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Question 1
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log(P[mmHg])=A-B/(T[°C]+C)

log, INT&H->7=Y
mmHg,kPaT#H-o71=V
°C, KCHo1=U3 5%



Question 2
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Extended Antoine Equation

log(P[bar])=A-B/(T[K]+C-273.15)+0.43429X+EX6+F X2
X:(T-t,-273.15)/T,

Wagner Equation
In Pvp, = (at + bt!® + ct® + dt° )/T, 1=1-T,

log P = A + B/T + C*logT+DT+ET?2
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log P =A+ B/T + C*logT+DT+ET? "
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1M15°CHRTENDLANT=ZITTHANoIne EH L
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n-octanol TILH—FETRE

AntA AntB AntC
8.06692 1969.21 190.404
-=1.9mmHg 7.96091 1950.88 192.14
+1.9mmHg 9.21449 2629.6 231.723
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Clausius - Clapeyronz\,

1n (Pvp) =A-B/T B=AHv RAZv
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log(Pressure) mmHg
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Heat of Vaporization at NBP

HVb/Tb = 21

y = 0.1024x - 4.6387
R?=0.8917

[KJ/mol]
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DHIETI X OEMM
A-Octanol® 42 M) X #kiE
No Tmin Tmax n AntA AntB AntC Ave. Ierror(mmHgm
1 54.88 113.81 17 GA 7.6 1713.2 171 0.019
Marquardt 8.1 1969.2 190 0.029
2 78.9 195.3 12 GA 7.4 1679.5 175 1.404
Marquardt 6.9 1323.9 138 0.182
3 113.274 206.123 19 GA 7.4 1664.4 176 2.042
Marquardt 7.7 1875.3 198 2.8
4 229.05 280.85 10 GA 7.2 1629.1 183 1.997
Marquardt 7.4 1847.0 211 3.825
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Antoine parameter
Thermal
Tc < : :
Conductivity < Viscosity
Letsou—Stiel
Pc
Surface Ve -~ Density
Tension Brock-Bird
method
ZC Yen-Woods

Method

HRERRERMILIIEFEICE

55 |



Dipper801 7—A2~X—X

1319 L&Y

Experimental  Predicted Unknown

data data source
Boiling point 1128 149 35
Critical Temperature 420 850 4
Critical Pressure 324 953 4
Critical Volume 269 1011 9
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Polynomial Expansion Method

P=C,+ 2C,.X1""'X2’3f e X0

Xa, Xb,..., Xn: iR F

Molecular descriptors: Antoine constants (A, B, C)

Volume, Ovality, COOH-CN
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Polynomial Expansion Cale. [K}

m

Antoine EMM SEER S D H#

1000 100
900 y= 1.02034)( - 1.8439 . 90 y=09617x + 1.3613
800 R° =0.9948 X 80 R’ = 0.955
700 3 70
600 w 60
a
500 2 50
400 % 40
o
300 2 30
200 20
100 10
0 - - - - -— 0o L — — — .
0 200 400 600 800 1000 0 20 40 60 80 100
Critical Temperature Lit [k] Critical Pressure Lit. [bar]

Tc=32.773+4.251*POWER(AntA,—0.0731)*POWER(ANtB,0.673)xPOWER(ANtC,0.1832)%
POWER(Volume,0.0400)¥POWER(Ovality,~0.533)*POWER(COOH-CN,0.371)
—0.0567%*POWER(ANtA,1.485)*POWER(ANtB,0.407)*POWER(ANtC,0.601)*
POWER(Volume,0.143)*POWER(Ovality,~0.766)¥POWER(COOH-CN,0.637)

Pc=28.067+-0.0162xPOWER(AntA,-0.331)¥POWER(ANtB,0.461)xPOWER(ANtC,0.584)xPOWER(Volume,0.366)*
POWER(Ovality,~0.632)*POWER(COOH-CN,-3.627)+107.630xPOWER(AntA,—2.509)xPOWER(ANntB,1.275)%*
POWER(ANntC,-0.216)*POWER(Volume,-0.830)xPOWER(Ovality,~1.455)%*POWER(COOH-CN,-1.927)
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Yen-Woods Method Polynomial Expansion Method
35 35
| y=08118x < 00827 _ 3 “de °£.9f%’f9‘; 2°1~°°83
(. £
§ 25 3 25
§ 3
i i
.
é | »
g ! oo
& &
05 05
0 0
0 0.5 1 1.5 2 25 3 a5 0 05 1 15 2 25 3 35
Density Lit. [g/cm’] ®H THE [/em’]
,Os/,Oc:1 + ZKJ (1 _Tr)j/3 oo
K1=17.4425-214.578Z; + 989.625Z.2— 1522.06Z.3 Density= A A
K2=-3.2857+13.6377Z. + 107.4844Z:2 — 384.211Z8 ~0.0928+2.103*Tr —0.293*MW 1.169*
K2=60.2091 — 402.063Zc + 501Z2 + 64128  (Z:>0.26) Tb .0875*Ve ~1.216+
K3=0 K4=0.93-K2 0.221%Tr —0.198*MW 0.0799*Tb0.192%*
0 s Lig. Density pc: Critical Density Vc™-0.235

Tr: Tref/Critical Temperature, Zc:compression Factor

(Corresponding State Theory)



Brock-Bird method

140

120 y = 1.2001x - 3.005
R? = 0.6843

100

80

60

40

20

0

Surface tension lit. [dyne/cm]
o =pcz-'3TC 113Q(1 ‘Tr)' 19

Q=0.1207(1+T, *In (P_)/(1-T,,))-0.281

(Corresponding State Theory)
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Polynomial Expansion Method
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Surface tension lit. [dyne/cm]

—27.506+6.955*Tr -0.582*Tb"0.527%
Tc™-0.182*%Pc"0.138%Vc -0.297*MW"0.174
—0.00989*Tr 2.013*Tb"0.296Tc"0.642*Pc"0.319
*Vc -0.569%*MW"0.841703
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Vetre method , ,
Polynomial Expansion Method

100000
o 120000
y = 1.0104x - 668.42
. y = 1.2041x + 1280.4 .
80000 R’ = 0.9301 3 100000 R! = 0.9357
60000 80000
60000
40000
40000
20000
20000
0
0 20000 40000 60000 80000 0
0 20000 40000 60000 80000
Hv 1it. J/mol Hv Lit. J/mol
Hv=

K R e o2 LE, = OORRID L ORIIRSTE, 137. T948SHMW~0. 0840%

0.37691-0.37306Th, + 0.14878P Tb : Tb~ 2. 892%Tc " —1. 7906%
Pc"0. 2410

(Corresponding State Theory)
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Thermal conductivity of lig.

300

y = 0.7594x + 31.483

250

200

150

Calc. [mW/mK]

100

50

0 50 100 150 200 250 300 350
Thermal Conductivity of Liquid [mW/mK]

Tho Lig=232 14+0.6524(T/Tb)"-0.56%« MW -0.198¢ Tb™~1.096+ T 0227« Pc” 2.190¢ Vo' 152«
Density -0.302 ~13.545% (T/Tb) 0.170« MA™1.159¢ T ~2.152¢ Tc™ 1.509¢ Pc” 0.538¢ Vo 0.1 700+
Density -0.966

Viscosity of Ligq.

35
3 y=07076x - 00718 °
R? = 0.7468

25
& 2
i
>
®
o
©
[}
(&)

-2 3 4

Log(Vis.) Lit. [cP]

Viscosity®~1.884+0.544¢(T/Tb)"~1.800¢ MW"0.523% Tb"2.235# To ~2.308+ Pc 0848« Vo ~0.332¢
Density ~0.651 +1.052¢(T/Tb)"0.352¢ MW ~0.518+ Tb"0.519¢ To ~0.782¢ Pc ~0.257+ Vo 0.605¢
Density ™ 1.194



Antoine EM ML EEYEHEE

70000

y = 0.9995x + 250.53
60000 R?=0.9772

50000

40000

Hv calc.

30000

20000

10000

0
0 10000 20000 30000 40000 50000 60000 70000

Heat of Vaporization at Bp [J/mol]

—5.595-0.0572*%AntA"0.561*AntB"0.509*AntC" 1.686%Volume -0.144+
314.515%AntA"0.827*AntB 0.524*xAntC"0.0315%Volume —0.0512
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AntoineTEZ D ELVZ L5 H

2-Ethv]—-1-Hexanol

Density Hv Cp Thcliq
No AntA AntB AntC 0.833(Exp.) 46567(Exp.) 307(Exp.) 141(Exp.)
1 6.7 12045 133.2 0.783 484948 325.5 137.2
2 7.7 19039 2074 0.838 48631.2 317.6 142.3
3 73 15776 1749 0.824 48023.6 318.0 139.8
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