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Optimization of coating preparation parameters
S1. Tris-HCl buffer pH optimization

The dopamine concentration was 5 g/L, the preparation temperature was 60 °C, the
coating time was 1 h, and the additives were 0.222 g/LCuSOs and 0.125 g/L H202. The
corrosion rates of polydopamine-coated N80 steel plates prepared when the pH value of
Tris-HClI buffer solution was 7.5, 8.0, 8.5, 9.0 and 9.5 respectively were measured in the oil
well produced water. The results are shown in Figure S1. When the pH was between 7.5
and 8.5, the corrosion rate decreased with the increasing pH; when the pH ranged from
8.5 to 9.5, it increased with the rising pH. It indicates that the dopamine coating had the
best corrosion inhibition effect when the pH of buffer was 8.5. This is because the oxidation
reaction of dopamine is the first step of the self-polymerization-assembly reaction of
dopamine, and it needs to take place in an alkaline environment. Moreover, high alkaline

will inhibit the reaction, so a moderate alkaline environment (pH: 8.5) is the optimal [1-3].
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Figure S1. Influence of Tris-HCI buffer solution’s pH value on the corrosion inhibition of
coating.

52 Dopamine concentration optimization

The preparation temperature was 60 °C, the pH of the Tris-HCI buffer was 8.5, the coating
time was 1 h, and the additives were 0.222 g/L. CuSOs4 and 0.125 g/L H202. The corrosion
rates of polydopamine-coated N80 steel plates, prepared at dopamine concentrations of 1
g/L, 2 g/L, 5 g/L, 7 g/L and 10 g/L, in the produced water of oil well were measured. The
results are presented in Figure S2. When the dopamine concentration was 1 g/L, 2 g/L, 5
g/L, 7 g/L, and 10 g/L, the corresponding corrosion rates 0.0987 mm/a, 0.0638 mm/a, 0.0535
mm/a, 0.0499 mm/a, 0.0481 mm/a, respectively. The corrosion rate decreased with the
rising dopamine concentration, indicating that the coating was more stable with the
increase of dopamine concentration. When the dopamine concentration was above 5 g/L,
the corrosion rate showed little change with the dopamine concentration. This is consistent
with the results from reported research [4-5]. Ball et al. found that as the concentration of
dopamine changed from 0.1 to 5 g/L, the thickness of the polydopamine film showed a
gradually increasing trend. And when the concentration of dopamine was 5 g/L, the film
thickness could reach 81 nm [6]. However, the thickness of the polydopamine film was
limited by the dissolved oxygen in water, so the corrosion effect did not change much as

the concentration dopamine increased.
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Figure S2. Influence of dopamine concentration on the corrosion inhibition of coating.

S3 Preparation temperature optimization

During the coating, the dopamine concentration was set to 5 g/L, the pH of Tris-HCl buffer
to 8.5, the coating time to 1 h, the additives to be 0.222 g/L. CuSOs and 0.125 g/L H202. The
corrosion rates of polydopamine-coated N80 steel plates prepared at 20 °C, 40 °C, 60 °C
and 80 °C in oil well produced water were measured. The results are shown in Figure S3.
It can be observed that as the corrosion rate declined with the rising coating temperature,
indicating that the higher the preparation temperature, the better the corrosion inhibition
performance. But when the temperature rose from 60 °C to 80 °C, the corrosion rate did
not change much. Thus, 60 °C was selected as the best coating preparation temperature.
As reported by Shin et al [7], under vigorous stirring, an increase in the reaction
temperature would increase the deposition rate of polydopamine, thereby optimizing the

polydopamine coating and reducing the corrosion rate.
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Figure S3. Influence of preparation temperature on the corrosion inhibition of coating.

S4 Coating time optimization



During the coating, the dopamine concentration was set to 5 g/L, the pH of Tris-HCl buffer
to 8.5, the preparation temperature to 60 °C, and the additives to be 0.222 g/L. CuSOs and
0.125 g/L H20z. The corrosion rates of N80 steel plates coated with polydopamine in the
oil well produced water were determined when the coating time was 1 h, 2h, 3hand 4 h,
respectively. The results are presented in Figure S4. As the coating time increases, the
corrosion rate decreases slightly. This indicates that the increase in time will enhance the
corrosion inhibition of the coating, but the improvement is not obvious. Therefore, 1 h was
determined as the best coating time. The result further confirms that dopamine monomers
require at least 1 h of deposition time to form a dense film without pores, as reported in
the study. One hour on, the time had little effect on the corrosion effect of the film as it
further increased.
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Figure S4. Influence of coating time on the corrosion inhibition of coating.

S5. The standard curve of absorbance-dopamine concentration
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Figure S5. Standard curve of dopamine concentration-absorbance.
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