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Abstract : The theoretical and experimental analysis on polyamide used for reverse osmosis thin-film composite membrane

had been conducted. The physicochemical properties of polyamide had been varied by preparation recipes which depends on

kinds of monomer, solvents and polymerization time. These properties and performance as a reverse osmosis membrane had

been calculated by group contribution method. The experimental results has the same trends with theoretical preview.
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Fig. 1. Schematic diagram of distribution and transfer
of solute through membrane.
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Fig. 3. Schematic flow diagram of formation of poly-
amide.
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Table 1. The Evaluation of Physicochemical Properties
of Diamine and Diacyl Chloride by Group
Contribution Method[3, 5, 11]

MPD PIP T™MC
\%
, 6550 77,00 1654
(cm’/mole)
M W.
108.14 86.14 265.48
(g/mole)
d'sp 30.19 1819 24.24
Solubility Se 1.68 335 9.93
parameter
(cal"?/ em®?) OH 11.32 837 6.60
ép 2794 15.80 21.10
Water 1.228 1.115 0.706
Diffusivity”
SO Hexane | 1666 1512 | 095
x10°(em™/sec)
HCFC 1.941 1.761 1.113
n” 05853 0.9270 0.3212
496 ot
) (2) 1.3919 0.5476 -
3™ 2.3779 0.5907 -
* . From Wilke equation,
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Table 2. The Physicochemical Properties of Various
Solvents of Interfacial Polymerization[3, 5]

Solvents |n-Hexane | HCFC 141b Water
Properties (CeHip) | (CH3CCLF)
M.W.(g/mol) 86.17 11695 18.02
o (g/em’) 0.660 1.250 1.000
I 149 21.24 23.76
Solubility | 5, | 149 1856 701
Parameter
(er®® | v |0 318 1675
8y 0 982 1533
Interfacial Tension b 728
51.44° 61.42
(dyne/cm) (surface tension)
e(-) 1.89 2.46° 78.30
2 (Debye) 0~0.08 062° 1.82~1.8

¥ a : from group contribution method
b : from drop volume method

V —_
(y= (PHDK;o)g )

¢ : from group contribution method

(PLL_

8+2 V) and (PLL_RLL""ZO 6/1 )
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Table 3. The Evaluation of Physicochemical Properties
of Polyamide from Combination of Diamine
and Diacyl Chloride by Group Contribution

Method
PD-TMC PIP-TMC
M. V. 209.60 182.70
M. W. 265.24 243.25
I 1cos @ *
21.11 68
(m])/emd) 2
Water content** 27145 29.60
d SP 2363 2312
Solubility d d 17.83 1881
parameter 8 p 711 961
s h 13.77 9.37
13 529 4.18
* .y - interfacial tension to water,
cos# - contact angle
#x . g Hy0/100g polymer
Al (3)S %3 HCFC 141b9 #5Zo}7} n-Hexane
2ot #22 ¢ 5 Utk M F714 BolA wol
doj g 7okt HCFC 141bE AFEE A$-HT xA
gto] AR 7hgte] oA wkgo] dojdg & 4 Ut o]
A% n-Hexanewth he WoHg 92 % gt
2R B A BHe PR wE v
Well 850 e 22 724 e it & 4
Tl #AE T3 A7 nEAE Fig 49 B u}
o} zov] oo Z+7Z+e] E)AQl E4L Table 39 B
At nEA & §F 54L -CONH-7)7} e 32
o W3 10~10009 AE $557] W] e el
2 43S FASI 25ToAA AUFE 100%E WE 4

Tasteh A8 A A2 =, 1997

Polysulfone supporting membrane

~&— Cleaning with pure water

-«— Dipping into aqueous solution
(10 min)

~&— Soaking excess aqueous solution
from PSf membrane surface

-€— Dipping into organic solution
(30 sec)

Thin film composite membrane

Fig. 5. Flow chart of preparing the thin film compo-
site membrane.
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1 : Feed tank 2 : Prefilter 3 : High pressure pump
4 : By-pass valve 5 : Pressre gauge 6 : Test cell
7 : Permeate line 8 : Reject line 9 : Pressure gauge
10 : Pressure adjust valve 11 : Flow meter

Fig. 6. Schematic feature of reverse osmosis batch
test unit.
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TMC and pip-TMC.
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Nomenclature
Ji . premeate flux of i component

THse A8 A, Al 2 &, 1997

G . concentration of i in interface of membrane
side

*Dim . diffusion coefficient of i component in
membrane

Iti . chemical potential of i component

R * universal gas constant

T . absolute temperature

fi(Ks)  : function of distribution coefficient

fo(Dim) - function of diffusion

k : Boltzmann constant

T . absolute temperature

AP : operating pressure

] . lonic charge

d , di : dielectric constant of membrane and solution
in pore

F(d'/di ) : function of dielectric constant

Rp . pore radius

[ : viscosity of solution in pore

Dsw . diffusivity of solute in water

40 . difference of density

g . gravimetric constant

r * interfacial tension,

T : pore radius of membrane

h . distance between interface and backside of
membrane
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