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Antisolvent Effect of CO; on the Phase Behavior of Poly(ethylene-co-norbornene) -
Toluene System

Hyuk-Sung Kwon and Sang-Ho Lee
Department of Chemical Engineering, Dong-A University
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Norbornene?} ethylenes 3% &A% poly(ethylene-co-norbornene) (PEN) 3 -&-#| A
Z a1 AH(Cyclo Olefin Copolymer)9] t3iEA<Ql Ao ZA, MY 1UE FAR A%
Azl 8o Ve = aEAe|th[1] A CD-ROM, DVD-ROM, MO disk5 o] A&%
Ql FARujA|-E& 7]EIEAZ S polycarbonate (PC)9} poly(methyl methacrylate) (PMMA)
o] it} PENY| 33 E4-2 PMMAS HIzsu, WEA, H3shd SolA PMMAKR
stttk S PENO A &= PMMART =2 ¥, %= PC, PMMAR T 20%7
worng sVt gk AFol Fedtth. 53] PENS| ¥RUF ve He g
AE 7HAAL Aol 20%017d S7tste BAIF ol5S & 4 UTH[12] olfdx
2 SGFAQ g ;A norbornene] S WIIAIAX fFElHolexy AAsHE,
T 2 EAS 2AHY # JoEE U 852 AHEE 5 UTh

o

=3
dRbzo g A T #H BEedS HHNI= Are At LA FAA
Aol AlZHE Foll 2420 E FPdET. e AEAY FES =ola, w7 W
fouling® A1 & WAetaL, F25 A FA8H7] A= s &, LA S92
TLHeE fFABIA ok gt a27] fsiM e weEa A4 o] A 22X,
A

A, 2ANA odH FeEjE EAS=TT e A AS ) 3t
AFAY] AAE AR RS dEAY &, AZEQ] Ao FE/AAE A &
g FAES At 2&ste Hox 24Folt. B Ao A= PENF Toluene, CO;
2 o]F o 3EA ETFEY FATA vA= COo I8l EFHE A

A3

B g AF2-E poly(ethylene-co-53mol% norbornene) (PENs;)< norbornene HHE-7]ZE
53 mol% ¥3+ random copolymer® 1 &4J©] Table 19] Ut} FEv|ZE TolueneS
o &1l (antisolvent) & CO,Z AH&3102 ™, TolueneS <=7} 99.8%2 Sigma-AldrichAl2]
AES Tl A Z AMESAT €09 wEF 99%°]th.  Table 20 & £vjj<]
A4S ettt Cloud-point curve: 7R3 utAX 2 = gon, 1 xpAE
Ay ZAx @ He FaEded YEtUUTh[3,4]
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Table 1. ¥ 23] A}-&% Poly(ethylene-co-53mol% norbornene)2] &4

. Polydispersity .
To(C) M, M., density
Mn/Mw
Topas 6015
156.3 45,800 111,300 2.4 1.02
(PENs3)
Table 2. ¥ A3 o] A}8H F8v toluene}t G&w CO,2l &4 [5-8]
My, Ty (K) T. (K) P. (bar) Pe (g/cm3)
Toluene 92.14 383.8 593 41.0 0.292
CO; 44.01 - 304 73.8 0.467
2%

Fig 1> PENs;Z} Toluene, CO,2] 34 %A EFES FAS dist 98vd CO, &=
o] 43S Ho]Frk EE Cloud-point curveS-S PENs;2l 5 EZ2 SWi%E 1133l =
stk FA 99 P GolA PENs;S tolueneo] A3 =Holr FUAH(1-Phase)S 4
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Fig.1 The efffect of CO, on the cloud-point curves of poly(ethylene-co-53mol%
norbornene) in the mixed solvent of Toluene + CO;
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Y, Curve ool A= 273 (liquid-liquid)S-Z #2] ¥t} PENs;% toluene, CO,2| 3 EA &
e 257 ol wel PENs©| Z& hg o] FolA= UCST-type A5 #ZE
Atk oA =7 Yol wel PENs= Sol=H a7t e COEARREe] F54¢<
Ho] Z7}8}7] W&ot} PENs; - toluene 24 EA¢] H7lEE €09 980 E3E CO,
o] g&Fo] F7MEFE AAXA, PENS FHolv X7o] 1, 119 JHo 2 o]Fdit. o]
H3gE CO9 9&n Ede= A2FGddA o dASA Uebdt. CO9 o] F71E ol
w2}t PENs;o| &3 =7F ol A H7EE CO, del Hldste S7tste CO, EA441F
o] F40¥ 3} A toluene - CO, EF-Evie] WE7} FHAE7] wfiEolth. CO9 ol
10 Wt% RAE=7tAE 98 a571 UAN 25 Wi% o) olA d&m 37 F2438HA
A= AS & F7F Utk

Fig. 2 %7} 80, 110, 140C¥ W, PENs;©] CO,%} toluene®] &3-8ufjollA == <
S COyftoluencd] F-AHIZ JeEhd 1ot} 80~140TC &% WA &E3&ujo
COyftoluene A M7} 0.3°]3tY wl= PENs:S =ol= ¢Ho| =A WHsHR L=t
COyftoluene®] FAHI7} 035 ZFH3H 2=7) doldd wald COCE Zole ¢Hol F
73] Z7}stk. 80T AE COyftoluene FARIZF 0452 Fow I4HS o] =
PENs;S CO,9} toluene®] &&-&uje wY F71 itk
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Fig. 2 Cloud-Point pressure of PENs; with respect to weight ratio of
(COy/Toluene) in the mixed solvent of Toluene + CO;
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s [ CO,9 &#ol 10 Wt% Rt} 2o
™ PENs;9] &dzo] & dFS F A8 a5 A7) 9 CO9 FHFe
°F 25 Wit% ©ol’doltt. =7} wolR e 25 TS EFEHolA Coo o9&
] §37F AA= AL PENs;S =o|= dlof W7l 5= C zf4ﬂ4:“wwh1§ﬂ
317] WjiEelth. CO.9l el 25 Wi% Eth ARl wel PENsol AE5 = tEHo] 54
3] ZolAH, d&v| a3+ 227t Yol met A3 Az %ﬁyP%Cﬂ&ﬂH
E38ml Yol COyftoluene2] FAHIZ} 045 o]de] HW vl 2= PENs©|] CO,9
toluene®] E3-gujjol] H2| =1t

PENs3:2} toluene, CO, 34 &4
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