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Abstract

As the composition of petroleum-based jet fuel is confined by its crude oil and refining process,
alternative aviation fuel becomes to undertake the composition optimization and blending tech-
nology of jet fuel with high thermal oxidation stability. The thermal oxidation stability of FT alterna-
tive jet fuel was compared with conventional petroleum-based jet fuel by static and dynamic tests,
and the thermal oxidation trend and evaporation performance were investigated by DTG-DSC. The
influence of the blending ratio is nonlinear on the weight of thermal oxidation deposition and in-
itiation thermal oxidation temperature while is linear on the evaporation performance. The re-
sults show that monocyclic hydrocarbons (methylcyclopentane and methylcyclohexane) and dicyc-
lic hydrocarbons (decaline and tetraline) can improve the thermal oxidation stability of FT jet fuel.
Among them, the thermal oxidation stability of FT fuel can be significantly improved by a wide
mixing concentration range of methyl-cyclopentane and decaline. However, methylcyclohexane
and tetraline only significantly improved the thermal oxidation stability of FT fuel in a narrow re-
gion with low concentration blending. The methyl-cyclopentane can improve thermal oxidation
stability because its oxidation products are not easy to form carbon deposit precursor with ben-
zene ring structure and it possesses the capability of solvent action. The oxidation products de-
rived from decalene still have good hydrogen supply capacity and the structure is stable in the
pyrolysis region. When the blending ratios of methyl cyclohexane and tetraline are increasing, the
oxidation products derived from those can further pyrolyze and thus decrease the ability of en-
hancements of thermal oxidation stability.
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Table 1. Evaluation test of thermal oxidation stability
F# 1. AENREMTMIRE

PG 2 VRS S B S HOE Y A I 2 TRV AN L MV

AL AT - B IR - 22 AR I E X

SRTA L
R Q600SDT TGA-DTG-DSC

et e L S RN PR P

BOE RN EMTHRER, BUE

BOE AR |, MEAR RN EERE, SR

BOEZRPRAMERA HABAmEE. R T RE A

Mo BUE W TR R AR B RUR WE R,
PUEANEIAIS 7]

WG R IRE M 20°C £ 500°C, B/ TAEYR
i i 100 mL/min, FHESEZ A 10°CT/min

SIRRIE, TURIREL

RIE S BORRERE, BN IHGERE

Oz, Aol e, feads

2.2. MRAFE

R F=IET o B T8 SRR A = AR I 3 IR PR R R AL BRI B, L RRRR T
EHHATWCERIR S AR G BT BRI 2 o s 2E 4 3 B 20~40 i%/min 2358 100~200 H
AR T, RS NI & IE e e B E AT A A IR AR MR 7y . AR5 SR FH TG ZK SRR IBE B
RN KPP AF BIE. JEPI 25%Z /K AN G & FE L, 28 RIS BVR 4 VAL =), THE
JERRE.,

AT GC-MS EMESHT: HP-5MS ilif:, Dimaia NS, fWEN 1 mL/min, A
50:1. HEFEIIRE 280°C, I 50°C, £R4F5 min; DL 2.5°C/min FH 4 300°C, fRFF5 min. JiiE %A
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BTIRN ElL B TIRIEE N 230°C, PURATIREE A 150°C . =04 5y GC-MS {252 261 FEiRA
40°C, f#%F 2min, LL5C/min FHEZ 300°C, {#%F 5 min.
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Figure 1. Distribution of classification and carbon number in FT and RP-3
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Figure 2. Concentration of components derived from thermal-oxidation duration test
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Table 2. Initial temperature and deposition index

*® 2. 5| REESMREY

HE FURALEEIC RAKEIE/C R C VIBREL %
FT 732 975 102 0.7%
FT/RP-3=1:3 69.5 97.3 102 0.6%
FT/RP-3=1:1 72.7 98.7 103 0.8%
FT/RP-3=3:1 75.7 102 106 0.6%
RP-3 80.7 109 113 0.5%
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Figure 3. Concentration of colored components derived from thermal-oxidation duration
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Table 3. Typical products of colored components after reaction of each mixed fuel
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