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Figure S1. (a) SEM image of NiO|(MAA)QDs and (b,c) EDS analysis.
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Figure S2. (a) SEM image of NiO|(MPA)QDs and (b,c) EDS analysis.
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Figure S3. (a) SEM image of NiO|(MSA)QDs and (b,c) EDS analysis.
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Figure S4. Luminescence spectra (excitation at 550 nm) of NiO|QDs electrodes.
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Figure S5. Comparison of luminescence spectra (excitation at 550 nm) of ZrO,|QDs and NiO|QDs
electrodes involving a) MAA, b) MPA, and ¢c) MSA capping agents, prepared using the same soaking

procedure.
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Figure S6. Time-resolved luminescence decay of a) ZrO,|(MPA)QDs and b) NiO|(MPA)QDs
measured by TC-SPC (excitation at 460 nm, analysis at 600 nm). Biexponential fitting leads to two
time-constants t; = 4.4 ns (23%), 1, = 19 ns (77%) and an average lifetime of <t> = 19.2 ns for
ZrO,|(MPA)QDs; biexponential fitting leads to two time-constants: T, = 1.18 ns (79%), 1, = 15.5 ns
(21%) and an average lifetime of <t> = 4.2 ns for NiO|(MPA)QDs.
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Figure S7. Time-resolved luminescence decay of a) ZrO,|(MAA)QDs and b) NiO|(MAA)QDs
measured by TC-SPC (excitation at 460 nm, analysis at 600 nm). Biexponential fitting leads to two
time-constants: t; = 4.1 ns (29%), 1, = 24.1 ns (71%) and an average lifetime of <t> = 18.3 ns for
ZrO,|(MAA)QDs; biexponential fitting leads to two time-constants: t; = 0.6 ns (80%), 1, = 6.9 ns
(20%) and an average lifetime of <t> = 0.8 ns for NiO|(MAA)QDs.
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Figure S8. Time-resolved luminescence decay of a) ZrO,|(MSA)QDs and b) NiO|(MSA)QDs
measured by TC-SPC (excitation at 460 nm, analysis at 600 nm). Biexponential fitting leads to two
time-constants: t; = 3.4 ns (29%), 1, = 22.9 ns (71%) and an average lifetime of <t> = 17.2 ns for
ZrO,|(MSA)QDs; biexponential fitting leads to two time-constants: t; = 0.7 ns (96%), 1, = 8.8 ns
(4%) and an average lifetime of <t> = 1.0 ns for NiO|(MSA)QDs.
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Figure S9. Absorption spectra (optical pathlength of 1 cm) of the aqueous solution obtained upon
treatment of NiO|QDs electrodes (1 c¢cm? surface area) with 5 mL 1 M NaOH. Molar extinction
coefficients of 472,000, 469,000, and 479,000 M-'cm! at 360 nm were used for MPA-, MAA-, and
MSA-capped QDs, respectively. These values were obtained by diluting QDs solutions of known

concentration in 1 M NaOH.

S9



100
— MPA

——MAA
50+ —MSA

-50 1

J (LAcm™)

-100

-150 -

02 01 00 041 02 03 04
E(V) vs NHE

-20-
40
-60 -
-80 -
-100
-120
-140

-160 T T T T T 1
50 100 150 200 250 300

Time (s)

J (nAcm?)

NN

o

b)
Figure S10. a) Linear sweep voltammetry (recorded at a scan rate of 10 mV-s!) and b)
chronoamperometry at 0 V vs. NHE under chopped irradiation (100 mW-cm2) of NiO|QDs electrodes
with different capping agents in the presence of 5 mM [Co!"'(NH;)sCl1]Cl, as an irreversible electron

acceptor (0.1 M acetate buffer at pH 4).
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Figure S11. a) Linear sweep voltammetry (recorded at a scan rate of 10 mV-s!) and b)
chronoamperometry at 0 V vs. NHE under chopped irradiation (100 mW-cm2) of NiO|QDs electrodes

with different capping agents in the presence of 20 mM [Co"(NH;3)sC1]Cl, as an irreversible electron

acceptor (0.1 M acetate buffer at pH 4).
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Figure S12. Absorption spectra (optical pathlength of 1 cm) of the aqueous solution obtained upon
treatment of NiO|(MAA)QDs and NiO|(MAA)QDs|Pt electrodes (1 cm? surface area) with 5 mL 1
M NaOH. A molar extinction coefficient of 469,000 M-'cm! at 360 nm was used.
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Figure S13. (a) SEM image of NiO|(MAA)QDs|Pt(20s) and (b,c) EDS analysis.
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Figure S14. (a) SEM image of NiO|(MAA)QDs|Pt(50s) and (b) EDS analysis.
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Figure S15. (a) SEM image of NiO|(MAA)QDs|Pt(100s) and (b) EDS analysis.
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Figure S16. (2) SEM image of NiO|(MAA)QDs|1 and (b) EDS analysis.
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Figure S17. Absorption spectra (optical pathlength of 1 cm) of the aqueous solution obtained upon
treatment of NiO|(MAA)QDs, NiO|(MAA)QDs|1, and NiO|1 electrodes (1 cm? surface area) with 5
mL 1 M NaOH. A molar extinction coefficient of 469,000 M-'cm'! at 360 nm was used for
(MAA)QDs and a molar extinction coefficient of 53,000 M-lcm!' at 255 nm was used for 1 (see
reference 36 of the main text). Simulation = 1/3 (NiO|(MAA)QDs) + (NiO|1)
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Figure S18. LSV under chopped irradiation (100 mW-cm-2) of a) NiO|1 and b) NiO|Pt(50s) in 0.1 M

acetate buffer at pH 4.
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Figure S19. LSV under chopped irradiation (100 mW-cm?2) of a) NiO|(MAA)QDs|1 and b)
NiO|(MAA)QDs|Pt(50s) in aqueous solution (0.1 M LiClOy,) at different pH (varied using HC1Oy,).
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Figure S20. Plot of the onset potential obtained from Figure S18 vs. pH, the linear fitting provides in
both cases a slope of ca —120 mV/pH.
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Figure S21. Faradaic efficiency determination for photoelectrochemical hydrogen production by a)
NiO|(MAA)QDs|Pt(50s) and b) NiO|(MAA)QDs|1 electrodes at 0 V vs. NHE under chopped
irradiation (100 mW-cm2) in 0.1 M acetate buffer at pH 4. The black trace is the produced
photocurrent generated by the NiO electrode (generator), whereas the red trace represents the current

registered at the FTO|Pt electrode (collector) held at +0.4 V vs. NHE.
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Figure S22. Faradaic efficiency determination for photoelectrochemical hydrogen production by
NiO|(MAA)QDs at 0 V vs. NHE under chopped irradiation (100 mW-cm=) in 0.1 M acetate buffer
at pH 4. The black trace is the produced photocurrent generated by the NiO electrode (generator),

whereas the red trace represents the current registered at the FTO|Pt electrode (collector) held at +0.4

V vs. NHE.
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Table S1. Comparison of photoelectrochemical results on sensitized NiO electrodes.

9] (HA em?)

Electrode atE (V vs (;l;liilllll; b (f/];:) Conditions Light Ref
NHE)¢

1 NiO|RuP|Co 7 at —0.2 n.a. n.a. phgg)l;ate 3}(30;28\(/;:::;2’ S1
2 NiO|P1|Co 25 at 0 10 68 phg%’gate 121‘23?:? s2
3 | NiO|C3#3[Fe | <10at—0.1 | ca3 | 50 ;‘gtjfg 120:28‘60;?:’ S3
4 | NiO[DPPNiP | ~10at—0.1 5 31 N}‘;‘IZ{S?“ 12?2%":1;2’ sS4
5 | NiO|RuP|Zr|NiP 6.4 at 0 2 9 Ngﬁsg“ lgiﬁg\é‘fg’ S5
6 |  NiOldyad 15 at—0.19 10 9 p%E;;S ilm:ggil;’ s6
7 NiO|dyad2 ~12at 0.2 10 | na ;‘gtjfg 120:28‘60;?:’ S7
8 | NiO|dyad3e ~10at 0.1 90 68 phgg’gate 3;’2%5“?11‘1’ S8
9 | NiO[CdSelFe | ~30at—0.1 5 52 I;Ia{zi%‘ 3£g %éa?nﬁ’ $9
10 | NiO|CdSe|CoP | ~100at0 25 81 I;Ia{z%%‘ 352%??& S10
11 | NiO|CdSe|Co¢ | ~100at0.2 10 | 996 HMPTHAQHCI grlfeonnﬁ\gn Si1
12 | NiO|CdTeNi¢ | ~40at0 6 | 995 HMPT}‘%HCI 3;’2%5“?11‘1’ S12
13 | NiO|CdTe,S41 | ~20at0 50 80 a;gaf 12‘1“;8‘6‘3:;2’ e
14 | NiO|CdTe S APt | ~16at0 50 70 a;gaf 12?23@5’ e

¢ Net photocurrent density measured by CA; » maximum time window explored by CA; ¢ using an
AlLO, coating; ¢ catalyst in solution; ¢ this work.
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