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Abstract—To manufacture aromatic polyamide which is active layer in reverse osmosis composite membrane, inter-
facial polymerization using MPD(m-phenylene diamine) in water phase and TMC(trimesoyl chloride) in HCFC(1,1-
dichloro-1-fluoroethane) organic solvent was researched. By using UV absorbance analysis method, thin film formation
process was studied according to time. As a result, aqueous phase diffusion was dominant in the control of interfacial po-
lymerization of early time, but when the concentration of monomers in organic phase was low(0.125 wt%), organic phase
diffusion controlled the reaction. In addition, interfacial reaction which proceeded with delayed time of early 20 seconds
was completed within 60 seconds unstoichiometrically. Also concentration change on the interface was mathmatically
predicted and the thickness of thin film was calculated by using this result. The calculated value of thickness of thin film
provides good consistence with experimental results. Also theoretical equation of thickness in thin film is as follows.
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Fig. 1. Chemical structure of the crosslinked fully aromatic polyamide.
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Fig. 3. Schematic diagram of the UV experimental apparatus.
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Fig. 4. UV absorbance as a function of time(s) for 4 wt% MPD in wa-
ter and concentration 1.0, 0.5, 0.25, 0.125 wt% TMC in HCFC.
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Fig. 6. UV absorbance as a function of time(s) for 0.125 wt% TMC in
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Table 1. Maximum absorbance value for the MPD-TMC reaction
monomer concentration

MPD(wt%)

TMCW%) 4.0 2.0 1.0 0.5
1.0 0.595 0.503 0.446 0.540
0.5 0.573 0.584 0.535 0.458
0.25 0.442 0.491 0.618 0.480
0.125 0.383 0.388 0.508 0.431
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10.

11.

12.

13.

14.

15.

: diffusivity of solute in solvent
: intensity of light
N, : solute flux [gmole/cm’ sec]
: time [s]
: absolute temperature [K]
: time [s]
: distance [cm]
: molar volume of the solute A [cm’/gmole]
: thickness of interface {cm]
: dimensionless function [n=n(x, t)]
: viscosity of the solution [cp]
: association parameter for the solvent B
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