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Linearized Poisson Boltzmann Equation
Equation (6) is the solution of equation (5), the linearized Poisson Boltzmann equation

which is repeated here for clarity:
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where o and o,, are the dimensionless surface charge densities of the solute and pore wall,
respectively, and are defined by
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Here, g; and g, are the dimensional surface charge densities of the solute and pore wall,
respectively, R is the gas constant, &, is the permittivity of free space, and ¢, is the
dielectric constant of the solution. Expressions for the coefficients in equation (S1) are listed
in Table S1.

Using the Helmholtz-Smoluchowski equation, g, can be determined from the measured
zeta potential on the membrane surface, {p[1]:
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The surface charge density on the spherical solute with radius r; can be determined from
the solute zeta potential {; [2]:
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Table S1. Coefficients in the solution of the linearized Poisson Boltzmann equation

(equations 6 and S1) where A =1, /7, and 7 =71, k;' where 7; and 7, are the solute
radius and the pore radius, and kj is the Debye length. [3,4]

As

4AmrTAte™s,
1+14
42 A2
Agsp
I(7)
mh(tA)

T (7)

Ap

Agen (1 + tA)e™™ — Syh(tA)

h(zd) = (1 +t)e ™ — (1 —1tA)e™

® K, [(z2 + 62)1/2
Sozf 1[C ) ]d9
0

L[(22 + 69)1/7]




Scanning Electron Microscopy Image of the Membrane Surface
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Figure S1 SEM image of membrane surface for 30 nm pore size membrane. Imaging was

performed by the Chellam group at Texas A&M University



Table S2 Results from Filtration Experiments used to develop equation (8). The uncertainty
values are standard deviations from permeate samples collected over time. Empirical model

rejections are values calculated using equation (8).
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Run Pore size (nm) TMP (psi) NaCl Concentration (mM) (:::)ee:::::rfé\)l) (E::;ji(::ct::n(o/;)el)

1 30 10 0 97.1+1.7 85.8
2 30 20 7.5 50.9+3.6 57.2
3 15 20 68.5 57.4+4.1 56.0
4 15 30 56.5 58.5+1.9 55.5
5 30 30 0 49.7+7.9 49.6
6 10 30 100 79.1+25 81.8
7 15 10 97.5 58.8+2.0 60.6
8 30 20 60 22.8+43 21.7
9 10 30 0 99.5+0.4 100.0
10 15 20 68.5 61.6+3.0 56.0
11 30 30 100 10.3+2.6 7.7

12 15 30 56.5 58.4+3.3 55.5
13 15 20 5 96.6 £ 1.4 90.1
14 10 20 36.5 85.6+1.6 79.4
15 15 10 0 98.0+1.4 99.2
16 10 10 31.5 75.4+0.6 79.3
17 10 20 100 75.1+1.9 79.4
18 30 20 60 13.4+3.9 21.7
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Figure S2 Parity plot of predicted vs. measured rejections. Predicted values are from
equation (8). Data points include measured values from the eighteen experiments used to
develop equation (8) (Table S2) as well as values from seven experiments that were not
used in the model development. Error bars are the standard deviation from permeate

samples collected over time for a single filtration experiment.



Hydrodynamic Radius as a function of NaCl concentration

Figure S3. shows the hydrodynamic radius of poly (dTeo) as a function NaCl concentration. A
power law expression was fitted with the experimental data to estimate the size of DNA at various
salt concentrations.
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Figure S3. Hydrodynamic radius of poly (dTs) ssDNA at different NaCl concentrations from the
measured diffusion coefficients. The power law expression used to fit the experimental data is
shown as a dashed line.
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