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Table 1 The sample of support membranes and corresponding TFC membranes with different
volumes carbon nanotubes suspension
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Fig. 4 SEM surface morphologies of the S-CNT membranes after the deposition of various amount
carbon nanotubes onto the back surfaces of the PSf support (a)~(e) and polyamide layers of TFC membranes (f)
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Fig. 6 Fluxes of pure water and apple juice by TFC membranes with various amount CNTs
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Fabrication of high performance thin film composite forward osmosis
membranes and its application for juice concentration
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Abstract; The conventional technology for juice concentration often leads to severe nutrition loss and high
costs. Recently, forward osmosis (FO) shows great potential for juice concentration. However, the lack
of efficient FO membranes is one of the critical challenges for the development of FO technology. Thus,
high performance thin film composite (TFC) forward osmosis membrane was fabricated by depositing
carbon nanotubes on the back surface of PSf support to shrink the surface pores and synthesizing the
polyamide on top surface of the PSf support. The impacts of CNT deposition on the performance of TFC
polyamide membranes were investigated, and the results showed that the TFC membrane with CNT (TFC-
CNT20) achieved the best performance. After 4 200 min FO operation for juice concentration, the TFC
membrane with CNT exhibited a lower flux decline percentage and a higher recovery percentage, compare
with control membranes without the CNT.

Key words: forward osmosis; high performance; carbon nanotubes; TFC membranes; juice concentration
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Abstract; Using the self-made polyimide hollow fiber membranes, influences of released gas flowrate
on feed side, feed gas pressure, temperature, composition and fiber packing density on CO, removal
performance from oil field associated gas were systematically investigated. The experimental results
showed that released gas flowrate on feed side has the most significant influence on overall separation
performance; feed gas pressure directly determines the treatment capacity but has no obvious effect on
the separation performance; increased feed gas temperature leads to better permeation but declined
separation performance; increase of CO, concentration in feed gas leads to increased permeation flux;
50% fiber packing density has been proven to be the best choice. The permeation and separation
performance of polyimide membrane was quite stable during the long duration test of 580 hours. These
results have revealed the influence rules of related parameters on this separation process and verified the
reliability of polyimide hollow fiber membrane for the separation and recovery of CO, from oil field
associated gas.

Key words: polyimide; carbon dioxide; oil field associated gas; membrane separation



