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1 Alkanes and cycloalkanes

1.1 CH, (methane), C,Hg (ethane), and CsHg (propane)
Last evaluated: 10 July 2014

Species Reference T (K) Di(T) Dy(298) Dg(T) (DJDp-1) (%)

Methane Coward and 273 149 174 138 -7
Georgeson, 1937
Muller and Cahill, 298 164 164 161 -2
1964 353 218 217 -1

382 252 249 -1

Cowie and Watts, 298 165 165 161 -2
1970

ethane Boyd et al., 1951 298 112 112 109 -3
Elliott and Watts, 298 116 116 109 -6
1972

propane Barr and Watts, 1972 298 87 87 86 -1

Comments:

methane: The diffusivities of methane measured at 298 Khvayler and Cahill (1964)
and Cowie and Watts (1970) agree well with thatapdlated to 298 K from that at 273
K measured by Coward and Georgeson (1937). Theurezhsliffusivities by the three
studies agree well with the estimated values uBirter's method over 273-382 K.

ethane: The diffusivities of ethane measured at 298 K lmydBet al. (1951) and Elliot
and Watts (1972) agree well, and are only a fevegrenges larger than the estimated
value using Fuller's method.

propane: Only one study (Barr and Watts, 1972) measuredliffiesivity of propoane
(at 298 K), and the reported value is only 1% larti@an the estimated value using

Fuller's method.

Preferred valuein Ny (or air/O,) at 298 K:

methane: (168+5) Torr crAs™*

The preferred diffusivity of methane at 298 K, (368 Torr cnf s, is the average of
those reported by Muller and Cabhill (1965) at 298wie and Watts (1970) at 298 K,
and that extrapolated to 298 K from that measute2l’a K by Coward and Georgeson
(1937).

ethane: (114+5) Torr chs®



The preferred diffusivity of ethane at 298 K, (153¥orr cnf s*, is the average of those
reported at 298 K by Boyd et al. (1951) and Elboid Watts (1972), and the given
uncertainty reflects the difference between thdf@red value and the estimated value
using Fuller’s method.

propane: (87+5) Torr cAs*

The preferred diffusivity of propane at 298 K, (8J+Torr cnf s, is based on that
reported by Barr and Watts (1972). Though the iredadifference between the measured
and estimated values is only 1%, a 5% uncertaggiien to the preferred value.

Last change in the preferred value: 10 July 2014
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1.2 C4Ho (butane, methyl propane)
Last evaluated: 10 July 2014

Species Reference T (K) D(T) Dn(298) Dg(T) (DJDp-1) (%)
n-butane Boyd et al., 1951 298 73 73 74 1
Hargrove and Sawyer, 298 73 73 74 2
1967
Fuller et al., 1969 302 76 74 75 -1
Elliott and Watts, 1972 298 78 78 75 -3
Gotoh et al., 1974 298 77 77 75 -3
378 121 112 -8
438 160 144 -10
methyl Boyd et al., 1951 298 69 69 74 7
propane Barr and Watts, 1972 298 73 73 74 1
Comments:

n-butane: The diffusivities measured at 298 K by Boyd et (4951), Hargrove and
Sawyer (1967), Elliot and Watts (1972) and Gotolale(1974) all agree well with that
extrapolated to 298 K from that measured at 303/ Icldler et al. (1969). The difference
between the measured diffusivities and the estihatdues over 298-438 K are not
larger than 10%.

methyl propane: The diffusivities of methyl propane measurd by tive studies (Boyd
et al., 1951; Barr and Watts, 1972) at 298 K agvel, and are only a few percentages
smaller than the estimated value using Fuller’shoet

Preferred valuein N, (or air/O,) at 298 K:
n-butane: (75+3) Torr cmi s*
The preferred diffusivity of n-butane, (75+3) Ten? s, is the average of those reported

by all the studies at 298 K (or extrapolated to RO8 the measurement was not carried
out at 298 K).

methyl propane: (71+3) Torr cmi s*

The preferred diffusivity of methyl propane, (718rr cnf s?, is the average reported
by Boyd et al. (1951) and Barr and Watts (1972).

Last change in the preferred value: 10 July 2014
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1.3 CsH4, (n-pentane, methyl butane, dimethyl butane)
Last evaluated: 10 July 2014

Species Reference T (K) D(T) D,(298) Dg(T) (DJDp-1) (%)
n-pentane Lugg, 1968 298 64 64 65 2
Arnikar and 353 103 77 88 -15
Ghule, 1969
Barr and Watts, 298 65 65 65 0
1972
Nagasaka, 1973 258 51 51 -1
263 53 52 -3
268 56 54 -3
273 57 56 -2
278 59 58 -1
283 61 59 -3
288 63 61 -3
293 65 63 -3
298 67 67 65 -2
methyl butane  Elliott and Watts, 298 71 71 65 -9
1972
dimethyl Elliott and Watts, 298 67 67 65 -2
propane 1972
Comments:

n-pentane: The diffusivities of n-pentane at 298 K reportedllugg (1968), Barr and
Watts (1972), Nagasaka (1973) are in good agreenidrd differencs between the
reported diffusivities reported by these three igsicand the estimated values using
Fuller's method are <5%. Arnikar and Ghule (196@®asured its diffusivity at 353 K, 15%
larger than the estimated value, and if extrapdl&e298 K, it is significantly larger than
those reported by the other three studies. This sugygest that the value reported by
Arnikar and Ghule (1969) is not reliable.

methyl butane: The diffusivity of methyl butane measured at 298\Elliott and Watts
(1972) is 9% larger than the estimated value.

dimethyl propane: The diffusivity of dimethyl propane measured a8 29by Elliott and
Watts (1972) is 2% larger than the estimated value.

Preferred valuein N, (or air/O,) at 298 K:

n-pentane: (65+2) Torr cAs™*

The preferred diffusivity of n-pentane, (65+2) Tamt s?, is the average of those
reported by Lugg (1968), Barr and Watts (1972), dadasaka (1973).



methyl butane: (71+6) Torr cmi s*

The preferred diffusivity of methyl butane, (71+6drr cnf s*, is based on the value
reported by Elliott and Watts (1972), and the giwertertainty reflects the difference
between the measured and estimated diffusivities.

dimethyl propane: (67+2) Torr cis*

The preferred diffusivity of dimethyl propane, (B)+Torr cnf s*, is based on the value
reported by Elliott and Watts (1972), and the giwertertainty reflects the difference
between the measured and estimated diffusivities.

Last change in the preferred value: 10 July 2014
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1.4 C¢Hy4 (n-hexane, 2,3-dimethyl butane)
Last evaluated: 10 July 2014

Species Reference T (K) D(T) D,(298) Dg(T) (DJDy-1) (%)
n-hexane Cummings and 289 58 61 56 -3
Ubbelohde, 1953
Altshuller and 298 61 61 59 -3
Cohen, 1960 303 62 61 -1
322 69 67 -2
Lugg, 1968 298 56 56 59 6
Arnikar and Ghule, 353 133 99 79 -41
1969
2,3-dimethyl Cummings and 289 57 60 56 -2
butane Ubbelohde, 1953
Comments:

n-hexane: The diffusivities measured at 298 K by Altshulerd Cohen (1960) and Lugg
(1968) agree well, and are also in good agreeméhtthat extrapolated to 298 K from
that measured at 289 K by Cummings and Ubbeloh@®3(1 The difference between the
diffusivities measured by these three studies &edestimated values is not larger than
6%. Arnikar and Ghule (1969) measured the diffugiat 353 K, 41% larger than the
estimated value using Fuller's method, and if exdfated to 298 K, it is >50% larger
than those reported by the other three studies. flaly suggest that the value reported by
Arnikar and Ghule (1969) is not reliable.

2,3-dimethyl butane: The diffusivity measured at 289 K by Cummings &Hibelohde
(1953) shows excellent agreement with the estimeaéde.

Preferred valuein N, (or air/O,) at 298 K:

n-hexane: (59+3) Torr cni s*

The preferred diffusivity of n-hexane, (59+3) Tant s?, is the average of those
reported by Cummings and Ubbelohde (1953), Altenudind Coehn (1960) and Lugg
(1968) at 298 K (or extrapolated to 298 K if theasgrement was not carried out at
298 K).

2,3-dimethyl butane: (60+2) Torr cni s*

The preferred diffusivity of 2,3-dimethyl butan&0&2) Torr c s, is extrapolated to
298 K from the measurement of Cummings and Ubbeld853) at 289 K. The given



uncertainty reflects the normalized difference lestw the measured and estimated
diffusivities at 289 K.
Last change in the preferred value: 10 July 2014
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1.5 C;H6 (n-heptane, 2,4-dimethyl pentane)
Last evaluated: 10 July 2014

Species Reference T (K) D(T) D,(298) D(T) (De/Dp-1) (%)
n-heptane Cummings et al., 1955 303 56 55 56 -1
Clarke and Ubbelohde, 303 56 55 56 0
1957
Altshuller and Cohen, 290 54 56 52 -3
1960 338 64 68 6
2,4-dimethyl  Clarke and Ubbelohde, 303 57 55 56 -1
pentane 1957
Comments:

n-heptane: The measured diffusvities (Cummings et al., 195&rke and Ubbelohde,
1957; Altshuller and Cohen) over 290-338 K show efleat agreement with the
estimated values. If extrapolated to 298 K, akéhstudies agree well with each other.
2,4-dimethyl pentane: The only measurement by Clarke and Ubbelohde (19b@ws

excellent agreement with the estimation.

Preferred valuein Ny (or air/O,) at 298 K:

n-heptane: (55+2) Torr cmi s*

The preferred diffusivity of n-heptane, (59+2) Tam? s, is the average of those
extrapolated to 298 K from those measured at 308/ Cuymmings et al. (1955) and
Clarke and Ubbelohde (1957) and at 290 K by Altenudnd Cohen (1960). The given
uncertainty reflects the difference between thesueanent and estimation.

2,4-dimethyl pentane: (55+2) Torr cri s*

The measurement by Clark and Ubbelohde (1957) K38 preferred, and it gives a lue
of 55 Torr cni s* after being extrapolated to 298 K.

Last change in the preferred value: 10 July 2014

References:
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Cummings, G. A. M., McLaughlin, E., and Ubbelohde,R.: Collision parameters of
C6-C9 hydrocarbons in the vapour phase: the hydregiect,J. Chem. Soc., 1141-
1144, 1955.
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1.6 CgH;5 (n-octane, 2,2,4-trimethyl pentane)
Last evaluated: 10 July 2014

Species Reference T (K) Dn(T) D,(298) D¢(T) (De/Dp-1) (%)
n-octane Mack, 1925 298 46 46 50 9
Cummings and 303 54 52 52 -4
Ubbelohde, 1953
Clarke and 303 55 54 52 -6
Ubbelohde, 1957
Lugg, 1968 298 a7 47 50 7
2,2, 4-trimethyl  Cummings and 303 54 53 52 -4
pentane Ubbelohde, 1953
Clarke and 303 54 53 52 -3

Ubbelohde, 1957

Comments:

n-octane: The measured diffusvities at 298 K by the two msidMack, 1925; Lugg,
1968) agree well. The other two studies (Cummings dbbelohde, 1953; Clarke and
Ubbelohde) measured it at 303 K, and the reporéduks, after being extrapolated to 298
K, show good agreement with these reported by Ma&R5) and Lugg (1968). The
differences between the measured and estimatedidities at 298 and 303 K are <10%.
2,2, 4-trimethyl pentane: The measured diffusivities at 303 K, reported hymthings
and Ubbelohde (1953) and Clarke and Ubbelohde (1&%7in good agreement, and are
only 4% different from the estimated values usindldéf's method.

Preferred valuein N, (or air/O,) at 298 K:

n-octane: (50+4) Torr cm s*

The preferred diffusivity of n-octane at 298 K, £8) Torr cnf s, is the average of these
reported by all the four studies (extrapolated 88 X if the measurement was not
performed at 298 K).

2,2,4-trimethyl pentane: (53+2) Torr cmi s*

The preferred diffusivity of n2,2,4-trimethyl penmat 298 K, (53+2) Torr chrs?, is
based on the values measured by Cummings and Uildeel@@953) and Clarke and
Ubbelohde (1957). The given uncertainty reflecte tHifference between the
measurement and estimation.

Last change in the preferred value: 10 July 2014
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1.7 CgHyo (n-nonane), CioH,, (n-decane, 2,3,3-trimethyl heptane) and
C1oHoe (n-dodecane)
Last evaluated: 11 July 2014

Species Reference T (K) D(T) D.,(298) De(T) (De/D-1) (%)
n-nonane Cummings et al., 340 56 44 60 7
1955
n-decane Cummings and 364 64 45 64 0
Ubbelohde, 1953
Altshuller and 313 46 42 49 6
Cohen, 1960 334 52 55 5
357 59 61 4
391 66 72 10
422 71 82 16
2,3,3- Cummings and 303 54 52 46 -14
trimethyl Ubbelohde, 1953
heptane
n-dodecane Cummings and 399 62 37 68 10

Ubbelohde, 1953

Comments:

n-nonane: The diffusivity of n-nonane was measured only mesguby one study
(Cummings et al., 1955) at 340 K, and the agreemvéhtthe estimated value is good.
n-decane: Both studies (Cummings and Ubbelohde, 1953; Altshand Cohen, 1960)
were carried out above 310 K. The measured diffuissvover 313-422 K agree well with
the estimated values, though it appears that tHerelnce becomes larger at higher
temperature. If extrapolated to 298 K, the two measents show good agreement.
2,3,3-trimethyl heptane: The diffusivity of 2,3,3-trimethyl heptane was pmheasured
by one study (Cummings and Ubbelohde, 1953) atk3(#nd the reported value is 14%
larger than the estimated one.

n-dodecane: The diffusivity of n-dodecane was only measuredbg study (Cummings
and Ubbelohde, 1953) at 399 K, and the reportedeviel 10% lower than the estimated

one.

Preferred valuein Ny (or air/O,) at 298 K :

n-nonane: (44+4) Torr cm s*

The diffusivity of n-nonane, measured by Cumming at (1955) at 340 K,
(56+4) Torr cmi s?, is preffered. It gives a value of (44+4) Torrtsiwhen extrapolated

13



to 298 K. The given uncertainty reflects the difece between the measurement and
estimation.

n-decane: (44+2) Torrcm s*

The preferred value, (44+2) Torr éra?, is the average of those extrapolated to 298 K
from those measured at 364 K by Cummings and Ubdeld1953) and at 313 K by
Altshuller and Cohen (1960).

2,3,3-trimethyl heptane: (52+8) Torr cri s*

The measurement by Cummings and Ubbelohde (1953)prieferred, giving
recommended values of (54+8) Torr Tat at 303 K and (52+8) Torr chs! at 298 K.
The given uncertainty reflects the difference befmvthe measurement and estimation.
n-dodecane: (37+4) Torr cri st

The measurement by Cummings and Ubbelohde (1953)prieferred, giving
recommended values of (62+7) Torr<st at 399 K and (37+4) Torr chs™ at 298 K.

Last change in the preferred value: 11 July 2014

References:

Altshuller, A. P., and Cohen, I. R.: Application Bfiffusion Cells to Production of
Known Concentration of Gaseous Hydrocarbdsl. Chem., 32, 802-810, 1960.
Cummings, G. A. M., McLaughlin, E., and Ubbelohde,R.: Collision parameters of
C6-C9 hydrocarbons in the vapour phase: the hydregect,J. Chem. Soc., 1141-

1144, 1955.

Cummings, G. A. M., and Ubbelohde, A. R.: Collisidiameters of flexible hydrocarbon
molecules in the vapour phase : the "hydrogen effet. Chem. Soc., 3751-3755,
1953.
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1.8 CisHias (n-hexadecane), Ci7H3s (n-heptadecane) and CigHag
(n-octadecane)
Last evaluated: 11 July 2014

Species Reference T (K) D(T) D.,(298) D(T) (De/Dy-1) (%)
n-hexadecane Bradley and 288 29 33 13
Shellard, 1949 290 30 33 11
293 30 34 14
298 31 31 35 15
303 32 36 11
308 33 37 12
n-heptadecane Bradley and 288 31 32 4
Shellard, 1949 293 32 33 3
298 32 32 34 6
303 33 35 6
308 34 36 5
313 35 37 5
n-octadecane Bradley and 288 29 31 5
Shellard, 1949 293 30 32 6
298 32 32 33 4
303 31 34 10
308 32 35 9
313 35 36 4
Comments:

n-hexadecane, n-heptadecane, n-octadecane: The diffusivities of n-hexadecane, n-
heptadecane and n-octadecane were only measuredebstudy (Bradley and Shellard,
1949) over 299-313 K. The differences between tie@asurements and estimations are
usually <15%.

Preferred valuein Ny (or air/Oy) at 298 K :

n-hexadecane: (31+5) Torr cnj s*

n-heptadecane: (32+5) Torr cnmi s*

n-octadecane: (32+5) Torr cnis*

The preferred diffusivities of of n-hexadecane aptadecane and n-octadecane are based
on the measurements at 298 K by Bradley and SHg|l€849). The given uncertainties
reflects the difference between the measuremerad(By and Shellard, 1949) and the
estimation over the temperature range investigayeBradley and Shellard (1949).

Last change in the preferred value: 11 July 2014
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References:

Bradley, R. S., and Shellard, A. D.: The Rate o&foration of Droplets. Ill. Vapour
Pressures and Rates of Evaporation of StraightrCRaraffin Hydrocarbon<roc.
Roy. Soc. A, 198, 239-251, 1949.
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1.9 C;Hg (cyclopropane), CsHqp (cyclopentane) and CgH;, (cyclohexane,
methyl cyclopentane)
Last evaluated: 11 July 2014

Species Reference T (K) D(T) D.,(298) D(T) (De/Dy-1) (%)

cyclopropane Elliott and Watts, 298 97 97 90 -7
1972

cyclopentane Elliott and Watts, 298 70 70 62 -11
1972

cyclohexane Cummings and 289 58 61 57 -1
Ubbelohde, 1953
Hudson et al., 1960 289 57 60 57 1
Nagata and 363 94 67 85 -10
Hasegawa, 1970 383 102 93 -9

403 113 102 -10
methyl Cummings and 286 58 62 56 -3

cyclopentane Ubbelohde, 1953

Comments:

cyclopropane and cyclopentane: The diffusivities of cyclopropane and cyclppentane
were measured at 298 K by Elliott and Watts (19@Ry the measurements agree well
with estimation.

cyclonehexane: The diffusivities of cyclohexane were measured&# K by Cummings
and Ubbelohde (1953) and Hudson et al. (1960) ared 863-403 K by Nagata and
Hasegawa (1970). All the measurements agree wéll @stimation. If extrapolated to
298 K, the measurements by the three studies sbhod agreement.

methyl cyclopentane: The diffusivity of methyl cyclopentane was only reeeed by one
study (Cummings and Ubbelohde, 1953) at 286 K, thedreported value agrees very

well with the estimated one.

Preferred valuein Ny (or air/O,) at 298 K:

cyclopropane: (97+7) Torr cmi s*

cyclopentane: (70+8) Torr cmi s*

The measured diffusivities of cyclopropane and @yehtane at 298 K by Elliott and
Watts (1972) are preferred. The given uncertaingdiects the differences between the
measurements and estimations.

cyclonehexane: (63+4) Torr cri s*
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The preferred diffusivity of cyclohexane, is theeeage of those extrapolated to 298 K of
those measured at 289 K by Cummings and Ubbelat@&3] and Hudson et al. (1960)
and at 363 K by Nagata and Hasegawa (1970).

methyl cyclopentane: (62+2) Torr cmi s*

The measurement by Cummings and Ubbelohde (195%ftered. The recommended
diffusivities are (58+2) Torr cfns* at 286 K and thus (62+2) Torr érs* at 298 K. The
given uncertainties reflects the difference betwenmeasurement and estimation.

Last change in the preferred value: 11 July 2014

References:

Clarke, J. K., and Ubbelohde, A. R.: Isotope eHent diffusion cross-sections for
flexible hydrocarbons]. Chem. Soc., 2050-2055, 1957.

Elliott, R. W., and Watts, H.: Diffusion of some #tpcarbons in Air: a Regularity in the
Diffusion Coefficients of a Homologous Seri€an. J. Chem., 50, 31-34, 1972.

Hudson, G. H., McCoubrey, J. C., and UbbelohdeRA.Vapour diffusion coefficients
and collision parameters for cyclic molecul@sans. Faraday Soc., 56, 1144-1151,
1960.

Nagata, I., and Hasegawa, T.: Gaseous interdiffusaefficients J. Chem. Eng. Japan,
3, 143-145, 1970.
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2 Alkenes and alkynes

2.1 C,H, (ethene) and C3Hg (propnene)
Last evaluated: 11 July 2014

Species Reference T (K) D(T) D,(298) D¢(T) (De/Dyi-1) (%)
ethene Boyd et al., 1951 298 124 124 115 -7
Knox and McLaren, 2901 124 129 110 -11
1964
Muller and Cahill, 1964 298 129 129 115 -11
373 192 170 -12
Evans and Kenney, 1965 287 109 117 108 -1
291 114 119 110 -3
Fuller et al., 1969 303 129 125 118 -9
Elliott and Watts, 1972 298 126 126 115 -9
propene Elliott and Watts, 1972 298 100 100 90 -10
Comments:

ethene: The diffusivities of ethene were measured over 283-K (Boyd et al., 1951;
Knox and McLaren, 1964; Muller and Cahill, 1964;af¢ and Kenney, 1965; Fuller et
al., 1969; Elliott and Watts, 1972), and the d#feres between the measured and
estimated diffusivities are not larger than 12%exXtrapolated to 298 K, all the five

measurements agree well.

propene: The diffusivity of propene was only measured by snaly (Elliott and Watts,
1972) at 298 K, and the difference between the oredsand estimated diffusivities is
~10%.

Preferred valuein N, (or air/O,) at 298 K:

ethene: (12445) Torr crA s*

The preferred diffusivity of ethene at 298 K, (183¥orr cnf s*, is the average of those
measured at or extrapolated to this tempearturallie five studies (Boyd et al., 1951;
Knox and McLaren, 1964; Muller and Cahill, 1964;a¢ and Kenney, 1965; Fuller et
al., 1969; Elliott and Watts, 1972).

propene: (100+10) Torr crAs?

The measurement at 298 K by Elliott and Watts ()982preferred, and the given
uncertainty reflects the difference between thesuesd and estimated diffusivities.

Last change in the preferred value: 11 July 2014
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2.2 C4,Hg (1-butene, cis-2-butene, trans-2-butene, 2-methyl propene)
Last evaluated: 11 July 2014

Species Reference T (K) D(T) D,(298) D(T) (DJDp-1) (%)
1-butene Elliott and Watts, 1972 298 83 83 76 -8
cis-2-butene Elliott and Watts, 1972 298 83 83 76 8
trans-2- Elliott and Watts, 1972 298 86 86 76 -12
butene
2-methyl Elliott and Watts, 1972 298 81 81 76 -7
propene

Comments.

1-butene, cis-2-butene, trans-2-butene, and 2-methyl propene: The diffusivities of 1-
tutene and its other three isomers were measureshéystudy (Elliott and Watts, 1972)
at 298 K, and the differences between the measanell estimated diffusivities are

typically ~10%.

Preferred valuein N, (or air/O,) at 298 K:

1-butene, cis-2-butene, trans-2-butene, and 2-methyl propene: (83+10) Torr cri s*

The preferred diffusivities are based on the meamant by Elliott and Watts (1972). S
single preferred value is given to all the fourn®ws, equal to the average of measured
diffusivitie of these four compounds, and the givencertainty (£12%) reflect the
difference between the measurement and estimation.

Last change in the preferred value: 11 July 2014
References:

Elliott, R. W., and Watts, H.: Diffusion of some #étpcarbons in Air: a Regularity in the
Diffusion Coefficients of a Homologous Seri€an. J. Chem., 50, 31-34.
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2.3 CsHyo (1-pentene), C¢Hio (1-hexene, 2-3-dimethyl-2-butene), CgHqg

(1-octene)
Last evaluated: 11 July 2014
Species Reference T (K) Dy(T) D,(298) De(T) (De/Dy-1) (%)
1-pentene Elliott and Watts, 1972 298 73 73 67 -8
1-hexene Altshuller and Cohen, 293 60 62 58 -3
1960
2,3-dimethyl- Cummings et al., 1955 288 57 60 57 0
2-butene
1l-octene Altshuller and Cohen, 313 54 49 56 4
1960
Comments:

1-pentene: The diffusivity of 1-pentene was measured by onel\st(Elliott and Watts,
1972) at 298 K, and the reported value is 8% lattgen the estimated one.

1-hexene and 2,3-dimethyl-2-butane: The diffusivity of 1-hexene was measured by
Altshuller and Cohen (1960) at 293 K and that &d&methyl-2-butene was measured
by Cummings et al. (1955) at 288 K. Both measuramshow excellent agreement with
the estimations.

1-octene: The diffusivity of 1-octene was measured at 313 yKAltshuller and Cohen

(1960), and the measured value is 4% lower thaestimmated one.

Preferred valuein N, (or air/O,) at 298 K:

1-pentene: (73+6) Torr cmi s*

The preferred diffusivity of 1-pentene, (73+6) Tont s, is based on the measurement
by Elliott and Watts (1972), and the given uncettareflects the difference between the
measured and estimated values.

1-hexene and 2,3-dimethyl-2-butene: (61+2) Torr cni s*

A single preferred diffusivity at 298 K, (61+2) Famt s?, is given to both 1-hexene and
2,3-dimethyl-2-butene. It is the average of thosérapolated to 298 K from that
measured at 293 K for 1-hexene by Altshuller andhe®o(1960) and at 288 K for
2,3-dimethyl-2-butene by Cummings et al. (1955).

1-octene: (49+2) Torr cni st
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The preferred diffusivity of 1-octene, is basedtlom measurement at 313 K by Altshuller
and Cohen (1960), extrapolated to 298 K. The gwecertainty reflects the difference
between the measured and estimated diffusivities.

Last change in the preferred value: 11 July 2014

References:

Altshuller, A. P., and Cohen, I. R.: Application Bfiffusion Cells to Production of
Known Concentration of Gaseous Hydrocarbdsl. Chem., 32, 802-810, 1960.

Cummings, G. A. M., McLaughlin, E., and Ubbelohde,R.: Collision parameters of
C6-C9 hydrocarbons in the vapour phase: the hydregiect,J. Chem. Soc., 1141-
1144, 1955.

Elliott, R. W., and Watts, H.: Diffusion of some #tpcarbons in Air: a Regularity in the
Diffusion Coefficients of a Homologous Seri€an. J. Chem., 50, 31-34.
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2.4 C3H, (propadiene), C,Hs (1,3-butadiene), CsHg (isoprene), CgHig
(1,5-hexadiene, 2,3-dimethyl-1,2-butadiene)
Last evaluated: 11 July 2014

Species Reference T (K) Dy(T) D,(298) De(T) (De/Dy-1) (%)

propadiene Elliott and Watts, 1972 298 106 106 93 12 -

1,3-butadiene  Elliott and Watts, 1972 298 88 88 78 -11

isoprene Altshuller and Cohen, 288 69 73 64 -7
1960

1,5-hexadiene  Cummings et al., 1955 288 59 62 58 -1

2,3-dimethyl- Cummings et al., 1955 288 57 60 58 2

1,3-butadiene

Comments:

propadiene, 1,3-butadiene and CsHg: The diffusivities of propadiene and 1,3-butadiene
were measured by Elliott and Watts (1972) at 298nK that of isoprene was measured
by Altshuller and Cohen (1960) at 288 K. The d#feres between the measured and
estimated values are ~10%.

1,5-hexadiene and 2,3-dimethyl-1,3-butadiene: The diffusivities of 1,5-hexadiene and
2,3-dimethyl-1,3-butadiene were measured at 28§ IKCbmmings et al. (1955), and the

measured diffusivities are in excellent agreemeatit the estimated values.

Preferred valuein Ny (or air/Oy) at 298 K:

propadiene: (106+13) Torr crAs®

1,3-butadiene: (88+10) Torr cris®

isoprene: (73+6) Torr cni s*

The preferred diffusivities of propadiene and li@adiene are based on the measurement
of Elliott and Watts (1972) at 298 K, and thaiswprene is based on the measurement of
Altshuller and Cohen (1960) at 288 K, extrapolai®@98 K. The uncertainties reflects
the corresponding difference between the measurtsraed estimations.

1,5-hexadiene and 2,3-dimethyl-1,3-butadiene: (61+2) Torr cri s*

A single preferred diffusivity, (61+2) Torr cns?, is given to both 1,5-hexadiene and
2,3-dimethyl-1,3-butadiene. It is the average afsthextrapolated to 298 K from those
measured at 288 K by Cummings et al. (1955). Theergiuncertainty reflects the

difference between the measured and estimatedsilifties.
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Last change in the preferred value: 11 July 2014

References:

Altshuller, A. P., and Cohen, I. R.: Application Bfiffusion Cells to Production of
Known Concentration of Gaseous Hydrocarbdxsl. Chem., 32, 802-810, 1960.

Cummings, G. A. M., McLaughlin, E., and Ubbelohde,R.: Collision parameters of
C6-C9 hydrocarbons in the vapour phase: the hydregect,J. Chem. Soc., 1141-
1144, 1955.

Elliott, R. W., and Watts, H.: Diffusion of some #tpcarbons in Air: a Regularity in the
Diffusion Coefficients of a Homologous Seri€an. J. Chem., 50, 31-34.

25



2.5 C,H, (ethyne), CsH,4 (propyne), C4Hg (1-butyne)
Last evaluated: 11 July 2014

Species Reference T (K) D(T) D(298) D(T) (De/Dp-1) (%)

ethyne Elliott and Watts, 1972 298 111 111 123 11

propyne Elliott and Watts, 1972 298 100 100 93 -7

1-butyne Elliott and Watts, 1972 298 88 88 78 -12
Comments:

ethyne, propyne, and 1-butyne: The diffusivities of ethyne, propyne, and 1-butyvere
measured at 298 K by Elliott and Watts (1972), gneddifferences between the measured

and estimated values are ~10%.

Preferred valuein Ny (or air/O,) at 298 K:

ethyne: (111+12) Torr cfrs*

propyne: (100+7) Torr cfrs™

1-butyne: (88+10) Torr cfrs®

The preferred diffusivities of ethyne, propyne, afdebutyne are based on the
measurement by Elliott and Watts (1972), and theergiuncertainties reflects the
corresponding differences between the measure@stirdated values.

Last change in the preferred value: 11 July 2014
References:

Elliott, R. W., and Watts, H.: Diffusion of some #étpcarbons in Air: a Regularity in the
Diffusion Coefficients of a Homologous Seri€an. J. Chem., 50, 31-34.
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3 Aromatic hydrocarbons

3.1 CgHg (benzene)
Last evaluated: 12 July 2014

Species Reference T (K) D(T) D,(298) D(T) (De/Dpr-1) (%)
benzene Lee and Wilke, 1954 298 73 73 69 -6
Altshuller and Cohen, 300 70 70 70 -1
1960 303 72 71 -2
334 87 84 -4
Hudson et al., 1960 311 77 72 74 -4
Getzinger and Wilke, 308 81 77 73 -10
1967
Lugg, 1968 298 71 71 69 -3
Katan, 1969 295 69 70 68 -1
Arnikar and Ghule, 353 101 75 93 -8
1969
Nagata and 364 98 69 98 0
Hasegawa, 1970 378 106 105 -1
393 117 113 -3
408 124 119 -4
423 125 127 1
Comments:

The diffusivities of benzene were measured overoadtemperature range (295-423 K),
and the differences between the measured and éstimalues are <10%. If extrapolated
to 298 K, the diffusivities measured at other terapges (Altshuller and Cohen, 1960;
Hudson et al., 1960; Getzinger and Wilke, 1967;akatl969, Arnikar and Ghule, 1969;
Nagata and Hasegawa, 1970) agree well with thosesumned at 298 K (Lee and Wilke,
1954; Lugg, 1968).

Preferred valuein N, (or air/O,) at 298 K: (72+3) Torr cmi s*

The preferred diffusivity at 298 K, is the averagfe¢hose measured at 298 K (Lee and
Wilke, 1954; Lugg, 1968) and those extrapolate@38 K from those measured at other
temperatures (Altshuller and Cohen, 1960; Hudsoal.et1960; Getzinger and Wilke,
1967; Katan, 1969, Arnikar and Ghule, 1969; Nagaikh Hasegawa, 1970).

Last change in the preferred value: 12 July 2014

References:

Altshuller, A. P., and Cohen, I. R.: Application Bfiffusion Cells to Production of
Known Concentration of Gaseous Hydrocarbdsl. Chem., 32, 802-810, 1960.
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3.2 C;Hg (toluene)
Last evaluated: 12 July 2014

Species Reference T (K) D(T) D,(298) D¢(T) (De/Dpr-1) (%)
toluene  Mack, 1925 298 64 64 62 -3
Gillland, 1937 299 65 65 62 -5
312 70 67 -4
332 79 75 -5
Fairbanks and Wilke, 301 74 73 63 -15
1950
Altshuller and Cohen, 298 69 69 62 -10
1960 318 73 69 -6
Lugg, 1968 298 65 65 62 -4
Comments:

The diffusivities of toluene were measured over-398 K, and the differences between
the measured and estimated diffusivities are <15%.

Preferred valuein Ny (or air/Oy) at 298 K: (67+4) Torr cni s*

The preferred diffusivity at 298 K, is the averagfethose measured at 298 K (Mack,
1925; Altshuller and Cohen, 1960; Lugg, 1968) amosé extraploted to 298 K from
those measured at other temperatures (Gillilan871Bairbank and Wilke, 1950).

Last change in the preferred value: 12 July 2014

References:
Altshuller, A. P., and Cohen, I. R.: Application Bfiffusion Cells to Production of
Known Concentration of Gaseous Hydrocarbdxsl. Chem., 32, 802-810, 1960.
Fairbanks, D. F., and Wilke, C. R.: Diffusion Coefnts in Multicomponent Gas
Mixtures,Ind. Eng. Chem., 42, 471-475, 1950.

Gilliland, E. R.: Diffusion Coefficients in Gaseo&ystems)nd. Eng. Chem., 26, 681-
685, 1934.

Lugg, G. A.: Diffusion coefficients of some orgaind other vapors in aignal. Chem.,
40, 1072-1077, 1968.

Mack, E.: Average cross-sectional areas of molechiegaseous diffusion methods,
Am. Chem. Soc., 47, 2468-2482, 1925.
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3.3 CgHy (ethyl benzene, o-xylene, m-xylene, p-xylene)
Last evaluated: 11 July 2014

Species Reference T (K) D(T) D,,(298) D¢(T) (De/Dp-1) (%)

ethyl benzene  Lugg, 1968 298 57 57 57 -1

o-xylene Lugg, 1968 298 55 55 57 3

m-xylene Lugg, 1968 298 52 52 57 9

p-xylene Lugg, 1968 298 51 51 57 12
Comments:

ethyl benzene, o-xylene, m-xylene, p-xylene:
The differences between the measured (Lugg, 19&8Beatimated diffusivities at 298 K
are 1%, 3%, 9%, and 12% for ethyl benzene, o-xylanexylene and p-xylene,

respectively.

Preferred valuein Ny (or air/O,) at 298 K:

ethyl benzene: (57+1) Torr cmi s*

o-xylene: (55+2) Torr c s*

m-xylene: (52+5) Torr cmi s*

p-xylene: (51+6) Torr cmi s*

The measured diffusivities at 298 K by Lugg (1968% preferred, and the given
uncertainties reflects the differences betweemthasurements and estimations.

Last change in the preferred value: 11 July 2014

References:

Lugg, G. A.: Diffusion coefficients of some orgariad other vapors in aignal. Chem.,
40, 1072-1077, 1968.
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3.4 CoH1o (n-propylbenzene, iso-propylbenzene,
1,2,4-trymethylbenzene, 1,3,5-trimethylbenzene)
Last evaluated: 11 July 2014

Species Reference T (K) D(T) D,(298) D¢(T) (De/D-1) (%)
n-propyl benzene  Lugg, 1968 298 51 51 53 4
iso-propyl Lugg, 1968 298 51 51 53 3
benzene
1,2,4-trimethyl Lugg, 1968 298 49 49 53 9
benzene
1,3,5-trimethyl Lugg, 1968 298 50 50 53 5
benzene

Comments:

n-propyl benzene, iso-propyl benzene, 1,24-trimethyl benzene, 1,3,5-trimethyl
benzene:

The measured diffusivities of n-propyl benzene,-psapyl benzene, 1,2,4-trimethyl
benzene, and 1,3,5-trimethyl benzene at 298 K @320, 9%, and 5% lower than the
estimated values, respectively.

Preferred valuein Ny (or air/O,) at 298 K:

n-propyl benzene: (51+2) Torr cmi s*

iso-propyl benzene: (51+2) Torr cmi s*

1,2,4-trimethyl benzene: (49+4) Torr cnmi s*

1,3,5-trimethyl benzene: (50+3) Torr cni s*

The measured diffusivities at 298 K by Lugg (1968% preferred, and the given
uncertainties reflects the differences betweemthasurements and estimations.

Last change in the preferred value: 11 July 2014

References:

Lugg, G. A.: Diffusion coefficients of some orgariod other vapors in aignal. Chem.,
40, 1072-1077, 1968.
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3.5 CioH14 (p-cymene, p-tert-butyltolyene) and CgHg (styrene)
Last evaluated: 11 July 2014

Species Reference T (K) D(T) D,,(298) D¢(T) (De/Dp-1) (%)
p-cymene Lugg, 1968 298 48 48 49 2
p-tert-butyl Lugg, 1968 298 43 43 49 13
toluene

styrene Lugg, 1968 298 53 53 58 9
Comments:

p-cymene, p-tert-butyl toluene, styrene: The measured diffusivities of p-cymene, p-
tert-butyl toluene, and styrene at 298 K (Lugg, &98&re 2%, 13%, and 9% lower than
the estimated values, respectively.

Preferred valuein Ny (or air/O,) at 298 K:

p-cymene: (48+1) Torr cmi st

p-tert-butyl toluene: (43+6) Torr cri s*

styrene: (5345) Torr cri st

The measured diffusivities at 298 K by Lugg (1968F preferred, and the given
uncertainties reflects the differences betweemthasurements and estimations.

Last change in the preferred value: 11 July 2014

References:

Lugg, G. A.: Diffusion coefficients of some orgarind other vapors in aignal. Chem.,
40, 1072-1077, 1968.
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3.6 CoHg (naphthalene), C1,Hqo (diphenyl), Ci14H1o (anthracene)
Last evaluated: 11 July 2014

Species Reference T (K) D(T) D,(298) Dg(T) (De/Dp-1) (%)
naphthalene Mack, 1925 298 46 46 51 10
diphenyl Mack, 1925 298 55 55 48 -13

Gilliland, 1937 490 122 51 115 -5
anthracene Mack, 1925 373 60 40 65 9
Comments:

naphthalene The measured diffusivity of naphthalene at 298 Ka¢kl 1925) is 10%
lower than the estimated value.

diphenyl: The measured diffusivities at 298 K (Mack, 1925 at 490 K (Gilliland,
1937) show good agreement with the estimated valfiesxtrapolated to 298 K, the
measurement carried out at 490 K by Gilliland (0)983rees well with that measured at
298 K (Mack, 1925)

anthracene: The diffusivity measured at 373 K (Mack, 1925) & ower than the

estimated value.

Preferred valuein Ny (or air/O,) at 298 K :

naphthalene: (46+5) Torr cni s*

The measured diffusivity at 298 K by Mack (1925) pseferred, and the given
uncertainties reflects the difference between tkasurement and estimation.

diphenyl: (52+7) Torr cni s*

The preferred diffusivity is the average of thatasiered at 298 K (Mack, 1925) and that
extrapolated to 298 K from the measurement at 49(QGHKliand, 1937). The given
uncertainty (£13%) reflects the difference betwéle® measurement and estimation at
298 K.

anthracene: (40+4) Torr cni s*

The preferred diffusivity at 298 K, (40+4) Torr &, is extrapolated to 298 K from the
measurement carried out at 373 K by Mack (1925 Given uncertainty reflects the
relative difference between the measurement amuasbn at 373 K.

Last change in the preferred value: 11 July 2014
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4 Alcohols

4.1 CH,O (methanol)
Last evaluated: 12 July 2014

Species Reference T (K) D(T) D(298) D(T) (DJDy-1) (%)

methanol Altshuller and 298 117 117 123 5
Cohen, 1960
Getzinger and Wilke, 308 145 137 160 10
1967
Lugg, 1968 298 116 116 123 6
Mrazek et al., 1968 328 149 126 146 -2
Katan, 1969 295 121 123 121 0
Arnikar and Ghule, 355 190 140 167 -12
1969

Comments.

The measured diffusivities of methanol over 295-36%how good agreement with
estimated values. If extrapolated to 298 K, the sueaments carried out at 308 K
(Getzinger and Wilke, 1967), 328 K (Mrzzek et 4968), 295 K (Katzan, 1968) and
355 K (Arnikar and Ghuele, 1969) agree well witbgé performed at 298 K (Altshuller
and Cohen, 1960; Lugg, 1968).

Preferred valuein N, (or air/O,) at 298 K: (126+11) Torr cris®

The preferred diffusivity of methanol at 298 Ktliwe average of those measured at 298 K
by Altshuller and Cohen (1960) and Lugg (1968) #rake extrapolated to 298 K from
those measured at 295 K (Katzan, 1968), 308 K (@gtz and Wilke, 1967), 328 K
(Mrzzek et al., 1968), and 355 K (Arnikar and Gleydl969).

Last change in the preferred value: 12 July 2014
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4.2 C,HgO (ethanol)
Last evaluated: 12 July 2014

Species Reference T (K) D(T) D(298) D(T) (DJDp-1) (%)
ethanol Lee and Wilke, 1954 298 103 103 94 -8
Arnikar et al., 1967 353 141 105 127 -10
Getzinger and Wilke, 308 109 103 100 -9
1967
Lugg, 1968 298 90 90 94 5
Arnikar and Ghule, 355 135 99 128 -5
1969
Katan, 1969 295 88 90 93 5
Comments:

The measured diffusivities of ethanol over 295-35how good agreement with the
estimated values. If extrapolated to 298 K, the susmments performed at 295 K (Katan
1969), 308 K (Getzinger and Wilke, 1967), 355 Kriikar and Ghule, 1969), and 353 K
(Arnikar et al., 1967) agree well with those at Z® K (Lee and Wilkem 1954; Lugg,

1968).

Preferred valuein N, (or air/O,) at 298 K: (98+7) Torr cmi s*

The preferred diffusivity of ethanol at 298 K, letaverage of those measured at 298-
299 K (Lee and Wilkem 1954; Lugg, 1968) and thos&rapolated to 298 K from
measurements at 295 K (Katan 1969), 308 K (Getzirageel Wilke, 1967), 355 K
(Arnikar and Ghule, 1969), and 353 K (Arnikar et 4B67).

Last change in the preferred value: 12 July 2014
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4.3 C3HgO (1-propanol, 2-propanol), C3HgO (prop-2-en-1-01)
Last evaluated: 12 July 2014

Species Reference T (K) D(T) D,(298) Dg(T) (De/Dpr-1) (%)
1-propanol Lugg, 1968 298 75 75 79 5
2-propanol Gilliland, 1934 299 75 75 79 5
312 81 85 5
332 92 95 3
Lugg, 1968 298 77 77 79 3
Arnikar and 358 111 80 109 -2
Ghule, 1969
Nagata and 363 121 86 111 -8
Hasegawa, 1970
383 128 122 -4
prop-2-en-1-ol Lugg, 1968 298 78 78 81 4

Comments:

l-propanol, prop-2-en-1-ol: The measured diffusivities of 1-propanol and
prop-2-en-1-ol at 298 K by Lugg (1968) are in gageement with the estimated values.
2-propanol:

2-propanol: The measured diffusivities of 2-prodamaer 298-383 K all agree well with
the estimated values. If extrapolated to 298 K, ieasurements carried out at other
temperatures (Arnikar and Ghule, 1969; Nagata ardegawa, 1970) show good
agreement with those carried out at 298-299 K {{&iltl, 1934; Lugg, 1968).

Preferred valuein Ny (or air/O,) at 298 K :

1-propanol: (75+4) Torr cni s*

prop-2-en-1-ol: (78+3) Torr cni s*

The measured diffusivities of 1-propabol and pregr2l-ol at 298 K by Lugg (1968) are
preferred, and the given uncertainties reflectabeesponding differences between the
measured and estimated values.

2-propanol: (79+5) Torr cri st

The preferred diffusivity of 2-propanol, is the sage of those measured at 298-299 K by
Gilliland (1934) and Lugg (1968) and those extraped to 298 K from that measured at
358 K by Arnikar and Ghule (1969) and that measaite863 K by Nagata and Hasegawa
(1970).

Last change in the preferred value: 12 July 2014
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4.4 C4H1cO (1-butanaol, 2-butanol, methyl-1-propanol,
methyl-2-proponol)
Last evaluated: 12 July 2014

Species Reference T (K) D(T) D,(298) De(T) (De/Dy-1) (%)
1-butanol Gilliland, 1934 299 66 66 69 4
312 70 75 7
332 79 83 5
Lugg, 1968 298 65 65 69 5
2-butanol Gilliland, 1934 299 68 67 69 2
312 73 75 3
332 82 83 1
Lugg, 1968 298 68 68 69 2
methyl-1- Lugg, 1968 298 67 67 69 3
propanol
methyl-2- Lugg, 1968 298 66 66 69 4
propanol
Comments:

1-butanol: The diffusivities of 1-butanol were measured a9,2912, and 332 K by
Gilliland (1934) and at 298 L by Lugg (1968). Th#idsivities at 298-299 K reported by
the two studies show excellent agreement, anddtimaed diffusivities agree well with
the measured value over 298-332 K.

2-butanol: The diffusivities of 2-butanol were measured a9,2912, and 332 K by
Gilliland (1934) and at 298 L by Lugg (1968). Th#idsivities at 298-299 K reported by
the two studies show excellent agreement, anddtimated diffusivities agree well with
the measured value over 298-332 K.

methyl-1-propanol, methyl-2-propanol: The diffusivities of methyl-1-propanol and
methyl-2-propanol were measured by Lugg (1968) @8 X, and the measured

diffusivities are in excellent agreement with estied values.

Preferred valuein N, (or air/O,) at 298 K:

1-butanol: (66+1) Torr ci s*

2-butanol: (67+1) Torr crA st

The preferred diffusivities of 1-butanol and 2-mdhat 298 K are the avearge of those
measured at 298-299 K by Gilliland (1934) and L(1@68).

methyl-1-propanol: (67+2) Torr cm s*

methyl-2-propanol: (66+3) Torr cm s*
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The diffusivities of methyl-1-propanol and methypfopanol measured by Lugg (1968)
are preferred, and the given uncertainties refleetcorresponding differences between
the measured and estimated values.

Last change in the preferred value: 12 July 2014
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4.5 CsH.,0 (1-pentanol, 2-pentanol)
Last evaluated: 12 July 2014

Species Reference T (K) D(T) D,(298) D¢(T) (De/Dpr-1) (%)
1-pentanol Lugg, 1968 298 54 54 62 14
2-pentanol Gilliland, 1934 299 54 54 62 15
312 58 67 16
332 65 75 15
Lugg, 1968 298 55 55 62 12
Comments:

1-pentanol: The measured diffusivity of 1-pentanol at 298 K lhygg (1968) is 14%
lower than the estimated value.

2-pentanol: The differences between the measufadidities at 299, 312, and 332 K by
Gilliland (1934) and that at 298 K by Lugg (1968 a15%. The measured diffusivity at
299 K by Gilliand (1967) show excellent agreemeithwhat measured at 298 K by Lugg
(1968).

Preferred valuein N3 (or air/O,) at 298 K:

1-pentanol: (54+8) Torr cni s*

The diffusivity of 1-pentanol measured by Lugg (8p@t 298 K is preferred, and the
given uncertainties reflects the difference betwebe measured and estimated
diffusivities at 298 K.

2-pentanol: (54+8) Torr cni s*

The preferred diffusivity at 298 K is the averadehat measured by Gilliand (1934) at
299 K and that measured by Lugg (1968) at 298 i,the given uncertainty reflects the
difference between the measurements and estimattd88-299 K.

Last change in the preferred value: 12 July 2014
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46 CgH4,O (1-hexanol, 2-ethyl-2-pentanol), C;H;sO (1-heptanol),
CgH150 (1-octanol)
Last evaluated: 12 July 2014

Species Reference T (K) D(T) D(298) D(T) (De/Dy-1) (%)
1-hexanol Lugg, 1968 298 47 a7 57 21
2-ethyl-1- Lugg, 1968 298 50 50 57 14
butanol

1-methyl-2- Lugg, 1968 298 a7 a7 57 21
pentanol

1-heptanol Lugg, 1968 298 42 42 52 24
1-octanol Lugg, 1968 298 38 38 49 27
Comments:

1-hexanol, 2-ethyl-1-butanol, 1-methyl-2-pentanol, 1-heptanol, 1-octanol: The
differences between the measured (Lugg, 1968) sinuaed diffusivities are 21% for 1-
hexanol, 14% for 2-ethyl-1-butanol, 21% for 1-met®ypentanol, 24% for 1-heptanol,

and 27% for 1-octanol, respectively.

Preferred valuein Ny (or air/Oy) at 298 K :

1-hexanol: (47+10) Torr crhs®

2-ethyl-1-butanol: (50+7) Torr cmi s*

1-methyl-2-pentanol: (47+10) Torr cmAs™

1-heptanol: (42+10) Torr cris*

1-octanol: (38+11) Torr crhs®

The measured diffusivities of 1-hexanol, 2-ethyiitanol, 1-methyl-2-pentanaol,
1-heptanol, and 1-octanol at 298 K by Lugg (1968 preferred, and the given
uncertainties reflects the corresponding differentetween the measurements and
estimations.

Last change in the preferred value: 12 July 2014
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4.7 glycols
Last evaluated: 12 July 2014

Species Reference T (K) Cm(T) Cm(298) Ce(T) (CelDr(Bo)
ethyl glycol Lugg, 1968 298 76 76 86 13
propyl glycol Lugg, 1968 298 67 67 74 11
diethyl glycol Lugg, 1968 298 55 55 63 14
triethyl glycol Lugg, 1968 298 45 45 55 23
Comments:

ethyl glycol, propyl glycol, diethyl glycal, triethyl glycol: The differences between the
measured (Lugg, 1968) and estimated diffusivitie®%8 K are 13% for ethyl glycol, 11%
for propyl glycol, 14% for diethyl glycol, and 23f4r triethyl glycol.

Preferred valuein Ny (or air/O,) at 298 K :

ethyl glycol: (76+10) Torr cris®

propyl glycol: (67+7) Torr cmi s*

diethyl glycol: (55+8) Torr cris*

triethyl glycol: (45+10) Torr crAs®

The preferred diffusivities of ethyl glycol, propglycol, diethyl glycol, and triethyl
glycol at 298 K are based on the measurement ofgL(lP68), and the given
uncertainties reflects the corresponding differsnoetween the measured and estimated
diffusivities.

Last change in the preferred value: 12 July 2014
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5 Aldehydes and ketones

5.1 C3HgO (acetone)
Last evaluated: 11 July 2014

Species Reference T (K) D(T) D,(298) Dg(T) (De/Dp-1) (%)
acetone Arnikar et al., 1967 353 114 85 109 -4
Lugg, 1968 298 80 80 79 -1
Arnikar and Ghule, 355 103 76 111 8
1969
Nagaka and 343 106 83 104 -2
Hasegawa, 1970 363 117 115 -2
383 129 126 -2
Comments.

The measured diffusivities over 298-383 K (Arnilaral., 1967; Lugg, 1968; Arnikar

and Ghule, 1969; Nagaka and Hasegawa, 1970) shod ggreement with estimated

values. If extrapolated to 298 K, the measuremeatsied out at high temperature
(Arnikar et al., 1967; Arnikar and Ghule, 1969; kg and Hasegawa, 1970) agree well
with the measurement performed at 298 K by Lug®®).9

Preferred valuein N, (or air/O,) at 298 K: (81+5) Torr cmi s*

The preferred diffusivity of acetone at 298 K, (81f orr cnf s?, is the average of that
measured at 298 K by Lugg (1968) and those extadgalto 298 K from the
measurements at high temperature (Arnikar et &671 Arnikar and Ghule, 1969;
Nagaka and Hasegawa, 1970).

Last change in the preferred value: 11 July 2014

References:

Arnikar, H. J., and Ghule, H. M.: Electrodelessctmge as detector in the rapid
determination of binary diffusion coefficient ofggs I nt. J. Electronics., 26, 159-162,
1969.

Arnikar, H. J., Rao, T. S., and Karmarkar, K. Hledfrodeless Discharge as Detector in
Gas Chromatography m. Study of Inter-diffusion as@s,Int. J. Electronics., 22,
381-385, 1967.

46



Lugg, G. A.: Diffusion coefficients of some orgaind other vapors in aignal. Chem.,
40, 1072-1077, 1968.

Nagata, I., and Hasegawa, T.: Gaseous interdiffusoefficientsJ. Chem. Eng. Japan,
3, 143-145, 1970.

47



5.2 C4HgO (methyl ethyl ketone), CsH;iO (methyl n-propyl ketone),
CeH100 (4-methyl pent-3-en-2-one), CqH;100 (isophorone)
Last evaluated: 11 July 2014

Species Reference T (K) D(T) D.,(298) De(T) (De/D-1) (%)
methyl ethyl Lugg, 1968 298 69 69 71 3
ketone

methyl n-propyl  Lugg, 1968 298 60 60 63 5
ketone

4-methyl Lugg, 1968 298 58 58 59 2
pent-3-en-2-one

isophorone Lugg, 1968 298 46 46 49 7
Comments:

methyl ethyl ketone, methyl n-propyl ketone, 4-methylpent-3-en-2-one, isophorone:
The diffusivities of methyl ethyl ketone, methyl prepyl Kketone,
4-methylpent-3-en-2-one, and isophorone were medsair 298 K by Lugg (1968). The

differences between the measurements and estinatonl0%.

Preferred valuein Ny (or air/Oy) at 298 K :

methyl ethyl ketone: (69+2) Torr cri s*

methyl n-propyl ketone: (60+3) Torr cmi s*

4-methyl pent-3-en-2-one: (58+1) Torr cri st

isophorone: (46+3) Torr cnmi s*

The measurements by Lugg (1968) at 298 K are pegfellhe given uncertainties reflect
the differences between the measurements and éstisia

Last change in the preferred value: 11 July 2014
References:

Lugg, G. A.: Diffusion coefficients of some orgariod other vapors in aignal. Chem.,
40, 1072-1077, 1968.

48



5 Acids
Last evaluated: 11 July 2014

Species Reference T (K) D(T) D,(298) De(T) (DJDp-1) (%)
formic acid Lugg, 1968 298 116 116 112 -4
acetic acid Lugg, 1968 298 94 94 89 -5
propanoic acid Lugg, 1968 298 72 72 76 5
n-butyric acid Lugg, 1968 298 59 59 67 14
2-methyl Lugg, 1968 298 60 60 67 12
propanoic acid

3-methyl butanoic Lugg, 1968 298 50 50 60 21
acid

hexanoic acid Lugg, 1968 298 46 46 56 22
4-methyl Lugg, 1968 298 45 45 56 24

pentanoic acid

Comments:
formic acid, acetic acid, propanoic acid, n-butyric acid, 2-methyl butyric acid, 3-
methyl butanoic acid, hexanoic acid, 4-methyl pentanic acid: The diffusivities of
formic acid, acetic acid, propanoic acid, n-butyacid, 2-methyl propanoic acid, 3-
methyl butanoic acid, hexanoic acid, and 4-methgttpnoic acid were measured at
298 K by Lugg (1968).

The differences between the measured and estindétadivities are ~5% for formic
acid, acetic acid and propanoic acid, ~15% for tyfw acid and iso-butyric acid, and

~25% for 3-methyl butanoic acid, hexanoic acid, sodhexanoic acid.

Preferred valuein Ny (or air/O,) at 298 K:
formic acid: (116+4) Torr cms®

acetic acid: (94+5) Torr cri s*

propanoic acid: (72+4) Torr cni s*
n-butyric acid: (59+8) Torr cmi s*

2-methyl propanoic acid: (60+7) Torr cri s*
3-methyl butanoic acid: (50+10) Torr cths™
hexanoic acid: (46+10) Torr cmh s*

4-methyl pentanoic acid: (45+11) Torr crAs®
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The preferred diffusivities of formic acid, acetcid, propanoic acid, n-butyric acid,
2-methyl propanoic acid, 3-methyl butanoic acidxdmic acid, and 4-methyl pentanoic
acid are based on the measurements at 298 K by (18§8). The given uncertainties
reflect the differences between the measured aidaged diffusivities.

Last change in the preferred value: 11 July 2014
References:

Lugg, G. A.: Diffusion coefficients of some orgariod other vapors in aignal. Chem.,
40, 1072-1077, 1968.
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6 Ethers
Last evaluated: 11 July 2014

Species Reference T (K) D(T) D(298) Dg(T) (DJDp-1) (%)
diethyl ether Lugg, 1968 298 70 70 69 -1
di-iso-propyl Lugg, 1968 298 52 52 57 10
ether

di-n-butyl ether  Lugg, 1968 298 41 41 49 20
1,4-dioxane Lugg, 1968 298 70 70 67 -4
Comments:

diethyl ether, di-iso-propyl ether, di-n-butyl ether, and 1,4-dioxane: The diffusivities
of diethyl ether, di-iso-propyl ether, di-n-butyther, and 1,4-dioxane at 298 K were
measured by Lugg (1968). The differences betweean rtteasured and estimated
diffusivities are 1% for diethyl ether, 10% for idp-propyl ether, 20% for di-n-butyl

ether, and 4% for 1,4-dioxane, respectively.

Preferred valuein N, (or air/O,) at 298 K:

diethyl ether: (70+1) Torr cni s*

di-iso-propyl ether: (52+5) Torr cni s*

di-n-butyl ether: (41+8) Torr cni s*

1,4-dioxane: (70+3) Torr cni s*

The preffered diffusivities of diethyl ether, dpipropyl ether, di-n-butyl ether, and
1,4-dioxane at 298 K are based on the measurementugg (1968). The given
uncertainties reflect the corresponding differenisceveen the measured and estimated
diffusivities.

Last change in the preferred value: 11 July 2014
References:
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40, 1072-1077, 1968.
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7 Esters

7.1 C,H,0, (methyl formate), CsHgO, (ethyl formate, methyl acetate)
Last evaluated: 12 July 2014

Species Reference T (K) D(T) D(298) Dg(T) (DJDp-1) (%)
methyl formate Lugg, 1968 298 83 83 89 7
ethyl formate Lugg, 1968 298 74 74 76 2
Nagata and 344 100 77 97 -3
Hasegawa, 1970 363 109 107 -2
383 120 117 -3
403 128 128 0
methyl acetate Arnikar et al., 1967 353 107 80 102 -5
Arnikar and Ghule, 358 128 93 104 -19
1969
Lugg, 1968 298 74 74 76 2
Nagata and 364 130 92 107 -18
Hasegawa, 1970 383 146 117 -20
403 159 128 -19
Comments:

methyl formate: The diffusivity of methyl formate measured at 20&y Lugg (1968)
agrees well with the estimated value.

ethyl formate: The measured diffusivities of ethyl formate at 208y Lugg (1968) and
at 344-403 K by Nagata and Hasegawa (1970) show ggeeement with the estimated
values. If extrapolated to 298 K, the measuredudi¥ity at 344 K by Nagata and
Hasegawa (1970) agrees well with that measureduigg I(1968).

methyl acetate: The measured diffusivities at 353 K by Arnikar et(4967) and at 298
K by Lugg (1968) show good agreement with the estaah values, while the differences
between the diffusivities measured at 358 K by Raniand Ghule (1969) and at 364-

403 K and estimated values are ~20%.

Preferred valuein N, (or air/O,) at 298 K:

methyl formate: (83+6) Torr cnmi s*

The measured diffusivity at 298 K by Lugg (1968prisferred, and the given uncertainty
reflects the difference between the measuremenestinaation.

ethyl formate: (76+2) Torr cmi s*
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The preferred diffusivity of ethyl formate, is tlerage of that measured at 298 K by
Lugg (1968) and that extrapolated to 298 K fromrtieasured value at 344 K by Nagata
and Hasegawa (1970).

methyl acetate: (85+10) Torr crA st

The preferred diffusivity, is the average of thaasured at 298 K by Lugg (1968), those
extrapolated to 298 K from those measured at 3By Krnikar et al. (1967), at 358 K by
Arnikar and Ghule (1969), and at 364 K by Nagathldasegawa (1970).

Last change in the preferred value: 12 July 2014
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7.2 C4,HgO, (prolyl formate, ethyl acetate, methyl propionate)
Last evaluated: 12 July 2014

Species Reference T (K) D(T) D,(298) Dg(T) (De/Dp-1) (%)
propyl formate Lugg, 1968 298 63 63 67 6
ethyl acetate Gilliland, 1934 299 66 66 67 1
312 71 72 1
332 81 81 1
Lugg, 1968 298 65 65 67 2
Katan, 1969 295 65 66 66 2
Arnikar and 355 104 77 91 -13
Ghule, 1969
methyl propionate Lugg, 1968 298 66 66 67 2
Comments:

propyl formate, methyl propionate: The diffusivities of propyl formate and methyl
propionate measured at 298 K by Lugg (1968) agre#iswith the estimated values.

ethyl acetate: The measured diffusivities at 299-332 K by Gitith(1934), at 298 K by
Lugg (1968), and at 295 K by Katan (1969) show Bent agreement with estimated
values, while the difference between the measuatubvat 355 K by Arnikar and Ghule
(1969) and the estimated one is 13%. If extrapdl&ae298 K, the measurement at 355 K
by Arnikar and Ghule (1969) agrees well with a# tither measurements at 295-299 K.

Preferred valuein Ny (or air/O,) at 298 K:

propyl formate: (63+4) Torr cnis*

propyl formate: (66+1) Torr cmi s*

The measured diffusivities of propyl formate andtimk propionate at 298 K by Lugg
(1968) are preferred, and the given uncertaintefieat the corresponding differences
between the measurements and estimations.

propyl formate: (67+6) Torr cnis*

The preferred diffusivity, is the average of thatasured at 298 K by Lugg (1968) and
those extrapolated to 298 K from those measur@®@atK by Gilliland (1934), at 298 K
by Katan (1969), and at 355 K by Arnikar and Gh(1@69).

Last change in the preferred value: 12 July 2014

References:
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7.3 CsH1gO, (2-methylpropyl formate, n-propyl acetate, 2-methylethyl
acetate, ethyl propionate, methyl n-hutyrate, methyl isobutyrate)
Last evaluated: 12 July 2014

Species Reference T (K) D(T) D.,(298) De(T) (De/Dy-1) (%)
2-methylpropyl Lugg, 1968 298 60 60 60 1
formate
n-propyl acetate Lugg, 1968 298 58 58 60 3
2-methylethyl Lugg, 1968 298 59 59 60 3
acetate
ethyl propionate Fairbanks and 301 64 64 62 -3
Wilke, 1950
Lugg, 1968 298 58 58 60 3
methyl Lugg, 1968 298 57 57 60 6
n-butyrate
methyl isobutyrate Lugg, 1968 298 57 57 60 6
Comments:

2-methylpropyl formate, n-propyl acetate, 2-methylethyl acetate, methyl n-butyrate,
methyl isobutyrate: The diffusivities of 2-methylpropyl formate, n-prdpacetate, 2-
methylethyl acetate, methyl n-butyrate, and meiggibutyrate measured by Lugg (1968)
show excellent agreement with the estimed values.

ethyl propionate: The diffusivities measured at 301 K by Fairbank &vitke (1950) and
at 298 K by Lugg (1968) are in good agreement, k@t measurements agree very well

with the estimations.

Preferred valuein Ny (or air/Oy) at 298 K:

2-methylpropyl formate: (60+1) Torr cri s*

n-propyl acetate: (58+2) Torr cri s*

2-methylethyl acetate: (59+1) Torr cri s*

methyl n-butyrate: (57+3) Torr cnmi s*

methyl isobutyrate: (57+3) Torr cmi s*

The diffusivities of 2-methylpropyl formate, n-pridpacetate, 2-methylethyl acetate,
methyl n-butyrate, and methyl isobutyrate meastimgd.ugg (1968) are preferred, and
the given uncertainties reflect the correspondiiffprénces between the measured and
estimated diffusivities.

ethyl propionate: (61+3) Torr cri s*
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The preferred diffusivity, is the average of thatasured at 298 K by Lugg (1968) and
that extrapolated to 298 K from that measured 8tK3@y Fairbank and Wilke (1950).
Last change in the preferred value: 12 July 2014
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7.4 CgH1,0, (n-pentyl formate, iso-pentyl formate, n-butyl acetate,
2-methypropyl acetate, ethyl n-butyrate, ethyl isobutyrate, methyl
n-pentanoate)

Last evaluated: 12 July 2014

Species Reference T (K) D(T) D,(298) D¢(T) (De/Dy-1) (%)
n-pentyl formate Lugg, 1968 298 50 50 56 11
iso-pentyl formate Lugg, 1968 298 51 51 56 9
n-butyl acetate Lugg, 1968 298 51 51 56 10
2-methylpropyl Lugg, 1968 298 52 52 56 7
acetate

ethyl n-butyrate Lugg, 1968 298 51 51 56 10
ethyl iso-butyrate  Lugg, 1968 298 51 51 56 9
methyl Lugg, 1968 298 51 51 56 11

n-pentanoate

Comments:

n-pentyl formate, iso-pentyl formate, n-butyl acetate, 2-methylpropyl acetate, ethyl
n-butyrate, ethyl iso-butyrate, methyl n-pentanoate: The differences between the
measured (Lugg, 1968) and estimated diffusivitiésnepentyl formate, iso-pentyl
formate, n-butyl acetate, 2-methylpropyl acetateylen-butyrate, ethyl iso-butyrate, and
methyl n-pentanoate are ~10%.

Preferred valuein Ny (or air/O,) at 298 K:

n-pentyl formate: (50+6) Torr cmi s*

iso-pentyl formate: (51+5) Torr cni s*

n-butyl acetate: (51+5) Torr cni s*

2-methylpropyl acetate: (52+4) Torr cmi s*

ethyl n-butyrate: (51+5) Torr cri s*

ethyl iso-butyrate: (51+5) Torr cni s*

methyl n-pentanoate: (51+5) Torr cmi s*

The diffusivities of n-pentyl formate, iso-pentgriate, n-butyl acetate, 2-methylpropyl
acetate, ethyl n-butyrate, ethyl iso-butyrate, avethyl n-pentanoate at 298 K measured
by Lugg (1968) are preferred, and the given unceiés reflect the corresponding
differences between the measured and estimatedities.

Last change in the preferred value: 12 July 2014
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7.5 C;H14,0, (n-pentyl acetate, n-butyl propionate, iso-butyl propionate,
n-propyl n-butyrate, n-propyl iso-butyrate, iso-propyl iso-butyrate,
ethyl n-pentonoate, methyl hexanonate)

Last evaluated: 12 July 2014

Species Reference T (K) D(T) D,(298) D(T) (De/Dy-1) (%)
n-pentyl acetate Lugg, 1968 298 46 46 52 12
n-butyl propionate Lugg, 1968 298 46 46 52 13
iso-butyl propionate Lugg, 1968 298 46 46 52 12
n-propyl n-butyrate Lugg, 1968 298 46 46 52 12
n-propyl iso-butyrate Lugg, 1968 298 47 47 52 10
iso-propyl Lugg, 1968 298 48 48 52 7
iso-butyrate

ethyl n-pentanoate Lugg, 1968 298 46 46 52 13
methyl n-hexanonate Lugg, 1968 298 46 46 52 12
Comments:

n-pentyl acetate, n-butyl propionate, iso-butyl propionate, n-propyl n-butyrate,
n-propyl iso-butyrate, iso-propyl iso-butyrate, ethyl n-pentanoate, methyl
hexanonate: The differences between the measured (Lugg, 196®) estimated
diffusivities of n-pentyl acetate, n-butyl propidea iso-butyl propionate, n-propyl
n-butyrate, n-propyl iso-butyrate, iso-propyl isatyrate, ethyl-n-pentanoate, and methyl

n-hexanonate are ~10%.

Preferred valuein N, (or air/O,) at 298 K:

n-pentyl acetate: (46+6) Torr cni s*

n-butyl propionate: (46+6) Torr cri s*

iso-butyl propionate: (46+6) Torr cmi s*

n-propyl n-butyrate: (46+6) Torr cni s*

n-propyl iso-butyrate: (47+5) Torr cmi s*

iso-propyl iso-butyrate: (48+4) Torr cni s*

ethyl n-pentanoate: (46+6) Torr cni s*

methyl n-hexanonate: (46+6) Torr cni s*

The diffusivities of n-pentyl acetate, n-butyl prapate, iso-butyl propionate, n-propyl
n-butyrate, n-propyl iso-butyrate, iso-propyl isatyrate, ethyl-n-pentanoate, and methyl
n-hexanonate at 298 K measured by Lugg (1968) aefenped, and the given
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uncertainties reflect the corresponding differeniscesveen the measured and estimated
diffusivities.

Last change in the preferred value: 12 July 2014
References:
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7.6 CgH160, (n-pentyl acetate, n-butyl propionate, iso-butyl propionate,
n-propyl n-butyrate, n-propyl iso-butyrate, iso-propyl iso-butyrate,
ethyl n-pentonoate, methyl hexanonate)

Last evaluated: 12 July 2014

Species Reference T (K) D(T) D,(298) De(T) (De/Dy-1) (%)
n-pentyl Lugg, 1968 298 42 42 48 13
propionate

iso-butyl Lugg, 1968 298 42 42 48 13
n-butyrate

iso-butyl Lugg, 1968 298 42 42 48 15
iso-butyrate

iso-proyl Lugg, 1968 298 42 42 48 14

n-pentanoate

Comments:
n-pentyl propionate, iso-butyl n-butyrate, iso-butyl iso-butyrate, iso-proyl
n-pentanoate:
The differences between the measured (Lugg, 1968) estimated diffusivities of
n-pentyl propionate, iso-butyl n-butyrate, iso-Butiso-butyrate, and iso-proyl

n-pentanoateate ~15%.

Preferred valuein Ny (or air/O,) at 298 K:

n-pentyl propionate: (42+6) Torr cni s*

iso-butyl n-butyrate: (42+6) Torr cmi s*

iso-butyl iso-butyrate: (42+6) Torr cri s*

iso-proyl n-pentanoate: (42+6) Torr cmi s™

The diffusivities of n-pentyl propionate, iso-butybutyrate, iso-butyl iso-butyrate, and
iso-proyl n-pentanoateate at 298 K measured by (1§§8) are preferred, and the given
uncertainties reflect the corresponding differenicesveen the measured and estimated
diffusivities.

Last change in the preferred value: 12 July 2014
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7.7 CgHi90, (m-pentyl n-butyrate, n-pentyl iso-butyrate, iso-butyl
n-pentanoate) and CygH;q0, (benzyl acetate)
Last evaluated: 12 July 2014

Species Reference T (K) D(T) D(298) D(T) (De/Dirl) (%)
n-pentyl Lugg, 1968 298 37 37 46 25
n-butyrate

n-pentyl Lugg, 1968 298 38 38 46 22
iso-butyrate

iso-butyl Lugg, 1968 298 38 38 46 23
n-pentanoate

benzyl acetate Lugg, 1968 298 46 46 50 10
Comments:

n-pentyl n-butyrate, n-pentyl iso-butyrate, iso-butyl n-pentanoate, benzyl acetate:
The differencs between the measured (Lugg, 1968)eatimated diffusivities at 298 K
are 25% for n-pentyl n-butyrate, 22% for n-pentgb-butyrate, 23% for iso-butyl

n-pentanoate, and 10% for benzyl acetate.

Preferred valuein N, (or air/O,) at 298 K:

n-pentyl n-butyrate: (37+9) Torr cri s*

n-pentyl iso-butyrate: (38+8) Torr cni s*

iso-butyl n-pentanoate: (38+8) Torr cnf s*

benzyl acetate: (46+4) Torr cni s*

The diffusivities of n-pentyl n-butyrate, n-pentgb-butyrate, iso-butyl n-pentanoate, and
benzyl acetate at 298 K measured by Lugg (1968) prederred, and the given
uncertainties reflect the corresponding differeniscesveen the measured and estimated
diffusivities.

Last change in the preferred value: 12 July 2014
References:
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7.8 CyoH350,4 (dlpentyl Sebacate), C1oH1404 (d|ethy| phthalate), C16H2204
(di-n-butyl phthalate), C,4H350, (di-2-ethylhexyl phathalate)
Last evaluated: 12 July 2014

Species Reference T (K) D(T) D,(298) (De/Dy-1) (%)
dipentyl sebacate  Monchick and 298 18 18 30 67
Reiss, 1954 308 19 32 66
diethyl phthalate Lugg, 1968 298 38 38 42 11
di-n-butyl Birks and 288 26 34 32
phthalate Vradley, 1949 293 29 35 19
298 32 32 36 14
303 32 37 14
308 32 38 18
313 36 39 8
Lugg, 1968 298 32 32 36 13
di-2-ethylhexyl Lugg, 1968 298 26 26 29 13
phthalate
Comments:

dipentyl sebacate: The diffusivities of dipentyl sebacate were meagdwae298 and 308

K by Monchick and Reiss (1954), and the reportdfilisivities are ~66% lower than the
estimated values.

diethyl phthalate, di-2-ethylhexyl phthalate: The diffusivities of diethyl phthalate and
di-2-ethylhexyl phthalate were measured by Lugg@at 298 K. The measured values
are 11% lower than the estimated value for diegphyhalate and 13% for di-2-ethylhexyl
phthalate.

di-n-butyl phthalate: The diffusivities of di-n-butyl phthalate were mae=d over 288-
313 K by Birks and Vraley (1949) and at 298 K bygbu1968). The two measurements
show excellent agreement at 298 K. The differehetaeen the measured and estimated

values appears to decrease with increasing tenyperat

Preferred valuein Ny (or air/Oy) at 298 K :

dipentyl sebacate: no recommendation

The only available measurement (Monchick and Rei884) is ~66% lower than the
estimated larger than the estimated value. Becdugsdifference between the measured
and estimated diffusivities ofr dipentyl sebacatenuch larger than those for most other
species, no preferred value is recommended.

diethyl phthalate: (38+4) Torr cri s*
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di-2-ethylhexyl phthalate: (26+3) Torr cmi s*

The diffusivities of diethyl phthalate and di-2-gliexyl phthalate at 298 K measured by
Lugg (1968) are preferred, and the given uncertsnteflect the corresponding
differences between the measured and estimatediities.

di-n-butyl phthalate: (32+4) Torr cri s*

The preferred diffusivity at 298 K is based on tlve measured diffusivities of di-n-butyl
phthalate at 298 K (Birks and Vraley, 1949; Lug§68). Though the two measurements
are in excellent agreement, an uncertainty of +4r ot s* is given to reflect the
difference between the measured and estimatedsuliities.

Last change in the preferred value: 12 July 2014
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8 Multifuntional species

8.1 C3;HgO, (2-methoxy ethanol), C4Hi0, (2-ethoxy ethanol), C4H(O3
(diethyl glycol), C¢H1404 (triethyl glycol), CgH1405 (dioxitol)

Last evaluated: 11 July 2014

Species Reference T (K) D(T) D,(298) D¢(T) (De/Dpr-1) (%)
2-methoxy Lugg, 1968 298 67 67 74 10
ethanol

2-ethoxy ethanol Lugg, 1968 298 60 60 65 9
diethyl glycol Lugg, 1968 298 55 55 63 14
triethyl glycol Lugg, 1968 298 45 45 55 23
dioxitol Lugg, 1968 298 46 46 53 14
Comments:

2-methoxy ethanol, 2-ethoxy ethanol, diethyl glycal, triethyl glycol, and dioxitol: The
diffusivities of 2-methoxy ethanol, 2-ethoxy ethgmdiethyl glycol, triethyl glycol, and
dioxitol were measured at 298 K by Lugg (1968). Tifeerence between the measured
and estimated diffusivities are 10% for 2-methottyaeol, 9% for 2-ethoxy ethanol, 14%

for diethyl glycol, 23% for triethyl glycol, and ¥4 for dioxitol, respectively.

Preferred valuein Ny (or air/Oy) at 298 K:

2-methoxy ethanol: (67+7) Torr cri s*

2-ethoxy ethanol: (60+5) Torr cni s*

diethyl glycol: (55+8) Torr cni s*

triethyl glycol: (45+10) Torr crAs*

dioxitol: (46+7) Torr cmi s*

The measured diffusivities of 2-methoxy ethanoletBexy ethanol, diethyl glycol,
triethyl glycol, and dioxitol at 298 K by Lugg (18p are preferred. The given
uncertainties reflect the corresponding differeniscesveen the measured and estimated
diffusivities.

Last change in the preferred value: 11 July 2014

References:
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8.2 CsH,O, (furdural), CgH120, (4-hydroxyl-4-methyl-2-pentanone),
CeH1205 (2-ethoxy ethyl acetate), CgHgO3 (methyl salicylate)
Last evaluated: 11 July 2014

Species Reference T (K) D(T) D,(298) De(T) (De/Dy1) (%)

furfural Brookfield et 298 66 66 64 -3
al., 1947 323 82 74 -10

4-hydroxy-4- Lugg, 1968 298 49 49 56 14

methyl-2-

pentanone

2-ethoxy ethyl  Lugg, 1968 298 46 46 54 16

acetate

methyl Brookfield et 298 62 62 52 -17

salicylate al., 1947 323 108 60 -44

Comments:

furfural: The measured diffusivities of furfural by Brookfie¢t al. (1947) are 3% larger
than the estimated value at 298 K and 10% at 323 K.
4-hydroxyl-4-methyl-2-pentanone, 2-ethoxy ethyl acetate: The measured diffusivities
of 4-hydroxyl-4-methyl-2-pentanone and 2-ethoxyykticetate at 298 K by Lugg (298)
are 14% and 16% smaller than the estimated valeggectively.

methyl salicylate: The measured diffusivities of furfural by BrooKkfleet al. (1947) are
17% larger than the estimated value at 298 K afd 44323 K.

Preferred valuein Ny (or air/Oy) at 298 K:

furfural: (66+4) Torr cm s*

The measurement by Brookfield et al. (1947) is gmredd, and the given uncertainty
reflects the difference between the measured aidated diffusivities at 298 K.
4-hydroxyl-4-methyl-2-pentanone: (49+7) Torr cmi s*

2-ethoxy ethyl acetate: (46+8) Torr cmi s*

The measurements at 298 K by Lugg (1968) are pesfeand the given uncertainties
reflect the differences between the measured aidated diffusivities at 298 K.

methyl salicylate: (62+10) Torr cmhs®

The measurement by Brookfield et al. (1947) is gmredd, and the given uncertainty
reflects the difference between the measured andaged diffusivities at 298 K.

Last change in the preferred value: 11 July 2014
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9 N-containing species

9.1 C4,H;1N (n-butylamine, iso-butylamine, and diethylamine), C,HgN»
(ethyl diamine), CsH;NO (dimethyl formamide), CgHysN (triethylamine),
C1oH1oN, (benzidine)

Last evaluated: 11 July 2014

Species Reference T (K) D(T) D,(298) De(T) (De/Dy-1) (%)
n-butylamine Lugg, 1968 298 66 66 69 4
iso-butylamine  Lugg, 1968 298 68 68 69 1
diethylamine Lugg, 1968 298 75 75 69 -9
ethyl diamine  Lugg, 1968 298 77 77 85 11
dimethyl Lugg, 1968 298 74 74 76 3
formamide

triethylamine Lugg, 1968 298 57 57 57 -1
benzidine Mack, 1925 372 42 29 68 61
Comments:

n-butylamine, iso-butylamine, diethylamine, ethyl diamine, dimethyl formamide
and triethylamine: The diffusivities of n-butylamine, iso-butylamindjethylamine,
ethyl diamine, dimethyl formamide and triethylamiae298 K were measured by Lugg
(1968). Differences between the measured and dstimdiffusivities are ~10% or
smaller.

benzidine: The diffusivity of benzidine was measured at 37bYKMack (1925). The

measured diffusivity was 61% lower than the estadaine.

Preferred valuein N3 (or air/O,) at 298 K:

n-butylamine: (66+3) Torr cni s*

iso-butylamine: (68+1) Torr cmi s*

diethylamine: (75+6) Torr cni s*

ethyl diamine: (77+8) Torr cri s*

dimethyl formamide: (74+2) Torr cni s*

triethylamine: (57+1) Torr cri s*

The preferred diffusivities of n-butylamine, isotplamine, diethylamine, ethyl diamine,
dimethyl formamide and triethylamine at 298 K aeséd on the measurement by Lugg
(1968). The given uncertainties reflect the coroesling differences between the

measured and estimated diffusivities.
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benzidine: no recommondation

Because the measured diffusivity reported by tHg study (Mack, 1925) differs largely
(by ~60%) from the estimated value, no preferrddevés recommended.

Last change in the preferred value: 11 July 2014
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9.2 CgH;N, (aniline), CgHsNO, (nitrobenzene)
Last evaluated: 11 July 2014

Species Reference T (K) Dn(T) D,(298) D¢(T) (DJDp-1) (%)
aniline Mack, 1925 298 55 55 63 14
Gilliland, 1934 299 56 56 63 12
312 60 68 13
332 68 76 11
Lugg, 1968 298 56 56 63 13
nitrobenzene Lee and Wilke, 1954 298 65 65 62 -5
Lugg, 1968 298 55 55 62 13
Comments.

aniline: The diffusivities of aniline at 298-299 K, measutgg Mack (1925), Gilliland
(1934) and Lugg (1968) show excellent agreement ifeasured diffusivities from
298-332 K are ~10% lower than the estimated ones.

nitrobenzene: Lee and Wilke (1954) and Lugg (1968) measured tifieisivity of
nitrobenzene at 298 K. Two measurements are in ggoedement, and the differences

between the measured and estimated diffusivities-20%.

Preferred valuein N, (or air/O,) at 298 K:

aniline: (56+6) Torr cm s*

The preferred diffusivity of aniline at 298 K, (S8t Torr cnf s, is based on the
measurements by Mack (1925), Gilliland (1934) andd (1968). The given uncertainty
reflects the differences between measured and a&stihdiffusivities.

nitrobenzene: (60+5) Torr cni s*

The preferred diffusivity of nitrobenzene at 298(B0+5) Torr cni s*, is the average of
those reported by Lee and Wilke (1954) and Lug®&)9

Last change in the preferred value: 11 July 2014
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9.3 HCN, C3H3N (acrylonitrile), CgH;NO, (ethyl cyanoacrylate), C;HsN
(benzonitrile), CsHsN (pyridine), CsHq1N (piperidine)
Last evaluated: 11 July 2014

Species Reference T (K) D(T) D(298) De(T) (De/Dy-1) (%)
HCN Klotz and Miller, 273 131 153 143 9
1947

acrylonitrile Lugg, 1968 298 80 80 87 8

ethyl Lugg, 1968 298 54 54 56 4

cyanoacrylate

benzonitrile Lugg, 1968 298 54 54 62 15

pyridine Hudson et al., 1960 318 81 72 82 1

piperidine Hudson et al., 1960 315 72 66 75 4
Comments:

HCN: The diffusivity of HCN was measured only by onedst(Klotz and Miller, 1947)
at 273 K, and the measured diffusivity is 9% lowem the estimated value.

acrylonitrile, ethyl cyanoacrylate, benzonitrile: The diffusivities of acrylonitrile, ethyl
cyanoacrylate and benzonitrile were measured atkkB8 Lugg (1968), which are 8%,
4%, and 15% lower than the estimated values.

pyridine and piperidine: The diffusivities of pyridine and piperidine wereeasured by
one study (Hudson et al., 1960) at 318 and 315eKpectively. Both measured values

show excellent agreement with the estimated ones.

Preferred valuein N3 (or air/O,) at 298 K:

HCN: (153+14) Torr crhs®

The preferred diffusivity of HCN at 298 K, (153+1Z)prr cnf s, is based on the
measurement at 273 by Klotz and Miller (1947), aptdated to 298 K. The given
uncertainty reflects the difference between thesueanent and estimation.
acrylonitrile: (80+7) Torr cri s*

ethyl cyanoacrylate: (54+2) Torr cmi s*

benzonitrile: (54+8) Torr cri s*

The preferred diffusivities of acrylonitrile, ethgyanoacrylate and benzonitrile at 298 K
are based on the measurements by Lugg (1968). iMem gincertainties reflect the
differences between the measurement and estimation.

pyridine: (72+1) Torr cmi s*
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piperidine: (66+3) Torr cni s*

The preferred diffusivities of pyridine and pipend are based on the measurement by
Hudson et al. (1960), extrapolated to 298 K.

Last change in the preferred value: 11 July 2014
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