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ABSTRACT : Novel bio-polybutadiene polymers with controlled molecular weight (MW), MW distribution, chemical compo-
sition and micro structure were synthesized by a living anionic polymerization of butadiene and the subsequent coupling
reaction of the thus obtained living polybutadiene and a vegetable oil. Anionic polymerization of butadiene was carried
out in THF solvent using n-BuLi initiator. The resulting living polybutadienyllithium polymer was then reacted with epoxidized
soybean oil (ESO) to obtain a star-polymer of polybutadiene and vegitable oil. Three different bio-elastomers were prepared
by coupling living polybutadienes of MWs 1000, 5000 and 1000g/mol with ESO. The molecular structure and MW of
the polybutadienes and bioelastomers were characterized by 'H-NMR, FTIR and GPC techniques.
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Table 1. Vegetable oil components

A kinds of fatty acidpalm oil (%)| rape seed oil (%) |soybean (%)
plamitic acid 39 4 12
stearic acid 5 2 4
oleic acid 45 56 24
linoleic acid 9 26 53
linolenic acid - 10 7
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Figure 1. FT-IR spectra of ESO (Epoxidized Soybean Oil).

Figure 2. '"H-NMR spectra of ESO (Epoxidized Soybean Oil).
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Table 2. Synthesis formulation of bioelastomer

Butadiene | n-butylli- | THF | ESO | Molecular
Number . weight of
() thium(ml) | (ml) | (2) | Bjoelastomer
1 60 2 06 | 0
2 60 2 06 | 3
15,000
3 60 2 0.6 6
4 60 2 06 | 9
5 60 3 0.6 0
6 60 3 0.6 4.5
10,000
7 60 3 0.6 | 9.0
8 60 3 0.6 13.5
9 75 5 075 | 0
10 75 5 075 | 3.6
7,500
1 75 5 075 | 72
12 75 5 075 | 15
13 60 6 06 | 0
14 60 6 0.6
5,000
15 60 6 06 | 6
16 60 6 06 | 12
17 60 10 06 | 0
18 60 10 0.6
3,000
19 60 10 | 06| 10
20 60 10 0.6 | 20
21 60 20 0.6 | 0
2 60 20 0.6 | 10
1,500
3 60 20 0.6 | 20
24 60 20 0.6 | 40
P o s
butadiene
NBL/ THF
ESO

Y+8-2] 1. Formation mechanism of bioelastomer.

=2 Vel a, B2k W71 1,000 ~ 5,000 o), ofFEe

E2-& 3-arms star branch &2 ™o)1,

= dJ

E HFEL 4amsE

T/ ¥lo] Stk star-branch & ™ol ojEsh=t] E2|H-EiH



Synthesis and Characterization of Bio-Elastomer Based on Vegetable Oils 33

2] BAjo] g ) /A ams)] ok, ool wet
Za|BElr| el o] Bxjeko] SR ulo] o B9 o)
golalt= AL oF 2= 9o} 56

4. HIO|2 EHIH| 24

Z )Rl le] 21 10000, ESO] H7H]& 10%Y w)
AzE vpo] @ e A9 GPC #4] A 3}E Figure 30 YERY
RaL, ZTF-ER o] FAF 10000, ESO2] #7H]& 20%Y
u] A Z2H vl @ A2 GPC #4] A3}E Figure 491 UL
yiolek 7 A3, ZE)Felt] ) BSOS TEAIH S ul LRt
Z R (e va)Rt Ealgo] sl o, of
2] 7HA 717 AFE S AT Aih

Aol wet Alx¥ EEF-EH A ESOE FYAIA
A Z8t vlo] @ v A9} =573k ZE| el ] IR AFEH
235t 1 A3 Figure 50 YFERRITE 1 A3 Figure

2 FxahY, e BRI 4 A TGS B

o

W

Table 3. Molecular structure of bioelastomer

number l-arm 2-arms Arms Mvc‘)/gcélﬁltar
(%) (%) (average) (average)

! ' - - 15,000
2

3 76 10 11 18,500
4

> - - - 10,000
6

7 62 16 12 11,360
8

) - - - 7,500
10

1 49 13 21 9.500
12

13 - - - 5,000
14

15 52 14 22 7,000
16

17 - - - 3,000
18

19 >2 14 32 9,500
20
21 - - - 1,500
2
23 67 13 3.1 7,000
24

1-arms — -
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Figure 3. GPC curve of bioclastomer from polybutadiene (MW
10000) and 10% ESO.
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Figure 4. GPC curve of bioelastomer from polybutadiene (MW
10000) and 20% ESO.

4 9131, 1169 em™ ©f|A] -C-OH 7|7} YEbstth v, ESO=
832.78 em 'Ol A N EALFS B 5 =(Figure 1
et} ESOE /3 A1A A x3k vlo] & v A ol A
T A5 oA o FA 2F 0] e RS 31 5
AT

AzE ZEFel e BSOS FAAIA A2 vho] 2 &
A2k ESOS] NMR A~HEHS FA5klom, 1 A=
Figure 60l YeRSITE. 1 A3, Figure 60l Yebd vhg) o],
Figure 20 Y ERH ESOS] 'H-NMR Z#s} v wE s 1ok
2 Ao upE ulo] @ ¥ A= §2.9 ~ 3.2 ppmollA] H%o]
ANFHAl 1572 o)5o] AAastaL, 64 ~ 6 ppmollA] ZE|H-E}
tjale] Al(alkene)S EHeleh 4= AT} T3 ring-opening
HH-S-0 2 913) (a)-OH”]7} 6 0.93°4 Yeh= S gelg

+2),

3 So] @A EA ] i3t BT} Fokel wkel 2184

S 7uro g dh= pEAt B w2 ATy} shikai),
olof W A1EA ¢S 7|ulo & 8 el o] Hio] ¢
AR AT} vlo] ¢ B ARFo R

)
oX,
i—l‘,
i
i)
oX,
ol
)
¥



34 Hyeok Lee et al. / Elastomers and Composites Vol. 47, No. 1, pp. 30~35 (March 2012)
T ol &
i .~ o a ‘E-".
-'!‘I - “
= g 1B A
1:.-; :ﬁ
1-5-: J g
- 2
& 8 g
-..- = u
=i z
- \[L
@i a
i =
=i Blue : PB, Red : Bio-PB
annn - N :m“-zm.zﬂ :'!:u Tenn mm =
Figure 5. FT-IR spectra of butadiene and bioelastomer.
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Figure 6. 'H-NMR spectra of bioelastomer.
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