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Measured values and analysis of molecular diffusion coefficient of organic
vapor-air
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Abstract The molecular diffusion coefficients of 21 types of volatile organic compounds found in air, including
alkanes , cycloalkanes , arenes, and oxy-compounds (such as esters,alcohols,and ketones) ,were determined using
a self-invented measurement device for the determination of gas diffusion coefficients. The results show that the
diffusion coefficients decrease with the increase of either the length of the molecular chains or the boiling points of
the syngeneic organic compounds under the same temperature. Furthermore,the diffusion coefficients for the or-
ganic isomers with branched chains are larger than those without the branched chain under the same temperature.
The measured values were also compared with the values calculated from the Fuller, Schettler, and Giddings
(FSG) equation and those reported in the literature. The results show that measured values and calculated values
agree well for most organic compounds whether with single bonds and without ring structures, but there are some
differences between the two values for organic compounds with benzene rings, carbon rings,and branched alkane
chains. Therefore ,the further improvement of the FSG equation based on the effects of the molecular structures of
organic compounds is suggested.
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Flow chart of experimental device for measurement of gas diffusion coefficient
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Fig.2 Comparison of diffusion coefficients of different organic compounds
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Table 3 Comparison of measured values and calculated values

YRS/ (10 °m?

-1

* S

PWAEB/(10 °m? - s7")

HOkAY  RE/C "%/ % HOLkEY  RE/C W%/ %
S AE A S E A
30 8. 153 7.873 -3.43 30 16. 456 16. 439 -0.10
35 8. 240 8. 102 -1.67 35 17. 150 16.916 -1.36
F ek 40 8. 709 8.333 —4.32 B B 40 17. 623 17.399 -1.27
45 3. 840 8.567 -3.09 45 18.328 17. 888 -2.40
50 9.220 8. 804 —4.51 50 18.338 18. 383 0.25
30 8.552 7.873 ~7.94 30 12. 060 12. 595 4.44
35 8.728 8. 102 -7.17 35 12. 866 12.961 0.74
ok 40 9.136 8.333 -8.79 L 40 13.673 13. 331 -2.50
45 9.240 8.567 -7.28 45 13. 696 13.706 0. 07
50 9. 560 8. 804 -7.91 50 13.718 14. 085 2.68
30 8.392 8. 024 —-4.39 30 9.931 10. 498 5.71
35 8. 601 8.257 —4.00 35 10. 363 10. 803 4.25
BINR 40 8. 898 8.493 -4.55 S 40 10. 891 11.112 2.03
45 9.132 8.731 —-4.39 45 11.078 11. 424 3. 12
50 9.256 8.973 -3.06 50 11. 570 11. 740 1.47
30 7.458 7.245 -2.86 30 9. 144 9.203 0. 65
35 7.680 7.455 -2.93 35 9. 688 9.470 -2.25
TF B b 40 7.900 7.668 -2.94 IET B 40 10. 262 9.741 -5.08
45 8. 136 7.884 -3.10 45 10. 705 10. 015 -6.45
50 8.259 8. 102 -1.90 50 11.482 10. 292 -10.36
30 6.908 6. 744 -2.37 25 10. 449 10. 561 1.07
35 7.151 6. 940 -2.95 30 10. 948 10. 872 -0.69
IEFhE 40 7.312 7.138 -2.38 5 i 35 11.130 11.188 0.52
45 7. 450 7.339 -1.49 40 11.356 11. 508 1.34
50 7. 641 7.542 -1.30 45 11.582 11. 831 2.15
30 10. 359 10. 115 -2.36 25 8. 806 9.167 4.10
35 10. 599 10. 409 -1.79 30 8. 960 9.438 5.33
% 2, T 40 10. 965 10. 706 -2.36 T 35 9.582 9.712 1.36
45 11.256 11. 007 -2.21 40 10. 205 9.989 -2.12
50 11. 701 11.312 -3.32 45 10. 473 10. 270 -1.94
30 10. 033 10. 115 0.82 10 7.781 7.715 -0.85
35 10. 430 10. 409 -0.20 15 8. 039 7.955 -1.04
2T e 40 10. 791 10. 706 -0.79 1E S BE 20 8. 499 8. 198 -3.54
45 11.134 11.007 -1.14 25 8. 830 8. 444 -4.37
50 11.505 11.312 -1.68 30 9.223 8. 693 -5.75
30 8.230 8.936 8.58 25 9.190 8. 124 -11.60
35 8.733 9.195 5.29 30 9.593 8.364 -12.81
2. 2T 40 9.236 9.458 2.40 ke 35 9.756 8. 606 -11.79
45 9.428 9.724 3. 14 40 10. 117 8.852 -12.50
50 10. 135 9.993 —1.40 45 10. 577 9.101 -13.95
10 7.934 8. 167 2.94 30 9.719 8.529 -12.24
15 8.241 8.421 2.18 35 10. 028 8.777 -12.48
2. Tk 20 8. 650 8. 678 0.32 f 3 40 10.318 9.027 -12.51
25 8. 851 8.939 0.99 45 10. 532 9.281 -11.88
30 9.113 9.203 0.99 50 10. 770 9.538 —11.44
10 9. 406 9. 648 2.57 30 8.534 7.755 -9.13
15 9.893 9.949 0.57 35 8.705 7. 980 -8.33
AN 20 10. 311 10. 253 -0.56 1PN 40 9. 060 8. 208 -9.40
25 10. 738 10. 561 -1.65 45 9.258 8.439 -8.85
30 11.039 10. 872 -1.51 50 9.479 8.672 -8.51
20 9.723 10. 253 5.45
25 9. 881 10. 561 6. 88
IE RS 30 10.214 10. 872 6. 44
35 10. 824 11.188 3.36
40 11.288 11. 508 1.95

ERZE = (OFRE - SEE) /98 {E) x100%
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Table 4 Comparison of measured values and literature values

PHRERB/(10 °m® - s7h)

% TRE/C RE/ %
S {E SCHkAE

B2 R 20 8. 650 8.960!%! 3.58
k-2 R 25 8. 851 9.300% 5.07
-8 S 30 16. 456 16.200(25 «C )10 -1.56
-5 30 9.719 9.620(25 «C ) 112 -1.02
-8R 30 8.534 8.400(25 ¢ )’ -1.57
S-S 30 9.931 10. 10011 1.70
IET RS 30 9.144 9.000(25 °C )L -1.57
LR 30 12. 060 11.900(25 ¢ ) -1.33
LR 40 13. 673 14. 5004 6.05
R LR R 30 8.230 8.700(26.1 ¢ )[1] 5.71
TE BB -5 S 30 7.458 7.100(21 ¢ ) -4.80
Eok-s5 30 8. 153 8.000(21 ¢ )] -1.88
EE ke 55 9.302 9.300* -0.02

TE 3822 = ((SCHRME - SN /SEMI{ED) x 100%
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