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E) Chromatogram after flow cleaning, desorbing
molecules accumulated over 1h

Figure Sl 1. A)-D) Example of the time profile of a typical batch cleaning for NaP25 NaNOs; in 4
steps; cleaning procedure was concluded by a cleaning step in flow mode to complete
cleaning fully. E) Chromatogram of NaP25_NaNO3 after 4 batch cleaning steps (1St-4th day) and
a cleaning in the flow mode for 15 h. The large peak at 18 min is representing H,O and the slim
peak at about 21 min is due to a valve switch.
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Figure Sl 2. Hydrogen production for activity tests in photocatalytic CO, reduction for sample
P25 and Na_P25 samples under standard conditions with 6,000 ppm H,O and 1.5 % of CO,; Na-
modified samples: NaP25 NaOH (0.63wt% of Na), NaP25 NaNO; (0.63wt% of Na),
Na_P25 NaOH_50 (0.013 wt% of Na).

Table SI1. Assignment of IR bands for TiO, and the Na-modified P25 (denoted as Na-P25)
during CO, adsorption.

IR band Assighment Ref.
[em™]
2347 Linearly adsorbed CO, [11, [2], [3]
Na-P25 Acetic acid, acetone u(C=0) [4]
1693-1695
Uas (CO) for HCO3™ in KBr matrix [5], [6]
1675 Side on bonded O-C-O [3]
Carboxylate uas (COQ)/bicarbonate [71, [8]
Carboxylate ups (O-C-O) [6], [9]
Bidentate carbonate [4]




Na-P25 Bidentate carbonate uas (O-C-O) [9]

1643

1619 Adsorbed H,0 8yoH [10]

1585-1579 | Monodentate carbonate uas (CO) [2], [4], [9]
Bicarbonate [7], [11]
Bidentate carbonate ups (CO) [8], [12]

1434 Bidentate bicarbonate uas (CO in COH) [2], [5]
Bicarbonate us (COO) [41, [7]
Monodentate carbonate us (CO,) [8]

Na-P25 Bicarbonate [11]

1424

1377 Monodentate carbonate us (CO) [2], [7], [8], [9]
Bicarbonate us(COO) [11], [12]

1330 Bidentate carbonate us (COO) [7], [12]

Na-P25 Bidentate carbonate us (CO3) [8], [9]

1313

1245 Carboxylate ups (O-C-O) [8], [9]

1222 Bidentate bicarbonate ug (CO in COH) [2], [4], [9]
Bicarbonate &0 [13], [14]

Na-P25 Bicarbonate don [5]

1200
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Figure SI 3. A) Overview difference spectra at minute 30 after CO, has been adsorbed and
purged out of the gas phase. B) Temperature programmed desorption experiment inside the
DRIFTS cell on NaP25_NaNOs, involving heating of the sample after adsorption of CO, to
400 °Cin Ar.
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Figure Sl 4: Decomposition of A: formic acid, B: formaldehyde, C: methanol, D: oxalic acid, E:

glyoxylic acid, F: glyoxal.
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