2-Butene, (E)-

Other names: (E)-2-BUTENE
(E)-2-C4H8
(E)-but-2-ene
2-Butene, trans-
2-TRANS-BUTENE
Butene-2,trans
TANS-1,2-DIMETHYLETHYLENE
TRANS-2-BUTENE
t-Butene-2
trans-1,2-Dimethylethylene
trans-Butene

Inchi: INChI=1S/C4H8/c1-3-4-2/h3-4H,1-2H3/b4-3+
InchiKey: IAQRGUVFOMOMEM-ONEGZZNKSA-N
Formula: C4H8

SMILES: cc=CcC

Mol. weight [g/mol]: 56.11

CAS: 624-64-6

Physical Properties

Property code Value Unit Source
af 0.2050 KDB
affp 747.00 kJ/mol NIST Webbook
basg 719.90 kJ/mol NIST Webbook
chg -2706.60 + 0.96 kJ/mol NIST Webbook
dm 0.00 debye KDB
of 63.01 kJ/mol KDB
hcg 2684.37 kJ/mol KDB
hcn 2508.308 kJ/mol KDB
hf -10.80 £ 1.00 kJ/mol NIST Webbook
hf -11.18 kJ/mol KDB
hfus 6.32 kJ/mol Joback Method
hvap 21.97 kJ/mol NIST Webbook
hvap 21.30 kJ/mol NIST Webbook
ie 9.09 eVv NIST Webbook
ie 9.10 £ 0.01 eVv NIST Webbook
ie 9.09 eVv NIST Webbook

ie 9.10 + 0.02 eV NIST Webbook




ie 9.11 eV NIST Webbook

ie 9.32 eVv NIST Webbook
ie 9.10+0.01 eV NIST Webbook
ie 9.12 + 0.02 eVv NIST Webbook
ie 9.37 eV NIST Webbook
ie 9.13 eVv NIST Webbook
ie 9.13+0.01 eVv NIST Webbook
ie 9.11 eVv NIST Webbook
ie 9.12+£0.01 eVv NIST Webbook
ie 9.12 eVv NIST Webbook
ie 9.11 eVv NIST Webbook
ie 9.14 eV NIST Webbook
ie 9.50 eV NIST Webbook
log1l0ws -1.35 Crippen Method
logp 1.582 Crippen Method
mcvol 62.920 ml/mol McGowan Method
nfpaf %!d(float64=4) KDB
nfpah %!d(float64=1) KDB
pc 4100.00 + 20.00 kPa NIST Webbook
pc 3985.00 kPa KDB
pc 4027.30 kPa Thermodynamic properties

of the butenes Part I.
Experimental densities,
vapor pressures, and
critical points

rhoc 236.21 +£1.12 kg/m3 NIST Webbook
rinpol 406.90 NIST Webbook
rinpol 410.20 NIST Webbook
rinpol 402.00 NIST Webbook
rinpol 400.00 NIST Webbook
rinpol 414.00 NIST Webbook
rinpol 410.00 NIST Webbook
rinpol 410.00 NIST Webbook
rinpol 405.00 NIST Webbook
rinpol 406.50 NIST Webbook
rinpol 404.40 NIST Webbook
rinpol 406.10 NIST Webbook
rinpol 406.49 NIST Webbook
rinpol 405.00 NIST Webbook
rinpol 407.00 NIST Webbook
rinpol 406.70 NIST Webbook
rinpol 403.00 NIST Webbook
rinpol 407.00 NIST Webbook
rinpol 406.00 NIST Webbook
rinpol 407.00 NIST Webbook

rinpol 413.00 NIST Webbook



rinpol 412.00 NIST Webbook
rinpol 412.00 NIST Webbook
rinpol 407.00 NIST Webbook
rinpol 412.30 NIST Webbook
rinpol 414.00 NIST Webbook
rinpol 406.42 NIST Webbook
rinpol 408.40 NIST Webbook
rinpol 408.00 NIST Webbook
rinpol 411.00 NIST Webbook
rinpol 406.00 NIST Webbook
rinpol 383.00 NIST Webbook
rinpol 417.00 NIST Webbook
rinpol 410.00 NIST Webbook
rinpol 411.00 NIST Webbook
rinpol 406.00 NIST Webbook
rinpol 408.00 NIST Webbook
rinpol 406.00 NIST Webbook
rinpol 406.00 NIST Webbook
rinpol 405.00 NIST Webbook
rinpol 412.00 NIST Webbook
rinpol 409.00 NIST Webbook
rinpol 408.00 NIST Webbook
rinpol 411.00 NIST Webbook
rinpol 410.00 NIST Webbook
rinpol 406.00 NIST Webbook
rinpol 411.00 NIST Webbook
rinpol 406.42 NIST Webbook
rinpol 406.00 NIST Webbook
ripol 450.00 NIST Webbook
ripol 464.00 NIST Webbook
ripol 450.00 NIST Webbook

sl 163.50 J/molxK NIST Webbook

sl 205.31 J/molxK NIST Webbook

sl 204.97 J/molxK NIST Webbook

tb 274.00 K NIST Webbook

tb 274.11 £ 0.15 K NIST Webbook

tb 274.01 £ 0.20 K NIST Webbook

tb 274.75 £ 0.60 K NIST Webbook

tb 274.20 K NIST Webbook

tb 274.75 £ 0.60 K NIST Webbook

tb 273.98 + 0.55 K NIST Webbook

tb 274.05 = 0.50 K NIST Webbook

tb 274.20 £ 0.40 K NIST Webbook

tb 274.15 £ 0.50 K NIST Webbook




tb 274.03 K KDB
tc 428.61 + 0.30 K NIST Webbook
tc 428.60 K NIST Webbook
tc 428.60 + 0.10 K NIST Webbook
tc 428.63 K KDB
tf 167.62 K KDB
tf 167.35 + 0.50 K NIST Webbook
tt 167.62 = 0.02 K NIST Webbook
tt 167.61 + 0.02 K NIST Webbook
tt 167.30 + 0.20 K NIST Webbook
vC 0.238 m3/kmol NIST Webbook
VC 0.238 m3/kmol KDB
zc 0.2661250 KDB
zra 0.27 KDB

Temperature Dependent Properties

Property code Value Unit Temperature [K] Source
cpg 87.78 J/molxK 298.60 NIST Webbook
cpg 94.93 J/molxK 332.90 NIST Webbook
cpg 102.63 J/molxK 371.50 NIST Webbook
cpl 124.40 J/molxK 280.00 NIST Webbook
cpl 122.34 J/molxK 270280.00 NIST Webbook
cpl 122.05 J/molxK 259.60 NIST Webbook

dvisc 0.0005483 Paxs 184.87 Joback Method
dvisc 0.0003443 Paxs 212.42 Joback Method
dvisc 0.0002406 Paxs 239.97 Joback Method
dvisc 0.0001810 Paxs 267.53 Joback Method
dvisc 0.0001436 Paxs 295.08 Joback Method
dvisc 0.0010280 Paxs 157.31 Joback Method
dvisc 0.0025167 Paxs 129.76 Joback Method
hfust 9.76 kJ/mol 167.62 NIST Webbook
hfust 9.76 kJ/mol 167.61 NIST Webbook
hfust 9.76 kJ/mol 167.60 NIST Webbook
hfust 9.86 kJ/mol 167.30 NIST Webbook
hfust 9.76 kJ/mol 167.60 NIST Webbook
hvapt 23.30 kJ/mol 349.00 NIST Webbook
hvapt 22.76 £ 0.63 kJ/mol 274.00 NIST Webbook
hvapt 23.60 kJ/mol 294.00 NIST Webbook
hvapt 23.90 kJ/mol 246.00 NIST Webbook
hvapt 22.72 kJ/mol 274.00 NIST Webbook




hvapt 22.76 kJ/mol 274.04 NIST Webbook

hvapt 24.20 kJ/mol 238.50 NIST Webbook
hvapt 22.80+0.10 kJ/mol 274.00 NIST Webbook
hvapt 23.90 kJ/mol 244.00 NIST Webbook
hvapt 23.83 kJ/mol 273.40 NIST Webbook
hvapt 23.20 kJ/mol 405.00 NIST Webbook
hvapt 22.76 kJ/mol 274.00 KDB
pvap 605.54 kPa 332.04 Vapor Liquid
Equilibrium for
the
Trans-2-Butene +
Methanol, +
Ethanol, +

2-Propanol, +
2-Butanol and +
2-Methyl-2-Propanol
Systems at 332 K

pvap 317.30 kPa 308.14 Vapor-Liquid
Equilibrium for
Thiophene +
Butane, +
trans-But-2-ene,
+
2-Methylpropane,
and +
2-Methylpropene

pvap 423.50 kPa 318.34 Vapor-Liquid
Equilibrium for
Tetrahydrothiophene

+ n-Butane, +

trans-2-Butene, +

2-Methylpropane,

and +
2-Methylpropene

pvap 413.80 kPa 317.29 Isothermal binary
vapour liquid
equilibrium for
butanes and
butenes with
dimethylsulphide

pvap 929.20 kPa 350.30 Vapor-Liquid
Equilibrium for
Dimethyl
Disulfide +
Butane, +
trans-But-2-ene,
+
2-Methylpropane,
+

2-Methylpropene,
+ Ethanol, and
2-Ethoxy-2-methylpropane

pvap 666.10 kPa 335.86 Vapor-Liquid
Equilibrium for
Thiophene +
Butane, +
trans-But-2-ene,
+
2-Methylpropane,
and +
2-Methylpropene



pvap

1269.20

kPa

364.50

Vapor Liquid
Equilibrium for
Six Binary
Systems of
C4-Hydrocarbons
+ 2-Propanone

pvap

417.30

kPa

317.46

Vapour liquid
equilibrium for
the systems
diethyl sulphide +
1-butene,
+cis-2-butene,
+2-methylpropane,
+2-methylpropene,
+n-butane,
+trans-2-butene

pvap

606.54

kPa

332.05

Vapor-Liquid
Equilibrium for
1-Propanol +
1-Butene, +
cis-2-Butene, +
2-Methyl-propene,
+ trans-2-Butene,
+ n-Butane, and
+
2-Methyl-propane

pvap

606.14

kPa

332.08

Vapor Liquid
Equilibrium for
the
Trans-2-Butene +
Methanol, +
Ethanol, +
2-Propanol, +
2-Butanol and +
2-Methyl-2-Propanol
Systems at 332 K

pvap

606.44

kPa

332.08

Vapor Liquid
Equilibrium for
the
Trans-2-Butene +
Methanol, +
Ethanol, +
2-Propanol, +
2-Butanol and +
2-Methyl-2-Propanol
Systems at 332 K

pvap

606.94

kPa

332.07

Vapor Liquid
Equilibrium for
the
Trans-2-Butene +
Methanol, +
Ethanol, +
2-Propanal, +
2-Butanol and +
2-Methyl-2-Propanol
Systems at 332 K




pvap 868.50 kPa 347.06 Vapor-Liquid
Equilibrium for
Tetrahydrothiophene

+ n-Butane, +

trans-2-Butene, +

2-Methylpropane,

and +
2-Methylpropene

pvap 605.74 kPa 332.06 Vapor Liquid
Equilibrium for
the
Trans-2-Butene +
Methanol, +
Ethanol, +
2-Propanol, +
2-Butanol and +
2-Methyl-2-Propanol
Systems at 332 K

rhol 604.00 kg/m3 293.00 KDB
sfust 58.94 J/molxK 167.30 NIST Webbook
sfust 58.21 J/molxK 167.61 NIST Webbook
sfust 58.20 J/molxK 167.62 NIST Webbook

srf 0.01 N/m 293.20 KDB
svapt 83.04 J/molxK 274.04 NIST Webbook

Correlations

Information Value
Property code pvap
Equation In(Pvp) = A + B/(T + C)
Coeff. A 1.42351e+01
Coeff. B -2.38673e+03
Coeff. C -2.60150e+01
Temperature range (K), min. 197.14
Temperature range (K), max. 293.48
Information Value
Property code pvap
Equation In(Pvp) = A + B/T + C*In(T) + D*T"2
Coeff. A 6.78830e+01
Coeff. B -4.65896e+03
Coeff. C -8.40556e+00
Coeff. D 1.22646e-05
Temperature range (K), min. 167.62

Temperature range (K), max. 428.63




Sources

Henry's law constants and infinite https://lwww.doi.org/10.1021/je049723e
dilution activity coefficients of propane

Fkﬁp AWshdaamd askmityaeoL-butene, https://www.sciencedirect.com/book/9780128029992/the-yaws-handbook-of-vapor-pressure
(ﬂ%@%%e traaa oy bmen?i{ng%fgﬂgfon https://www.doi.org/10.1016/}.jct.2004.05.010

&ﬁel,)gtgueene, https://www.doi.org/10.1016/j.fluid.2006.06.024

efie baitene, and . ;

A7 @ﬁ%@%{h@g +abRg4 490K: https://www.cheric.org/research/kdb/hcprop/showprop.php?cmpid=188

17 RPéaé‘z?rﬁstants and infinite dilution  https://www.doi.org/10.1016/j.jct.2004.11.005

activity coefficients of propane, . )
BRSErid qymdﬁ@ulgbﬁum @rihﬁjtene https://www.doi.org/10.1021/je0341256

f@fp thanol
gomﬁfﬂrg R ark afy https:/vww.doi.org/10.1021/je050403k

;f. @ ,!: nstaﬁgawga%g% 2K https://lwww.doi.org/10.1021/je100529s

Dilution Act|V|ty Coefficients of ) )
mn@Lmﬁ@n@tg}jﬁaﬁ@d Infinite https://www.doi.org/10.1021/je0502647

s of
ggfgg’g@gutene https://en.wikipedia.org/wiki/Joback_method
https://www.doi.org/10.1021/je800896m
http://pubs.acs.org/doi/abs/10.1021/ci990307I

http://link.springer.com/article/10.1007/BF02311772

Henry's Law Constants and Infinite https://www.doi.org/10.1021/je060395n
Dilution Activity Coefficients of .
rmm{bl\,tatdjlp@he Butane, https://lwww.chemeo.com/doc/models/crippen_log10ws
QBH%Q@ tgp,eeethyl https://www.doi.org/10.1016/j.fluid.2004.10.023
f |éf|l1 https://www.doi.org/10.1016/}.jct.2003.08.018

D -'n’ 2
: @ [%gn https://www.doi.org/10.1021/je034265f

rek IQ@melj ﬁ@‘?al ﬁj{mo https://www.cheric.org/research/kdb/hcprop/showprop.php?cmpid=188
; ne, fraps- 2 u ene an _ . :
“ﬁ‘fd Rt https://www.doi.org/10.1021/je700690q

t et anol
& g%ﬁpgﬁgm https://www.doi.org/10.1021/je200039y

i Jj -gne;
%ﬁ%t@gwgaﬁ%mﬁ+ https://www.doi.org/10.1016/].fluid.2004.09.013

tHanes$ Experlmental densities

iar nts: https://www.doi.org/10.1016/j.fluid.2010.01.006
em e e + 1-butene, ) )
Jggoz bm@nig qgu | i@pﬁh@phene https://www.doi.org/10.1021/je101343m

3]

W
ﬁ% sawﬁiflmte https://www.doi.org/10.1021/je050343i

coefficients of ) )
@ﬁ@ aguddnénite Dilution https://www.doi.org/10.1021/je0342116

n ane,
gﬂ%’% Wg‘ ésglj&%ﬁgtwtene http://webbook.nist.gov/cgi/cbook.cgi?ID=C624646&Units=SI

R j; Bimethyl  hitps:/mww.doi.org/10.1021/1e049950i
B C|sa£%5uten

3 aé1 -nBiténe, + https://www.doi.org/10.1021/je700270d
i @« Iq |(§l : https://www.doi.org/10.1016/j.fluid.2008.01.030

equéi hylllpﬁbBH BQﬁe%nﬁ butenes
wmmmptbﬂéu@hndﬁs 2-Butene,
cis-2-Butene, 1,3-Butadiene,
D|methylether Chloroethane

*‘Etgg-'(ﬁ'a/ ne, and Hexane in

af: Acentric Factor



affp: Proton affinity

basg: Gas basicity

chg: Standard gas enthalpy of combustion

cpgy: Ideal gas heat capacity

cpl: Liquid phase heat capacity

dm: Dipole Moment

dvisc: Dynamic viscosity

gf: Standard Gibbs free energy of formation

hcg: Heat of Combustion, Gross form

hen: Heat of Combustion, Net Form

hf: Enthalpy of formation at standard conditions
hfus: Enthalpy of fusion at standard conditions
hfust: Enthalpy of fusion at a given temperature
hvap: Enthalpy of vaporization at standard conditions
hvapt: Enthalpy of vaporization at a given temperature
ie: lonization energy

log10ws: Log10 of Water solubility in mol/l

logp: Octanol/Water partition coefficient

mcvol: McGowan's characteristic volume

nfpaf: NFPA Fire Rating

nfpah: NFPA Health Rating

pc: Critical Pressure

pvap: Vapor pressure

rhoc: Critical density

rhol: Liquid Density

rinpol: Non-polar retention indices

ripol: Polar retention indices

sfust: Entropy of fusion at a given temperature

sl: Liquid phase molar entropy at standard conditions
srf: Surface Tension

svapt: Entropy of vaporization at a given temperature
th: Normal Boiling Point Temperature

tc: Critical Temperature

tf: Normal melting (fusion) point

tt: Triple Point Temperature

VC: Critical Volume

zc: Critical Compressibility

zra: Rackett Parameter

Latest version available from:
https://lwww.chemeo.com/cid/52-487-4/2-Butene-E.pdf
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