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Fig.2 High temperature bulk polymerization of BA in a CSTR.
DTBP conc. vs. Conversion. Residence time is 12min.
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Table-1 Radical decomposition of Poly BA

Run  Decomp. poly Solv. Initiator Si GPC 'H NMR
No. Temp. BA MEK DTBP PBH Mw  Mn Ester ™
G ] r] 7] min) ( x10% (%105 TDB
Orignalt eI - 227 14 291
TD—1 120 100 - 01 - 1440 470 104 363
TD—2 160 100 - 01 - 30 340 8.4 502
TD—3 200 100 - - 007 120 192 6.3 147
TD—4 230 100 - - 007 30 178 52 71

#1:Original polybutylacrylate was prepared at 120°C with AIBN in a CSTR.
*2: Calculated from dec ition rate constant of initiators,
#3: Ratio of Ester (4.1ppm) to TDB(terminal double bond 6.1ppm and 5.5ppm)
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Table-2 Different macromonomers synthesized by high
temperature polymerization method .

Sample Composition (wt') 2 2 1
Name _BA MMA GMA aa MY ol I
MM-1 100 2600 1300 0.95
3800 2050 087
i (3520™ (1860%) (0BT
MM-3 72 28 3100 1500 0.91
MM-4 56 44 3100 1500 1.02
MM-5 80 20 2600 1400 0.96
MM-E 90 10 2800 1700 0.74

#1:The number of terminal double bond per chain.
#2 : Molecular weight by GPC (calibrated with Paly St standard polymer)
#3: Molecular weight by GPC (calibrated with Poly BA standard polymer)
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Fig.8 Homo polymerization of macromonomer. Temp.750
MM 7/ AIVN = 100 / 0.5 wt ratio
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Conditions : Temp.=80°C, semi-batch process

Initial comp:MM- I/MEK/AIBN=100/75/0.5wt ratio
Feed comp. EA/MEK/AIBN=75/50/0.75wt ratio,
Feed time:2hr,

Fig.9 Time - conversion curve of copolymerization of MM-1 and
EA at 800 in MEK.
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Conditions : Initial comp:MM- I/MEK/AIBN=100/70/0.8wt ratio,
Feed comp. MMA/MEK/AIBN=100/70/1.5wt ratio, Feed time:3hr,
Aging Time:1hr, Temp.=80°C, semi-batch process

Fig.10 Time - conversion curve of copolymerization of MM-1 and
EA at 800 in MEK..
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Condition: batch process. Temp.=85°C (St sys), 75°C(AN sys),
Stsys.(GP-3) : MM-1/SUBAC/AIBN=67/100/83/1.0 wt ratio,
AN sys.(GP-4): MM-1/AN/DMFE/AIVN=67/100/333/0.8 wt ratio
Reaction Time T7hr,

Fig.11 Copolymerization of MM-1 and St, AN
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Fig.12 Addition fragmentation reaction
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Table-3 Monomer reactivity ratio of MM-1 with various
monomers

EA St AN
ri 0.9 1.3 0.7
*[M11>>[M2]
*M2=MM-1. M1=EA, St. AN

433 UJ0000000ooooooooooboobDbo

MMAOBAOOOOOOOOMM-3,MM-40 AADBAOO OO
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Table-4 Copolymerization of MM and EA in MEK at 80 O

Run No. MM
MM  Methacrylate
No. ratio (mol%)

Conv.(%) Mw
MM EA (x10%

Mw./Mn

GP-5 MM-3 33 97 86 1600 60.0
GP-6 MM-4 50 91 84 87 14.5
GP-7 _MM-5 0 98 90 353 24.5

Conditions : Initial comp:MM/MEK/AIBN=100/100/0.1w1 ratio,
Feed comp. EA/MEK/AIBN=100/100/0.4wt ratio,
Feed time:3hr, Aging Time: lhr, Temp.=80°C
100.0
80.0

60.0

400 |

Conversion (%)

20.0

0.0
0 50 100 150 200 250

Time (min)

Conditions : Semi-batch process. Temp.=80°C,
Initial comp:MM-4/MEK/AIBN=100/100/0.1wt ratio,
Feed comp. EA/MEK/AIBN=100/100/0.4wt ratio,
Feed time:3hr, Aging Time:1hr,

Fig.13 Time - conversion curve of copolymerization of MM-4
and EA at 800 in MEK.

oooooooao

s0000b0EA0DO0ODOObDObODD2000bD0ODDOO
90%0 00 0000Fig.130 MM-40 EAO OO DO O Time-
Conversion Curved 0 O OMM-40 0O O O BA/IMMA=50/50mol O
MM-1OOOEAOOODO0O0OO0OO0OOOOOOOoOoooDO
gogoooob200b00b0oooobooDbDaawbobon
Figl40GPCOO DO ODOOOGPCOODOOOMM-400ODO
goboobOobooooboooobbooooooePcouonon
goooMmM-4000008%000000200000000
goooooo

Giraft copolymer

<

Residual MM

Ful i £} 35 a
R (min)
Fig.14 GPC chart of copolymerd GP-60 of MM-4 and EA

OOMM-3450EAD0O0DOODOOGPCODODOOOODODODOOO
Fig.150 GPCO OO0 OOOOOMM-40EADOOOOGP-6000
OMM-3OMM-50EAOOOOOGPS570000000000O0
oooooooooooooo

F) 25 @ 35 4
RT{min)

Fig.15 Comparison of GPC charts of GP-5,6,7

Gep-5O070bbooobobooooMMbobOOOOOOOOOO
ooooooooooooOoO0OO0OMALDI-TOR-MSOOOOOO0
oobooowooooooooooooooooooooooo
ooooooooooooooooooboooobooOboboonoo
gooogepebO0OOooooooooooononooGP-6
obooooooooooooooooomMm-40000O0DOO
0O MMA/BA=50/500 OO OMMAO O OOO0O190000000
oooooooooomMmMAOOOODOOOOODOOOO
OMM-40OBAOMMAOOOOOOOOO0O0O0O0O0O0O0000
oooo

TREND 2002 050



Sccision
CHs CH,
&1 b '
—H(I}—CHE— CHa-CH—c ] CHz—c—CHz—c——CH,_
X Y X Y X '!'
Methacrylate mol%=50%

—HT—CHz— . Hzc_?—CI-Iz—J‘,—CHz—T—CHz—%—CHz

Y X Y
¥ '
%E%Eﬂ: methacrylate unit

Fig.16 Mechanism of MM-4 formation
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Fig.17 Scheme of the copolymerization of MM-4 and acrylate
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Fig.18 Mechanism of MM-3 formation
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