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Analysis of Emission Behavior of Aldehydes during Cold-Starting of Diesel Engine

Kazuhiro Hayashida  Yuutalkeda TadashiTsshiki HiromiTshitani HirakuKashiwagaa Toshitaka Minami

The influence of diesel exhaust aftertreatment system on tailpipe emission of aldehydes during cold-starting of diesel

engine was examined. Emission behavior of aldehydes at rear side of the aflertreatment system was compared with that

of engine-out emission, Differences of the emission behavior indicate that dissolving of aldehydes in water and physical
adsorption of aldehydes on wall surface had been taking place within the afterireatment system during the early stage of
after the engine start-up, Subsequenﬂy, the trapped aldehydes within the aftertreatment system were discharged from it
as engine warm-up progressed. Emission trend of aldehydes roughly corresponds o that of exhaust odor intensity

evaluated by sensory assessment.
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Table |  Concentration, partial pressure P,’ and saturated vapor
pressure P, at —30°C of each aldchyde

Cong. P, P, (-307C)

Compound lopmi kPal KPal Ref,
Formaldehyde 24.83 2.55E-03 60.604 {4)
Acetaldehyde 10.87 1.11E-03 10,479 {4)
Acrolein 2.82 2.89E-04 2.071 [CY]
Acetone 2.61 2.68E-04 1.555 )]

Propionaldehyde 1.93 1.98E-04 2.354 {4)
Crotonaldehyde 0.97 9.93E-05 0.143 {4}

Methacrolein 0.55 5.64E-05 1.000 (5)
2-Butanone 0.56 5.77E-05 0.411 (4}
Bufyraldehyde 0.89 9.11E-05 0.448 4
Valeraidehyde 0.48 4 92E-05 0.111 (6)
Benzaldehyde 0.44 4.47E-05 0.001 {4
p-Tolualdehyde 0.22 2.22E-05 NIA
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Table2 Henry’s law constant X}, and saturated vapor pressure

P, at 40°C of each aldehyde
Molarmass | Ku {256 C) | P (40 °c) | References
C und
ermpo [ghmof | Pa-mmol] kPa] Ky | P,
a | Formakiehyde 30.03 0.031 784220 {6) (4)
b | Acelaldehyde 44.05 7.116 202479 {6 )
c | Acrolein 56.06 13.774 64.072 6 | @
d | Acelone 58.08 3531 55.844 {6) [6))
¢ | Propionaldeinde £8.08 7.585 75.714 {6) 4)
T [ Crolonakdehyde 70.09 1.964 10.154 @ | @
g | Methacrolein 70.09 23601 37.769 {B} (8)
h | 2Butanone 7211 5373 23.490 {6} ()
i_| Buyraklehyde 7211 10.361 28578 R
j | vaeraidehyde 36.13 15543 10068 &) (5}
k | Benzaidehyde 108.12 2665 0431 {6} [GA]
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Tabie3 (dor rating scale

intensity rafing Category description
0 No ‘odor
1 Faint
2 Distinct
3 Strong
4 Very strong
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