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Fig. S1 Chemical structure of (a) Congo Red and (b) Coomassie Brilliant Blue.

Fig. S2 Optical photographs of the prepared microfluidic device.

Fig. S3 (a) Schematic and (b) photographic images of PMIA membrane fabrication 

via microfluidic technology.
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Fig. S4 Top and bottom surface SEM images of the M-PMIA and C-PMIA 

membranes.
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Fig. S5 CBB dye solution separation performance of the M-PMIA and C-PMIA 

membranes.
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Fig. S6 Separation performance of M-PMIA and C-PMIA membranes for HA.

Fig. S7 Optical photograph of CR dye solution after (a) C-PMIA and (b) M-PMIA 

membrane separation under different pressure conditions.
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Fig. S8 Images of water contact angles of the M-PMIA and C-PMIA membranes.

Fig. S9 (a) Anti-fouling performance of the M-PMIA and C-PMIA membranes (b) 

The corresponding anti-fouling indexes (FRR, Rt, Rr, Rir) of the M-PMIA and C-

PMIA membranes.

Fig. S10 Porosity of the C-PMIA membranes and M-PMIA membranes before and 

after 1.5 hours testing under 2 bar pressure of pure water.
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Fig. S11 Finite element simulation of stress distribution in symmetric and asymmetric 

pore structures.

Fig. S12 The pore size distribution curves of surface and cross-sectional pores.

Fig. S13 The pore size distribution curve of the magnified cross-sectional spongy 

pore region.
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Fig. S14 Regulation of the thickness of the M-PMIA membranes. Thickness of the M-

PMIA membranes by varying the microfluidic channel heights. (a) Optical 

photographs of the microchannel. (b) (c) and (d) SEM images of the M-PMIA 

membranes with different thicknesses. (e) The correlation between the thickness of 

the M-PMIA membranes and the microchannel heights.

Fig. S15 Water contact angle of the M-PMIA membranes.
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Fig. S16 UV–vis spectra of (a) CBB dye and (b) CR dye solutions before and after 

separation by the M-PMIA membranes.

Fig. S17 Surface and cross-sectional SEM images of the M-PMIA-1 membrane after 

72 h of immersion in solutions with different pH.
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Fig. S18 Surface potential of the C-PMIA and M-PMIA membranes.

Fig. S19 Optical photograph of M-PMIA membrane after testing in different pH dye 

environments.

Fig. S20 Surface and cross-sectional SEM images of the M-PMIA-1 membrane after 

heating at 70℃ for 72 h.
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Fig. S21 Separation performance of the M-PMIA-1 membrane in 100 ppm Congo red 

mixed with NaCl solutions at different concentrations.

Table S1 Performance comparison of the M-PMIA membranes and reported TUF 

membranes.

Membrane

type

CR

Permeabil ity

(L·m-2·h-1·bar-1)

CR

rejection

Operating

condition

(MPa)

Structure feature
Stress

(MPa)

Break ing

elongation

Young’s

modulus

(MPa)

References

PES/PAES 23 96% 0.6
Finger-l ike pore

structure
6 50% — [1]

AMPS-PANI 95 98.8% 0.1
Finger-l ike pore

structure
12.6 42.5% 75.4 [2]

TOCNF-PEI-GA 27 99.75% 0.3
Finger-l ike pore

structure
18.7 22.38% 243.1 [3]

PES/SPSF 76 99.2% 0.1
Sponge-l ike pore

structure
6.9 — — [4]

PI/SiO2 133 91.21% 0.4
Finger-l ike pore

structure
2.6 — — [5]

SPAA6/S20 6 99.8% 0.1 Sponge-l ike pore 2.9 — — [6]

PI/AA-CMMT 95 98% 0.3
Finger-l ike pore

structure
— — — [7]

PES-SPSF/PD 61 99.7% 0.1
Finger-l ike pore

structure
— — — [8]

Polyester 88 99.2% 0.1
Finger-l ike pore

structure
— — — [9]

M-PMIA 180 99.8% 0.2
Symmetric porous

structure
4.3 18% 59.3 This work
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