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Abstract

A mathematical model, which may be used for predicting the flash point of
agueous-organic solutions, has been proposed and subsequently verified by
experimentally-derived data. The results reveal that this model is able to precisdy
predict the flash point over the entire composition range of binary agueous-organic
solutions by way of utilizing the flash-point data pertaining to the flammable
component. The derivative of flash point with respect to composition (solution
composition effect upon flash point) can be applied to process safety design/operation
in order to identify as to whether the dilution of a flammable liquid solution with
water is effective in reducing the fire and explosion hazard of the solution at a
specified composition. Such a derivative equation was, thus, derived based upon the
flash point-prediction model referred to above and then verified by the application of
experimentally-derived data.
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material

A B

methanol 2

7.20519 |1581.993|-33.289

ethanol 2

7.24222 1595.811|-46.702

n-propanol °

17.5439 | 3166.38

-80.15

2-propanol ©

7.56634 1366.142|-75.030

a

water

7.23255 |1750.286(-38.000

2| og(P/kPa)=A-B/[(T/K)+C]
P og(P/ImmHg)=A-B/[(T/K)+C]
¢ In(P/mmHg)=A-B/[(T/K)+C]

2 NRTL ,Wilson UNIQUAC
ameters?  Ap Ax 012
system
@+ 487.79 |-214.15| 0.1
(2
@+ 164.56 | 168.31| 0.3
(2
(1) + 523.84| 317 | 0.3
2
(1) + 633.91| 24.86 | 0.4
2
(1) + 865.41 | 77.33 |0.3772
2
Q) + 869.00 | 352.79 | 0.45
(2
Q)+ 304.16 | 98.02 -
(2
Q)+ 908.46 |-359.74| -
2
(1) + 481.44 | 179.66 | -
(2
@+ 597.523| 527.50 -
(2




(1) + 380.59 | 650.35 | -
(2

(1) + 180.22 [-117.34| -
(2

(1) + -271.26/ 736.01| -
(2

(1) + -109.37|299.46 | -
(2

(1) + 200.64| 958 | -
(2

(1) + 3245 [164.90| -
(2

(1) + -41.7 | 28310 -
(2

NRTL: A= (012-922)/R, Ao1= (921-011)/R; Wilson: Ago= (A12-A12)/R, Aoa= (A21-A22)/R;
UN'QUAC A12: (U12-U22)/R, A21: (U21-U11)/R
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