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APPENDIX A

Calibration Curve of Standard Polycyclic Aromatic Hydrocarbons
for EPA 610
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Figure A-1 Calibration curve of Naphthalene
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Figure A-2 Calibration curve of Acenaphthylene
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Figure A-3 Calibration curve of Acenaphthene

Peak Area

4000000
3500000 y =434295x - 84477
3000000 R* = 0.9437
2500000
2000000
1500000
1000000
500000

0

0 2 4 6
ug/mi

Figure A-4 Calibration curve of Fluorene
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Figure A-5 Calibration curve of Phenanthrene
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Figure A-6 Calibration curve of Anthracene
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Figure A-7 Calibration curve of Fluoranthene
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Figure A-8 Calibration curve of Pyrene
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Figure A-10 Calibration curve of Chrysene
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APPENDIX B

The Chromatogram of Diesel Exhaust Emission
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Figure B-I The chromatogram of standard PAHs
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Figure B-2 The chromatogram of exhaust emission of base diesel fuel at 800 rpm
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Figure B-3 The chromatogram of exhaust emission of base diesel fuel at 1600 rpm
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Figure B-4 The chromatogram of exhaust emission of base diesel fuel at 2400 rpm
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Figure B-5 The chromatogram of exhaust emission of BIO Blend at 800 rpm
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Figure B-6 The chromatogram of exhaust emission ofBIO Blend at 1600 rpm
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Figure B-7 The chromatogram of exhaust emission of BIO Blend at 2400 rpm
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Figure B-8 The chromatogram of exhaust emission of B20 Blend at 800 rpm
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Figure B-9 The chromatogram of exhaust emission of B20 Blend at 1600 rpm



74 1 PR

{(mU)

236 |

ZF5

wn

m ttw uLkaMJWLLJJ.L'di._.l

1 W F]
iy

—le,

i RN i sl rJ

195 PO . o A e ol e i)
9119 Ry e 3(1.79 1)

Figure B-10 The chromatogram of exhaust emission of B20 Blend at 2400 rpm
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Figure B-12 The chromatogram of exhaust emission of B30 Blend at 1600 rpm
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Figure B-13 The chromatogram ofexhaust emission of B30 Blend at 2400 rpm
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Figure B-14 The chromatogram ofexhaust emission of RP020 Blend at 800 rpm



246 -

241 |

236 }
()

231 |

] | KLJ‘,UJ;HJJ i !

i jh W, l.--.ul_-JJ |

--—a\J--l,...l.,--a.--le.g L J !

'——

Sl ‘____,L ;,_,__,l_.__.J_}--.;_J_L..__-.\._L_.L..U-LLL-—\V“_,_..LJ.

a 9.19 10.39 76 A6 .79

T 16
(Mind

Figure B-15 The chromatogram of exhaust emission of RPO20 Blend at 1600 rpm



275

262 |

249

()

236

Zz3

218

:\lMJ$w£EJ

jy‘JiJmeLJ.LMJ_..uuL.uJ.

--—--l wlel -JLJ\-s-A.L-—"“lLﬂc—.l—Ln A_-‘k*—\l;»\.LJ\U A
; A

0

9.19 10.39 27 6 36,.79

(Min)d

Figure B-16 The chromatogram of exhaust emission of RPO20 Blend at 2400 rpm
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Figure B-17 The chromatogram of exhaust emission of CP0O20 Blend at 800 rpm
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Figure IM 8 The chromatogram of exhaust emission of CPO20 Blend at 1600 rpm
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Figure B-19 The chromatogram of exhaust emission of CPO20 Blend at 2400 rpm




APPENDIX C

The °C-NMR, '"H-NMR and FT-IR Spectrum ofPalm Oil Methyl Ester
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Figue Cl The 2-NMR spectrum of palm oil methyl ester in CDCl3
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Figure C-2 The 'H-NMR spectrum of palm oil methyl ester in CDCls
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Figure C-3 The FT-IR spectrum ofpalm oil methyl ester




APPENDIX D

The Concentration ofindividual PAH in Diesel Exhaust



Table D-I Concentration of PAHs in diesel test engine exhaust emission

Fe

B

Al

0

Iom

800
1600
2400
800
1600
2400
800
1600
2400
800
1600
2400
800
1600
2400
800
1600
2400

Naph.

8.54
7.18
1.92
1.67
6.46
6.57
1.66
6.44
6.57
5.97
5.81
5.66
7.99
6.18
6.48
7.08
491
5.89

Ace.thyl.

15.52
13.64
14.15
13.67
12.28
12.75
11.57
10.16
11.74
10.64
9.16
10.12
11.43
10.07
11.20
1311
11.52
12.30

Conpertration of PAIlS in desd tet engine exeLt enission ([ig/i3of exeLs)

Ace.thene

7.69
6.46
6.82
6.92
581
6.59
6.15
3.94
5.66
5.38
3.95
4.88
6.35
5.87
6.32
6.25
5.69
6.22

Fluorene

148
112
1.34
124
101
113
1.18
0.89
111
0.96
0.80
0.96
1.28
0.96
1.25
133
1.28
0.711

Phen.

0.26
0.22
0.19
0.23
0.18
020
0.21
0.10
0.16
0.18
0.09
0.14
0.21
0.17
0.18
0.36
0.26
0.2

Anthrac.

0.18
0.13
0.15
0.16
0.12
0.15
0.14
0.07
0.12
0.12
0.06
0.11
0.14
0.05
0.09
0.29
0.18
0.25

Fluoranth.

0.17
0.09
0.13
0.14
0.08
0.11
0.14
0.06
0.11
0.11
0.05
0.09
0.30
0.24
0.29
0.14
0.15
0.13

Pyrene

0.14
0.11
0.12
013
0.10
0.10
011
0.06
0.10
0.10
0.05
0.09
0.14
0.04
0.08
0.11
0.04
0.09

B[a]A

nd
0.20
nd
0.48
0.18
0.13
0.18
nd
0.52
051
0.11
0.37
0.28
nd
nd
0.16
0.46
0.09

Chrys.

0.35
nd
0.17
0.18
0.06
0.02
nd
0.21
nd
nd
nd
0.08
0.37
0.24
0.44
0.32
nd
nd

BK)F

nd
nd
nd
nd
0.26
0.09
nd
0.09
nd
nd
0.06
nd
nd
0.31
nd
nd
0.31
nd

B[ghilP

0.39
0.36
0.46
nd
nd
0.34
0.41
nd
nd
nd
0.26
nd
0.30
0.10
0.40
0.36
nd
nd

Total

34.72
29.51
3145
30.82
26.54
28.18
21.76
22.02
26.10
23.98
20.02
22.49
28.17
24.23
26.73
29.51
24.49
26.02
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