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APPENDIX A

Calibration Curve of Standard Polycyclic Aromatic Hydrocarbons
for EPA 610
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Figure A-2 Calibration curve o f Acenaphthylene
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Figure A-3 Calibration curve o f Acenaphthene
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Figure A-4 Calibration curve o f Fluorene
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Figure A-6 Calibration curve o f Anthracene
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A P P E N D IX  B

The Chromatogram of Diesel Exhaust Emission
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Figure B -l The chromatogram o f  standard PAHs
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F igure B-2 The chromatogram o f  exhaust em ission o f  base diesel fuel at 800 rpm



F igure B-3 The chromatogram o f  exhaust em ission o f  base diesel fuel at 1600 rpm
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F igure B-4 The chromatogram o f  exhaust em ission o f  base diesel fuel at 2400 rpm
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Figure B-5 The chromatogram o f  exhaust em ission o f  BIO Blend at 800 rpm



Figure B-6 The chromatogram o f  exhaust em ission o fB lO  Blend at 1600 rpm
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Figure B-7 The chromatogram o f exhaust em ission o f  BIO Blend at 2400 rpm



Figure B-8 The chromatogram o f  exhaust em ission o f  B20 Blend at 800 rpm
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Figure B-9 The chromatogram o f  exhaust em ission o f  B20 Blend at 1600 rpm
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Figure B-10 The chromatogram o f  exhaust em ission o f B20 Blend at 2400 rpm
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Figure B - l l  The chromatogram o f  exhaust em ission o f  B30 Blend at 800 rpm
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Figure B-12 The chromatogram o f  exhaust em ission o f  B30 Blend at 1600 rpm



F ig u re  B -13  The  ch rom a tog ram  o f  exhaust em iss ion  o f  B 30  B le nd  at 2400 rpm
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F ig u re  B -14  The ch rom a tog ram  o f  exhaust em iss ion  o f  RPO 20 B le nd  at 800 rpm



F ig u re  B -15  The  ch rom a tog ram  o f  exhaust em iss ion  o f  RPO 20 B lend  at 1600 rpm
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F ig u re  B -17  The  ch rom a tog ram  o f  exhaust em iss ion  o f  CPO 20 B lend  at 800 rpm



Figure IM  8 The chromatogram o f exhaust emission o f CPO20 Blend at 1600 rpm





APPENDIX c

T h e  ° C -N M R ,  'H - N M R  and  F T - IR  S p e c tru m  o f  P a lm  O i l  M e th y l E s te r
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Figure C-l The 13C-NMR spectrum o f palm oil methyl ester in CDCI3
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Figure C-2 The ’H-NMR spectrum o f palm oil methyl ester in CDCI3
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F ig u re  C -3  T h e  F T - IR  spectrum  o f  pa lm  o il m e th y l ester



APPENDIX D

T h e  C o n c e n tra t io n  o f  in d iv id u a l P A H  in  D ie se l E x h a u s t



T a b le  D - l  C o n c e n tra tio n  o f  P A H s  in  diesel test eng ine exhaust em iss ion

Concentration of PA Ils in diesel test engine exhaust emission (|ig/m3 of exhaust)Fuel rpm Naph. Ace.thyl. Ace.thene Fluorene Phen. Anthrac. Fluoranth. Pyrene B[a]A Chrys. B[k)F B[ghi]P Total

800 8.54 15.52 7.69 1.48 0.26 0.18 0.17 0.14 nd 0.35 nd 0.39 34.72Base 1600 7.18 13.64 6.46 1.12 0.22 0.13 0.09 0.11 0.20 nd nd 0.36 29.51Fuel 2400 7.92 14.15 6.82 1.34 0.19 0.15 0.13 0.12 nd 0.17 nd 0.46 31.45
800 7.67 13.67 6.92 1.24 0.23 0.16 0.14 0.13 0.48 0.18 nd nd 30.82

BIO 1600 6.46 12.28 5.81 1.01 0.18 0.12 0.08 0.10 0.18 0.06 0.26 nd 26.54
2400 6.57 12.75 6.59 1.13 0 20 0.15 0.11 0.10 0.13 0.02 0.09 0.34 28.18
800 7.66 11.57 6.15 1.18 0.21 0.14 0.14 0.11 0.18 nd nd 0.41 27.76

B20 1600 6.44 10.16 3.94 0.89 0.10 0.07 0.06 0.06 nd 0.21 0.09 nd 2 2 .0 2
2400 6.57 11.74 5.66 1.11 0.16 0.12 0.11 0.10 0.52 nd nd nd 26.10
800 5.97 10.64 5.38 0.96 0.18 0.12 0.11 0.10 0.51 nd nd nd 23.98

B30 1600 5.81 9.16 3.55 0.80 0.09 0.06 0.05 0.05 0.11 nd 0.06 0.26 20.02
2400 5.66 10.12 4.88 0.96 0.14 0.11 0.09 0.09 0.37 0.08 nd nd 22.49
800 7.99 11.43 6.35 1.28 0.21 0.14 0.30 0.14 0.28 0.37 nd 0.30 28.77

RPO20 1600 6.18 10.07 5.87 0.96 0.17 0.05 0.24 0.04 nd 0.24 0.31 0.10 24.23
2400 6.48 11.20 6.32 1.25 0.18 0.09 0.29 0.08 nd 0.44 nd 0.40 26.73
800 7.08 13.11 6.25 1.33 0.36 0.29 0.14 0.11 0.16 0.32 nd 0.36 29.51

CPO20 1600 4.91 11.52 5.69 1.28 0.26 0.18 0.15 0.04 0.46 nd 0.31 nd 24.49
2400 5.89 12.30 6.22 0.71 0.2 0.25 0.13 0.09 0.09 nd nd nd 26.02
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