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Additional experimental detail - Photocatalytic experiments

The photocatalytic apparatus consisted of a double marg&bink line in which a premier
grade CQ cylinder and vacuum pump were attached, a large sample preparation chamber
containing a vial holder an&chlenk flasks with concentrated sample, for each required
component (Cat, PS and sacrificial donor (SD)). The viscosity of triethanolamine resulted in
the requirement of its dilution in a 1:1 ratio with the solvent utilised within experiments, prior
to sample preparation. Triethylamine and MeCN were refluxed with, @agH distilled prior

to their uses. In the cases of DMF and DMA, anhydrous solventsé3itdrich) were used
without further purification. Triethanolamine was also used without further purification.
Following preparation of the concentrated samples in segachtenk flasks, each flask was
degassed by vacuum and refilled with 3@ whicheser was greater of either three cycles or
until bubbling under vacuum was no longer apparent. The sample chamber was also
evacuated and refilled three times with £L0he individual samples were introduced in the
order of photosensitiser, catalyst and g&tal donor (to a final concentration @00 niv

w.r.t catalyst,134 M of 1 where presentiipon high flow of CQ(to avoid air entering the
sample chamber), whereby the final ratio of solvent to sacrificial donor was 5:1 v/v. The
singlepiercablesample lids were applied and the vials were placed at a constant distance
from the LED light sources. The process was repeated until samples (in triplicate) were
prepared for each of the 355 nm, 470 nm and > 400 nm light sources and the dark control.
Thevial size was in total, 4.9 ml, with 2 ml occupied by the samplel Th&55 nm and 470

nm samples were irradiated with fan assistance to avoid potential heating. Ambient light was
shielded from solutions at all times during preparation, irradiation amglsng. Thd = 355

and 470 nm LED strips were manufacturechouse. The power output of the= 355 nm,

470 nm and > 400 nm LED sources was measured to be 3, 62 andnf2éapectively with

a Delta Ohm HD2102.2 photoradiometer equipped with eithetR¢v1 UVA or LP471

RAD irradiance probe. Sample irradiation was undertaken for 21 hours.

Gas chromatography was undertaken with a Shimadzu2@QO, equipped with a
micropacked column (Restek ShinCarbon ST, of length 2 m and ID 0.53 mm) and a barrier
ionisation detector (BID). The oven of the GC containing the column was maintained at 30
°C during the course of approximately 6 minute runs in the absencezof@re samples
contained C@ the run time was extended to 24 minutes. The carrier gas (helithgr&dle,

Air Products) was passed through the column at a rate of 10 Ml Agproximate retention

times of the gases of interest were 0.7 mins, 2.2 mins, 5.5 mins and 17 mins@®,HKCH

and CQrespectively. The BID was maintained at 220 The GCcontains a sample loop of
approximate 250 volume. The injection method allows for purging the void volumes with
sample, followed by filling of the loop. 100, 1,000 and 10,000 ppm standard mixes of gases
(H2, Oz, CO, CH, CQ, balance of He) werprocured from Scientific and Technical Gases
(STG) and were used to quantify the gases generated in photocatalytic studies. Samples and
standards were introduced to the GC sampling loop with ad@bkegastight 1 ml syringe
(Valco VICI A-2).



The concatration (ppm)of the headspace ofgas was calculated by dividing the standard
concentration (ppm) by the standard integrated area, and multiplying by the sample integrated
area.

The number of moles in the headspace within the sample was calculatdequation S1.
Henryodos | aw was not applied to account for d

€ — EquationS.1

Whereby P = 101,325 Pa, V is the volume of the headspa@eRnis the gas constant of
8.314Pa nf mol* K™ and T is temperature (K).




NMR spectra
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Figure S1: *H NMR (400 MHz) spectrum d& in DMSO-dg
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Figure S2: H NMR (400 MHz) spectrum @, [(bpy-ds).Ru(@py)]** andgpyin DMSO-dg



SO A e M

=
-
=
ek
84
E Eﬂ‘r\'&

I
ﬁnwﬂulftql huj'mL

= 0 & 8.4

% g @ 8.6
=L@ e B T
= o & - G ) 9.0
]I 9.2

91 90 89 88 87 86 85 84 82 82 81 80 79 78 77 76 75 74 ppm

Figure S3: *H COSYNMR (400 MHz) spectrum db in DMSO-dg
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Figure S4:*H NMR (400 MHz) spectrum & in DMSO-dg
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Figure S5: 'H COSYNMR (400 MHz) spectrum & , 2 6 : 5 6 ,-qRidiedpyridingdpy)2 6 6 6
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Figure S6:*H NMR (400 MHz) spectrum of in DMSO-dg
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Figure S7:'H COSYNMR (400 MHz) spectrum of in DMSO-dg
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Figure S8: 'H NMR (400 MHz) spectrum of and gpy in DMS@ds. B attributed to Re
bound, A attributed to womplexedopy of gpy.
Infrared spectroscopy
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Figure SO: FTIR spectra ofl (pink) and5 (blue) in MeCN

Time resolved infrared spectroscopy{TRIR)
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Figure S10: Time resolvedinfra ed di f ference spectre@=3200I1 | owi
nm) for4 in MeCN. The spectrum above illustrates the pafié®0O) stretches att = 0 ps in
MeCN.



