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Abstract
Puthai, W.!, Wanichapichart, P.! and Kaewpiboon A.?
Effect of polyethylene glycol on characteristics of chitosan membranes
Songklanakarin J. Sci. Technol., 2005, 27(4) : 867-876

This work reports the influence of polyethylene glycol (PEG) on characteristics of chitosan mem-
branes. Parameters used for membrane characterization were hydraulic permeability (L, ), molecular weight
cut off (MWCO), and membrane impedance (Z). The results obtained from L, and Z imply that larger a
amount of PEG addition enhances membrane porosity and enlarges the pore size. The prepared membranes
were ultrafiltration type, with MWCO slightly greater than 35 kDa. Membranes without PEG addition
could be nanofiltration type with L value of 0.4x10""' m* N1 s, 10-20 times smaller than the other.
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Table 1. Hydraulic permeability (Lp) values obtained from the
three membrane types.

Membrane L, (exp.) L, Classified

(m s'Pa’)x10"? (ms'Pa’)x10"? membrane type
CH2PH 4.0 0.9-4.9 NF
CH25PEG 36 26-400° UF
CH28PEG 78

2from Afonso ef al. (2001) and Vacassy et al. (1997)
>from Nunes ef al. (1995) and Juang et al. (2001)
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Figure 1. Diagrams representing the impedance spectroscopy studies.
(a) an experimental set up.
(b) a circuit diagram of the measured system.
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Table 2. PEG rejection with filtration time for CH25PEG and CH28PEG

membranes.
% Rejection
F‘“"?Itli‘i’:) time CH25PEG CH28PEG
PEGI0kDa PEG35kDa PEGIOkDa PEG 35kDa
5 85.442.3 89.7+1.6 85.543.9 88.342.3
15 86.842.0 93.5+0.9 85.7+1.8 89.8+1.6
30 92,5432 96.4+1.4 87.042.3 93.840.5
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Figure 3. SEM micrographs of skin and sub layer of the three membranes.
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Figure 6. Impedance (Z) of clean (white) and BSA fouled (dark) membranes.
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Figure 7. Pore distribution of CH25PEG (a) and CH28PEG (b) membranes, using computer
Carnoy program. The means of pore size and porosity were estimated from a
membrane area of 32.7 um? in both cases.
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