UHOINNFTIVAIUATUNS

AMLIAINTINMTAS

FoAOUNANMA: NANITANEIN 2

Juaeu: 25 TuUNAY 2552

3%1: 230 =510 Fluid Phase Equilibria

nsdinu: 2552
a1 9.00-12.00

Y391 R200

=

na3alumsaey Inudum Ao U3uanlusednineia uazinmaBeu 1 samsfinmn

Weude sHA UUNTTATHAABUNNLAY

Y o A o a ¥ ¥ v
auﬂgmiwmmﬂmmaxmsmmmmnﬂwﬂmwmﬁau%

£ a oA Y
UINHIVBULDNAT NHDU

b L4
Fomounisnuail 5 o (Faviua 9 uiu s1ln) Fmadeldauderild) dinszay

'3 1 Yo ¥ [N
fAeou liwe T¥iiauvds

Yo ATUHIAY PR
1 20
2 20
3 20
4 20
5 20
57 100

Happy Christmas 2009

wet. a3, Aondi udassuns

Y ¥
HooNVYooY



1. (20 points) Calculate the vapor pressufe of 2,3,3 —trimethylpentane ( CyH ) at

Tr = 0.7 using Antoine equation in Appendix A (Property Data Bank, from
Poling, B.E., Prausnitz, J.M., and O’Connell, J.P.,2001. “The Properties of
Gases and Liquids”, 5™ edt.) and also calculate the vapor pressure of 2,3,3-
trimethylpentane at 7' = 312.15 K using correlation in equation (7-2.4a):

1
In(P,, /,) = ~Bl--)



2. (20 points) Using the Pitzer, et al., corresponding-state correlation (Eq. 7-9.4),
estimate the enthalpy of vaporization of diethyl ether (C,H,,0) at 293.15 K.

Calculate the error based on the experimental value of the following table and
appendix A.

Phase behavior

Triple point 156.92 K (—116.23 °C)
Critical point 467 K (194 °C), 3600 kPa
Std enthalpy change of fusion, AgH° 7.19 kJ/mol

Std entropy change of fusion, AgS° 46.6 J/(mol-K)

27.530 kJ/mol at 11.85°C

Std enthalpy change of vaporization, A,,,H° 7247 K)/mol at 22.48°C

Std entropy change of vaporization, A,,S° | 96.60 J/(mol-K) at 12°

Data from http://en.wikipedia.org/wiki/Diethyl_ether (data_page)




3. (20 points) Calculate UNIQUAC parameters (r, andg,) and UNIFAC
parameters (R,, Q, and a,,) for a VLE system of 2,2 Dichloropropane
(Main group # 1,22) and Phenol (Main group # 3,8) at 300 K.



4. (20 points) Estimate the surface tension of liquid methyl mercaptan (CH,S)
at 25 °C using (a) Brock and Bird equation (b) Pitzer equation and (c) Satri
and Rao equation.



5. (20 points) Estimate the surface tension of a mixture of a 2-propanol
(C,H,0) and water at 303 K when the mole fraction of alcohol is 0.102. Hint:

Calculate the surface tension of pure 2-propanol by equation 12-3.1 in which
PL =Py =P,



