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Application of carbonized fiber membrane prepared by high temperature treatment
of cloth fiber to water treatment process

Kiyono, Ryotaro
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The degree of hydrophobicity and porosity of the carbonized fiber membrane
were measured together with the polyvinylidene fluoride (PVDF) membrane used for conventional
membrane distillation. The membrane distillation performance for desalination of these membranes was

investigated. Furthermore, the possibility of constructing a desalination process for
oil-containing seawater by membrane distillation using a membrane in which a hydrophilic membrane is
compounded with this membrane was also investigated.
As a result, the carbonized fiber membrane shows extremely high hydrophobicity as compared with the
PVDF membrane. Membrane distillation measurement using 3 wt% NaCl as a feed solution showed that the
carbonized fiber membrane had_a permeation flux about 5 times higher than that of the PVDF
membrane. In the membrane distillation of the composite membrane imparted with hydrophilicity,
almost no oil permeation was observed.
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Fig. 1. Diagram of membrane distillation
measurement.
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Fig. 2. SEM images of cross-section (l)
and surface (I1) of carbonized fiber
membranes of Silk textile (a), Silk knit (b),
Cupratextile (¢) and Cupraknit (d).
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Fiy. 4. Surface purusity of purous PVDF
membrane and carbonized fiber membranes.
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Fig. 3. Time dependence of water contact angle.

e : PVDF membrane, e : Silk textile, o : Silk
knit, e : Cupratextile, o : Cupraknit.
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Fig. 5. Time dependence of membrane
digtilation permeation. ©: PVDF,
Silk textile, 1 Silk knit.
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Fig. 6. Membrane distilation flux and salt rejection of
Fig. 6 PV DF and carbonized fiber membranes.
PVDF PVDF 5
99.9 %
PVDF PVA
PVA/PVDF 3 wt% NaCl 1,000 ppm
OCMA-505 Tablel
PVDF PVA/PVDF
PVA 2/3 PVA
PVA/PVDF 99.9% PVDF
PVDF
44.4% PVDF
PVA/PVDF 95.6%
PVA
Table 1. Flux, salt regjection and oil rejection across porous PVDF
PVA and PVA/PV DF membranes.
Flux Salt rejection Qil regjection
Membrane [Lhtm?] [%] [%]
PVDF 0.29 96.4 444

PVA/PVDF 0.19 99.9 95.6
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