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1. TXRF Evaluation
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Figure S 1: Graphical comparison between targeted concentrations and experimental TXRF concentrations for Pt-Zn/TiO, 1
samples (a & b) and Pt-Zn/TiO, 5 samples (c & d).

2. PXRD investigations and Rietveld refinement

p.2/8



- '-.\_JLJ uwmptmozg PL/TIO, 5
EIGERT Ses i I (5]  ( p—
M )
TiO, (anatase

A_JLL}\_,MH__A_A_T{OZ (anatase

e A TiO, (rutile)
—n A TiO, (rutile)
30 4’0 5‘0 SIO 7‘0 SI() 9‘0 30 4‘() 5‘0 6:3 7‘() 8’0 9‘0
200 20 (7
c) d)

Yy b e Plog-ZNy,/TiO, 5 o o o el s osance, P, 710 /TIO, S
_A_JL/%J_J\_(F\{) “—-/\‘\—————————(Pth)
A (Ptn) L PtyZn;,
_LL)L}LM_A_J_Tioz (anatase) WTiOQ (ana[ase)
A o TiO, (rutile) A A Tio, (rutile)

30 4‘0 5‘0 E:D 7‘0 Sll': 9‘0 30 4‘0 SICi 6‘0 7‘0 8‘0 9‘0
200 20 (7
e) f)

Ptyg-Zngy/TiO,_1 Pty,-Zng/TIO, 1
_-_J\_A_—-—-—__(pt)

(Ptzn) (Pt)

TiO, (anatase) MM—N\JK—MTDI (anatase)
—LU A L n Tio, (rutile) L L L 2 TiO, (rutile)

30 40 S0 6 70 80 9 30 40 S0 60 70 80 90
2007 2007

Plyy-2nyy/Ti0, 1 P,-Zngy/TO, 1
——  (Pun)

(PtZn)

TiO, (anatase) TiO, (anatase)

_l_A_LA—lA_AA__M_.___,TiOZ (rutile) ,l Y A A M TiO, (rutile)

T T T T T T T T T T T T
30 40 50 60 70 80 90 30 40 50 60 70 80 90

207 20[°]

Figure S 2: Measured and refined PXRD patterns of metallic Pt/TiO, catalysts and intermetallic Pt-Zn/TiO; catalysts.

3. TEM-EDX
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Figure S 3: Comparison of the particle size distribution of Ptsy-Znsy/TiO, 1 (a) and Ptys-Zn;s/TiO, 5 (b). Bucket ranges of
0.5 nm.
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Figure S 4.: EDX line scan of PtysZn;s/TiO; 1

4. XPS
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Figure S 5: Comparison of pristine TiO, and PtspZnsy/TiO; 1 shows a minor shift towards higher binding energies.
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Figure S 6: Acquired Pt 4f spectra for Pt/TiO,_5 (a) and PtsyZnsy/'TiO, 1 (b)
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Figure S 7: Survey spectra of Zn 2p of PtsoZnsy/TiO; (a) and detailed view of a Zn LMM auger peak of PtseZny/TiO; 5 (b).

Pictures

Figure S 8: Pictures of commercial P25 (left) and P25 after contact to Zn at VS reaction conditions (right).
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Figure S 9: Catalytic activity; hydrogen release as function of time for 1 wt% (a) and 5 wt% (b) loaded catalysts.

Table S 1: Released H, amounts over 1 hour of illumination and respective apparent quantum yields.

catalyst H, (mmol g-!' h!) AQY (%) ref.

Pt/TiO,_1 5.5 5.37 this work
Ptsg-Znso/TiO,_1 10 9.77 this work
Pt3;-Zng/TiO, 1 8.4 8.21 this work
Pty7-Zn;3/TiO, 1 11 10.26 this work
Pty0-Zngy/TiO, 1 7.0 6.84 this work

1wt% Pt/TiO, - 7.9 !

Pt/BaTaO,N - 6.8 2

3wt% Pt/PY-DDHBD- ) R4 3

COF

The higher loaded intermetallic catalysts, Pt-Zn/TiO,_5, showed lower activity than their low

loaded counterparts (Figure S 8), Pt-Zn/TiO,_1, which can be attributed to the effects of co-
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catalyst particle aggregation/sintering as well as the shading effect observed due to the co-
catalyst blocking the absorption of light by the underlying semiconducting support. In
addition, no increase in activity was observed for the 5 wt% species due to the formation of
the intermetallic phases. This can be explained by the fact that the higher loading already
leads to aggregation and sintering in the Pt/TiO,_5 intermediate, which is then further
intensified by the addition of zinc. The highly loaded catalysts therefore have poorer

dispersion of their comparatively bigger co-catalyst particles.
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