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Abstract: In this work, we evaluated catalytic activity of LiOH, Cu(acac), and n-butyltin hydroxide oxide hydrate in the
early stage of the melt transesterification of isosorbide and bisphenol A as diol monomers and diphenylcarbonate for the
melt polymerizaiton of polycarbonate. Cu(acac), proved to be the most active catalyst for homopolymerization process,
while the catalytic activity of LiOH was higher than the others in case of melt copolymerization depending on the cat-
alytic mechanism and chemical structure of catalyst. We suggested that evaluation of catalytic activity can be used for

selection of catalyst system in bio-based copolymerization of polycarbonate.
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Figure 1. Polymerization of (a) BPA and DPC; (b) isosorbide and
DPC.
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Figure 2. Kinetic curve for the melt transesterification of BD-PC
catalyzed by () Cu(acac), (c=55 ppm), (4) LiOH(c=55 ppm), (A)
n-butyltin hydroxide oxide hydrate(c=55 ppm).
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Figure 3. Kinetic curve for the melt transesterification of ID-PC cat-
alyzed by (H) Cu(acac), (c=56 ppm), (4) LiOH(c=56 ppm), (A)
n-butyltin hydroxide oxide hydrate(c=56 ppm).
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Figure 4. Kinetic curve for the melt transesterification of BID-PC
catalyzed by () Cu(acac), (c=55 ppm), (@) LiOH(c=55 ppm), (A)
n-butyltin hydroxide oxide hydrate(c=55 ppm).

85t A3e] AHAE Figure 30 YERASITE 28olA] g1
b SRl AR e Al 7] & AREEES W 712
o] 7S t]2ZA] bisphenol AS AFE-3F Z9-9} FAFSH
T} 2 BPAZ|RE PCol| H]she] Ao ® vhe Suj
S HERATH

Figure 40l T]-& TEFA| 2 A isosorbide ¥ BPAE 1:19]
EH|E 27| 359 2345 YA AA Q] A
X SdUdFHT FARE S BAA T Sl Sl Q)
oJA, LIOH7} 7§ =2 2102 Yt

Table 19 T &' 2 k @S vIRCZ BPAS} isosorbide
Z47ke] AP 35 thEARI ol 28 wekg Zuj
o Wkg- 733 alMal & 7 2Urk. 94 BPA thH] isosorbide
2 3 TN BF Wold k ks I
A=) ol bicyclic 23F YIS %21 isosorbide?] 1A
A Ag-o] BPA TH] AsheS UERITh dnkzow ozt
g4 &I 9] HhSoll A= BPARYH A EE HHA

2 A ol X

i

il
i
T

olz1% - AT - 784

(phenoxy)=.t} W= 12} &4 (aliphatic primary alkoxy)
o] BkgAo] Mg Ao ® AR isosorbide®] 23} U=
< 7& 9 bicyclic®] AN & F2oNA = ol2id 74
b= g Holzl v S UEie Ao AL
53] Tt YA 9He-S U97]= LiOH Zwf tiH] Sn7l
el A wEgAd As7F AA A YEREE ol Cl&H
W3k Bk FhE R Abso] viYEhHA] Spoll Aghd &
A= 389Nke-S doT)= SnAl Flie] 54974 isosorbide
Tz 71918 ¥k Ast FreAe AHE AWE T
2)\]—4’.14_16

Cu(acac),®] 7335 SoAl ol thiv] wh3-A vt 34 &
= A3E Hol=dl ol& CuAl Fuli7} of| 2E wehi-g-ollA]
SZA] vAYFo] obd, 7FERE Lhae wi9star F4d9]
d3igo] 7I2HE Aol A E gk Holad Fu)
o] UnkARl AFe mEe Ayt sfHEn.” S Cu Sl
= 9IS 3l 7lERd ©4e] dhSAdRE =olal AR
Aot RS FEEA QAL 7kERY vl fHo]
7Fe 32 R isosorbide?] YANH Q! 3ol 7|13k vk A
Sh7F SnAl Svlf i¥] G E v A2 YeRA Eh

BPA/isosorbide/DPC 353 AlZ=Hlol|A= LiOH®] Fmj<
Arrt 7Pg 2 Ao2 RIS LIOH 2 SnAl ZulfollA]
= 7217t isosorbide TUFF thy] & AfolE YERNA] %9
S} Cu(acac),®] 75 #4243 ¥4 ZAE YR T
LiOH ¢} SnAl FvljollA] A== gl =] s2rt 9%
SHAl AR EHA], dE-8-2d o] AS1E isosorbide] &EA]7]9]
ofgh Wkl vt AFhe W= Aol T CuAl e v
ZH o]F HlE thy] A o2 YolX|E isosorbide] F%
of o3 FaFo| AA Yek=s A= Al ETH

AdH oz ZFujo wE W34 2}o|7} & BPA/isosorbide
£ R A&ale F5HolA= LIOHE SM= 283t
= A WAUZC| F5EA I 7P e He
2 AN 7FsEE ER1s AT

rr

Table 1. Catalyst Activity of the Melt Transesterification in Early Stage by Different Catalysts

Melt polymerization system

k' k

10" mL/mol'min 10" mL*mol*min

Cu(acac), 74.8 619.8

BPA/DPC .
(BD-PC) LiOH 599.2 437.4
n-BuSnO,HH,0O 26.5 168.8
Cu(acac), 322 203.2

Isosorbide/DPC .
(ID-PC) LiOH 344.8 191.6
n-BuSnO,HH,O 4.6 225
Cu(acac), 59 43.1

BPA/Isosorbide/DPC .
(BID-PC) LiOH 198.7 127.8
n-BuSnO,HH,0O 4.0 22.5
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