
APPENDICES

APPENDIX A Standard curve and sample’s curve of GPC (room temp.)

Standard curve of GPC (room temp.)

Figure A1 Standard curve o f polystyrene standard in THF by GPC (room temp.).
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Figure A4 GPC curve o f ring-acylated polystyrene.
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Figure A5 GPC curve o f polystyrene ring substituted with 1-hydroxypropyl group.
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P S -g-P C L  ratio 1:1
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Figure A6 GPC curve o f PS-g-PCL in ratio 1:1.
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P S -g-P C L  ratio 1:2
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Figure A7 GPC curve o f PS-g-PCL in ratio 1:2.
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P S -g -P C L  ratio 1:3
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Figure A8 GPC curve o f  PS-g-PCL in ratio 1:3.
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P S -g-P L A  ratio 1:1
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Figure A9 GPC curve o f PS-g-PLA in ratio 1:1.
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P S -g-P L A  ratio 1:2
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Figure A10 GPC curve o f PS-g-PLA in ratio 1:2.
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PS-g-PLA  ratio 1 :3
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Figure A ll GPC curve of PS-g-PLA in ratio 1:3.
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PS-g-Nylon6 ratio 1 : 1
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Figure A12 GPC curve of PS-g-Nylon6 in ratio 1:1.



109

PS-g-Nyion6 ratio 1 :2

. 2 7 9 0  

. 2 7 8 8  

. 2 7 8 6  

E  . 2 7 8 4  

. 2 7 8 2  

. 2 7 8 0  

. 2 7 7 8
0  5  1 0  1 5  2 0  2 5

R e t e n t i o n  t i m e  ( m i n . )

-----------------------ใเ ---------------------------------

า I I I--------------- โ

Figure A13 GPC curve of PS-g-Nylon6 in ratio 1 :2.
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PS-g-Nylon6 ratio 1 :3
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Figure A14 GPC curve of PS-g-Nylon6 in ratio 1:3.
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A P P E N D IX  B Standard curve o f  G PC (w ater)

Standard curve o f  G PC  (w ater)

F igure B1 Standard curve o f  glucose standard in w ater by G PC (w ater).
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A P P E N D IX  c  N M R  spectrum  o f  graft copolym er and p recursor polym er from 
paper
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rig. I. 'll and IJC NMR spectra of ring-acetylated polystyrene 
(polymer A).

F igure C l  ‘h  and 13c N M R  spectra o f  ring-acety lated  polystyrene from  Janata, M. 
(2 0 0 1 ).
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Fig. 2. 'll and l5C NMR spectra o f the polystyrene ling-stibsti- 
tuted with I-hydroxyethyl group (polymer 0).

F igure C 2 *H and 13c  N M R  spectra o f  the polystyrene ring-substitu ted  w ith  1- 
hydroxyethyl group from  Janata, e t  a l. (2001).
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<A)

<B)

Fig. 2. 'H NMR spectra o f (A) polystyrene-£rfl/>-po!y(£-cap- 
rolactone), (B) polystyrcne-gra//-poly(DL-lactide).

Figure C3 *H NMR spectra of (A) polystyrene-graft-poy(s-caprolactone), (B) 
polystyrene-graft-poiy(DL-lactide) from Janata, et  al. (2003).
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Figure C4 'h  NMR spectra of Nylon6  mixed with Polypropylene.
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A P P E N D IX  D NMR spectrum of graft copolymer and precursor polymer from 
ChemDraw Ultra 8.0 program
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F ig u re  D I ‘h  NMR spectra of ring-acylated polystyrene from ChemDraw Ultra 8.0 
Program.
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1.621.34

Figure D2 ' h  NMR spectra of the polystyrene ring-substituted with 1- 
hydroxypropyl group from ChemDraw Ultra 8.0 Program.).
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1.62 2.94

F igure D3 ' h  NMR spectra of PS-g-PCL from ChemDraw Ultra 8.0 Program.
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Figure D4 *H NMR spectra of PS-g-PLA from ChemDraw Ultra 8.0 Program.
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1.62 2.94

Figure D5 ’h  N M R  spectra o f  PS-g-N ylon6 from  C hem D raw  U ltra 8.0 Program .
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Figure D6 13c  NMR spectra of ring-acylated polystyrene from ChemDraw Ultra 8.0

Program.
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32.120.9

Figure D7 13c N M R  spectra o f  the polystyrene ring-substitu ted  w ith  1- 
hydroxypropyl group from  C hem D raw  U ltra  8.0 Program .
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32.137.4

Figure D8 13c N M R  spectra o f  PS-g-PC L  from  C hem D raw  U ltra  8.0 Program .



124

32.1 37.4

79.1 7 9 .4 75 .4
-OH

1 7 2 .0 1 7 2 .0 1 7 2 .0

14 .8 14.8 18.1

Figure D9 13c  NMR spectra of PS-g-PLA from ChemDraw Ultra 8.0 Program.
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32.1 37.4

Figure DIO 13c  NMR spectra of PS-g-Nylon6 from ChemDraw Ultra 8.0 Program.
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A P P E N D IX  E  N M R  spectrum  o f  n itrobenzene, PCL, PLA, and N ylon6 from 
C hem D raw  U ltra  8.0 program
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Figure E l *H NMR spectra of nitrobenzene from ChemDraw Ultra 8.0 Program.
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Figure E2 *H N M R  spectra o f  PC L from  C hem D raw  U ltra  8.0 Program .
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Figure E3 13c  NMR spectra of PCL from ChemDraw Ultra 8.0 Program.
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Figure E4 *H NMR spectra of PLA from ChemDraw Ultra 8.0 Program.
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Figure E5 I3C NMR spectra of PLA from ChemDraw Ultra 8.0 Program.
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Figure E6 'h NMR spectra of Nylon6 from ChemDraw Ultra 8.0 Program.
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Figure E7 l3C NMR spectra of Nylon6 from ChemDraw Ultra 8.0 Program.
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APPENDIX F Calculation of grafting percentage and the average length of grafting 
polymer

Grafting RatiûNMR (%mole) =
โ0.25 X (Characteristic peak heightUafteH pnivmer X (proton No.Usfw pnivm.rl X 100% 

(Characteristic peak height)ps X (proton No.)ps

= 0.25 X A X 2 xl00% (0.25 is degree of substituted)
B x  1

Number of monomer in Height o f specific peak of proton in grafting polymer chain
a grafting polymer chain ~ Height of specific peak of proton at end grafting polymer chai)

B
c

Figure FI Calculation of grafting percentage and the average length o f grafting 
polymer from 'h  NMR spectrum of PS-g-PLA in ratio 1:2.
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APPENDIX G UV-Vis absorption spectrum of nitrobenzene

Nitrobenzene

Figure G1 UV-Vis absorption spectrum of nitrobenzene.
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APPENDIX H Tabie of wavelength absorption and observed color of compound

O bserved Color of 
Compound

1

Color o f Light 
Absorbed

Approximate 
W avelength of Light 

Absorbed

■ i ■ 700 nm

. . 600 nm
■

Yellow 550 nm

i * •
' 1

.'''■ .̂ สื)!•ร'^ïtlsSji) ‘ 530 nm

-
.

_
iHtog น?! 500 nmmm —

450 nm

Yellow
■" _

400 nm

Figure HI Table of wavelength absorption and observed color of compound.



APPENDIX I Degradation of side chain polymer

Figure II Degradation of a polyester (polylactide) by hydrolytic scission of the
main chain ester bonds.
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Figure 12 Dominant nylonô is in the presence of a nucleophile, such as water.
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APPENDIX J TG-DTA curve of PS
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Figure J1 TG-DTA curve of PS.
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