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S1. Calibration of HAuCls concentration against UV-Vis absorbance at 313 nm

The concentration of AuCl; can be related to the absorbance at 313 nm.>? At low pH (e.g., pH = 1) all the
Au(IIl) in solution is present as AuCly, hence the absorbance at 313 nm can be used to determine the gold
precursor conversion.? Fig S1 shows the calibration curve used to evaluate the concentration of Au(III) from
the absorbance at 313 nm, hence the precursor conversion, as explained in detail in the main text. The
calibration solutions were prepared by adding the desired volume of HAuCl, stock (25 mM) to a solution of HCI,
with the final pH of ~1. Different volumes of stock were used to obtain the UV-Vis spectra of the solutions with

different HAuCl, concentration ranging between 0.125 mM and 0.5 mM.
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Figure S1. (a) UV-Vis spectra of Au(lll) solutions at pH = 1 at various concentrations HAuCl, and (b)

absorbance at 313 nm vs Au(IIl) concentration. The extinction coefficient determined after calibration is

& =4.43 L mmol 'cm™1.



S2. TEM micrographs and particle size distributions for particles synthesized via the batch
direct passivated Turkevich synthesis

This section reports in detail the results (in terms of the particle size distribution) of the passivated Turkevich
synthesis carried out in batch with direct addition of the reactants. The concentration of gold precursor was

[p_Au(1l)] = 0.2 mM, and the ratios [citric acid]/[p_Au(1Il)] were in the range 9 - 13.
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Figure S2. TEM micrographs and corresponding particle size distributions from TEM (bar charts) and DCS (line
graphs) of the nanoparticles obtained in batch via the direct passivated Turkevich synthesis at different

[citric acid]/[p_Au(II)] ratios. In all cases, [p_Au(Ill)] = 0.2 mM and temperature = 90°C. From top to bottom:
[citric acid]/[p_Au(Il)] =9, 10, 11, 12 and 13.



$3. SPR absorbance and peak wavelength as a function of time in the batch direct passivated
Turkevich synthesis

Fig. S3 shows the evolution of the SPR absorbance and peak wavelength during the passivated Turkevich method
at two different conditions, that is, for [citric acid]/[p_Au(1l)] equal to 9 and 13, while the other conditions
were kept constant ( [p_Au(lll)] = 0.2 mM and temperature = 90°C). Increase in the reducing agent
concentration led to a decrease in the synthesis pH, as explained in the main text. The curves show the different
time scales for the two experiments, with the synthesis carried out at higher reducing agent concentration being
faster. In this case, the kinetics of the synthesis become faster by the combined increase in the reducing agent
concentration and decrease in pH. Nonetheless, both conditions are qualitatively similar, with a sigmoidal
increase in the SPR absorbance (Fig. S3(a)) and a progressive decrease in the SPR peak wavelength from

~550 nm to ~520 nm (Fig. S3(b)).
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Figure S3. Time-resolved (a) SPR absorbance and (b) SPR peak wavelength for the direct passivated Turkevich
synthesis, [p_Au(Ill)] = 0.2 mM, temperature = 90 °C, [citric acid]/[p_Au(III)] ratios of 9 and 13.



S4. UV-Vis spectra of p_Au(III) at different temperatures

Fig. S4 shows that the UV-Vis spectra of p_Au(lIl) solutions are independent of the temperature in the range
25-90°C. This is due to the preparation of the precursor the day before its use with the addition of NaOH,
which allowed for the complete conversion of AuCly to its more hydroxylated forms AuCl,_,(OH)y. If this was
not the case, the increase in temperature should lead to a change in the spectra due to the further conversion
AuCly into AuCl,_,(OH)y, as the hydroxylated precursor is thermodynamically favoured as the temperature

increases.!
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Figure S4. UV-Vis spectra of the p_Au(IlI) solutions at different temperatures between 25 and 90 °C.



S5. TEM micrographs and particle size distributions for particles synthesized via the batch
passivated Turkevich synthesis with direct and inverse reactant addition

This section reports the results obtained when comparing the passivated Turkevich synthesis carried out in batch
with direct and inverse reactant addition. Since the synthesis started from a hydroxylated precursor, no change

was observed between direct and inverse synthesis.
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Figure S5. TEM micrographs and corresponding particle size distributions of the nanoparticles obtained in batch
via the direct and inverse passivated Turkevich synthesis at different [citric acid]/[p_Au(III)] ratios. In all cases
[p_Au(II)] = 0.2 mM and temperature = 90°C. From top to bottom: [citric acid]/[p_Au(ll)] =9, 10, 11, 12

and 13.



$6. Stability of Au nanoparticles after collection

The stability of the flow-synthesized particles (T = 7 min) was tested by checking the change in the UV-Vis
spectra of nanoparticle solutions 4 days after the synthesis. The solutions were stored at room temperature in

the dark. The spectra did not exhibit any change, suggesting that the reaction was over upon collection.!
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Figure S6. UV-Vis spectra of the flow-synthesized Au nanoparticle solution (7 = 7 min) upon collection and

after 4 days.



S7. Effect of residence time on characteristics of flow-synthesized Au nanoparticles via the

passivated Turkevich synthesis

In order to demonstrate that the flow synthesis performed ([p_Au(Ill)] = 0.2 mM, [citric acid]/[p_Au(Il])] =
12, temperature = 90°C) terminated after 7 min (as suggested by the UV-Vis data acquired in batch), the
synthesis was carried out in the flow reactor at different residence times (4, 7 and 10 min). While the
nanoparticles produced at 7 and 10 min showed no difference, the nanoparticles produced at a residence time

of 4 min showed irregular shape.
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Figure S7. (a) TEM micrograph of the irregular structures formed after the 4 min residence time synthesis.
(b) TEM micrographs and corresponding particle size distributions for the 7 min and 10 min residence time
syntheses.
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$8. Reproducibility of product from batch and flow reactors

Fig. S8 shows the increase in reproducibility of the synthesis carried out in flow compared to that performed in
batch. Even though the batch synthesis is highly reproducible (relative standard deviation of the three batch
replicates equal to 5%) due to the optimal pH used during the synthesis?, the reproducibility is further enhanced

in flow, with the relative standard deviation of the three replicates performed equal to 2%.
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Figure S8. Particle size distributions of the batch- (a) and flow- (b) synthesized Au nanoparticles after different
synthesis repeats ([p_Au(Illl)] = 0.2 mM, [citric acid]/ [p_Au(Ill)] = 12, temperature = 90 °C, direct
reactant addition in batch, T = 7 min in flow). Particle size distributions were determined via DCS.
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