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Q o B F= 1,2-polybutadiene(1,2-PBu) ¥ 3,4-polyisoprene(3,4-PI) % Ho]g4<4, bis
(acetonitrile)dichloropalladium (11) (PdCl,) &322 &3, 7413 A Qo #g Aol 1,2-
PBu @ 3,4-PIZ PdCl,¢} 3 THF &4 £33 olF nEze] Zd A= °]%€‘€}°
gajo]go el wi9)AFE ] U= oHEUER t=g A B w9 Tln BHEAE B4
A At o] TAAd MYEIN FEL NGRS Bejlg Zujld] o3 FEveE Q‘?l
slgh. 1,2-PBu/PdCl, 23] 259 FT-IR ~#EYE 200 CT7HA 2% ¥H3siHA &3 8o
38t 7lmEteo] dojde 89% 4 9t 1,2-PBu/3,4-PI/PdCl, 34EA Ed=dAs = Fet
go) BAZE W9 st 2 QAelo] 0T BA 53 awe S fEsld 443 gl
Jog @ 24 gych

ABSTRACT: This study focuses on the thermal and mechanical properties of 1,2-
polybutadiene (1,2-PBu) and 3,4-polyisoprene (34-PI) with a transition metal salt, bis
(acetonitrile)dichloropalladium (1I) (PdCl,). Upon mixing in tetrahydrofuran (THF), effective
coordination crosslinks are formed because the acetonitrile ligands of the palladium salt are
displaced by olefinic pendant groups of the polymers. The palladium-catalyzed exothermic
chemical reaction in solid films was characterized via differential calorimetric and differential
thermal analysis. High-temperature infrared experiments up to 200 C identify irreversible
chemical crosslinking reaction that occurs in complexes of 1,2-PBu and palladium chloride. If
the d® square-planar palladium salt coordinates to olefinic side groups in both 1,2-PBu and
34-PI, then transition-metal catalyzed dimerization reaction should induce compatibility.
Transition-metal coordination and thermally induced palladium catalyzed dimerization reac-
tions in 1,2-PBu/3,4-P1/PdCl, ternary blend system provide a new route to compatibilize in-
dustrially important diene-based polymers.

Keywords: 1,2-PBu, 34-PI, PdCl, coordination crosslinks, transition-metal catalyzed
dimerization reaction, compatibility.
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Table 1. Molecular Weight Characteristics via
Size Exclusion Chromatography and the Con-
figurational Microstructure Composition of 1,2-
Polybutadiene and 3,4-Polyisoprene

polymer M %1073 polydispersity
sample index
polybutadiene 500 16
1,2-PBu (80%)
1,4-trans PBu (11%)
1,4-cis PBu ( 9%)
polyisoprene 400 15
3,4-PI (78%)
1,2-P1 (14%)
1,4-Pl ( 8%)
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Figure 1. Schematic illustration of possible palladium
chloride complexes with a polymer containing diene
ligands.
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trile)dichloropalladium (1I), (PdCl,(CH,CN),)e]
acetonitrile ligand® palladiume] °}3}A v 2%
=o] glomz 1,2-PBug] o)|FAFN A A
2 g5o] 1,2-PBu/PdCL9 wjSIEFAE olg
Ath 2471l ] Z2ES) ligandE Ze ¥R}
e ds B g48 =4822 Fig 1d] Jeh)
At ol E mYEA ] AL 1,2-PBu/THF
{7 PdCly/THF &94& &35S o gelg 3
Asle] AxZ7t A& Hole A 2HE A
.13

BNEE & gelo] AT Ao film casting
gte] A& 1,2-PBu/PdCl, W& E 7183
7hdell o skgo] dojde TGA/DTA %
DSC ®Adl] ofste] &1t

Fig. 29| 1,2-PBu (a) ¥ 1,2-PBu/PdCl, &%
A (b)e] TGA/DTA #4245 Yeplich 1,2-
PBux 200 C7HA] A3 FHAAE Holx] #ste
w, 350 C olAdMe Q&3 whgd o -
ZR0AE Jeplidd. wHe 1.5mol% PdCLE
85t 1,2-PBu/PdCl, 3= 110 ‘C9} 250
T RIAME 2hubgo] doids ¢ 5 U
F£3 1,2-PBu/PdCl, £33+ 350 CT7HA]9) 74l
T oo FPRLE JehlA] guth

Fig. 34 1.5mol% ¢} PdCl, & g#3h= 1,2-PBu/
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Figure 2. Thermogravimetric and differential ther-
mal analysis results of 1,2-PBu and 1,2-PBu/PdCl,
complex containing 1.5 mol% PdCl,.
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Figure 3. Differential scanning calorimetry thermo-
grams of polymeric palladium complex. (a) First DSC
heating trace for atactic 1,2-PBu containing 1.5 mol%
PdCl; and (b) second DSC heating trace for the same
polymeric complex illustrated in (a).
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Figure 4. FT-IR spectra of 1,2-PBu/PdCl, complex
in both regions of 1700-1200 cm™! (top) and 1200-850
cm™ (bottom) recorded as a function of temperature,
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Figure 5. Salt concentration dependence of the glass
transition temperature determined via DMTA for poly-
meric palladium complexes. Circles correspond to atac-
tic 1,2-PBu. Squares represent atactic 3,4-PL Filled
symbols represent samples that were annealed at 80 C
for 1 day.
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Figure 6. Temperature dependence of the storage
modulus (log E’) and the mechanical loss tangent (tan
&) via DMTA experiments at a frequency of 1 Hz. (a)
Binary mixture of 50 mol% atactic 1,2-PBu and 50
mol% atactic 3,4-PI, which is incompatible; (b) 4 mol%
PdCl, is added to the binary mixture in (a) to produce
a compatibilized ternary system; (c) the ternary mix-
ture in (b) is annealed at 80 C for 3 days.
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