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Initial Value Problem

The solution to the initial value problem (IVP) in Fig. 3a is numerically calculated using the 

algorithm proposed by Chan et al.1 Figure S1 shows an example of the nonlinear PB solution. 

At , we set the potentials of mV and no potential gradient ℎ= 0 𝜓𝑚=‒ 10, ‒ 25, ‒ 50

 at the midplane. From this minimum potential plane, the potential is integrated 𝑑𝜓/𝑑ℎ= 0

until it reaches the given surface potential of the left plane mV, at which point, the 𝜓𝑎=‒ 80

distance of the plane becomes . This same procedure is repeated for the right plane with | �ℎ𝑎| �

mV, until the distance of the plane becomes . The potential  at the zero 𝜓𝑏=‒ 80 | �ℎ𝑏| � 𝜓𝑚

gradient plane is eventually related to the separation between the two planes . ℎ̂= | �ℎ̂𝑎| �+ | �ℎ̂𝑏| �
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Knowing the relation between  and , the disjoining pressure is readily calculated using Eq. 𝜓𝑚 ℎ

3. This result is consistent with that calculated from BVP, as shown in Fig. 3a. Note that this 

method is useful when the two planes have different surface charges.

Fig. S1 Example solutions of the nonlinear PB equation (IVP) with the same charge 

between two parallel planes (i.e., mV) separated by . At 𝜓𝑃𝑊= 𝜓𝐷𝑊=‒ 80 ℎ= | �ℎ𝑎| �+ | �ℎ𝑏| �
, the potential and the potential gradient are set as  mV and ℎ= 0 𝜓𝑚=‒ 10, ‒ 25, ‒ 50

, respectively (see the text).𝑑𝜓/𝑑ℎ= 0
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