Manual for Flash Point Calculator (v1.0)


Manual for the use of the Flash Point Calculator from ASK Consultants (v 1.0)

1. Introduction

This Flash Point Calculator is the result of a project carried out by ASK Consultants on behalf of an Industrial Waste Treatment Company.

This company was planning to treat industrial waste containing flammable chemicals in a unit where they could be subjected to temperatures above ambient and where a risk of ignition was present. While the flash point of each waste stream destined for the unit was, of course, determined in the laboratory, it was desirable for operational planning purposes to have an early estimate of the flash point, based on its content of the main organic contaminant.

Working on this project, ASK Consultants have come across a series of recent publications describing flash point calculations for aqueous mixtures using various parametric models. On the whole, predicted flash points were found to be in reasonable agreement with experimental measurements, where these were available.

2. Use of the calculator

When opening the Excel file containing the calculator the following screen will appear.

[image: image1.png]Health,
Safety &
Environmental
Consultants

Disclaimer
The ASK Flash Point Calculator provides approximations of flash points. True flash
points may be lower or higher than the approximate values provided by the Flash Point
Calculator. The Flash Paint Calculator is offered free of charge on condition that ASK.
Health, Safety and Environmental Consultants is not to be held liable for any loss or
damage arising from the use of the Calculator.

Click Here to Agree to the Disclaimer and
Initialise the Calculator

(> w\Start { Mol / <




Agreeing to the disclaimer brings up the following form. 
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The form appears on top of the data used for the calculation, in the worksheet “Models”.

If you close the form, it is possible to bring it back by moving back to the worksheet “Start” and reinitialising the calculator.

Move down the list of chemicals included in the calculator by clicking on the two arrows to the right of the Chemical ID box, as below
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Select whether the amount of chemical in water is expressed as Mass fraction or Molar fraction and enter the corresponding fraction in the box below.
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Then Click on the “Calculate Flash Point” button. The result window appears:
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Clicking on OK returns to the form.

There is a cut off point at 95°C in which case the following result window appears:
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3. Theoretical background

The flash point calculator is based on the work of Liaw et al, 2002-08 (see refs below).

The flash point of an ideal mixture is readily derived as the average of the flash points of the pure components, weighted according to their mole fractions in the mixture.

However, this is not the case for non-ideal mixtures, such as aqueous solutions. Here, the calculation requires the activity coefficients, rather than simply the mole fractions, of the mixture components. 

Several models have been developed to estimate activity coefficients. The present version of our calculator makes use of the Wilson model. 

Note: The calculator contains data for two other models, NRTL and UNIQUAC, which have not been implemented at this stage, as the data are incomplete and, in some cases, apparently unreliable. We intend, if feasible, to implement these models in future versions of the calculator.

The models, in turn, rely on the values of parameters that need to be determined experimentally. Tabulated data are available in respect of these parameters for a variety of chemical mixtures. We have used data from Gmehling and Onken.

4. Validation of the calculator

Liaw et al. have published experimental values for the flash points of some mixtures. 

Below are presented experimental results taken from those publications with results obtained with our calculator.

	[image: image7.emf]0.0 0.2 0.4 0.6 0.8 1.0

10

20

30

40

50

60

70

80

Methanol

Flash Point (

0

C)

X

Water

 Experimental

 Calculated


	[image: image8.emf]0.0 0.2 0.4 0.6 0.8 1.0

10

20

30

40

50

60

70

Ethanol

Flash Point (

0

C)

X

 Water

 Experimental

 Calculated



	[image: image9.emf]0.0 0.2 0.4 0.6 0.8 1.0

10

20

30

40

50

60

70

Isopropanol

Flash Point (

0

C)

X 

Water

 Experimental

 Calculated


	[image: image10.emf]0.0 0.2 0.4 0.6 0.8 1.0

0

20

40

60

80

100

1-butanol

Flash Point (

0

C)

X 

Water

 Experimental

 Calculated




These results show that the calculator gives useful estimates of the flash point temperature, especially for dilute solutions (high molar fraction of water), which is the region of most interest in industrial aqueous waste treatment. 

In addition, where they have been tested against experimental measurements, the calculations tend to underestimate the value of the flash point and are thus usually (NB but not always!) conservative. However, ASK Consultants cannot guarantee that this would always be the case for other chemicals included in the calculator, for lack of published experimental results. Furthermore, it is possible that some flash point estimates may be significantly different from the actual value. Therefore, we strongly advise users to treat calculated flash point results as indicative only, and always to check them against actual measurements.
ASK Consultants would welcome feedback, to help us to improve the calculator.
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