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Table S1 Reaction mechanism of three-component fuel Iso-octane/N-heptane/Ethanol
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Reactions

iCgH s+H=C3H,;+H,

. iCsH1g+OH=CgH1,+H,0

. iCsH1g+HO,=C5H1,+H,0,
. iCsH14+0,=CsH1,+HO,

. CsH1,7+0,=C5H1,00

CgH 1 700+02:ngkCt+OH

. iCsket=CH,O+C4H1;CO+OH
. C6H 1 3CO:C4H9+C2H4+CO
. C4H9:C3H6+CH3

. CgH 1 7:C3H7+C2H4+C3H6

NC,HI1¢+H=C,H15+H,
NC,H14+OH=C;H15+H,0
NC;H14+HO,=C;H15+H,0,
NC;H14+0,=C;H15+HO,
C;H15+0,=C;H150,
C;H150,+0,=C ket+OH
C-ket=CsH11CO+CH,0+0OH
CsH11CO=C,H,+C3H,+CO
C,H15=C,Hs+C,H,+C3H
C3H,=C,H,+CH;
C3H,=C;Hg+H
C3Hg+CH3=C3Hs+CH,
C3H5+0,=C5H+HO,
C3H,+OH=C,H;+CH,0
C3H,+OH=C,H,+HCO
CH;+HO,=CH;0+0OH
CH3+OH=CH,+H,0
CH,+OH=CH,0+H
CH,+0,=HCO+OH
CH,+0,=CO,+H,
CH,+0,=CO+H,0
CH,+0,=CH,0+0
CH,+0,=CO,+H+H
CH,+0,=CO+OH+H
CH;0+CO=CH;+CO,
CO+OH=CO,+H

ngH 1 g+C7H 1 5<:>NC7H 1 6+C3H 1 7
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O+CO(+M)<=>CO,(+M)

0,+CO<=>0+CO0,
HO,+CO<=>0H+CO,
O+OH=0,+H
H+HO,=OH+OH
OH+OH=0+H,0
H+0,(+M)=HO,(+M)

OH+OH(+M)=H,0,(+M)

H,0,+H=HO,+H,
H,0,+H=0H+H,0
H,0,+0=0H+HO,
H,0,+OH=H,0+HO,
H,+OH=H,0+H
HO,+HO,=H,0,+0,
CH,0+OH=HCO+H,0
CH,0+HO,=HCO+H,0,
HCO+0,=HO,+CO
HCO+M=H+CO+M
CH;+CH;0=CH4+CH,0
C,H,+OH=CH,O+CH;
C,H,+OH=C,H3+H,0
C,H;+0,=CH,0+HCO
C,H;+HCO=C,H,+CO
C,H5+0,=C,H+HO,
CH,+0,=CH,+HO,
OH+HO,=H,0+0,
CH;+0,=CH,0+OH
CH,+H=CH;+H,
CH4+OH=CH;+H,0
CH,+0O=CH3+OH
CH,+HO,=CH;+H,0,
CH,+CH,=CH;+CH;
C3Hg=C,H;+CH;
CH,+CH,=C,H,+H,
CH,+CH,=C,H,+H+H
C,H,+M=C,H,+H,+M
C,H,+0,=HCO+HCO
C,H,+0=CH,+CO
C,H,+H+M=C,H3+M
C,Hy+H=C,H,+H,
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78. C,H;+OH=C,H,+H,0

79. C,H3+CH,=C,H,+CH;

80. C,H;+C,H;=C,H,+C,H,
81. C,H;+0=C,H,+OH

82. C,H,+OH=CH;+CO

83. C,H;=C,H,+H

84. C;H¢+H=C;H5+H,

85. C3Ht+0,=C;Hs+HO,

86. CH,CHO+H=CH;+HCO
87. CH,0+0,=HCO+HO,

88. CH,0+O=HCO+OH

89. CH,O+H=HCO+H,

90. CH,O+M=CO+H,+M

91. CH,0+M=HCO+H+M

92. HCO+OH=H,0+CO

93. HCO+O=0OH+CO

94. HCO+O=H+CO,

95. HCO+HO,=CO,+OH+H
96. C,Hs+CH;=C,Hs+CH,
Reverse Arrhenius coefficients:
97. C,H¢+H=C,H;s+H,
Reverse Arrhenius coefficients:
98. C,H¢+OH=C,Hs+H,0
Reverse Arrhenius coefficients:
99. C,Hs+0O=C,Hs+OH
Reverse Arrhenius coefficients:
100. CH;3+CH3(+M)=C,H¢(+M)
101. C,Hs+0,=C,Hs+HO,
Reverse Arrhenius coefficients:
102. C,Hs+HO,=C,H;s+H,0,
Reverse Arrhenius coefficients:
103. C,Hs+C,H,~=C,Hs+C,H;
Reverse Arrhenius coefficients:
104. C,HgtM=C,Hs+H+M
Reverse Arrhenius coefficients:
105. C,Hg+CH,=C,Hs+CH;

Reverse Arrhenius coefficients:

106. C2H6+CH302:C2H5+CH302H

Reverse Arrhenius coefficients:

107. C3H6+C2H5:C3H5+C2H6
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Reverse Arrhenius coefficients:
108. C;Hs+C,Hs=C,H¢+C3H,4
Reverse Arrhenius coefficients:
109. C,H,+0=CH,CHO+H

110. C,H;+0,=CH,CHO+O
111. CH,CHO+0,=CH,0+CO+OH
112. C,H,+OH=CH,CO+H
113. CH,CO+H=CH;+CO

114. CH,CO+0O=CH,+CO,

115. CH,CO(+M)=CH,+CO(+M)
116. C;Hg+O=CH,CO+CH+H
117. CH,CHO=CH,CO+H

118. CHy+0,+M=CH;0,+M
119. CH;0,+CH,=CH;0+CH;0
120. CH;0,+0=CH;0+0,

121. CH;0,+H=CH;0+OH

122. CH;0+H=CH;+OH

123. CH;+O=CH,0+H

124. CH;+0,=CH,0+0
Reverse Arrhenius coefficients:
125. CHy+H(+M)=CH,(+M)
126. CH;0,H=CH,0+0H

127. CH3 02+CH202CH3 02H+HCO

128. C2H4+CH302=C2H3+CH302H
129. CH4+CH;0,=CH;+CH;0,H
130. CH;0,+HO,=CH;0,H+0,

131. C,H;OH(+M)=CH3+CH,OH(+M)

132. C,H;OH(+M)=C,Hs+OH(+M)

133. CzHSOH(+M):C2H4+H20(+M)
134. C,H;OH(+M)=CH;HCO+H,(+M)

135. C,H;OH+OH=C,H,0H+H,0

136. C,H;OH+OH=CH;CHOH+H,0
137. C,HsOH+OH=CH;CH,0+H,0

138. C,HsOH+H=C,H,OH+H,
139. C,H;OH+H=CH;CHOH+H,
140. C,HsOH+H=CH;CH,0+H,
141. C,H;OH+0=C,H,OH+OH
142. C,H;OH+O=CH;CHOH+OH
143. C,HsOH+0O=CH;CH,0+0OH
144. C,HsOH+CH,=C,H,OH+CH,
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C,H;OH+CH;=CH;CHOH+CH,
C,HsOH+CH;=CH,CH,0+CH,
C,H;OH+HO,=CH;CHOH+H,0,
C,H;0H+HO,=C,H,0H+H,0,
C,H;0H+HO,=CH;CH,0+H,0,
C,H,+OH=C,H,0H
C,H,0H+0,=HOC,H,0,
HOC,H,0,=CH,0+CH,0+0OH
CH;CHOH+0,=CH;HCO+HO,
CH;CHOH+0,=CH;HCO+HO,
CH;CHOH+CH;=C;Hg+H,0
CH;CHOH+0=CH;HCO+OH
CH,CHOH+H=C,H,+H,0
CH;CHOH+H=CH3+CH,OH

CH;CHOH+HO,=CH;HCO+OH+OH

CH;CHOH+OH=CH;HCO+H,0
CH;CHOH+M=CH;HCO+H+M
CH,CH,0+M=CH;HCO+H+M
CH;CH,0+M=CH;+CH,0+M
CH,CH,0+0,=CH;HCO+HO,
CH,CH,0+CO=C,Hs+CO,
CH,CH,O0+H=CH;+CH,0H
CH,CH,0+H=C,H,+H,0
CH,CH,0+OH=CH;HCO+H,0
C,Hs+HO,=CH;CH,0+0OH
CH;HCO=CH,+HCO
CH;HCO+H=CH;CO+H,
CH;HCO+0=CH;CO+OH
CH;HCO+OH=CH;CO+H,0
CH;HCO+0,=CH;CO+HO,
CH;HCO+CH,=CH;CO+CH,
CH;HCO+OH=CH,HCO+H,0
CH;HCO+0=CH,HCO+OH
CH;HCO+H=CH,HCO+H,
CH;HCO+HO,=CH,CHO+H,0,
CH;HCO+HO,=CH;CO+H,0,
CH,HCO=CH,+CO
CH,HCO=CH,CO+H
CH;CO(+M)=CH3+CO(+M)
CH;CO+H=CH3+HCO
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193.

CH;CO+H=CH,CO+H,
CH;CO+0=CH3+CO,
CH,CO+0=CH,CO+OH
CH,OH+0,=CH,0+HO,
CH,OH+0,=CH,0+HO,
CH,OH+H=CH,+OH
CH,OH+H=CH,O+H,
CH,OH+0=CH,0+0OH
CH,OH+OH=CH,0+H,0

DUP
DUP
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rate constant k=AT"exp(-E/RT), unit of E in cal'mol™



