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2 ©f: Poly(butylene terephthalate) (PBT) oligoester, 1,4-butanediol, 28] 12 methylene-
bis- (4-phenylisocyanate) & %H3-A]# polyurethane (PU)-PBT multiblock FF &4 (BC)
g &4sta, BCE PBT blockel $Hekst Exbefe) ®islol] whe A3 4@ Wsts #%3
At 88 F FHAIZ BCAA @9 fedelk (Tg)E #EE + dNew, ol 4
block®] Zol7} o} ZEE Aieizt dojuirl £3¢E 2AdFD ey (Tn) & 243
25 (Tpe)E PU domain®] ko] Zvistel] wha} Z7lsle 23S Btk ¥4 PBT block
o] &teko] A A A, PBT blocke] ¥z}l &+5 PBT domain® PU domain2] A&
g7t 2& Te Tnlo & HE 33 5 YUTh

Abstract : Polyurethane(PU) - poly(butylene terephthalate) (PBT) multiblock copolymers
(BC’S) were synthesized from PBT oligoester, 1,4-butandiol, and methylene-bis-(4-phenylisocy-
anate). The change of thermal properties due to the change of the content or the molecular
weight of PBT block in BC was studied. BC’s, quenched after melting, have a single glass
transition temperature(Tg), which shows that the length of the blocks in BC is not long
enough to occur sufficient phase separation. Melting temperature(Ty) and crystallization
temperature (Tmc) were increased with the content of the PU block in BC. From the thermal
properties, such as Tg or Tm, better separation of phase was observed in the BC synthe-
sized from PBT oligoester of larger molcular weight.
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Table 1. PBT Oligoesters
Polymer Polycondensation Polycondensation Final Number Average Melting Crystallization
Sample Reaction Reaction Vacuum Molecular Weight  Tempera- Temperature
No. Temp. (TC) Time (min) (Torr) (Mn) by GPC ture (C) ()
OE 1 250 10 1.50 1,000 187 154
OE 2 250 25 091 2,100 199 169
OE 3 250 40 0.52 2,500 202 170
OE 4 250 55 0.42 3,000 205 173
OE 5 250 80 0.38 4,300 211 182
OE 6 250 110 0.29 5,000 213 184
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Fig. 1. Infrared spectra of (A) NTOE-4 and (B)
BC-50.
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Table 2. Nitrogen Content in NCO-Terminated

Oligoesters
Polymer Nitrogen Content
Sample in NTOE(wt %) Yield (%)
No. Calculated Experimental

NTOE-1 2.77 2.73 98
NTOE-2 1.82 L.76 96
NTOE-3 L.73 1.68 97
NTOE-4 1.50 1.44 96
NTOE-5 1.20 1.15 95
NTOE-6 1.04 0.99 95
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Table 3. PU-PBT Multiblock Copolymers

T‘T:}'Xﬂ,,] {}-/\-L‘_} 01124 )c];d

Polymer Number 'A‘verag?_ ‘ Mole Ratio of PU Block PU Block
Sample Molecular Weight (Mn) Coreactants wt% of Feed wt% in BC
No. of Oligoester OE /MDI/BD
BC - 1000 1000 1.00/ 326/ 220 50 48
BC - 3000 3000 1.00/ 918/ 8.00 50 47
BC - 5000 5000 1.00 / 15.30 / 14.00 S50 47
BC - 10 3000 1.00/ 2.06/ 1.00 10 9
BC - 25 3000 1.00/ 3.02/ 2.00 25 24
BC - 50 3000 1.00/ 918/ 8.00 50 47
BC - 75 3000 1.00/ 27.54 / 26.00 75 73
BC - 90 3000 1.00 / 73.40 / 72.00 90 87
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Fig. 2. NMR spectrum of BC-50.

394 BCEo] &8d PU blocke] ZAe] 3
feedd B} He Ze AR PU ©gd A7}
Adslo] THFR F&gol 93 A= 448
o}

413 BCY EAss) Exlegr EXE GPCR
#248le] Table 4o Yeplided, $3 Hd £
ko] 40,000-90,000 WS o] Auk

g0l 3R BAwoz Az, Bag B
27h 2-39) wWslol o} EAF BEY Folo)

ojgh 24 dstE Ao MAT £ A R

h
Lo f
HHH H H ) —_
N- @—CHZ- —N-C-0- ~ CHLCHCH,CH,0 S
HH | HR
e g
(3)
295



Qrejet - 97 - H3m
Table 4. Molecular Weight and Polydispersity of 60
BC by GPC ’ 4
59 | /./"
Polymer Number Average Weight Average Polydis- //./ -
Sample Molecular Molecular persity 58 - ~
No. Weight (Mn) Weight (Mw) (Mw / Mn) ///.
BC-1000 18000 47000 2,61 st
BC-3000 25000 61000 2.44 i
BC-5000 31000 68000 2.19 P oee b ®  Experimental data
BC- 10 15000 40000 2.66 5 — — — Theoretical line
BC- 25 17000 43000 2.53
BC- 50 25000 61000 2.44 55 |-
BC- 75 36000 78000 2.16
BC- 90 43000 89000 2.07
16 54
Ay 3H BCo Exz}zo] PU blockel & . ) ) )
Fol BEFE F7hshs AL feedd )29l OF ¢oB s B0
wt % of PU block
S} BDF Aol sol wgiel & BDel 4
& ofo] Z7}tel oldt Ao w Az} Fig. 3. InTg vs, wt% of PU block of BC.
BC2| &X Azl
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Fig. 5. Tme vs. wt% PU block of BC,

Table 5. The Effect Mn of PBT Block on the Thermal Properties of BC

Polymer Molecular Weight Melting Glass Transi- Crystalliza- Cold Crysta-
Sample of PBT Temperature tion tion llization
No. Block (Mn) () Temp. (T) Temp. (T) Temp. ()
BC - 1000 1000 175, 187, 196 70 not observed 116
BC - 3000 3000 186, 205 66 182 111
BC - 5000 5000 1838, 212 64 191 104
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