Korean Chem. Eng. Res., 64(1), 105147 (2026)
https://doi.org/10.9713/kcer.2026.64.1.105147

PISSN 0304-128X, EISSN 2233-9558

L=t UR[H 2L =

(2025 82 27

Z H| g SIH| & 0| 26t exo-THDCPDL|

o1 E aj =3
%E‘ EM Y IINY &1
ASM* - ArfA* - AP - HEEH - HSH - WEH - HREH

34186 T L%w AT 2297 462

A4, 20259 112 259 A2 A, 20259 112 259 A=)

Endothermic Properties and Coke Reduction of exo-THDCPD using Antioxidants

and Metal Deactivators

Chanho Park*, Hosun Aum*, Daeyoung Kim*, Youngjin Kim*, Byunghun Jeong**, Hojin Choi**,

Dongchang Park** and Jihoon Jung*

*Department of Chemical Engineering, Kyonggi Universtiy, 154-42, Gwanggyosan-ro, Yeongtong-gu, Suwon-si,

Gyeonggi-do, 16227, Korea

**A4gency for Defense Development, 4th headquarters, 462 Jochiwon-gil, Yuseong-gu, Daeieon, 34186, Korea
(Received 27 August 2025; Received in revised from 25 November 2025; Accepted 25 November 2025)

284 waAe] va 2
S}, e A Bl @

e o
Wk 19e EEHOZ Aols] S8 A AR VI AP )go] FEua
A5z R Aol B AR T AYEE BAVE Qlor, ol oAl 4

3l Ao H7HAE 88k WHo] AREE R Stk & ATl exo-tetrahydrodicyclopentadiene (exo-THDCPD)

Az ol AYAA(AO)
AS H7Ver A3} 87%2 74 A7
UITE 5 A7AE Bl B89 At FATL 7%

ske1E]x] gkt

L

4 55 HEASHAI(MDA)E % 7P0P°# =9 543 77 Az g3kE selsigltt. AkshiA|

9= Bon, F& v EAIE s A 64%2] A A7 &= el
7}oh T 55% sl o, A7 ko] AlUX| 2y

Abstract — Liquid hydrocarbon-based regenerative cooling technology has garnered significant attention for efficiently
managing the extreme heat generated during hypersonic flight. However, one major challenge is the formation of carbonaceous
deposits, known as coke, during the thermal decomposition of hydrocarbon fuels. To mitigate this issue, the use of trace amounts
of fuel additives has been proposed. In this study, exo-tetrahydrodicyclopentadiene (exo-THDCPD) fuel was blended
with an antioxidants (AO) and a metal deactivators (MDA) to evaluate their effects on heat absorption performance and coke
reduction. The addition of the antioxidants resulted in an 87% reduction in coke formation, while the metal deactivators
achieved a 64% reduction. When both additives were applied simultaneously, the total heat absorption increased by 7%
and coke formation was reduced by 55%; however, no synergistic effect was observed between the two additives.
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Fig. 1. Schematic diagram of flow reactor.
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Table 1. Efficiency value of liquid fuel
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Fig. 2. Endothermic properties of liquid fuel during thermal cracking at various temperatures with no additive. (a) Heat sink, (b) Quantifi-
cation of coke formation, (c) Visual observation of liquid products after thermal cracking, (d) Cross-sectional views of reactor tubes

after 600°C and 650°C cracking.
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Fig. 4. Endothermic properties of liquid fuel during thermal cracking with Antioxidants (a) Heat sink, (b) Quantification of coke formation,
(¢) Liquid composition, (d) Gas products selectivity.
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