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1 Text S1 Characterization of pristine zinc oxide nanoparticles (ZnO NPs)

2 Based on the scanning electron microscopy (SEM) image (Fig. S1a), the pristine 

3 ZnO NPs had a slightly regular spherical morphology with uniformly dispersed 

4 particles in the range of 20–40 nm in size. In contrast, Transmission electron 

5 microscopy (TEM) images (Fig. S1b) revealed that ZnO NPs were aggregated into 

6 irregular shapes in the algae culture medium. Additionally, XRD (Fig. S1c) showed 

7 that the presence of peaks at 2 θ = 1.74°, 34.49° and 36.38° respectively corresponded 

8 to the (100), (002) and (101) diffraction planes of the hexagonal wurtzite structure 

9 (JCPDS file No. 36–1451) belonging to P63mc space group.



10

11 Fig. S1 The characterization of ZnO NPs. SEM image of pristine ZnO NPs (a), TEM image of 

12 ZnO NPs in the culture with algae (b), and XRD patterns of pristine ZnO NPs (c).
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14

15 Fig. S2 Bio-TEM and EDS of dense aggregates in the ZnO-TBBPA (8) treatment.



16 Table S1 The medium of BG-11 culture.

Macronutrient
Concentrations

(g/L)
Macronutrient

Concentrations
(g/L)

NaNO3 1.5 H3BO3 2.86

MgSO4·7H2O 0.037 MnCl2·4H2O 1.81

CaCl2·7H2O 0.036 ZnSO4·7H2O 0.22

K2HPO4·5H2O 0.054 CuSO4·5H2O 0.0079

NaCO3 0.054 Na2MO4·2H2O 0.0009

Co(NO3)2·2H2O 0.0094 Na2EDTA 0.01

Ammonium ferric citrate 0.006 Citric acid 0.006
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