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Data on titration of poly(methacrylic acid) (PMAA) solution with NaOH 
solution 

The dependence of the PMAA ionization degree   on pH (Fig. 6) was determined by 
using the potentiometric titration data as 

  
         

    
   

where       and     are the molarities of added NaOH and free hydrogen ions, respectively, 
and      is the molarity of monomer units. 

For an initial PMAA solution in water with 1 wt % polymer concentration, the molarity is 
                                 (   is the Avogadro number,    is the water density, 

              is the molar mass of monomer unit). The molarity of the NaOH solution is 
                    . The volume of NaOH solution added is Vadd. The molarity of H+ ions in 

the polymer solution is calculated as          . The total volume of the polymer solution 
            , where           is the initial volume. The molarity of NaOH ions in the 
polymer solution is calculated as                        . The polymer molarity is calculated 

as                    . 
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Experimental data on membrane growth for different pH 

These data were obtained by in situ thickness measurements with a reflected light microscope 
mounted with an optical spectrometer (specim V8 connected to a camera). We focus white light 
on the oil-water interface. The spectrometer provides the reflected intensity as a function of 
wave length from which we deduce the membrane thickness (Fig. 7). The index of refraction 1.4 
is used in the calculations. 

pH=3 

t, min h, µm error, µm 

70 0,36 0,05 

90 0,4 0,05 

120 0,47 0,05 

190 0,54 0,05 

270 0,645 0,1 

530 0,87 0,1 

860 1,1 0,1 

1130 1,27 0,1 

1200 1,3 0,1 

1330 1,375 0,1 

1530 1,47 0,1 

1730 1,56 0,1 

1930 1,63 0,1 

2130 1,705 0,1 

2330 1,78 0,1 
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pH=4.5 

t, min h, µm error, µm 

50 0,26 0,02 

100 0,385 0,02 

200 0,48 0,025 

250 0,545 0,05 

350 0,61 0,05 

480 0,74 0,05 

680 0,86 0,05 

810 0,96 0,05 

1060 1,09 0,1 

1500 1,3 0,1 

2100 1,53 0,1 

2800 1,74 0,1 

3700 1,955 0,1 

4300 2,09 0,2 

5200 2,24 0,2 

5900 2,34 0,2 

6500 2,435 0,2 

7400 2,55 0,2 

 
 

pH=4.9 

t, min h, µm error, µm 

150 0,21 0,02 

440 0,29 0,02 

600 0,38 0,025 

880 0,4 0,05 

1340 0,49 0,05 

2040 0,58 0,05 

4440 0,77 0,05 

5740 0,81 0,05 

9640 0,9 0,1 

11940 0,95 0,1 

13840 0,98 0,1 

15540 1 0,1 

18240 1,05 0,1 
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pH=5 

t, min h, µm error, µm 

150 0,21 0,02 

440 0,29 0,02 

600 0,38 0,025 

880 0,4 0,05 

1340 0,49 0,05 

2040 0,58 0,05 

4440 0,77 0,05 

5740 0,81 0,05 

9640 0,9 0,1 

11940 0,95 0,1 

13840 0,98 0,1 

15540 1 0,1 

18240 1,05 0,1 
 

 
pH=5.1 

t, min h, µm error, µm 

2400 0,39 0,025 

4500 0,48 0,05 

6200 0,54 0,05 

10000 0,58 0,05 
 


