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Abstract: Anoxic microzone is an important redox reaction hotspot in porous media, however, the mechanism of its formation and
evolution is not completely clear. Based on the self-built pore network-scale microfluidic experimental platform, combined with the
in-situ visualization monitoring technology of biofilm and dissolved oxygen (DO), the effects of nutrient supply concentration and
hydrodynamic conditions on the growth of microbial biofilm and the temporal and spatial distribution evolution of DO were
systematically studied. The formation and evolution of anoxic microzones were directly observed and analyzed at the pore scale.
Microbial membrane growth was not positively correlated with nutrient supply concentration. Only 12.5 mg/L glucose supply
concentration combined with 0.125 hydraulic gradient can make the spatial distribution of DO always show the pattern of ' global
oxic-local anoxic’, so as to maintain the persistent anoxic microzone, and the other scenarios can only form temporary anoxic
microzone. The synergistic effect of nutrient supply concentration and hydrodynamic conditions dominates the formation and
evolution of persistent anoxic microzones by regulating the dynamic balance of DO supply and consumption.
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Table 1 Nutrient content, DO concentration and hydraulic gradient parameter setting of each experimental scheme

kL NaNO, KH,PO, CaCl,

H,BO,  MgSO,xX7H,0 MnSO,XH,0 DO

e e 1

TR (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) o
N-1 125 34.27 2.1 1.5 0.5 0.374 0.626 7~9 0.125 00
N-2 50 13.71 2.1 1.5 0.5 0.374 0.626 7~9 0.125 00
N-3 12.5 3.43 2.1 1.5 0.5 0.374 0.626 7~9 0.125 00
N-4 125 34.27 2.1 1.5 0.5 0.374 0.626 7~9 0.062 50
N-5 125 34.27 2.1 1.5 0.5 0.374 0.626 7~9 0.031 25
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