Sample Name: Polybutadiene
(rich in 1,4 microstructure)

Sample #: PBd-6

1,4 rich microstructure (cis 68%, trans 27% and 1,2
contents 5%

1,4 rich microstructure:
VWV\—}CHZ—CH__CH—CHZ+’\I\N\4
n

Composition:

Mn x 10° PDI

24.9 1.01

* These values are obtained from Viscoteck Tripdetectors
soft ware

Synthesis Procedure:
Polybutadiene (1,4-rich) is obtained by living anionic
polymerization in toluene or cyclohexane. The reaction
scheme is shown below:

1,4 addition:

RLi
N cH,=—CH——CH==CH, D ——— W\N‘—%CHzch:CchHZ%—/\NW
n

Cyclohexane or
Toluene

Characterization:

The molecular weight and polydispersity index (PDI) are
obtained by size exclusion chromatography (SEC) in THF.
SEC analysis was performed on a Varian liquid
chromatograph equipped with refractive and UV light
scattering detectors. Three SEC columns from Supelco
(G6000-4000-2000 HXL) were used with triple detectors
from Viscotek Co.

Polymer microstructure can be confirmed by *H-NMR where
the spectrum of 1,2-polybutadiene contains of 1 vinylic
proton signal at 5.4 ppm and 2 vinylic protons at 5.0 ppm but
the spectrum of 1,4-polybutadiene only contains vinylic
signals at 5.4 ppm.

Solubility:

Polybutadiene is soluble in THF, toluene, hexane, pentane
and cyclohexane and precipitates from methanol and
ethanol.

SEC of Homopolymer
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Sample ID P1957Bd Rd # 6.
Inter. Filter = IN
Diffuser = OUT
Pinhole size : 3 mm
‘A° Dark Counts s 75
‘B’ Dark Counts : O
Duration / Rep. : 1 sec
Number of Reps. 1o
Reference Mode 3 O
Dust Rejection Ratio: 1.33
Wavelength &6£32.8 nm
Ref. Index of Scat. Soln. 1.4220
Ref. Index Inc. (dN/dC) : 0.1080 mlisg
Rayleigh Ratio Calib. Solv.: 1.40E-05 1/cm
Ref. Index of Calib. Solv. : 1.4910
Ref. Index of Sample C 1 1.5000
Ref. Index of WV Quid : 1.4910
Depolarization o.a9
Calibration Con ?.427E 1
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RESULTS : P1957Bd 21:33:55
Hol. Height for conc. —> 6 : Z.5BE+84 g/moi  +/- 2.5
Wol. Weight for angle —> 8 : 2.58E+84 a/mol +/- 8.9«
Rel. difference of extrapolated Mol.Heights = 1.82E-8B4 z
Radius of Gyration = 9.3 mn
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