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Physical Properties of Hydrocarbons :

PART 35-Miscellaneous Amines

from charts you can get these Pensity, The densities have been measured from 0° to
s u i 80° C.»¢ Lyderson’s method was used to estimate the
Jrﬂpertles for amines: densities from —40° C to the critical point.* When com-

pared to seven experimental values, the error averaged

e Vapor Pressure Pt
e Heat of Vaporization |

L Viscosity. The vapor viscosities were estimated by the
¢ Heat CaPaC!tY technique developed by Bromley and Wilkes.”
Mason and coworkers® have determined the effect of

P Vi, i A e SR e e i it 1 S ST 4 i A T e i et e

2 DEﬂSlty pressure on the liquid viscosity of isopropylamine from
0.4{E5c05ity 0° to 180° C. These data zre plotted in Fig. 35-9.

N\ s Data are available on butylamine from 207 to 75°
¢ surface Tension C;u%% on dilsopropylamine at 25° C;' and on dibutyl-

amine from 25° to 60° C.** The constant in the Thomas
equation® was calculated from the experimental data and
used to estimate the viscosities from —40° to -+160° C.
Comparison with eight experimental values showed an

¢ Thermal Conductivity

average error of 6 percent. :
Zobert W. Gallant
itie Dow Chemical Co., Plaquemine, La, Surfoce Tension. Surface tension data are available for
e isopropylamine from —72° to +25° C;* from —21° to !
s part covers the remaining commercially impor- +71° C for butylamine;+® and at 20° C for diisopropyl- . :
at mmines. Isopropylamine, diisopropylamine, butylamine ~ amine and dibutylamine.” Sugden’s equation, which re- :
wd dibutylamine—all find use in producing specialty lates surface tension to the density, parachor and molec-
ruducts. As a group, their usage is about 10 million ular weight, was used to caleulate the surface tension at 1
sinds per year. other temperatures. >

Vapor Pressure and Critical Properties. The critical  Therma! Conduetivity. The vapor and liquid thermal !
uperatures are reported in the literature. The critical  conductivities were estimated by methods described in |

ressures were caleulated by the technique proposed by — previous articles.®™
“del? Vowles” method was used to estimate the critical S PRAT R G
15 i 1 “Virg,ini:. Amines.” Product bulletin of Virginiz Chemicals and Smelting
T - 5 s A R 113 1 - S
Pie vapor pressures up to the bmlrng pomt have been 1].11“ R. C. sod Sherwood, T. K. The Properties of Gases sud Liguids.
P AL UTE F Iane ki a ilin MeGraw- il Book Ce., New York (1058).
i sured for all four cu'mpmmdm. Above the l}U'lU:g 3 "(‘t kll :\mnms % Pradaet bulletin of Unjon Carbide Chemicals Co.
nt, the values were estimated by the method used in ¢ Kharbanda, P. O, The Industrial Cliomist, pp. 1247 (March 1953,
ol . z Rihani, D. i and Doraiswiny, L. b, Industrial and Engineering Chenistry
VHOUS zll'l‘;Ck‘.b‘ Fund rmgn"a!r 4 (1), pp. 17-21 {1565).
Fiy 8RO ‘IInn.I. W., et al, Journal of ilia Amevican Chemical Socicty 79, PP
g, 55-2 presents the vapor pressures of aqueous solu- s
. " T YA Ik Industrial and Enpi tg Chemistry 43
a5 of s l])r()}')}'l:ll!}lhl?.a i:}““r:;) lfr‘li i E;‘tl:lﬂ"a\\: es, C. R, Induitifal and Enpinceris mistry
8 Mazon, ]] .Y, . Journal r".r f!a'\slu’rf Ch u;rrh’r\ "15 po. 1008-10 (19523,
e : ’ i - J b STt writical Tables,' (I-hm Hill Bo K e, 14261
“eat of Voporization. Only the heats of vaporization 3w e ’;‘ Jamnel €400, pp-RISAE tiIe,
. Rl A + ¢ wstiture, THivision

he boiling peints have been reported in the btera- of Re! 3 (110), pp. 5 r.. (l'*n b
- s 1 l -~ -
These data were extended from —40° C to the

“al temperature by the Kharbauda nomograph of the

san cq l!RLiOi’l.i TABLE 35-1=—DPhysical Properties of Miscallunesus Amines ,
- re s - W & Crm:a! Vroperiies
of C{'pﬁﬁl y. The vapor heat capacities were esti- —
el 1. e Abbzosic | Tolling | Freesing
«d since there are no data available.f i sint, °C | Puing, *
Hongh and co-workers” have measured the };L;rirl heat
city of isopropylamine from 307 to 70° C. The heat
cities at 20° C for the other thyee componnds were

visated by the techmique of Johnson and Haung,? with
tobable error of 5 percent. These data were extended
¢ the —40° to --160° C range by the method used
evious arsicles. Charis on following puges

rocarpoy Processing June 1869 }:
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PHYSICAL PROPERTIES OF HYDROCARBONS , . .
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Fig. 35-3—Vapor pressure of amines from --20° G to -1 240°C.
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Fig. 35-2—Vapor pressure of aguecus isopropylamine from —-20°C to

--100°C,
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PHYSICAL PROPERTIES OF HYDROCARBONS . . .
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Fig. 35-3—Heat of vaporization of amines from —40°C to 4-320° C.
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‘ig. 35-4-—Vapor heat capacity of amines from 0° C to 4-1,000° C.
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Fig. 35-6—Liquid densily of amines from — 40° C {0 - 320° C,
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Fig. 35-9-—Effect of pressure cn isopropylamine liquid v
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Fig. 35-11-—Vapor thermal conductivity of amines from 0° C to 500" C.
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Fig. 35-12—-Liquid thermal conductivity of amines from --40° C to 4-180° C.
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Indexiag Terms: Amines-9, Butyiamine-9, Dibutvlnmine-8, Dilsopropylimine-9,
Lsopropylamine-9, Physical Propevtics:7, Presture-b, Properties/Characteris- I L » * 1
tiesf-7, Temperatuse-b. Part 36, Nitriles, will appear in an early issue.
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