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Abstract:

The  precise  mechanism  by  which  organic  friction  modifiers  adsorb  to  a  metal  surface  and  reduce  friction  and  wear  remains  unclear.

Conflicting  results  exist  between  the  currently  accepted  theory  for  lubrication  and  molecular  dynamics  simulations.In  order  to  utilise

these  compounds  optimally,  this  mechanism  must  be  precisely  understood,  informing  the  next  generation  of  friction  modifiers  that

drastically  improve  the  lifetimes  of  engines  and  significantly  reduce  fuel  emissions.
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Details of �tting parameters used in the modelling of small-angle neutron scattering (SANS) data are

presented within, as well as additional graphs showing all datasets. For all SANS modelling, the ellipsoid

model in SasView was used without including a polydispersity contribution.1 A summary of the physicochemical

properties for the sample components are shown in Table S1.

Table S1: Physicochemical properties of compounds used in this study.
Additive Molecular weight Density Dipole moment SLD

g/mol g/mL D �10�6 Å�2

Gylcerol monooleate 356.55 0.94 0.21

Oleic acid 282.47 0.90 2.47 0.08

Toluene 92.14 0.87 0.36 1.09

Phenol 94.11 1.07 1.22 1.45

H2O 18.02 1.00 1.85 �0.56

D2O 20.03 1.11 1.86 6.36

D-dodecane 196.50 0.86 0.07 6.71
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Figure S1: (a)

Table S2: Ellipsoid model �tting parameters of glycerol monooleate (GMO) in D-dodecane at di�erent

concentrations and temperatures.
25�C 40�C 60�C

[GMO] Scale REq: RAx: Scale REq: RAx: Scale REq: RAx:

mM factor nm nm factor nm nm factor nm nm

5.0 7.12 � 10�4 2.30 0.91 - - - - - -

10.0 1.75 � 10�3 2.69 1.27 1.24 � 10�3 2.96 1.10 - - -

19.9 3.87 � 10�3 2.61 1.37 3.10 � 10�3 2.69 1.27 1.90 � 10�3 2.58 0.90

48.9 9.99 � 10�3 2.40 1.32 8.54 � 10�3 2.35 1.19 6.66 � 10�3 2.29 0.97

80.5 1.66 � 10�2 2.37 1.35 1.48 � 10�2 2.32 1.25 1.23 � 10�2 2.28 1.07

123.5 2.45 � 10�2 2.30 1.40 2.20 � 10�2 2.26 1.31 1.87 � 10�2 2.22 1.19

Table S3: Ellipsoid plus fractal model �tting parameters of 20 mM glycerol monooleate (GMO) in D-

dodecane at 60�C.
[GMO] Ellipsoid scale REq: RAx: Fractal scale RFrac: Fractal Cuto� length

mM factor nm nm factor nm dimension nm

19.9 1.95 � 10�3 2.58 0.90 1.00 � 10�3 27.50 1.40 60.00
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