J. of Korean Ind. & Eng. Chemistry,
Vol.3, No.4, December 1992, 595-604

12
lo
4m
=
W
[/
HT
L]

7I2H0|EY E2|dBE 0/38 dEte =8

II. S0/247]0 28t H&

Ao* -2 F 2.0 4 -z Al Ef*

for

St Fe o YA, ALEWA AT AYE 17
*gep st Fo e st A7) ek ohehE 396
(199243 3Y 209 A<, 19924 1049 59 A=)

Pervaporation Separation of Ethanol Aqueous Solution through Carbonate type
Polyurethane Membrane I1. The Effect of Pendent Anionic Group

In Ki Han*, Boo Keum Oh, Young Moo Lee, and Si Tae Noh*

Department of Industrial Chemistry, College of Engineering, Hanyang University, Seoul 133-791, Korea
*Department of Chemical Engineering, College of Science and Engineering, Hanyang University, Ansan 425-791, Korea
(Received March 20, 1992, Accepted October 5, 1992)

2 % Fo)NE e ARV EY g | 8BS NCO-e} Ei‘ﬂial"i‘ﬂii Alzsle ol A<z o
T4 A5 AEAHT SRR B $A97] 99 ARdolEd E2l e (PTMCG)S AMLsad T, Ag
A e AEdAAR o', ¢ —dimethylpropionic acldE °o]$-3}3] 21, trimethylamine © 2 $-# gt Al&uje] 7224
l% ol 3} Fel" AFEW el Sl L] FAL FAslr] e mAukee AA)ste] IR B3EAL Psjolon, §A

FHgeA e R 2deds vjasigc). e e} Leleo o %%H]€°] 3:1el 4 5:120 W8l A= hard seg-
ment4 5, 7oA Fol FHdFA EAE Fodsa 9SS & 5 stk DSCol| 93 dRMAn sjrrA e

£ 7Evlo)Ed Ze) S e (PU)E Tg-25C 2 Tm 45T @& 2= AL Yehgoo, o]F o] 23ad Al
‘H"“ 0| 2A71E 2AE 7lRve| E8 Ze a9 (APU) Y A% PU $2]8} 8~10C FEH Yo &5 goog
Holg&= AgS vehlgdol. PU 2 APU 432 &Uﬂi N, N-dimethylformamide(DMF), 7]-_u_ZﬂE hexamethylene
diisocyanate(HMDI) & Ahg-sle] 7jaejij o2 Sspputats A zslodc), Jo5 2445} £g52 deheFrd o=t F
7bohe A% Jeb o, hag §aled o) AerE Zé aor, o]F Rl S84 A3} A 23~98 %
P 27~79.5g/m'hr g 2 AR deide) =8 Eele) 2aeke 2000004 100002 F9oz Beldre 4
A2 4 gl

Abstract: Carbonate-type polyurethane resins containing anionic moieties were systhesized from NCO-terminated
prepolymer method. Membranes were manufactured from the polymer solution and the separation of aqueous ethanol so-
lution was investigated. To enhance the property of urethane resin, carbonate-type polyol(PTMCG) was used. @', o~
dimethylolpropionic acid was used as a chain extender to increase the hydrophilicity of the urethane membrane. The ioni-
zation of the pendent carboxylic groups in urethane resin was carried out using trimthylamine. To confirm the formation
of anionic groups in urethane resin, IR spectra of model compounds were compared with those of urethane resins. It was
confirmed that the concentration of hard segment and hydrogen bond contributed to the property of the concentration
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of hard segment and hydrogen bond contributed to the property of urethane resin in which the mole ratio of chain ex-

tender and polyol was from 3:1 to urethane resin in which the mole ratio of chain extender and polyol was from 3:1 to

5:1. The carbonate-type polyurethane containing pendent carboxylic grop(PU) had Tg of around-25 ‘C and Tm, 45C

measured by DSC. Transition temperatures of one containing pendent anionic group(APU) prepared from the lonization

of PU shifted to 8~10°C lower temperature region than those of PU. Pervaporation membrane was prepared through
the casting method. N, N-dimethylformamide(DMF) were used as a solvent and hexamethylene diisocyanate(HMDI) as
a crosslinking agent. Swelling degree increased with ethanol concentration in mixure and the control of the swelling de-

gree of the membrane could be achieved by crossliking. The results of pervaporatlon were as follows : separation factor,

2.3~9.8 ; flux, 27~79.5 g/m’hr. Pervaporation separation capacity could be enhanced by reducing the molecular weight

of polyol from 2,000 to 1,000.
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Na*(PI-DMPA)-

Scheme 1. Reaction scheme for synthesis of anionomer through model reaction.
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Scheme 2. Reaction scheme for synthesis of anionic carbonate type polyurethane resin.
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Fig. 1. IR spectra of model compound and polyure-
thane anionomer.
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Fig. 2. Swelling behavior of X-PU20-30(Q) and X
-APU 20-30(A) membranes as a function
of ethanol concentration.

Experimental temperature was 28°C.
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Table 2. Mechanical Properties of PU and APU Resins

Tensile strength Elongation Tensile modulus

Semple nemmt]  [%] ke
PU20-15 3.2 1,100 350
PU20-20 3.7 1,100 400
PU20-30 4.7 700 970
PU20-40 5.6 650 1,900
PU20-50 5.1 600 2,600
PU20-60 4.6 550 5,400
APU20-30 3.7 800 740
APU20-40 4.1 750 850
APU 20-50 4.5 700 940
APU10-30 4.9 245 838
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Table 3. Thermal Properties of PU and APU Resins

Sample Tg[*C] Tm, ¢[°C]
PU20-15 =27 40.2
PU20-20 -20 41.0
PU20-30 -26 40.0
PU20-40 -25 44.0
PU20-50 -25 46.0
PU20-20 -34 33.0
APU 20-30 -32 33.0
APU 20-40 S -32 34.0
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Table 4. The Swelling Behaviors of X-PU and X-APU

Swelling degree[ wt(% ) |

Sample
Water Ethanol
X-PU20-15 1.28 14.69
X-PU 20-20 0.86 15.09
X-PU 20-30 1.52 20.38
X-APU20-15 0.80 12.00
X-APU20-20 0.85 15.92
X-APU20-30 1.72 18.42
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APU20-309] A-$dlx Fdg A 3e ehhsic o
AL ool A HEMo|EY Fe]feete] 79-A
vehd wiel Fdd ARE Holw Aoti[7]. olF
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Table 5. Pervaporation Results of X-PU and X-
APU

Feed ethanol Separation  Q Thickness

Sample conc. [wt%] factor [g/mthr] [4m]
X-PU20-15 60.7 5.12 479 109.4
X-PU20-20 60.7 2.97 44.6 129.6
X-PU20-30 60.7 9.39 26.8 103.0
X-APU20-15 60.7 2.97 46.9 107.8
X-APU 20-20 60.2 252 38.4 130.8
X-APU20-30 60.2 9.98 53.9 159.6
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Fig. 3. Pervaporation separation capacities of aque-
ous ethanol solution through X-PU20-30
(O) and X-APU20-30(A).
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Fig 4. Effects of feed concentration on total flux(O),
water flux(A) and ethanol flux(["]) through X
-PU 20-30 membrane.
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-PU 20-30 membrane.
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Table 6. Comparison of Pervaporation Results of
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