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1. {13 pts) A gas obeys the following eguation of state: Plv —B)=RT + ——  where a
T

and 8 are constants.
la} Calculate the entropy change involved when the gas changeas fram state 1 (P =
4 atm, T = 300 K} to state 2 {P =12 atm, T = 400 K). The mean ¢, al almaspheric
pressure is 8 calf{lg mal k). The values of 8 and B are 1.0 {L- K)/{atm- g mol)
and 0.080 Lfg mol) respectively.

(b) Estimate the mean c_at 12 atm.

T ar

2 V=nv, S=ns n-=totalmaleinthe systam

_ Cp &V
Hint: 1. Maxwell relation of d8 = —dT —| — | dP
e



2. (8 pts) Estimate the vapor pressure of 4-Chlorotoluene at 139.8°C using the Mackay-
Kistiakowsky method. (compare % error of calculated vapor pressure with the value from

experimental data below)

ORGANIC COMPOUNDS
Pressures Less than One Atmosphere (Continued)
Temperature "C
Name Formula M.P.
1 mm 10 mm 40 mm 100mm  400mm 760 mm

Benzoic acid CyHO, 6.0 132.1 162.6 186.2 27.0 2492 121.7
Salicylaldehyde C,H,0, 3.0 3.8 105.2 294 173.7 16,5 =7
4-Hydronybenzaldihyde CyHO, 121.2 169.7 206.0 2315 2816 310.0 115.5
Salieylic acid CoHO, 113.7s 146,25 172.2 193.4 230.3 256.0 159
a-Bromotoluene C.H,Br a2 3.4 1048 129.8 175.2 198.5 -4
2-Bromotoluens CyH,Br 4.4 62.3 91.0 112.0 157.3 181.8 -28
3-Bromotoluens CoH,Br 14.8 4.0 9.9 117.8 160.0 1837 =-19.E
4-Bromotoluens CyH:Br 10,3 6l.1 91.8 106.4 1602 1B4.5 28.3
4-Bromoanisole CyH:BrO 48.8 1.9 125.0 150.1 197.5 223.0 12.5
a-Chilorotoluene CeH,CL 2.0 0.8 90,7 1142 155.8 179.4 =35
2-Chlorotoluene CHCl + 5.4 43.2 T12.0 9.7 137.1 159.3 —
3-Chlorotoluene C:HCl +4.8 432 73.0 96.1 139.7 162.3 -
4-Chlorotoluene CHLCL +5.5 43.8 3.5 6.6 139.8 162.3 +7.1
2-Fluorotoluene CHF =142 +8.9 kT ) 553 G928 1140 —&D
30Flvorotoluene C:H,F =214 + 1.0 370 57.5 954 116.0 =108
4-Fluorotoluene CH,F -21.8 +11.8 17.E 58.1 96,1 117.0 -
2-lodotoluene CH.l ir2 T8 1124 138.1 185.7 211.0 -
Z—Nitmwlume CyH MO, 50.0 G318 126.3 151.5 1917 3 =41
!-lel.mmlugne CyH MO, 50.2 96.0 130.7 156.9 2046.8 231.9 15.1
4-Mitrotoluene CyHMNO; 1.7 1005 136.0 163.0 2125 238.3 5.9
Toluene C.H, =26.7 +6.4 ETH 51.9 29,5 110.6 -95.0
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(8 pts) Estimate the K__ of 4-Chlorotoluene in oily soil found in a landfill at 43.8°C.
Labaratory tests shows that:
Average molecular mass of oil, g/mol = 200
Volumetric air content of soil / waste, m’, ./ r]rr:’scIrL = 0.25
Qil loading in soil, gmfcmjm =0.33

{Use vapor pressure data in problem # 2)



4, (9 pts) RATEALTUAINET (degrees of freedom) WiaNYENFIRE R L B TwTUATULS

fdludars veaszuusalUs

(@  ApmeAufisreassin NH, N, uaz H, Sffalfidendmiunmsuansozes NH, 1
1 N, wae H, Tnefissuuliayanalifisldiants NH, wsz N, winl UffFewed
dg
MfiATuAs

NH, ¢——>(1 2N, +(312)H,
¥ oo o : ;

(b)  WTGNS (U 94 Triple point



BB,

- -
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(4 pts) (1) Rgniiun (derivation) I8saumsssdudumnuaidwiusuuladanan



Eﬂrﬁa

6. (5 pis)

- - f a -
afueRaulrrsanezangarinigma uszdpmia F anglfi 6.1

T

iﬂfﬂl_ﬁi Surface of chemical potential for @ and [ phase.
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8. ( 10 pts) snidnaulszdnluredimineieldlunadunssmedidfionile ( 1 safudueld 1
Aat uazliayne s lusediniafladuglivaaasy)

ABAN | Aaaul Il
1 [Ewl J { ) Entropy of the system
Aoar L

2. Extensiva property { ) Partial molar properties

ax t J &Vl'm = Um
3| —

an,

T.P.l‘l'l

4. gUNAAATTELA NaTl () lIsothermal system
5. aunasnandse { ) lsobaric system
6. Superheat liquid duWudiunszuaunmsle ? ( ) lsochoric system

7. Super cooled liquid Auudiunszuaumsla? | () Mol

3 =
8. MalasuwlasinniAteans nszuaung { ) Partial molar Gibbs free energy

zmacurzuula 7

9. Molarity { ) Fusion

10. Molality ( ) Condensation

11. Normal boiling point

&
]
ar Jy

13. Specific valume of species i

14. Chemical potential
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9. (6 pts) EnaTIrA lurediniroilaldlusfusesredinfinnile (1 2afududld 1
e wacldaygslfindiayluredinfhaliedug liuaneai)

ABAu | ABANY ||
1. Infinitely scluble { ) Kistiakowsky eguation
2. Sparingly soluble { ) Modified Kistiakowsky equation
3. Hydrogen bonding { ) Mackay Kistiakowsky equation
4. High K () Trouton's rule
5. Group contribution method () Vetere' s method
6. K. =1 { ) molecular structure

{ )} Solution of DDT + water

{ ) Solution of Ethanol + water

() Prefers water phase

() Prefers octanol phase




10. (2 pts) TlRsuARAtmMuARTNAINsOuNsREA TR RATFNe Haslnin

55.6

11. (2 pts) safigmi ¢ = s

Yw



