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Abstract:
Electrospray is a method of satellite propulsion and 
mass spectrometry that works by moving ionic liquid 
from a receptacle to emitter tips and then vaporizing 
and propelling the ions using strong alternating electric 

additive manufacturing, electrospray emitters can be 
custom manufactured for different surface properties to 

emitters has mainly been parametrized using metrics 
such as permeability or impedance, without the level 
of detail necessary to design channel networks. Our 

develop an accurate predictive framework, a study of 
different materials’ surface properties is necessary. 
Thus, a series of samples have been fabricated in the 
Cornell Nanoscale Facility to obtain contact angle 
measurements.

Summary of Research:
Two Photon Polymerization was attempted to create 
contact angle measurements that matched the surface 
characteristics of additively manufactured electrospray 
emitters. Due to bumps and other surface texture 
discrepancies caused by stitching in larger print sizes, 
we opted for spin coating surfaces instead, curing them 
under UV to replicate the Two Photon Polymerization 
process with a more even surface.

IP-PDMS Recipe 1 (created by collaborator at Rice 

approximately 1 mL of resin on 1” silicon wafer square. 

using the cylinder in the Cornell Nanoscale Facility. 
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dispense approximately 1 mL of resin on 1” silicon 

Nanoscale Facility lamp.

Contact angle measurements of varying surface recipes 
with deionized water were measured with a Ramehart 

fabricated using Recipes 2 and 3, which were measured 

with standard error bars can be found in Figure 1, along 
with literature values for IP-PDMS and IP-Q to compare 
[2] [3].
A preliminary study of the contact angle measurements of 

was also conducted for silicon and IP-PDMS. Silicon 

 
Conclusions and Future Steps:

A majority of the polymer resins used were weakly 
hydrophilic to water. GP-Silica, due to being a glass 
resin, is more strongly hydrophilic, while IP-PDMS 
is borderline hydrophobic. It will be interesting to 
continue to study the properties of ionic liquids and 

to determine whether more complex interactions are 

IP-PDMS and IP-Q contact angle measurements 
were found to be consistently more hydrophilic than 
literature values, with the difference between literature 
and observations being more pronounced in IP-PDMS 
samples. It is noted that Govindarajan et al cured IP-

Isaakidou used Two Photon Polymerization with a 

degree to which these differences affect the contact 
angle is a point to investigate.
A preliminary study of UV cure time and contact angle 
measurements was made for IP-Q, with the contact 

14 minutes. Future steps would include experimenting 
with different treatments in addition to UV cure time. 
Experimentalists have found, for example, that UV-

ozone treatment of PDMS can reduce the contact angle at 
controllable rates, which could be preserved by storage 
in distilled water [4]. Additional surface treatments 
could include etching, Atomic Layer Deposition, and 
Molecular Vapor Deposition to further manipulate the 
surface.
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