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Investigation on Emission Characteristics of Methanol Vehide’s Aldehyde and
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Abstract: Investigation on the character and quantity of aldehydes and ketones emitted from methanol vehicle was implemented respectively by
using high peformance liquid chromatograph( HPLC) method. Experiments of vehicles equipped with and without three-way catalyst( TWC)
under transient and seady mode were carried out. The emision results were compared with that of gasoline vehicle. The data showed that the
efficiency of aldehydes and ketones emitted from methanol vehicle and gasoline vehicle were 22. 53% and 48 95% with TWC under transient
state respectively. When the vehicle is fueled with methanol, the main emissbns are fomaldehyde, acetaldehyde, acraldehyde+ acetone, and
these three matters account for 97. 18% of the total emission. Thi poportion is 39. 07% when the vehidle is fueled with gasoline. However,
the total quantity of aldehydes and ketones from methanol vehicle without TWC was less than that from gasoline vehicle without TWC. Whether
wih or without TWC, aldehydes and ketones from methanol vehicle were more than that from gasoline vehicle under steady states. When the
vehicle is fueled wih methanol, the emission of aldehydes and ketones is on the top level at the speed of 60 kmyh, and the converting
efficiency is also the highest, which is 88. 50% . When at the speed of 60 kmy/ h, 90 knf h, 120kny h, the formaldehyde quantity of methanol
vehicle was 332 94% , 374. 47% and 357. 58% as much as that from gasdline vehicle respectively.
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Table 3 Standard curve of aldehyde and ketone wmpounds( n=5) +
RS/ % , 25.17%
y= 39 583 1554x + 0. 945798 0999  0.31 12.80% 77.52%  91.96%,
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y= 35 83 5502x - 0. 0072466 O 999 0.19 s
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+ 1. 64 1.43 055 1. 56
14 1.29 0.29 0 0
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Table 5 Aldehyde and ketone pollutants emission of gasoline vehicle at steady state/ mg® km~ !
60 kn/ h 90 km/ h 120 kny h
wo.TWC with TWC w 0. TWC with TWC w/ 0. TWC with TWC
829 2. 40 0.8 3.68 7.69 17.71 047 2.3 7.05 16 86 033 1.51
KR’ 5. 15 7.9 2.06 3.28 342 5368 0. 68 6. 14 323 387 0.62
+ 231 1. 76 3.5 4.25 1.63 L2 317 2. 67 3.48 147 416 4.96
2 87 0. 72 0. 31 0.38 1.98 04 021 0. 20 2.05 Q61 027 0.18
0 0 0. 28 0.40 0 0 0 0. 18 0 0 0 0.14
030 0 0. 20 0 0.42 019 0 0 6.90 024 0 0
371 4. 0 0 1.37 0 366 a1 0. 4 0 313 009 0.44
0 0 0.4 0 0 0 0 0. 11 0 0 0 0.09
4 8 0. 45 0 0.13 0.26 x4 0 0 0.48 025 0 0.03
0 2. 4 0 0 0 L 38 0 0. 38 0. 66 118 0 0.40
0 43. 61 8 54 12.27 0 28 46 0 6. 89 0 26 97 0 8.37
30 28. 40 0 3.68 1.52 1771 031 2.3 0 16 86 019 1.51
3270 5. 15 21. 06 2.06 16.78 342 929 0. 68 26.76 323 891 0.62
6
2 2
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Table 6  Amount of toxic and hammful matters emited from gasoline
and methanol vehicle at all states( with TWC)/mg km™ ! ’
N
60 km/ h 08 7.09 3.55 3
90 km/ h 047 5.68 3.17
120 kny h 033 3.87 4.16 (1) ,
a7 2.34 1.43
60 km/ h 38 2.06 4.25
90 km/ h 22 0.68 2.67
120 kny sl 0.62 4.96 22.53%  48.95%.
5% 1.43 1.56 (2) , ,




8 2203
[ 8] , , , -
(3) i i [J]. , 2002,20( 5) : 399-402.
[ 9] LiuSH, CuyClemente E R, Hu T G, et al. Sudy of spark
ignition engine fueled with methanol/ gasoline fuel blends[ J]. Applied
’ + Themmal Engineering, 2007, 27: 1904 1910.
[ 10] , , )
(4) , , [J]. , 2005, 26(3) : 12-15.
[11]  Grosjean D, Grogiean E, Gerler A W. OrRoad Emissions of
’ Carbonyls from LightDuty and Heavy-Duty Vehicles[ J]. Environ Sci
’ ’ Technol, 2001, 35: 45-53.
[12] , , , ( PAHs)
[J]. ,2004, 1: 10+ 106.
[1] [ [13] USEPA (U.S. Environmental Protection Agency). Determination of
(TJ36-79) [M]. . , Polycyclic Aromatic Hydrocarbons (PAHs) in Ambient Air Using Gas
1986. Chromatography Mass Spectrometry ( GGMS) [J]. U. S. EPA
[2] M]. . L2004, Technical Assigance Document, EPA/ 25 R-96/010b ( TO-13A) .
[ 3] Thomas D, Duibin J, Miller W, @& dal. FEffects of Fuel Ethanol [ 14] ’ ’ . [M].
Content and Volatility on Regulated and Unregulated Fxhaust -2006. 10+107.
Emissions for the Latest Technobgy Gasoline V ehicles| J]. Environ [15] Juwg H J, Kittelson D B, Zachariah M R. Characteristics of some
Sci Technol, 2007, 41: 4059-4064. biodiesel-fueled diesel particle emissions and the kinetics of oxidation
[4] , , , [J]. Envron Sci Technol, 2006,40( 16) : 4949-4955.
(. , 2007, 28(7) : 16321636, [16] ZhuJY, LeeK O, Yozgatligil A, et al. Effects of engine operating
[ 5] HeebNV, Foss AM, Back C, et al. Velocitydependent emission conditions on morphology, microstucture, and fractal geametry of
fadors of Benzne, Toluene and C2-benzenes of a passenger car light-duty diese]l engine particulates [ J]. Proceedings of The
equipped with and withowt a regulated 3-way catalyst [ J]. Combustion Institute, 2005, 30(2) : 2781-2789.
Atmospheric Environment, 2000, 34: 1123-1137. [17] ’ ’ 4
[ 6] GB 18352 3-2005. ( M,s 16 1. » 2000, 27
1 v )[S]. (6 : 1052 1055.
[ 7] TangS, Grahan L, Shen L, et al. Simultaneous Detemmination of [18] Matins E M, Aibilla G, Baverfeldt GF, et a. Ammospheric levels

Catbonyls and NO, in Exhausts of Heavy-Duty Diesel Trucks and
Tramsit Buses by HPLC following 2, 4 Dinitrophenylhydrazine
Cartridge Collection[ J]. Environ Sci Technol, 2004, 38: 5968 5976.

of aldehydes and BTEX and their relationship with vehicular fleet
changes in Rio de Janeiro whan area[ J]. Chemosphere, 2007, 67:

2096-2103.



