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Experimental measurement of solubility of
carbon dioxide in RP-3 jet fuel
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Abstract; The actually used RP-3 jet fuel containing additives was employed as the stud-
y object to measure its density and the solubility of CO, from 5°C to 40°C under three pres-
sure ranges via a experiment apparatus based on the pressure reduction method. The experi-
mental solubility was compared with the theoretical solubility calculated by a relative density
method provided in the standard of ASTM D2780-92. The result reveals that there exists a
large deviation between experimental solubility and the calculated solubility. The deviation
rises with the increase of the temperature or the decrease of the pressure, and the maximum
deviation is over 106 %. Hence, the formula to calculate the Ostwald coefficient depicted in
ASTM D2780-92 is linearly corrected via the experimental data and the deviation is within
10% after this correction. The study results can provide a reference for the design of the

green on-board inert gas generation system.
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Fig.1 Schematic of the experiment apparatus
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Fig. 2 Picture of the test apparatus
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Table 1 Experiment facilities and sensor

A S TAEFE bi)is
fHIR K DC-3030  —30~100°C +0.1°C

JE g 15 J et 0~0.5MPa F.S.+0.1%

B ERA T EEME  0~100TC +0.1°C
YT 0~70 0.1

F2 CO, ERPABELRESIHHABLER
Table 2 Comparison of the solubility between experiment

and other investigators for CO, in water

i g/ 1/ USSR/ SURRIA R/
‘C kPa (mg/mol) (mg/mol)
10 259. 700 85. 770 92. 381
10 176. 700 66. 236 64. 258
20 280. 000 70. 822 76. 820
20 227.138 62. 541 61.158
30 303. 325 55. 558 59. 362
30 192. 763 43. 860 39. 965
10 321. 388 46. 096 49. 876
40 184. 888 32. 205 29. 619
50 335. 000 40. 685 43. 165
50 196. 575 25. 488 25. 988
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Fig. 3 Error of the solubility for CO, in water
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and calculation

HH T HE 0GR T 2 B s e ] L Z g T
JEE AT T Ry Ui B A 2P pR R R AR B SE IR A G
T A RP-3 SR AEAS [] il BT 1Y) %% B2 22 Ak

o =—0.7496¢4821.0788 (3)
Arp ¢ R RINR E (L °C)

SE I E T 5~40 C ML A JE ST
CO, 1 RP-3 #Ah P i i 32, S e 25 R 3k 3 B
. AR DO AN ] R SR A5 R 0 alb il e

3, Kb Ebra HAE. D HEIAHT 0.1~
0. ZMPa,ﬁﬁ NE AT 0.2~0. 3 MPa. M%\%EF‘
AT DL Bl B s g T EOTR B A T A RE A L X
5 R AR —F

x3 AEEBE.EATCO, £ RP-3 il hiARE
Table 3  Solubility of CO, in RP-3 jet fuel in different

temperatures and pressures

W/ EJ1/ 0 WmRE/ | BE/ K/ BRE/
C kPa (mg/mol) C kPa (mg/mol)

5.1°  60.000  279.2 | 10.0" 62.200  262.3
4.9* 153.000  658.5 | 10.1> 157.638 614.8
5.3° 206.250  843.2 9.8° 211.388 812.2
15.2°  64.225  249.6 | 20.3°  66.550  232.7
14.9" 162.950  557.0 | 20.0" 166.800  535.8
15.0° 216.213  788.2 || 19.8° 221.638  769.9
25.1° 68.825  217.1 | 30.0° 71.200 201.6
24.8> 171.700  490.7 | 30.1> 175.800  463.9
24.9° 226.053  740.3 |[ 29.9° 231.763  699.4
35.2" 73.625  184.7 || 40.1°  76.225  166.4
35.0° 179.700  444.2 | 40.0" 184.500  404.7

35.1¢ 236.588 679.6 40.2¢ 241.575  657.1
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Fig. 5 Comparison of solubility between experiment

and calculation for CO, in RP-3 jet fuel
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experiment and calculation for CO,
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