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Driving mechanism of mechanochemical reactions caused by external forces
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Fig.1 Simulation model : initial (left) and final state (right).
The gray and white spheres represent carbon and hydrogen
atoms, respectively.
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Fig.2 Reaction profile of propylene dehydrogenation on a diamond (111) with varying
normal pressure (left) and shear stress (right).

626



FNAX—=PRDT DT DIHER S N2, FE T, EMEGS, EARS
H, B bR A =25 5E LT, FEICLvEbNZT— 2 A
$PUCEWotif AL, S5 8Eficiio- =%ty &7
7= (Fig3). RHPORMIT—FHE2RLTEY, Z&kamlick-
THOLNE R EREITFHEER 2R L WD 2 R RTHENS.
£/, ZWRITMM AR Lz Z & T, Figd (IRt &9 REMGT, B A
W —E S T COFEMAL = x L F—D 7 a v NEB LT-. Figd
WO BAGRITEIAR, T2bbX)~07 4 v T 4 v 71k v
LNIEREZRLTEBY, TOARITHELAEZERL TV 5.
Fig.5 \ZIHMALIRRE & EAEIG /), ®AWIS HOBREZRT. Figs &R
THhDE 91T, RS, ARSIk U CEMB AR iy
BICAZIRD LTz, 2, WML BRI 1, S AWNG %
NENEZFER IS ZEEZRBLTWS EHBIEN 5.

o o =
o o™ o

[A®] ©3 ABiaua uoneAdy

,
3 PGP a)
: 6 s
) e

Fig.3 3D plot of the activation energy with respect to
the normal pressure and shear stress.
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Fig.4 Change in activation energy in response to shear stress under constant normal pressure (left) and normal pressure under
constant shear stress (right) as for propylene model. The black broken line in the figure shows the interval to which the Bell
equation was fitted and the resulting straight line.
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Fig.5 Change in activation volume in response to shear stress under constant normal pressure (left) and normal pressure
under constant shear stress (right).
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