PRINCE OF SONGKLA UNIVERSITY
FACULTY OF ENGINEERING

Midterm Examination: Semester | Academic Year: 2004
Date: September 4, 2004 Time: 13.30-16.30
Subject: 230-424 Unit Operations || Room: R 300
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Tapnsldinguwn bissinedidosadsznaum luavasiuudu  0.4% mg@%u

dudunsfianuen 1 usssma gunnil 26 °C uazldizquIsy pall rings
13119 1 W2 wWesiduduenaule (recovery) VaaUUEUYINAL 95% ANNLTIT
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10 ft'/s mwg@%uﬂaumluamﬂ 4000 Ib/h m%unhuaqamaamwmnu

220 wazlinnuniia 4.0 cP anudulevasuudui 26°C infiu 100 mm Hg
guNd  Wanwnsuwsvasuuduluerma = 04 cm’s EANMIUNIVES
Bl 2x10° cm?s WaTAMIRINLIUIESINTY = 0.9 glem’
WA AnugLaziEuugudnaivemagaty Iiruuddiszunidulilany
Raoult’s law (w1nwen m W'le Ihaun@liiien 0.15) (70 AZULN)
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Equilibrium Data for Ammonia-Water System

Partial Pressure of NH, in

Mole Fraction NH, in Vapor, y,;

Vapor, p, (mm Hg) P =1 Atm
Mole Fraction NH, 20°C 30°¢ 20°C 30°¢
in Liquid, x,
0 0 0 0
0.0208 12 19.3 0.0158 0.0254
0.0258 15 24.4 0.0197 0.0321
0.0309 18.2 29.6 0.0239 0.0390
0.0405 249 40.1 0.0328 0.0527
0.0503 31.7 51.0 0.0417 0.0671
0.0737 50.0 79.7 0.0658 0.105
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Acetic Acid-Water-Isopropyl Ether System
Liquid-Liquid Equilibria at 293 K or 20 °c

Water Layer (wt %) Isopropyl Ether Layer (wt %)
Acetic Acid Water Isopropyl | Acetic Acid Water Isopropyl

Ether Ether

0 98.8 1.2 0 0.6 99.4
0.69 98.1 1.2 0.18 05 99.3
1.41 97.1 1.5 0.37 0.7 98.9
2.89 95.5 1.6 0.79 0.8 98.4
6.42 91.7 1.9 1.93 1.0 97.1
13.30 84.4 23 4.82 1.9 93.3
25.50 711 3.4 11.40 3.9 84.7
36.70 58.9 4.4 21.60 6.9 715
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4. Halibut liver S91/sznausesiiaie 18% I@ﬂﬁwﬁfﬂgﬂaﬁ’@ﬁw pure ethyl
ether @IENTZUIUNIIRNALUL countercurrent multistage €89N13 recovery
96% voshTuAdn dasmsilas Halibut liver Wiy 1000 Alanudalys
Lwaaﬁ'@ﬁ'aanq@ﬁwﬁﬁﬁﬁu 45% Tapsinmein ﬂ’%mmmsazmﬂﬁmﬁwaglu

Halibut liver Lil3enuanuTuTwUaI8158zaNe

N 4.48 4.00 3.35 2.65 1.90
Va 0 0.2 0.4 0.6 0.80
lag N = kg inert solid/kg solution retained
Ya = kg oil/kg solution
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