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Supplementary Material:

Figures S1 and S2 show normalised local OH sensitivity analysis results for a
zero-dimensional homogeneous batch reactor (designed to model autoignition
within an RCM), for 5-C iB10 and 5-C iB0O5 fuels, respectively. These analyses
are provided at a compressed pressure of 20 bar and temperatures of 710, 770,
and 830 K. Figure S1 shows that, for iB10, the hydrogen abstraction from the
primary iso-butanol (iC4HsOH) site by an OH radical is shown to be the dominant
fuel reaction and highly negatively sensitive, despite iso-butanol only
contributing 10% of the blend’s volume. Primary hydroxybutyl radicals (iC4sHsOH-
1) and H;0 are formed via this reaction. The further hydrogen abstraction of
iC4HsOH-1 to produce a relatively unreactive aldehyde and a HO; radical is also
highly negatively sensitive. These reactions provide an example of iso-butanol’s
behaviour as a radical scavenger during autoignition, consuming highly reactive
OH radicals to form less reactive HO; radicals and aldehydes. This behaviour is
important in generating the octane boosting qualities of iso-butanol but limits
the generation of NTC behaviour!-2.

Sensitivity analysis results for 5-C iB05, as shown in figure S2, do not exhibit the
same dominance by iso-butanol reactions (which appear to be much less
sensitive). Instead, reaction sensitivities appear very similar to those shown in a
previous RCM IDT study for 5-C2. For the iBO5 (much like 5-C), the dominant
fuel reactions are largely hydrogen abstractions of iso-octane (iCsHis) and n-
heptane (nCsHis) by an OH radical. At low temperatures and within the NTC
region, reactivity is promoted by abstraction from the primary and secondary
iso-octane sites, which may initiate chain branching further down the respective
low temperature oxidation pathways. On the other hand, abstraction from the
tertiary iso-octane site lacks a low temperature chain branching pathway,
ultimately resulting in the formation of relatively unreactive olefin species from
the initial iso-octane and OH radical®. Hydrogen abstractions from n-heptane
display a highly positive sensitivity throughout the low temperature to NTC
region, owing to the fuel’s importance in the driving of first-stage ignition (cool
flame) at low temperatures. While sensitivity analysis of iBO5 RCM autoignition is
not dominated by iso-butanol fuel reactions, hydrogen abstraction from the
primary iso-butanol does appear in the list of most sensitive reactions, although
it is much less negatively sensitive than in the case of iB10. Therefore, in the
case of iB0O5, the scavenging of reactive OH radicals from the radical pool by iso-
butanol may supress the NTC response, delaying it until increased temperatures
facilitate a growing radical pool. This leads to the delayed NTC witnessed in IDT
measurements? (relative to 5-C) and therefore, the cross-over witnessed
between iB05 and iB10 IDTs and KNs.



H,0, (+M) < 20H (+M)

NC,H,g + OH < C,H;5-2 + H,0
CeHsCH,j + HO, «» CgH5CH,0j + OH
iCgHyg + OH < aCgHy; + H,0
nC,H,s + OH & C,H;.-3 + H,0
iCgHyg + OH < bCgH;; + H,0
iC4HgOH + OH ¢ iC,HgOH-3 + H,0
C,H,.0,-2 «» C,H,,00H2-4

CH;0, + HO, « CH;0,H + O,
CeHyo-1 + OH < CgHy41-3 + H,0
iC4HgOH-1+0,0iC,Hz0H-10,
CeHsCHO + OH <> H,0 + C4HCjo
nC,;H,;¢ + OH & C;H,s-4 + H,0
tC,HyO, > iCyHg + HO,

iC,HgOH-1 + 0, © IC;H,CHO + HO,
C,HsOH + OH ¢ sC,H,OH + H,0
CH,O + OH & HCO + H,0

iCgHyg + OH & cCgHy; + H,0
iC,HsOH + OH « iC,HgOH-1 + H,0
H,0, + O, <> 2HO,
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Figure S1. Normalised local OH sensitivity analysis of zero-dimensional RCM IDT
modelling, results for iB10 at 710-830 K. Pc=20 bar, ®=1.



H,0, (+M) <> 20H (+M)

C¢HsCH,j + HO, & C¢HCH,0j + OH
nC,H,q + OH <> C,H,5-2 + H,0
iCgH;g + OH > aCgH,5 + H,0
nC,Hye + OH & C,H, -3 + H,0
iCgH;g + OH <> bCgH,5 + H,0
C,H,50,-2 <> C,H,,00H2-4

CH;0, + HO, <> CH,0,H + 0,
C¢HsCHO + OH « H,0 + C4HsCjO
CgHi1 + OH < CgH41-3 + H,0
nC,;Hy + OH < C;H 5-4 + H,0
CgHsCH; + OH < CgH,CH,j + H,0
H + O, (+M) & HO, (+M)
dCgH,50, « dCgH,,O0H-c

tC,H 0, © IC,Hg + HO,

iC4HsOH + CH « iC,HgOH-1 + H,0
C,HsOH + OH « sC,H,OH + H,0
CH,0 + OH < HCO + H,0

iCgH;g + OH < cCgH,y; + H,0

H,0, + 0, <; 2HO,
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Figure S2. Normalised local OH sensitivity analysis of zero-dimensional RCM IDT
modelling, results for iBO5 at 710-830 K. Pc=20 bar, ®=1.
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