


Hakko HTK0219, 

1.0 mm

GC-14B DME (CH3OCH3), formic acid (HCOOH), methyl formate (CH3OCHO), CO, CO2,

HCHO, CH4, CH3OH, H2O, O2, N2

Kofloc model-5100



Fig.1 Schematic of experimental apparatus 

200

220

240

260

280

0.5 1 1.5 2 2.5 3R
ea

ct
io

n 
te

m
pe

ra
tu

re
 [o C

]

Equivalence ratio of DME-air mixture, 

Stable 

Unstable

Experimental condition

Fig.2 Experimental conditions in this research
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Fig.3 Gas concentration (vol%) at “Stable” in various temperature conditions 
(Equivalence Ratio : 1.5, Sampling Point:1000mm from inlet) 

Fig.4 The change of gas concentration after ignition at “Unstable” (Temp.:205 ,
Equivalence Ratio:1.5, Interval between Ignition:140sec) Upper:500mm from inlet, 

Lower:1000mm from inlet



Table1

Fig.5  revised experimental setup

Table1 Amount of additives under each condition (Unit : vol.%) 
Condition WF1 WF2 WF3 WF4 WF5

Water 1.72 2.21 3.24 4.69 6.74 
Water Solution of Formic Acid

Formic Acid 1.42 1.82 2.15 2.80 3.15 

WF5



1 Fig.8

: ignite periodically   : ignite occasionally 
Fig.6 Low-temperature autoignition map with addition of water and water solution 

of formic acid 

Fig.7 Ignitable temperature region with addition of water solution of formic acid 

Fig.8 Time-sequence of temperature in reactor (right figure is magnified the left 
one); set temp.: 216 , mixture: WF5 (for detail of WF5, see Table 1



Fig.9 Gas concentration before ignition with addition of water solution of formic 
acid at the lowest temperature of ignitable region

333 HCOOH + OH = H2O + CO2 + H 
334 HCOOH + OH = H2O + CO + OH 
335 HCOOH + H = H2 + CO2 + H 
336 HCOOH + H = H2 + CO + OH 
337 HCOOH + CH3 = CH4 + CO + OH 
338 HCOOH + HO2 = H2O2 + CO + OH 
339 HCOOH + O = CO + OH + OH 



308 HOCH2O = HCOOH + OH 
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