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Measurement of Unburned Methanol and Formaldehyde
Emissions from Methanol Fueled_ Vehicles
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C. L. Myung, S. S, Hwang

ABSTRACT

In the quantitative analysis of oxygenated exhaust emissions (unburned methanol, formal-
dehyde) from methanol fueled vehicles, the oxygen contained in oxygenated exhaust gases lowers
the FID (Flame Ionization Detector) response factor of conventional THC analyzer and leads to
erroneous HC reading.

For correct measurement of various HCs including oxygenated HCs emitted from FFV
(Flexible Fuel Vehicle), first of all, the measurement technique of real HC emissions should be
established.

GC and HPLC-DNPH measuring methods specified by the EPA are used in this paper to
analyze unburned methanol and formaldehyde components in the exhaust emissions.

In emission test of FFV, unburned methanol and formaldehyde are emitted mostly during
cold transient period, and it is' shown that formaldehyde emission level is proportional to engine
displacements.

In view of the HC emission level, vehicle using M85 has 40% advantage over gasoline-fueled
vehicle in OMHCE and has a good potential of a low emission vehicle.

Keywords : Oxygenated Hydrocarbons, Flexible Fuel Vehicle, Gas Chromatography,
High Performance Liquid Chromatography, DNPH, OMHCE
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Vehicle Scoupe .54 N/A
Control Unit FFV ECU
Tuel Sensor  Electrostatic Type

Fuel Injector 4 Hole Injector

Spark Plug Cold Type
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Co.
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Fig.?2 Schematic diagram of exhaust emission
sampling system
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Fig.3 Block diagram of methanol ond
formaldehyde analysis
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Fig.5 HC compositions of M 85

THC pip(ppm) = GDHC(ppm)
+ R.Fyroy X (METHANOL (ppm)] (1)

7] A,
THCgp = Propane?] FID 2= (R.Fc,
=1)2 A THC B47)

BE

GDHC = 7}&d Ao o8 HC Wied
TE

R.Fgon= W&22 FID ¥47]¢] o
=

METHANOL = W52 Aol ol vjd o
2E v=

2 @elA AA THC <& 437 9
e wWege FID tisk A& =4
Aol dafzlejol vl YukH o R propane
o2 A% THC FH71d gk = g9

Zre 470w} tha Zelis AT o
0.73~0.85 430 "al= Ao Iz 9
o0 nigrge] FID 247 5 ¥EES
I e e EF7NAS  propsne o2
278% THC E47]4 FUd3ted AR =
o BAe AR&F HORIBA THC £47]
(MEXA-8120) 9] 7% vigtge g FID
o] & 5t

response factor v & WY&

07992 & & AT FA: A5 A4

2 el e} 2ol AA| THC F@e) a7t
oluhmz olo] g B S8 WAATkx
Zol wav e TEQ sz BAF
szago] a7aTh

3. XEAE

2862 M8 E 982 LA-4 C/T (cold
transient 505gec ) T7HEe] HiZ® L 3}
|z A¥-g HPLC-UV A&7& ol &, 24
% chromatogram< YEhd Zlo=z wig &
ArA NEEHE Ao dtel= A8y gRE-g
EEdd sto) et Al 1S WERi L
At 2@z W7 E4E e dXg 2
el AHAA impinger T # 114 < 96
% ©ldel TEYY el TS RAFE
Z impinger £ 2/ Te g% FEITIT A}

29

Bl

DNPH

FORKA|CEHYDE

[ FORMALDENYDE

e .
Impinger #1 _ '
Fig.6 Chrofnotogram example of formaldehyde
analysis of exhaust gas of M85 vehicle

DETECTOR : HPLC~UV 350nm,
QOLUMN : ODS~-80 TM(CI8), FLOW
RATE: 1 mé/min, ELUENT :70%
ACETONITRILE 309% H,O ISOCRATIG
SAMPLE LOOP: 10 #ﬂ

lopinger #2



METH.
BB FORM. X5

150

8 100
o,
50
0
LD oL HoT
TRANSIENT STABILIZED TRANSTENT
LA~4 MODE

Fig.7 Unburned methanol and formaldehyde
exhaust emission, Test condition: LA~4
mode

FORMALDEHYDE FEEDGAS EMISSIONS
FEDERAL TEST PROCEDLRE (LA-4 MODE)
FORMALGEHYDE (BY DNPH IMPINGER METHOD)
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Fig.8 Engline—out FTP emission of formaldshyda
as a function of engine displacement.
Error bars denote range of meosurements
obtdined in repeat test.
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Table 1 HC emissions of methanol fueled engine

Test conditlon: LA-4 MODE

EMISSIONS g/mile
FLELS

THCFip { GDHC | CH3OH | HCHO OMHCE

M85 1.20 0.56 | 1.79 0.163 | 1.406

GASOLINE | 2.20 | 2.20 | Na | Nea | 220

N/A:not available
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