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1. Results and Discussions 15 

1.1. Porosity and mean pore size of TCPP/PSf membranes 16 
The porosity and average pore size of these TCPP/PSf membranes were also tested using 17 

classical weight loss method (see Figure S1). From Figure S1A, S1B and S1C, it can be seen that the 18 
overall porosity of TCPP/PSf membranes is decreasing, as the porphyrin content increases. Although 19 
the porosity does not show obvious change compared with the base membranes within a certain 20 
margin of error. This is due to the fact that TCPP was introduced after the formation of base 21 
membranes in this work, and the protonated TCPP content in TCPP/PSf membranes is very small 22 
(section 3.1), which is insufficient to affect the porosity of membranes. In addition, TCPP is a small 23 
dye molecule that has little effect on the pore size of the ultrafiltration membrane. Similarly, the 24 
addition of TCPP also has little effect on the mean pore size (see Figure 9C).  25 
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Figure S1. Porosity and mean pore size of (A) Z1, (B) B1, and (C) B2 membranes. 27 

1.2. Thermal stability of TCPP/PSf Membranes 28 
The thermal stabilities of B2 base membrane and B2 32:1 membrane were measured by 29 

thermogravimetric analysis in nitrogen atmosphere (Figure S2). Results show both B2 base 30 
membrane and B2 32:1 membrane are comparably stable about 450 °C. Difference shows up when B2 31 
32:1 membrane starts to decompose at 480 °C, which is 20 C lower than the decomposition 32 
temperature of B2 base membrane. This can be attributed to the decomposition of polysulfone 33 
groups[1]. As the temperature further increases, the weight of B2 base membrane decreases faster 34 
than that of B2 32:1 membrane. At 550 °C, the weight loss of B2 32:1 membrane is only about 40%, 35 
but B2 base membrane has nearly 60% weight loss. This is mainly due to the fact that protonated 36 
porphyrin itself is very stable at high temperature, and it reduces the decomposition rate of PSf. But, 37 
the thermal stability of protonated porphyrins membranes is much higher than the application 38 
requirement of water treatment membranes. 39 
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 40 
Figure S2. TGA curves of B2 Base and B2 32:1 membrane in nitrogen atmosphere. 41 
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