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APPENDIX A

NUCLEAR MAGNETIC RESONANCE

A.l. Triad Distribution of ethylene/norbornene copolymer and norbornene

insertion calculated from *C-NMR spectrum

Table A.1. The assignment of trum of the ethylene/norbornene

copolymcr

Assignts | Chemical™|"_Sequénce “Seque Ref.

shift (py / ﬂ
P

C2/C3 47.6-48. Tritto et al.(1999)

C1/C4 42.0-42.6 mi' FB‘ ‘P 5&\ Tritto ez al.(1998)

C7 31.9-33.5 Tritto er al.(2000
/74 fee0)
Fs Tritto et al.(1999)
C5/C6+CH,; | 28.5-31.2 Ferro et al.(1999)
Alte --ea-:
7 s riseae
The norborne ‘? tent in the copolyi gaiculated from the *C-NMR

spectrum by the followig equa

ﬂ um AN A
- W‘E‘ﬁ‘fﬁ ﬁtﬁﬁfﬂiﬁ%ﬁmﬁ’m‘zs‘iﬁ:

from the 81gnals between 45 and 49 ppm. Where Icys, Icys and Iy are the peak

2L ¥ Lo

intensities of C2/3, C1/4 and C7 carbons in norbornene units, and Icy, is the

summation of those of ethylene carbon and C5/6 carbons as shown Figure A-1
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Figure A-2. *C-NMR spectrum of Ethylene/Norbornene copolymer perform in
toluene for 15 min (Table 4.6.)
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Figure A-4. C-NMR spectrum of Ethylene/Norbornene copolymer perform in
toluene for 60 min (Table 4.6.)
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Figure A-6. *C-NMR spectrum of Ethylene/Norbornene copolymer perform in
' xylene for 15 min (Table 4.6.)
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Figure A-8. C-NMR spectrum of Ethylene/Norbornene copolymer perform in
xylene for 60 min (Table 4.6.)



82

s =
il ——=
1 &
5'4 ‘5'3 5l2 5'1 ‘SIO 4'9 4'8 417 '45 45 _ 39 "’!,___L 2 31 30" 29 '2'8 '2'7 '2'61215 '2'4 2I3 2'2‘
. | 4 . ; ‘ -. .
Figure A-9. "*C-NMR#fSpe th¥/lent ne copolymer perform in

xylene for 420

T 4 :-
c;. Y, \
ﬂﬂﬂ?ﬂﬂﬂiﬂﬂ’mﬁ |

ARAIN TN INAY

| |
4 } M
M‘“‘MMMW\J MWN Lm..m, w 'Iw-—-........,.-JVJ tw—w
_______ T R —— - II-

Figure A-10. *C-NMR spectrum of Ethylene/Norbornene copolymer produced with
rac-Et[Ind],ZrCl, , 0.1M of NB (Table 4.8.)
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Figure A-12. *C-NMR spectrum of Ethylene/Norbornene copolymer produced with
Cp2ZrCl, , 0.1M of NB(Table 4.8.)
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Figure A-13. '3C-NMR
Cp,TiCl, , 0.
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Figure A-14. "C-NMR spectrum of Ethylene/Norbornene copolymer produced with
rac-Et[Ind],ZrCl, , 0.033M of NB (Table 4.9.)
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Figure A-15. °C- 4 Eitl rbornéne copolymer produced with
rac-Et[Ind]Z INB (Table 4.9
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Figure A-16. l3C NMR spectrum of Ethylene/Norbornene copolymer produced with
rac-Et[Ind],ZrCl, , 0.067M of NB (Table 4.9.)
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Figure A-18. >*C-NMR spectrum of Ethylene/Norbornene copolymer produced with
rac-Et[Ind],ZrCl;, , 0.2M of NB (Table 4.9.)
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Figure A-19. *C-NMR spk Ll Sf Gt ylene/N ne copolymcr produced with
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Figure A-20. >C-NMR spectrum of Ethylene/Norbornene copolymer produced with
rac-Et[Ind],ZrCl; , 0.3M of NB (Table 4.9.)
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APPENDIX B

DIFFERENTIAL SCANNING CALORIMETRY
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Figure B-1. DSC curve offfEthylenc/Noi e copolymer produced with rac-

Et[Ind],ZrCl, , . N
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Figure B-2. DSC curve of Ethylene/Norbornene copolymer produced with (n-
BuCp),ZrCl; , 0.1M of NB (Table 4.8.)
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Figure B-4. DSC curve of Ethylene/Norbornene copolymer produced with Cp.TiCl, ,
0.IM of NB (Table 4.8.)



APPENDIX C

FOURIER TRANSFORMED INFRARED SPECTROSCOPY
(FT-IR)

Table C-1. The assignment of infrared identification of polyethylene and ethylene/

norbornene copolymer (Amon and Phetsom, 1991)

) MY, Assignment
W A
J | misrH bending
o, , CHj; bending

=€ (cyclic)

Wavenumbe

720

3 stretching

transmittance (%)

Wavenumbers (cm™)

Figure C-1. IR spectrum of polyethylene produced with rac-Et[Ind],ZrCl,/MAO

catalyst system
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Figure C-2. IR spect
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Figure C-3. IR spectrum of residual from Ethylene/Norbornene copolymerization

medium in the insoluble part in hexane (0.133M of NB)
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Figure C-5. IR spectrum of residual from Ethylene/Norbornene copolymerization

medium in the soluble part in hexane (0.2M of NB)
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Figure C-7 IR spectrum of residual from Ethylene/Norbornene copolymerization
medium in the soluble part in hexane (0.4M of NB)
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