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File S1. Determination of the adsorption capacity for Cu2+ 
In a weakly acidic solution (pH = 3–4), Cu2+ can be reduced to CuI by KI with the 

reaction equation: 

2Cu2+ + 4I- = 2CuI↓+I2 (1)

This is a reversible reaction due to the relatively low solubility of CuI. In the pres-
ence of excess KI, the reaction proceeds quantitatively to the right, and the precipitated I2 
is titrated with Na2S2O3 standard solution using starch as an indicator to indirectly 
measure the amount of copper in the solution. The reaction equation is: 

I2 + 2S2O32- = 2I- + S4O62 (2)

We pipetted 40 mL of 0.01 mol/L copper nitrate solution (pH = 3.5) into a 100 mL 
conical flask, took 1.00 g of hybrid membranes in the conical flask, placed them all in a 
vacuum oven at a constant temperature of 40 °C for 24 h, collected the filtrate in an ex-
traction flask after reaching the specified time, and then transferred the filtrate into a 
conical flask (labeled 1) and placed it on an electronic balance to weigh it (we added a 
quantity of distilled water so that they weighed 90.00 g each time). We took a dry conical 
flask (labeled 2) and placed it on the electronic balance and set the balance to zero. Using 
a rubber-tipped dropper, we took the liquid from the beaker (labeled 1) and added it to 
the conical flask (labeled 2) so that the balance read 30.00 g. We took another dry conical 
flask (labeled 3) and placed it on the electronic balance and set the balance to zero. Using 
a rubber-tipped burette, we added the liquid from the beaker (labeled 1) to the conical 
flask (labelled 3) so that the electronic balance read 30.00 g. We added 30 mL of deion-
ized water to the conical flask, then added 40 mL of deionized water to all three conical 
flasks and adjusted the pH of the solution with a buffer solution of acetic acid and so-
dium acetate (pH = 3.5). Then, 10 mL of a 10% mass fraction of the solution was titrated 
with the calibrated sodium thiosulphate solution, and the solution turned from coffee to 
bright yellow. When the solution appeared beige with bright yellow, we added 5 drops 
of starch indicator with a mass fraction of 5%, and once the solution turned blue, we 
continued to add sodium thiosulphate drop by drop until the solution turned beige. Af-
ter standing for one minute, if the color of the solution did not change, this was consid-
ered the end point. We then recorded the volume of the sodium thiosulphate solution 
consumed at the end point. 

File S2. Determination of the adsorption capacity for Pb2+  
We prepared a standard solution of lead nitrate (pH = 4) with a concentration of 0.2 

mol/L. We took 1.0 g of each sample, placed it in a 150 mL conical flask, pipetted 40 mL 
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of lead nitrate solution into it, and placed it in a vacuum drying oven at a constant tem-
perature of 30 °C to allow it to adsorb for 24 hours. We then filtered the sample, collected 
the filtrate, and titrated it with EDTA standard solution. The end point was reached 
when the EDTA was titrated to bright yellow or purplish red. The volume of EDTA 
consumed was used to calculate the amount adsorbed by each sample. 


