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1.

1.1

1.2 PCFV

PCFV 2002 9

2005 12 14-15

30552

00100
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+254-20-7624324
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1

2.1

2

2.4
3

4

2.4

2050
5

6

1
2 2002
3 2005 2005

http://www.who.int/phe/air/aqg2006execsum.pdf
4
5 WBCSD 2004 2030

www.wbcsd.org
6 21%-26%

50% 61% 10
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7

2.2

8

9

2.3

30

5000ppm 2
50ppm

10

7 WBCSD
8 2008

www.unep.
org/PCFV

9 K. Gwilliams, M. Kojima, T. Johnson (2004)

10 PM2.5 500ppm 50ppm 33.4%.
www.bp.com/products/fuels/bp_ecoultra/ulsd_faq.pdf
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500ppm
500ppm

50ppm

500ppm

11

2.4

12,13

14

PM

pm 10 pm 2.5 pm 0.1 15

HC
16

NOX

SOX

O3

11

12 Kseniya Lvovsky (2001) D
13

1999 5 1
2000 17 1
2004 40 1

14 http://www.epa.gov/air/urbanair/6poll.html
15 pm2.5 2.5 100

http://www.epa.gov/air/particlepollution/basic.html
16
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CO

17

18

19

20

21

17
www.epa.gov/ttn/naaqs

2005
www.who.int/phe/air/aqg2006execsum.pdf

www.airquality.co.uk/archive/standards.php
18 2004 2 55

http://www.epa.gov/nonroad-diesel/2004fr/420r04007c.pdf
19 T. Band Sun 2005 ? 2005 39

16 M. Jacobson 2002
2002 107 D19

20 2004 11 17 1995 1987-2000
21 2003 5%

69% 2003 2003
36 http://www.epa.gov/air/airtrends/aqtrnd03/pdfs/cover.pdf
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10ppm 1000ppm
10ppm 10000ppm
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22
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22

2 2006 12
1 www.unep.org/PCFV
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5000ppm
500ppm

2006 12 130
2 23

20%
500ppm 10%

2000ppm 500ppm
70% 2000ppm

5000ppm 10% 10000ppm

80%

23 www.unep.org/PCFV/data

(D)
(P)

D & P 5000ppm & 500ppm

D & P 6500ppm & 1500ppm

D & P 10000ppm & 1500ppm

D & P 300ppm & 300pm(avg),
500ppm(max)

D-15ppm
(2007) (2009)

(2010)
P-30ppm (avg)
80ppm 2006

D & P 500ppm & 1000ppm 15ppm (2009nian )

D & P 500ppm & 1000ppm
D- 50 ppm (2009)
P- 50 ppm (2009)

D & P 2000ppm & 1000ppm
D- 50 ppm (2009)
P- 50 ppm (2009)

D & P 5000ppm & 600ppm

D & P 500ppm & 500ppm 50 ppm (2010)

D & P 7500ppm & 1000ppm

D & P 5000ppm & 500ppm

1
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4.

4.1

24

25

26

15
27

28

24

25 2005 http://www.epa.gov/NE/eco/airtox/diesel.html
1995

http://www.healtheffects.org/Pubs/diesum.htm
26

A. M. Hochhauser, C.H. Schleyer L.I.Yeh D.J. Rickeard
2006-01-3370

2006 16-19 http://www.autoalliance.org/archives/wwfcbrochure.pdf
1999

B-1 http://www.epa.gov/otaq/regs/ldhwy/tier-2/frm/ria/r99023.pdf
1998

http://www.meca.org/galleries/default-file/sulfur.pdf
27 http://www.dieselnet.com/standards/
28 http://www.autoalliance.org/archives/wwfcbrochure.pdf
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4.2
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15ppm

15

EGR

500ppm

1800
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29

DOC

20-50% 90%
30

31

500ppm

DPF

32

CDPF

2000
2007

33 2009 9 1
34

35

95%
90-99% 58-82%

29
http://www.epa.gov/otaq/regs/hd2007/frm/frdslpre.pdf http://www.epa.gov/otaq/regs/hd2007/frm/ria-iii.
pdf

30 http://www.meca.org/page.ww?name=T
rucks+%26+Buses&section=Emission+Control+Technology MECA 2006 Retrofitting Emission
Controls on Diesel-PoweredVehicles:http://www.meca.org/galleries/defaultfile/MECA%20Diesel%20Retr
ofit%20White%20Paper%200406%20(revised).pdf

31 2006

32 http://www.meca.org/page.ww?name=Publications&section=R
esources

33 http://www.aecc.be/content/pdf/AECC%20Position%20on%20emissions%20control%20technologies%2
0for%20Euro%205%20&%206%20240506.pdf

34 http://www.ec.europe.eu/enterprise/automotive/index_en.htm
35 2006
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50ppm
15ppm

15ppm

FTF

150ppm 50%
500ppm

36

95%
1.5% 37

15ppm

SCR

65-80%
38

36
37 Faulkner (2002)
38 Johnson, T (2002) 12 2002 8 25-29

http://www.eere.energy.gov/vehiclesandfuels/resources/
proceedings/2002_deer_presentations.shtml
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50ppm 39

4.2.2

29
16 40

39 2000
Khair, M. 2002

2002 8 25-29

40 2005 2005 http://www.bts.gov/
publications/national_transportation_statistics/

15ppm
20%

90%

http://www.epa.gov/otaq/retrofit/retroverifiedlist.htm

http://www.arb.ca.gov/diesel/verdev/verdev.htm
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500ppm 20-50% 90%
41

50ppm 15ppm

1990

4.3

TWC

2000
42

41 http://www.meca.org/page.ww?name=Truck
s+%26+Buses&section=Emission+Control+Technology

2006 4 http://www.meca.org/galleries/defaultfile/MECA%20Diesel%20Retrofit%20
White%20Paper%200406%20(revised).pdf

42
http://www.meca.org/galleries/default-file/advancedfact.pdf
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43

4.4

50ppm
2005 12 14 15

50ppm

50ppm

43 1999
http://www.epa.gov/otaq/regs/ld-hwy/tier-2/frm/ria/r99023.pdf 1998

http://www.meca.org/galleries/default-file/sulfur.pdf
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2

500ppm

500ppm 500ppm
1000ppm

500ppm

500ppm 500ppm

50ppm

50ppm 50ppm
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5.

5.1

84%
14% 1-3% 3

3 44

API

37.6 26.9 39.4 26.8 33.4 16.8

ppm
1,300 ppm 2,300 ppm 7,400 ppm 10,000 ppm 18,000 ppm 24,000 ppm

Wt.%
0 - 0.5 0 - 0.5 0.51 - 1.0 0.51 - 1.0 1.0+ 1.0+

5.2

44 2000 6
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45

46

47

5.3

5.3.1

5.3.2

1.05%

1000ppm

48

45
46 40

47 2006
http://ww.ipieca.org

48 2006
http://ww.ipieca.org
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5.4

4-
5

50ppm

49

5.4

50

51

52

49 2003 68
28427 http://www.epa.gov/fedreg/EPA-AIR/2003/May/Day-23/a9737c.html

50
51 C.M. Cusano 1994 SAE 942017 S.D. Robertson

1994 SAE 942018
52 2001

420-P-01-001
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6.

6.1

2007
15ppm

2009 2010
2000ppm 500ppm 1

6.2

15ppm

53

54

53
http://www.westcoastdiesel.org/
http://www.epa.gov/midwestcleandiesel/index.html
http://epa.gov/region6/6xa/blue_skies_collaborative.htm
http://www.dieselmidatlantic.org/diesel/index.htm
http://www.northeastdiesel.org/

54 2003 9 2005
http:// www.findarticles.com/p/articles/mi_m0CYH/is_10_7/ai_103382165
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6.3

6.3.1

4 55

1.4
0.7 56

153 610

6.3.2

2000PPM
15000PPM 1000PPM

80-90%
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3 57

6.3.3

58

6.4

57 http://www.fleetwatch.co.za/supplements/SADiesel/DieselFactsFictionS.htm

58
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6.5

http://www.cpcb.nic.in/fueladultration/ch60703.htm

http://www.cleanairnet.org/caiasia/1412/articles-58998_Fuel_Adulteration_Ale.pdf
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1

PM2·5

PM2·5

95%

www.epa.gov/air/urbanair/6poll.html

292 19 17 November 2004
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2 2006 12

ppm

1500/2500
1500ppm

2500ppm 2009 50ppm 2005
2004

500 2005

500/2000
500ppm

2000ppm 2009
50ppm

50/350
50ppm

350ppm 2010
10ppm 50ppm

1200/4500

1200ppm
4500ppm

2010
500ppm

4500
2005/2006

4000ppm 2006
3500ppm 2008 500ppm

2005
2004

500/7000 2005

5000
2005
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5000
2005

5000
2005

300/500

300 500
(NOM-086)

2007
15ppm 2009

2009

SEMARNAT
PEMEX

5000 2005

5000
2005

5000 2005
2004

3000/5000
2005 6 2010
50ppm 2005

5000/7000

5000 2005

1500 2005

8000
2006 target of 2500 (ARPEL 2005)

2005
2004

5000 2005
2004
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42

ppm

900

5,000 (500)

5,000 10000ppm

5,000 10000ppm

10,000 25000ppm

50

9,000 12000ppm

3,500 5000ppm

1,000 1500ppm

10,000 (350) 350ppm

5,500 10000ppm

10,000 10000ppm

5,000

5,000 10000ppm 2007 500ppm
50ppm

6,500 7000ppm

10,000 10000ppm 2011

5,000 2005 2500ppm 2010 50ppm

10,000 2010

19

MW 2005 6 26

IFQC 2005 7

2004

2005
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ppm

3000

5000

500

5000

5000

5000

3000-5000

5000

10000
1000ppm

3500

5000

5000

5000-8000

7000

10000

8000 2010 5000ppm

5000

5000

5000

10000

5000

2000ppm

500

5000

5000

5000

5000
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5000

2500

5000

500

10000

3000 1330ppm

5000

3000

5000

5000

500 2010 50ppm 50ppm

11000

500

5000

5000

5000

5000

7500

5000

49

2005 5

2004 & 2005

2004 2005
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ppm

2,000/350
2000ppm

350ppm

5,000
305/82

2000ppm

2,000
305/82

2005
2000ppm 2015 500ppm

350

1993
EN 228:1993

1993 9

350
97-100%
305ppm

350/50
2007

50ppm 70% 50ppm
305ppm

2004

50

2009 2003/17/
EC 10ppm

2009

50

50 2005 (50ppm)

50 175ppm

5,000 305/82

10

5,000 305/82

5,000 305/82

50

50 126.82 135.57

2,000
2000ppm

1900

50
2006 1 1 REC Survey

50

2,000 305/82

50
98/70/EC

50ppm 350 50ppm

350/50

Petrom Rompetrol
10ppm

98/70/EC(50ppm)
246ppm

2,000/5,000

Lukoil
Euro4

(50ppm) 5000ppm

2000ppm
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10,000

10000ppm
350ppm EKO

Pancevo
50ppm

6940ppm

10 264.5ppm
262.9

50 263ppm

5,000 305 82

≤ 7,000 / 50

350ppm 2007
7000ppm

2005 75 2007-
2009

50ppm

7000 2007 350

5,000 305/82

2,000 305/82

5,000 305/82

31

2003

http://www.gasandoil.com

2003 5 12 http://www.findarticles.com/p/articles/mi_m0CYH/is_9_7/ai_
102090268

http://www.turkmenistan.ru

Lukoil 2005 http://www.lukoil.com/press_6_5div__id_21_1id_22357_.html

2005 6 26

www.unece.org

ppm

> 10,000

5,000 2000ppm

2,500

1,000

1,500

500 2010 3
4
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50 2007 5
(10-15ppm)

100 2010 4(50ppm)

500 2010 3(350ppm)

2,000 1(2000ppm)
2010 3

50 5
(10-15ppm)

500 2009-2010
4(50ppm)

5,000 2007 1000ppm

500 2010 4(50ppm)

100 2007 5
(10-15ppm)

500 2006 4(50ppm)

2,000
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150 2010 4(50ppm)

500 2010 150ppm

41
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