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Abstract : Acrylic acid, methacrylic acid and N-isopropylacrylamide(NIPAm) were grafted onto the
porous polyamide membrane using ultraviolet irradiation method. The riboflavin permeation beha-
viors through the prepared graft membranes were investigated as a function of the change in pH,
temperature and the graft density. Acrylic aicd graft membrane showed a rapid decrease in permea-
bility at pH range between 4 and 5, while methacrylic acid graft membrane showed the pH sensitivity
in pH 6~7. The largest ratio of permeability at pH 7 and 4 is about 1.3 for UA-1 and UM-1 membra-
nes. As NIPAm is grafted onto the polyamide membrane, the permeability increased rapidly at 31~ 33
C due to the lower critical solution temperature(LCST). As acrylamide is copolymerized with NI-
PAm, LCST increased to 40~50C. We also compared the permeabilities and the pH sensitivities of

membranes prepared from the different initiation methods as reported earlier.
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Table 1. Graft Yield of Polymer Membrane Prepared
by UV Irradiation Method

Code  Monomer Monomer  Graft

Monomer

No. ratio conc.  vield(%)

Acrylic acid UA-1 - 10 24.5
UA-2 - 20 34.33

UA-3 : 30 37.65

Methacrylic acid  UM-1 10 18
UM-2 - 20 5.3

UM-3 - 30 179

N-isopropylamide,

acrylamide Ul-1 100/0 10 1.55
UI-2 80/20 10 3.16

Ul-3 70/30 10 3.05

* UV irradiation time : 30 min
* UV sensitizer was benzophenone. The amount of benzophenone
was adjusted to 10 wt% of monomer used.
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Fig. 1. Effect of pH on the permeation of riboflavin
through UA membranes.
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Fig. 2. Effect of pH on the permeation of riboflavin
through UM membranes.
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Fig. 3. Effect of temperature on the permeation of ri-
boflavin through Ul membranes.
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Table 2. Comparison of pH Sensitivity Between Graft
Methods in Preparing Membranes

Initiaton method Sample Pon_7/Pou_s*
CAN** CA-1 1.33
CA-2 2.10
CA-3 1.77
CM-1 1.18
CM-2 1.57
CM-3 1.36
Plasma*** PA-1 143
PA-2 147
PA-3 1.05
PM-1 141
PM-2 1.15
PM-3 1.10
uv UA-1 1.30
UA-2 1.24
UA-3 1.17
UM-1 1.30
UM-2 1.25
UM-3 1.25

* (Permeability at pH 7)/(Permeability at pH 4)

** See reference 20 for sample preparation method and designa-
tion.

*** See reference 21 for sample preparation method and designa-
tion.
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