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Figure S1 Absorbance spectra of as prepared ITO NCs, photodoped ITO NCs (UV exposure time
20min) and ITO NCs/F4TCNQ mixture after the addition of the first titrant aliquot (2 #L, 88
mol%). Orange shaded area in the inset highlight the effect of the first titration step with respect

to the photodoped ITO NCs solution. Only a small contribution between 3.5 and 4eV can be
distinguished.
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Figure S2 Absorption spectra of photodoped ITO NCs after the addition of increasing amount of
F4TCNQ titrant solution (0.3mM in anhydrous Toluene). In order to isolate the absorption of the
FATCNQ dianion from the recovery of the band edge we performed a 4" order fit of the absorption

spectra. Fitting was performed by taking into account only those data points outside the region of

dianion absorption (grey shaded areas).
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Figure S3 Normalized absorbance spectra of as prepared ITO NCs, ITO NCs/FATCNQ mixture
for increasing amounts of FATCNQ (0.5, 1.5, 3 UL) before any photodoping process. Absorbance
spectra in magenta color scale show the effect of photodoping on ITO NCs/F4TCNQ mixture after
the addition of 3L of FATCNQ. Panel (a) and panels (b, c) show the evolution of the spectra in
the plasmonic and band gap regions, respectively. Arrows in Panel (b) display the effect of
photodoping on the ITO NCs/FATCNQ mixture. Panel (c) show a zoom in the spectral region of
F4TCNQ anion absorption.



Number of electrons extracted via Oxidative Titration of photodoped ITO NCs

We describe here in details the procedure followed to estimate the number of electrons extracted
from each photodoped ITO NC upon oxidative titration. Given the concentration of titrant solution

(c= 0.085 mg/mL) and the molecular mass of FATCNQ molecules (276.15 g/mol), we can

calculate the amount of moles of titrant molecules (nF 4TCNQ) added in the cuvette at each step of

the experiment, as a function of the injected volume: NFarcn Q(V) = cV/276.15

(see Table S1).
On the other hand, we calculated the weight of the average ITO NC from the volume of the unit
cell (1.0355 nm?), the weight of Sn, In and O atoms and the average radius of the NCs from TEM
images (see Figlb). In addition, from ICP-OES mass spectroscopy data we estimated the

concentration of NCs present in the solution in order to extrapolate the number of ITO NCs moles

(nNC ). Then, by normalizing "F4TCNQ with the moles of NCs (nNC) present in the colloidal

solution, we obtain the number of oxidizing molecule that reacted with each NC:

Nreacted(V) = nF4TCNQ(V)/ Mne, Finally, in order to estimate the number extracted photo-

electrons for each NC, we multiply Mreacted by a factor two or one, depending on the kind of

reaction taking place (identified from dianion or anion peaks, respectively).

Thanks to the spectroscopic analysis showed in Fig. 3, we can safely assume that up to Vi= 14

HL (volume of added FATCNQ titrants) only dianion reactions occur, since no signatures of neutral

vV, =

nor anion peaks are present. We noticed that the next addition, 17 HL, acts as a threshold

value in the evolution of the reaction. At VZ, anion and neutral peaks start to appear in the UV-Vis

range, and progressively increase with the further additions of titrants. After VZ, even if the LSPR
peak continues to decrease and red-shift, suggesting that further extraction of stored electrons is
still possible, the non-complete reaction of FATCNQ molecules makes the analysis too complex

to be carried on. Here, we counted two electrons for each FATCNQ molecule which reacted until

|4 |4

the midpoint between “ 1 and * 2 ( 2 15.5 HL). Moreover, since the appearance
of anion peaks indicates that the carrier extraction process still occurs at least up to VZ, we then

added one extra electron for each molecule between Vmid and VZ. Therefore the total number of



electron extracted from each ITO NCs can be estimated by:

2e X nreacted(Vmid) tle X (nreacted(VZ) - nreacted(Vmid)) = 123.

Moles of ITO NCs ('ne)

[10° mol]
0.08

2 0.62 88.3 7.6

4 1.2 93.8 15.2

6 1.8 95.8 22.7

8 2.5 96.8 30.3

97.7 41.7

——-_

Vmid = 155 98.3 58.8
17 5.2 98.5 64.4

20 6.2 98.7 75.8

23 7.1 98.9 87.2

26 8.0 99 98.6
60 18 99.6 227.4
160 49 99.8 606.5

Table S1 Amounts of FATCNQ titrants in terms of microliters and number of moles added to the
photodoped ITO NCs solution. Molar ratio percentage is defined as mol % = 100 X moles of

FATCNQ / (moles of FATCNQ t moles of ITO NCs). Mreacted is the number of FATCNQ
molecules that reacted with each ITO NC.
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Figure S4 (a) Relative variation of the plasmon peak energy after photodoping and (b) plasmon
peak energy squared as a function of FATCNQ equivalents (range between 0 and 14#L) In panel
(a) Awspp is defined as PLSPRtitration ~ ©0,LSPR being PLsPRtitration and “0.LSPR the plasmon
peak energy after a titration step and before photodoping, respectively. FATCNQ equivalents are
obtained as the ratio between the number of moles of FATCNQ and the number of moles of ITO

NCs; this ratio is then multiplied by a factor 2 to account for the double electron transfer.



