,O; membranes fabricated at
different drying temperatures
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Fig. 7 Rejection and permeance of GO composite membranes
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immersed in pure water for 680 h
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