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Table S1. Catalyst surface areas and amounts charged to reactor

Catalyst | Surface Area (m? g1) | Reactor Charge (g)
CuO 138 0.59
Fe203 146 0.55
TiO; 65 1.25
ZrO; 70.42 1.15
CeO2 45.36 1.79
WO3 7.28 11.16

WO/ZrO> 275 0.30
H Zeolite Y 775 0.10
SiOz 447.8 0.18
Al2O3 149.8 0.54
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Figure S1. Determination of operating conditions to operate in kinetic regime (no mass transfer
limitations) using CuO, one of the fastest catalysts for H-O. degradation, shows a linear increase
in the measured first order rate constant with added catalyst. The circled point corresponds to the
SSA chosen for all other reactions.



Table S2. Weisz-Prater criterion of catalysts for H202 and 1,4-dioxane degradation

k’

’

Solid H202 diox c C wp
Amount added densi wp
Catalyst ensity, p -1 1
atays to reactor (g) 3 (m*h | (m*h (H,0,) (1,4-
(kg m ) kg-l) kg-l) dioxane)a
N -3
Fe 0, 0.56 34x10° 6882 0 |45x10 0
6 4 2
CuO 0.59 3.25x 10 441 374 13.0x10 | 2.1x10
CeO, 1.79 11x10° 1116 0 |23x10° 0
SiO 0.18 o 8.81 105 6 3
) - 1.1x 10 . 19x10 | 1.8x10
ALO; 0.54 32x10° 60 37 139x10° | 1.9x10°
7
H -Zeolite Y 0.10 6.1x 10 0 0 0 0
N -6 -5 -3
TiO, 1.25 73x 10 46.4 624 |68x10 | 7.6x 10
-6 3 3
Zr0, 1.15 6.7x 10 1109 0.1 |15x10 | 9.8x10
5 6 7
WO, 11.1 6.5 10 0.51 | 0.098 |67x10 | 1.1x10
20 wt% -6 -4 2
WO /710, 0.30 1.7x 10 2132 1252 173x10 | 3.6x10

Calculated assuming a conservative pellet radius of 1 mm




Table S3. Comparison of k202 With literature values

This Work From Ref! From Ref 24
Material Ceat (Mcat? K202 (L Ceat (Mcat? K202 (L Ccat (Meat? K202 (L
mL1) Meat? S1) mL-1) Meat? s1) mL-1) Mecat® S1)
SiOz 0.475 5.97E-10 1.32 1.81E-09 - -
Al,O3 0.475 1.54E-09 13.48 3.72E-09 - -
TiOz 0.475 1.58E-08 0.42 9.32E-07 - -
ZrO; 0.475 7.08E-07 0.27 4.92E-06 0.15 4.10E-07
CeO; 0.475 1.02E-06 1.20 5.27E-07 0.15 1.13E-06
Fe203 0.475 2.80E-06 - - 0.09 2.33E-06
CuO 0.475 1.66E-07 - - 0.006 3.17E-05
- ZYeo"te 0475 | 9.00E-10 : : : :
WO3 0.475 2.25E-11 - - - -
V\fgx‘;"zti/gz 0475 | 459E-07 . . . :
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Figure S2. Effect of initial H202 on (a) 7 ‘1202, and (b) 7 diox. [1,4-dioxane]o = 27 pM



a
'l'. Ih. fat r-\
e FAY VA A + 1u SOD
A Y _Ih*\'j““ v ‘r- eyl | e AR T
¥ I'\ .'.I 1 IJ\-"[ |
y I \
i A f A
W/' |L ,\,ﬂ'f I..IJI JJ" |" r\'J “'!I + 3u SOD
\ Ao \ A \ U L P
A yron ol ﬁﬁ*“ \ o™ wﬂ;fk nf”“vh
f L] 1 1
A -"r'r ¥ V
+ 10u SOD

MM\/WMM

3290 3300 3310 3320 3330 3340

Gauss

1no SOD
+10u SOD

Figure S3. EPR signals for H202, BMPO and 20 wt% WO,/ZrO> (a) or CuO (b) in the presence

of SOD.
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Figure S4. Simulated EPR spectra of (a) BMPO/<OH, (b) BMPO/+O5", and (c) combined spectra

of free and surface bound <Oy (or a superoxide and a peroxyl radical).



Table S4. Oxidation Potentials of selected oxidants at pH 7

Oxidant E% (V)
*OH 2.31°2
H202 1.77°
O2 1.062

aFrom reference®

bFrom reference®



Table S5. Lewis acid site densities of catalytic materials.

Concentration of

Lewis acid site

Surface metal sites

Catalyst Lewis acid sites density that are Lewis acid
sites?
(mmol geat?) (atoms nm2)
CuO 0.160 0.69 17.2%
ZrO; 0.092 0.79 19.7%
WO/ZrO> 0.260 0.58 14.4%

2 Calculated assuming surface density of 4 atoms nm2, from ref /8
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