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Texts:

Text SI1 introduces the basic characteristics of micro-nano bubbles.

Figures:

Fig. SI1: Micro-nano-bubbles generator

Fig. SI2 displays the particle size distribution of micro-nano bubbles.
Fig. SI3 shows the stability of micro-nano bubbles.

Fig. SI4 shows the oxygen-increasing ability of micro-nano bubbles.

Fig. SIS displays scanning electron microscope characterization of C. vulgaris.

Tables:

Table SI1 introduces the BG-11 medium formula.



Text SI1 Basic characteristics of micro-nano bubbles

The particle sizes of MNBs with different aeration times were significantly different.
The experiments' micro-nano-bubble generator produced MNBs with particle sizes
mostly concentrated between 200 and 500 nm. A previous study found a good linear
relationship between the turbidity of MNB water and the concentration of bubbles
obtained by resonance mass meter measurement, and the turbidity can be used to
represent the concentration of bubbles in MNB water [1]. Therefore, it can be known
from Fig. SI4. that the concentration of MNBs increases with the increase of aeration
time, and a certain amount of MNBs still exists in the MNBs water at all five acration
times after sealed storage for 120 h. This suggests that MNBs can endure for a

considerable amount of time with a certain level of stability.

Fig. SI1: Micro-nano-bubbles generator
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Fig. SI2: The size of MNBs
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Fig. SI3: Changes in turbidity of MNBs water with time
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Fig. SI4: Trends in the oxygenation capacity of MNBs
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Fig. SIS: SEM images of immobilized Chlorella vulgaris growing in antibiotic-free(a),
SD(b) and CAP(c) solutions for 12 days, respectively (magnification of each column

from left to right is 3000%, 5000%, 9000x%)



Table SI1 BG-11 medium formula

Chemical composition ~ Concentration(g/L)  Chemical composition  Concentration(g/L)
NaNO; 1.5 Na,COs3 0.02
K,HPO,4-3H,0 0.04 H;BO; 0.00286
MgSO,-7H,0 0.075 MnCl,-H,0 0.00181
CaCl, 2H,0 0.036 ZnS04 7H,0 0.000222
CeH3O 0.006 CuSO,4'5H,0 0.000079
C¢HgFeNO, 0.006 Na,MoO4-2H,0 0.00039
EDTA 0.001 Co(NOs), 6H,0 0.000049
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