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F ig u r e  A l  FT-IR Spectrum o f  silica, 0 .007  pm, from Aldrich Chem ical C o., Inc.,



F ig u r e  A 2  FT-IR Spectrum o f  silica , 10.97 pm, from PPG Siam S ilica  C o., Ltd.



F ig u r e  A 3  FT-IR Spectrum o f  lic e  husk ash, 13.47 pm. NJ



F ig u r e  A 4 FT-IR Spectrum o f ethylene g lycol (EG) L/1



F ig u re  A 5  FT-IR Spectrum o f  triethanolamine (TEA) Lfx



F ig u r e  A 6  FT-IR Spectrum o f  diethanolamine (DEA) Ch



F ig u re  A 7 'H-NM R (d(,-DMSO) Spectmm o f  EG O s



F ig u r e  A 8  'H-NM R (d6-DM SO ) Spectrum o f TEA



F ig u re  A 9 'H -NM R (dfi-DMSO) Spectrum o f  DEA 00
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F ig u r e  A 10 13C-NM R (d6-DM SO ) Spectrum o f  EG G/*SO



F ig u r e  A l l  13C-NM R (d6-DM SO ) Spectrum o f TEA Os©
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F ig u r e  A 1 2  13C-NM R (d6-DM SO ) Spectrum o f  DEA



Figure A13 FT-IR Spectrum o f sample 1 synthesized from silica 0 .007 |Lim, TEA and EG. ONNJ



F ig u r e  A 1 4  FT-IR Spectrum o f  sample 2 synthesized from silica 10.97 pm, TEA and EG. ONนิ)



F ig u r e  A l 5 FT-IR Spectrum o f  sample 3 synthesized from rice husk ash 10.97 pm, TEA and EG ON
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F ig u r e  A l 6 'H-NM R (d6-DM SO ) Spectrum o f  sample 1 synthesized from silica 0 .007 pm, TEA and EG. OsCn



F ig u r e  A l  7  'H -N M R  (d 6-D M S O ) S p e c tm m  o f  sa m p le  2  sy n th e s iz e d  fro m  s il ic a  1 0 .9 7  jim , T E A  an d  E G .



F ig u r e  A 1 8  'H -N M R  (d 6-D M S O ) S p ectru m  o f  sa m p le  3 s y n th e s iz e d  fro m  r ice  h u sk  ash  1 3 .4 7  p m , T E A  an d  E G .
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F ig u r e  A 2 0  , 3C -N M R  (d 6-D M S O ) S p e c ti um  o f  sa m p le  2 s y n th e s iz e d  from  s il ic a  1 0 .9 7  p m , T E A  an d  E G Q>'ô



F ig u r e  A 2 1  13C -N M R  (d 6-D M S O ) S p e c tm m  o f  sa m p le  3 sy n th e s iz e d  from  rice  h u sk  ash  1 3 .4 7  เแทไ, T E A  and E G . <5
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F ig u r e  A 2 2  29S i-N M R  (d<3-D M S C )) S p ectru m  o f  sa m p le  1 sy n th e s iz e d  from  s i l ic a  0 .0 0 7  jam, T E A  an d  EG .



F ig r u e  A 2 3  29S i-N M R  (d 6-D M S O ) S p ectru m  o f  sa m p le  2 s y n th e s iz e d  from  s il ic a  1 0 .9 7 |im , T E A  an d  EG . "Jn3



F ig u r e  A 2 4  29S i-N M R  (d é -D M S O ) S p ectru m  o f  sa m p le  3 sy n th e s iz e d  from  rice  h u sk  ash  1 3 .4 7  |im , T E A  and E G . -JGO



F ig u r e  A 2 5  T G A  T h erm og ram  o f  sa m p le  1 sy n th e s iz e d  from  s il ic a  0 .0 0 7  p m , T E A  an d  E G .
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F ig u r e  A 2 6  T G A  T h erm og ram  o f  sa m p le  2 s y n th e s iz e d  from  s il ic a  1 0 .9 7  (Lim, T E A  and E G .
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F ig u r e  A 2 7  T G A  T h erm og ram  o f  sa m p le  3 s y n th e s iz e d  from  l i c e  h u sk  ash  1 3 .4 7  \ i m ,  T E A  and E G . >1
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F ig u r e  A 2 8  F T -IR  S p ectru m  o f  sa m p le  4  s y n th e s iz e d  from  s il ic a  0 .0 0 7  p m , D E A  an d  E G . ร
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