bbb ouod

goobooooo bbobooogooo
ooo D00

oo tdobgbodgn 000 0oo

The Measurement of Vapor-Liquid Equilibrium | Sumitomo Chemical Co., Ltd.

Data by Headspace Gas Chromatography

Process & Production Tech. Center
Morio YAMAMOTO

Hideo NARAHARA

A new method for determining vapor-liquid equilibrium data, especially the relative volatility of

unknown components, is explained in detail. The relative volatilities were measured by headspace

gas chromatography (HSGC). This method has been used to measure physical properties such as vapor-

liquid equilibria (VLE) by many researchers. Also, the experimental results for the VLE of binary

systems and the activity coefficients at infinite dilution measured by HSGC are presented. Finally,

the apparatus developed by Rogalski and Malanowski which have been used to measure VLE data

is introduced, and compared with HSGC method.
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L1 Relative volatilities of the binary system of
n-hexane (1) 0 2-propanol (2) at 500
measured by HSGC

x1[0] An[0] An[0] Aw[0] Ax[0] ow=[0]

0.10 8191 228295 27895 79487 9.78
0.39 27653 378740 15780 57750 3.74
0.60 37678 457694 9162 57614 1.93
0.91 48857 417703 1766 31642 0.48
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PEEEN  Relative volatilities of the binary system,
n-hexane (1)0 2-propanol (2) at 50°C
measured by HSGC
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1z The results of thermodynamic consistency
test for the VLE data measured by HSGC

Method A1® Method B17

n-hexane (1) 0 2-propanol (2) 5.05 0.011
n-hexane (1)0 toluene (2) oa 0.010
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1515 Infinite dilution activity coefficients of the
binary system, acetone (1) water (2) at
500 measured by HSGC

vy (O]
1in2 5.60
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1 The constants of the Wilson equation for
the acetone (1)[J water (2) system at 5001

Parameter determined Parameter in

from y= database 19
A12 0.2477 0.1843
A21 0.3789 0.3905
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The results of the thermodynamic consis-
tency test for VLE data measured by the
apparatus developed by Rogalski and Ma-
lanowski 9

Method A0 Method B1?
n-hexane (1) 2-propanol (2) 8.73 0.007
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IEEELN Vapor - liquid equilibrium data of the
binary system, n-hexane (1) 0 2-propanol
(2) at 101.3kPa measured by the apparatus
developed by Rogalski and Malanowski 4
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11 EN A comparison of HSGC and the apparatus developed by Rogalski and Malanowski 4

HSGC (VLE)

HSGC () RM

Sample volume * 400 cm3 250 cm?

(including the volume used to
produce the calibration curve)

800 cm3

(including the volume used to produce the
calibration curve)

Measurement time *) 3 days 2 days 2 weeks
(including the analysis time)
VLE type constant temperature only constant temperature only 0
Vapor pressure data of pure  needed not needed in the case that the calibration =~ not needed
component curve pass through the origin
Automation easy easy difficult

Measurement accuracy

temperature :+ 0.1°C

temperature :+ 0.1°C

temperature :+ 0.001°C
pressure := 0.01kPa

*) In the case of the measurement of 10 points[]
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