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S1. Characteristics of the reactor
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Wall thickness: 4.8mm

Reactor: DN20x800mm
Outside diameter: 25.4mm

S-Fig. 1. The exact characteristics of the reactor and the catalyst bed.

S2. In-situ XRD of the 0.5TiZrO4 support

The in-situ X-ray diffraction (XRD) spectra of the 0.5TiZrO, support were
obtained using an X’Pert PRO instrument produced by PANalytical, which were
collected under the ambient air conditions and a heating rate of 10 °C-min!.

The phase changes of freshly precipitated hydrous 0.5TiZrO4 were monitored
using in-situ X-ray diffractometry; the results are presented in S-Fig. 2. As shown in
S-Fig. 2, the amorphous hydrous 0.5TiZrO, transformed to the tetragonal phase and

the Srilankite phase (S) at 650°C and 700°C in air, respectively. The peak at
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2Theta=30.5° corresponds to the (111) reflection of the Srilankite phase. Note that the
Srilankite phase is difficult to distinguish from tetragonal ZrO,. However, the peak

intensity of the Srilankite phase (5398 a.u.) is larger than that of the tetragonal phase

(4049 a.u.).
5400 <
4800 0.5TiZxrO
—~ 4200 !
= 36003 A: To0C
E: 3000 —;A - 650°C
S 2400 T — e
) E 600°C
£ 1804 S00°C
E EM 4000C
1200 =2 300°C
E——"‘/\‘ 200°C
600 e T ——100°C
0 —~{ 25C
20 25 30 35 40 45 50 55 60

2 Theta (degree)

S-Fig. 2. In-situ XRD pattern of the 0.5TiZrO,4 support.

S3. Intermediate products analyses

For the Ru/0.2TiZrO,4 catalyst, the difference between isothiazolone conversion
and TOC removal is 17.4%, which indicates that some intermediates are produced
during the CWAO treatment process for isothiazolone. The treated effluent was
analyzed by GC-MS, GC, IC and NMR, and the results are presented in S-Fig. 3. As
shown in S-Fig. 3, there were ten types of intermediates.

As shown in S-Fig. 3 (D), '"H NMR (CDCl;, 400 MHz) & 6.22 (d, J=13.5 Hz, 1H)
and 7.4 (d, J=13.5 Hz, 1H) were attributed to an ethylenic bond H, and & 2.07 was a

methyl H connected to N. 3C NMR (CDCls, 400 MHz) 8 167.48 was a carbonyl C,



and o 30.32 was a methyl C connected to N.
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S-Fig. 3. (A) Total ion chromatograms, (B) GC chromatograms of carboxylic acids,
(C) IC chromatograms of inorganic anions and (D) 'H and 3C NMR spectra of the
condensates by the Ru/0.2TiZrO, catalyst. '"H: Proton Nuclear Magnetic Resonance

Spectroscopy, 13C : C13CPD Nuclear Magnetic Resonance Spectroscopy.



