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1. Representative SEM Images of 2DPC for 409, 570, and 915 nm Particles for all salt
concentrations



a. 915 nm Diameter 2DPC
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Fig. SI 1- SEM micrographs of 2DPC fabricated by self-assembly of 915 nm diameter charged polystyrene
particles at the air-water interface of electrolyte solutions containing NaCl. A. Pure Water B. 0.001 M

NaCl C.0.01 M NaCl D.0.1 M NaCl E.1M NaCl



b. 570 nm Diameter 2DPC
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Fig. SI 2- SEM micrographs of 2DPC fabricated by self-assembly of 570 nm diameter charged polystyrene
particles at the air-water interface of electrolyte solutions containing NaCl. A. Pure Water B. 0.001 M

NaCl C.0.01 M NaCl D.0.1 M NaCl E.1M NaCl



c. 409 nm Diameter 2DPC
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Fig. SI 3- SEM micrographs of 2DPC fabricated by self-assembly of 409 nm diameter charged polystyrene
particles at the air-water interface of electrolyte solutions containing NaCl. A. Pure Water B. 0.001 M

NaCl C.0.01 M NaCl D.0.1 M NaCl E. 1M NaCl



2. 2DPC Order Analysis

First, each image was transformed into a black and white binary image using the GNU Image
Manipulation Program (GIMP) using a difference between Gaussians edge-detection filter. The particles
in each image were then found using the circle Hough transform algorithm included in the MATLAB
scripting package (MathWorks). The centers of the detected particles were passed into a function to
calculate the pair correlation function (Eqg. 1). The program counts the number of particles, dn, in the area
of the shell, da having an inner diameter, r, and outer diameter, r + dr.

1 dn(r,r +dr)

M 9() = @da(r,r + dr)

This was done for increasing shell radii, r = 0 to 14, increasing by, dr = 0.016Ro, where R is the particle
radiust. A plot of g(r) with respect to the normalized distance R/2R, from 15 SEM images was produced
for each particle size and salt concentration. The function utilized is appended as arrayOrdering.m and

automated with the appended 2DOrderingProc.m

The g(r) plots were further analyzed utilizing a discrete Fast Fourier Transform (FFT). The FFTs of the
average g(r) spectra were taken using the FFTW library included in the MATLAB software. The Full
Width Half Maximum (FWHM) bandwidth of the first peak of the FFT of g(r)-1 can be used to quantify
2DPC ordering!3. The width of the first peak is directly related to the decay in g(r). As the 2DPC long
range order decreases, the width the first FFT peak increases. The dimensionless ordering parameter
(/xo) is the ratio of the FWHM of the FFT peak for a fabricated 2DPC, « and the FWHM of the FFT
peak for a perfect array®. « was averaged over all 15 data sets for each salt concentration and particle size

with the appended KAve.m

A Gaussian baseline was observed in the FFTs of 2DPCs of poor ordering. A Gaussian peak in the

g(r) spectrum appears as a Gaussian peak in the FFT of g(r)-1%. The baseline was nearly eliminated by



removing the first Gaussian peak in the g(r) spectrum. Removal of the first Gaussian peak in g(r) does
not affect the rate of decay in g(r) peaks, the source of the line width, therefore the FFT bandwidth is not

effected.*

a. g(r) plots generated from 15 SEM micrographs of 2DPC for each particle diameter
fabricated on water and NaCl solutions
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Figure SI 4- 2D Pair Correlation function for a perfect close-packed 2D array of circles with 409 nm
diameters and 2DPC of 409 nm particles fabricated on pure water and on 0.001, 0.01, 0.1, and 1M

NaCl solutions
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Figure SI 5- 2D Pair Correlation function for a perfect close-packed 2D array of circles with 570 nm
diameters and 2DPC of 570 nm particles fabricated on pure water and on 0.001, 0.01, 0.1, and 1M

NaCl solutions



g _th
= _—
i
= -0.1M
=
=D —0.01 M
Y
3 —0.001 M
Q
S
= -0 M
a
= —Perfect Array
&~ IV ALL JLu“mthlth.h-l'lul'lllullll-lllulll-lIIIl!IIllrll‘ln

0 2 4 6 8 10 12 14

r/(2ry)

Figure SI 6- 2D Pair Correlation function for a perfect close-packed 2D array of circles with 915 nm
diameters and 2DPC of 915 nm particles fabricated on pure water and on 0.001, 0.01, 0.1, and 1M

NaCl solutions



b. Fast Fourier Tranforms (FFT) of (g(r)-1) of 2DPC for each particle diameter
fabricated on water and NaCl solutions
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Fig. SI 7- The first peak of the FFT of g(r)-1 plots
for 2DPC arrays of 413nm (top), 570nm (middle),

and 915nm (bottom).
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