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Physical and chemical properties of blended fuel of

coal-based and petroleum-based space kerosene
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Abstract ; The research on variation of physical and chemical properties of coal-based and petroleum-
based space kerosene in different proportion was carried out. Nine samples were obtained by blending
coal-based space kerosene with petroleum-based space kerosene in a ratio of 0 ~100%. The density, dis-
tillation range, kinematic viscosity, crystallization point, flash point, actual colloid and other core inde-
xes of the mixed samples were measured, and the relationship between the mixing ratio and the index
points was studied. On this basis, the applicability of the mixed oil to GJB 8087 —2013 “liquid rocket en-
gine with kerosene safety application criterion” was discussed. The results show that the two types of kero-
sene can be blended arbitrarily, and the indexes meet the requirements completely. The blended kerosene
does not undergo chemical changes when there is no excitation source, and it is in a state of mutual solu-
bility and can be placed for a long time. Paraffins, cycloalkanes and aromatic hydrocarbons in the two

kinds of kerosene are weakly polar substances. According to the principle of similar phase solubility, they
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have good mutual solubility. After mixing in any proportion, they will not be stratified even after being

placed for a long time. It provides a basis for whether two kinds of kerosene can be mixed in LOX/kero-

sene rocket engine test and the injection in rocket launch, and is of great significance for reducing the re-

placement cost of kerosene for users.

Keywords: coal-based kerosene; petroleum-based kerosene ; blending; physical and chemical prop-

erty; intersolubility
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Tab.1 Main experimental instruments and equipment
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Tab.2 Method of physical and chemical property test
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Fig.1 The relationship between density of blended

kerosene and content of coal-based kerosene
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Tab.3 The boiling range of blended kerosene

e M/ C
PSR WIS 10% 50% 90% T
CBO 207 214 223 242 256
CB5 208 213 222 244 255
CB10 206 213 222 242 256
CB30 203 209 219 242 258
CB50 199 206 217 240 259
CB70 196 203 215 241 261
CB90 194 201 212 241 262
CB95 194 200 211 241 263
CB100 193 200 211 241 264
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Fig.2 The relationship between viscosity of blended

kerosene and content of coal-based kerosene
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Tab. 4 The crystallization point of blended kerosene

B A/ C Ferih At/ C
CBO < -73.5 CB70 -66.4
CB5 < -73.5 CB90 -63.9
CB10 < -73.5 CB95 -62.9
CB30 < -73.5 CB100 -62.2
CB50 -68.9
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Fig.3 The relationship between flash point of blended

kerosene and content of coal-based kerosene
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Tab.5 The aromatic contents of blended kerosene
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Tab. 6 The acidity of blended kerosene

. T/ .o I/
#ﬂﬂ -1 #ﬂl‘[ -1
(mgKOH - 100 mL ™) (mgKOH - 100 mL ™)

CBO 0.1 CB70 0.2

CB5 0.1 CB90 0.2

CB10 0.1 CB95 0.2

CB30 0.1 CB100 0.2

CB50 0.1

F 6 I, B IR AN ) LB (4 JBESE AR O

FEAL OVREN/% R Jile ik % J& BIRBEM B R E AT & GIB 8087—2013 b i)
CBO 0.3 CB70 0.5 F 0.5 mgKOH/100 mL AYFEHRE K
CBS 0.2 CB90 0.5 2.9 HfFERR
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Tab.7 The other indicators of blended kerosene
ot ROl TR T 7 Al € T Y
CBO 0.12 1.2 <0.000 10 1 0.001 8 Rt
CB5 0.12 1.2 <0.000 10 1 0.001 8 A
CB10 0.13 1.2 <0.000 10 1 0.002 5 Ak it
CB30 0.14 1.2 <0.000 10 1 0.002 9 Exi
CB50 0.16 1.2 <0.000 10 1 0.002 2 Kk it
CB70 0.17 1.4 <0.000 10 1 0.003 1 ER 06
CB9O 0.19 1.4 0.000 11 1 0.003 5 Kt
CB9S 0.19 1.4 0.000 11 1 0.003 5 Hth
CB100 0.20 1.4 0.000 13 1 0.003 9 ARH
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