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Supp. S1 Calculated structural isomers for (a) ZrO;", (b) Zr,Os", and (c) Zr;O;" given in eV. The
gray isosurfaces indicate localized spin density.
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Supp. S2 (a) A calculated energy profile given in eV for reaction of Zr,Os" with C3Hg forming
acetone. (b) An additional calculated energy profile given in eV for reaction of Zr,Os" with C3Hg
forming an epoxide.
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Supp. S3 (a) Branching ratios presented in normalized ion intensities for the reaction ZrO;* with
C3;Hg. (b) Calculated energy profile given in eV together with the structures and (c) snapshots
from the MD simulations performed at constant temperature (T = 1200 K) for reaction of ZrO;"
with C3Hg creating propanal.




1.79A

Q g
133 A7V 0.44

175A
%M i
1.33 A

011eV

002

a) *Zry07" M Zry0g" +Zr;06C3H,"T X Zrz07C4Hg™ c) *Zr;07% W Zra0g" x Zra07C4Hg"
1 0.2 1 01
& 016 & £ e * * 0.08 5
2 09 B - 2 095 PO T a
s c 2 e =X [a] 5
= 0.12 § £ . 0.06 2
— 08 = = 08 x ® X 5
< 008 = s ™ 1 004 T
© ©
- g 5 X X =
8 o7 00s @ & 085 g Mg im” ® * 2
b .04 = @ % [} 002 &
o < o mii
06 0 0.8 o
o 1 2 3 4 5 6 7 9
Pressure C,H; (mTorr) Pressure C;Hg (mTorr)
b)

gl 0.10 J‘»_{Y{ +/LK)\
= ol —
150 A% 148 A% 1.41

1.49 A% L#{ 1487

Supp. S4 Branching ratios presented in normalized ion intensities for the reaction Zr;0;" with
(a) C4Hg and (c) C3Hg. Calculated energy profile given in eV for reaction of Zr;0;" with (b)
C4Hg creating butenal and (d) CsHg creating propanal.



