
Accepted Manuscript

Title: High performance microthruster with
ammonium-dinitramide-based monopropellant<!–<query
id="Q2">Your article is registered as a regular item and is
being processed for inclusion in a regular issue of the journal.
If this is NOT correct and your article belongs to a Special
Issue/Collection please contact a.hubertt@elsevier.com
immediately prior to returning your corrections.</query>–>

Authors: Doyun Lee, Juwon Kim, Sejin Kwon

PII: S0924-4247(18)30982-8
DOI: https://doi.org/10.1016/j.sna.2018.09.047
Reference: SNA 11022

To appear in: Sensors and Actuators A

Received date: 11-6-2018
Revised date: 16-9-2018
Accepted date: 20-9-2018

Please cite this article as: { https://doi.org/

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.

https://doi.org/10.1016/j.sna.2018.09.047
https://doi.org/


High performance microthruster with ammonium-dinitramide-based 

monopropellant 
Doyun Lee, Juwon Kim, Sejin Kwon* 

* Corresponding author. 

E-mail address: trumpet@kaist.ac.kr (S. Kwon). 

Department of Aerospace Engineering, Korea Advanced Institute of Science and Technology, 291 Daehak-ro, 

Yuseong-gu, Daejeon 34141, Republic of Korea 

Highlights 

 An ammonium dinitramide based monopropellant was used to develop a microthruster. 

 The microthruster was manufactured using a MEMS process. 

 A lanthanum doped Pt/Al2O3 catalyst was applied to increase the heat resistance. 

 The thrust and specific impulse increased compared to H2O2 microthruster. 

Abstract 

A high performance environmentally friendly ammonium dinitramide (ADN) based liquid 

monopropellant was used to develop a thruster with improved performance compared to a 

conventional hydrogen peroxide propellant microthruster. Compared to regular thrusters, 

microthrusters have high heat loss due to the higher reactor surface area to volume ratio. A high 

enthalpy propellant needs to be used to increase the decomposition temperature in order to enhance 

the thruster performance. There is a need to increase the heat tolerance of the catalyst given the 

increased reactor temperature. A lanthanum doped Pt/Al2O3 catalyst was fabricated and applied to 

increase the heat resistance performance against the ADN-based propellant with a theoretical 

adiabatic decomposition temperature of 1630 ˚C. The microthruster was manufactured using a MEMS 

process. A total of five layers of photosensitive glass with different shapes were fabricated by wet 

etching and stacked and adhered, and sensors were assembled to measure the pressure and 

temperature. A combustion experimentation was carried out. 90 wt.% hydrogen peroxide was injected 

in advance for catalyst preheating and then the ADN-based propellant was injected. In the 

experimental results, ignition was observed within the reactor and the combustion temperature was 

983 ℃. The thrust and specific impulse performances were obtained. Compared to a microthruster 

using 90 wt.% hydrogen peroxide, the ADN-based propellant enhanced thrust by 19 % while the 

specific impulse increased by 86 %. 
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Nomenclature 

𝐴2  nozzle outlet area 

𝐴𝑡 nozzle throat area 

𝐶∗ characteristic velocity 
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