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Introduction:  The return of manned missions 

to the moon requires novel solutions to the unique 
problems posed by lunar dust. One technology that 
has been identified as a promising dust mitigation 
solution is Electrodynamic Dust Shielding, or EDS 
[1]. EDS is an active dust mitigation technique 
which uses alternating electric fields applied to 
pairs or sets of interdigitated electrodes to remove 
lunar dust from surfaces. While EDS has been 
shown to be effective for several applications and 
form factors [2], further development and combina-
tion with other mitigation solutions is needed for 
EDS to be safe and reliable for lunar surface oper-
ations. This presentation will describe recent work 
at Georgia Tech investigating novel EDS solutions 
including (1) new materials and form factors for 
planar (2D) EDS, (2) the effects of surface coat-
ings, UV, and electron bombardment on the effec-
tiveness of EDS, and (3) the design of a 3D-EDS 
system for brush cleaning. 

Chemically modified reduced graphene ox-
ide (CMrGO) EDS systems: Although EDS has 
long been studied as a promising dust mitigation 
solution, previous systems often require high volt-
ages and rigid form factors for operation. The goal 
of the SSERVI REVEALS team is to design sys-
tems that operate at lower applied potentials, that 
can be quickly and easily manufactured, and that 
can be easily combined with additional dust mitiga-
tion solutions (e.g., electron bombardment or pas-
sive coatings). Leveraging recent work from the 
SSERVI REVEALS program on the development 
of chemically modified reduced graphene oxide 
(CMrGO) [3,4] planar EDS systems have been cre-
ated through a surface lamination technique which 
produces a surface-localized, electrically conduc-
tive nanocomposite which serves as the electrode 
material. This material is beneficial as it can be 
blended into bulk polymers or laminated onto a 
wide range of thermoplastics in a range of patterns 
[4]. Initial testing with rGO based EDS will be dis-
cussed.  

Combinations of mitigation solutions: The 
smallest grains in the lunar regolith (<5 um) are 
both the most toxic and the most difficult to remove 
from surfaces. EDS is typically most effective for 
large grains, and thus testing is ongoing to com-
bine the CMrGO-based EDS systems with other 

mitigation solutions that have been shown to be ef-
fective for small grains. Additionally, previous tests 
on copper EDS patterns showed that exposing the 
dust grains to a high-intensity UV source signifi-
cantly lowered the voltage at which the EDS began 
to mobilize the dust grains. Tests are ongoing to 
determine the effects of exposing CMrGO devices 
to the UV source and low energy electrons from a 
filament emission source [5].  

Development of 3D-EDS: The 3D-EDS devel-
opment is aimed to create an EDS enabled brush 
that astronauts can use to clean their spacesuits 
while on EVA. Initial experiments for this involved 
using enamel coated copper wires held amidst the 
bristles of a brush. While movement was recorded 
when this setup was tested with bristles made of 
Nylon and Thunderon®, the repulsion was not as 
significant as desired. Further experiments are 
planned to incorporate more electrodes into the 
bristles and to use bristle materials with higher di-
electric permittivity. 

 
Thunderon brush with 3D-EDS. Severe bristle 

deformation due to resistive heating of electrodes 
and radiative heating from UV lamp. 
 
This work was directly supported by the NASA Solar 
System Exploration Research Virtual Institute 
(SSERVI) under Cooperative Agreement 
#NNA17BF68A (REVEALS). It was also a part of 
the 2021 NASA’s BIG Idea Challenge as a part of 
team Shoot for the Moon from Georgia Institute of 
Technology. 

References: [1] Johansen M. R. et al. (2015) 
AIAA, 2015-4446. [2] Calle C. I. et al. (2006) 
NTRS, KSC-2006-125. [3] Seibers Z. D. et al. 
(2020) ACS 1145-11464. [4] Seibers Z. D. et al. 
(2019) PE&S, Vol. 60 Iss. 1, p86-95   [5] Wang X. 
et al. (2018) J. Vis. Exp, (134), e57072.  


