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nano-PM ?
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(PM)

o (CARB) : 51.7°C
(condensed water)
- The main component of PM isthe unburned carbon solid particle of 15-30nm diameter,

gas phase- from fuel and partly from lubricant, and all named as fines, dust, soot, mist, fog,
and smog are a part of PM.

Carbon
Solid(SOL)

Adsorbed
Hydrocarbons

Com ponents of PM Sulfate(S04)
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e S0lid fraction (SOL) - elemental carbon
- ash
¢ Soluble organic fraction(SOF) - organic material from engine il

- organic material from fuel

e Sulfate particles (SO4) - sulfate acid

1994

- water

14%

41%

25%

(FTP )
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Solid Fraction (SOL)

e Ash

- carbon PM ash
- : Ca, Zn, Mg

- - Fe, Cu, Cr

- DPF
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Soluble Organic Fraction (SOF)

= SOF
- Wet PM : . SOF 50%
- Dry PM : , SOF 10%
Sulfate+H,0
Wet PM Oil HC Fuel HC Others

Dry PM
0% 20% 40% 60% 80% 100%
-PM  0.5% PM PAH 250ug/mile

- PAH 10mg/mile
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Engine PM

T e

Transmission Electron Microscopy First 3-D look at diesel particles
Diesel Particle Image (D.Kittelson) (ARGONNE Lab., 2004)

m PM,, : less than 10 (10,000nm)
m Fine particles : below 2.5 (2,500nm)
m Ultra-fine particles : below 0.1 (100nm)

m Nano-particles — less than 50nm
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=\

e Accumulation Mode : 30-500nm(100-200nm ) - PM
e Coarse Mode: 1 um - 5-20%
e Nuclei Mode : 3-30nm(10-20nm ) - 10% 90%
[
Number Mass
Distribution Distribution
«— «— < «—
Nanoparticles Ultrafine Fine Particles PM,,
(D<50nm) Particles PM, 5 (D<10um)
(D<100nm) (D<2.5pm)
,/":Accumulatio“h‘ Coarse
Mode Mode
........... e :r‘.- -.--’-__-"".."-.
0.001 0.01 0.1 1.0 10.0

PM Dia. (um)
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Nano-PM ?

— ToxXic
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Toxic Air Contaminant

e PM,. PM
e Nanoparticlea PM

¢ 1998 CARB Toxic Air Contaminant

(Diesel exhaust may cause an increase in the likelihood of cancer.)
¢ 2002 EPA : Diesdl exhaust as likely to be carcinogenic

Deposition Rate (%)
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Nano-PM ?

- (DPF)
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Cordierite Cell configurations

-)h¢
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Core Technology of DPF

Exhaust Cut

Call Plugs

Y Carbon
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e EURO-3 : EU 2000 2005

e EURO-4 - EU 2005 2006
e EURO-5 - EU 2009

CO HC+NOXx PM

(9/km) (9/km) (9/km)

EURO-3(05) 0.64 0.56 0.05
EURO-4(06) 0.50 0.30 0.025 DPF
EURO-5(09) 0.5 0.23(NOx 0.18) 0.005 DPF + NOx Cat.
» (nanoparticle) EURO-6
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e EURO-4

: EU 05.10/06.10,

06.10/08.1

e EURO-5 - EU 08.10/09.10, 09.7/10.7(?)
o - 2007
CO HC NOX PM
(g/kwh) (g/kwh) (g/kwh) (g/kwh)
EURO-3(00) 2.1 0.7 5.0 0.1
EURO-4(05) | 1.5/4.0 | 0.46/0.55 3.5 0.02/0.03 | DPF/SCR
EURO-5(08) | 1.5/4.0 | 0.46/0.55 2.0 0.02/0.03 | DPF/SCR
15.5 0.14 0.2 0.01 OPE+SCR
USA 07 (g/bhph) | (g/bhph) | (g/bhph) | (g/bhph)
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® CO,
— EU(2008), (2009)

- 30%

- EU 2012 , ;
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Organization of KPMP

GRPE/PMP |
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- : Daimler Chrysler(BlueTech)

Exhausy-gas treatment of the E320 BlusTa

e EPA bing (2007)

== e DOC + DeNOx + DPF + SCR
-, *-: —

Exhaust-gas treatment of the Vision GLI20 BlueTe:
ik H"“l-.‘_ SCH catakyti

"4@
Vi ‘?:*
x& - 4

e EPA bin5 (2009)
e DOC + DPF + urea SCR
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(6(0) HC Nox PM
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& (nano-PM)
— Toxic,

- (2012) »
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Thank you !

e-mail: yjeong@kimm.re.kr
http://www.cefv.re.kr
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