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ABSTRACT 

This article provides a bibliographic listing of journal papers published in 1995 
concerned with distillation and other equilibrium-staged separation processes. The 
references are taken from the 50 most important chemical engineering journals. 
This paper provides an update to the literature as provided in previous biblio- 
graphic papers ( 1-4). A bibliography detailing supercritical extraction from 
1980-1993 has also been published separately due to the current interest in this 
relatively new technology ( 5 ) ,  and references for 1995 are included in this paper. 
A bibliography of the chemical engineering journal literature from 1967-1988 has 
been published by the author (6). A complete bibliographic listing of the chemical 
engineering journal literature from 1989 to 1995 (with subsequent 6 monthly up- 
dates) is available on a CD-ROM database (7) and full details can be obtained 
from the author. The following topics are included in this paper: 

I .  I .  Mass Transfer and Transport Processes Theory 
1.2. Distillation Theory and Design Methods 
1.3. Distillation Control and Applications 
1.4. Column Design Data 
1.5. Absorption Reactions and Absorber Design 
1.6. Cooling Towers 
1.7. Liquid-Liquid Extraction 
1.8. Supercritical Extraction 
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solutions with nonionic surfactant,” Sep.  Sci. Technol., 3/45), 833-846 (1995). 

1163 

Copyright 0 1997 by Marcel Dekker, Inc. 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
1
:
3
6
 
2
5
 
J
a
n
u
a
r
y
 
2
0
1
1



1164 RAY 

problems in petroleum reservoir engineering,” Inr .  J .  Hear Mass Transfer, 38(18), 

Andrews, G. F., and Wong, S. L .  S., “Boundary layer solution for a bubble rising through 
a liquid containing surface-active contaminants,” Ind. Eng.  Chem. Res . ,  34(4), 

Arce, P., “An integral-spectral formulation for convective-diffusive transport in a packed- 
bed with adsorption at the wall and bulk reaction,” Chem. Eng. Commun., 138, 113-126 
(1995). 

Beaudoin, S. P.; Grant, C. S., and Carbonell, R. G. “Removal of organic films from solid 
surfaces using aqueous solutions of nonionic surfactants: Experiments and theory,” 
Ind. Eng. Chem. Res . ,  34(10), 3307-3325 (1995). 

Bekri, S.;  Thovert, J. F., and Adler, P. M., ”Dissolution of porous media,” Chem. Eng. 
Sci . ,  50(17), 2765-2792 (1995). 

Bin. A. K. ,  “Mass transfer into a free liquid surface effected by submerged jets,” Chem. 
Eng. Commun., 133, 145-182 (1995). 

Birikh, R. V., et al., “Marangoni-Benard instability of a floating liquid layer with an internal, 
permeable, heated or cooled divider and two deformable open surfaces,” Int .  J. Heat 
Mass Transfer, 38(15), 2723-2732 (1995). 

Borhan, A., and Pallinti, J . ,  “Buoyancy-driven motion of viscous drops through cylindrical 
capillaries at small Reynolds numbers,” Ind. Eng. Chem. Res. ,  34(8), 2750-2761 (1995). 

Brenner, H., “The diffusion model of longitudinal mixing in beds of finite length: Numerical 
values,” Chem. Eng. Sci., 50(24), 3935-3948 (1995). 

Brewster, M. Q., and Yamada, Y.. “Optical properties of thick, turbid media from pico- 
second time-resolved light scattering measurements,” I n f .  J .  Hear Mass Transfer, 

Buyevich, Y. A., and Ustinov, V.  A., “Effective conductivity of a macroscopically inhomo- 

Byers, C. H., and Amamath, A., “Understand the potential of electro-separations,” Chem. 

Calderbank, P. H., and Moo-Young, M. B., “The continuous phase heat and mass transfer 

Camacho, J., and Brenner, H., “On convection induced by molecular diffusion,” Ind. Eng. 

Carley, J. F.; Ott, L .  L., and Swecker, J. L., “Mass and heat transfer in crushed oil shale,” 

Carta, G . ,  “Linear driving force approximation for intraparticle diffusion and convection 
in permeable supports,” Chem. Eng. Sci., 50(5), 887-889 (1995). 

Cavaliere, A,;  El-Naggar, M., and Ragucci, R., “Experimental analysis of intermaterial 
surfaces in the study of gaseous mixing characteristics,” Inr .  J. Heat Mass Transfer, 

Cha, D. J.,  and Cha, S .  S., “Three-dimensional natural convection flow around two interact- 

Chen, C. C.; Hwang, C., and Yang, R. Y. K., “Performance enhancement and optimization 

Danov, K. D., et al., “On the slow motion of an interfacial viscous droplet in a thin liquid 

Dasgupta, A., et al., “Calibration of a photographic method for imaging mass transfer in 

David, C.; Denn, M., and Bell, A. T., “Dynamics of flow-induced surface exchange,” Ind. 

3359-3368 (1995). 

1371-1382 (1995). 

38(14), 2569-2582 (1995). 

geneous dispersion,” Inr. J. Heat Mass Transfer, 38(2), 381-389 (1995). 

Eng.  Prog., 91(2), 63-69 (1995). 

properties of dispersions,” Chem. Eng. Sci., 50(24), 3919-3934 (1995). 

Chem. Res. ,  34(10), 3326-3335 (1995). 

AIChE J . ,  41(3), 446-455 (1995). 

38(2), 317-330 (1995). 

ing isothermal cubes,” Int .  J .  Hear Mass Transfer, 38(13), 2343-2352 (1995). 

of chemostat cascades,” Chem. Eng. Sci.,  50(3), 485-494 (1995). 

layer,” Chem. Eng. Sci., 50(18), 2943-2956 (1995). 

aqueous solutions,” In?.  J .  Heat Mass Transfer, 38(l I ) ,  2029-2038 (1995). 

Eng. Chem. Res . ,  34(10), 3336-3341 (1995). 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
1
:
3
6
 
2
5
 
J
a
n
u
a
r
y
 
2
0
1
1



EQUILIBRIUM-STAGED SEPARATIONS 1165 

Davidson, J. F., “The origin of insights in chemical engineering: Planned and unplanned 
research” (Tenth P. V. Danckwerts memorial lecture), Chem. Eng. Sci.,  50(23), 

DePaoli, D. W . ,  et al., “Forced oscillations of pendant drops,” Sep. Sci. Technol., 30(7), 

Dudukovic, A., “Momentum, heat, and mass transfer analogy for drag-reducing solutions,” 

Edwards, D. A,,  and Cohen, D. S., “A mathematical model for a dissolving polymer,” 

El-Halwagi, M. M.; Srinivas, B. K., and Dunn, R. F., “Synthesis of optimal heat-induced 
separation networks,” Chem. Eng. Sci., 50(1), 81-98 (1995). 

Elperin, T., and Fominykh, A., “Two models of fluid flow and mass transfer at  the trailing 
edge of a gas slug,” Int .  J. Heat Mass Transfer. 38(18), 3341-3348 (1995). 

Faridi, N.; Duda, J .  L., and Hadj-Romdhane, I., “Unsteady-state diffusion in block copoly- 
mers with lamellar domains,” Ind. Eng. Chem. Res . ,  34(10), 3556-3567 (1995). 

Ferer, M., et al., “Fractal nature of viscous fingering in two-dimensional pore level models,” 

Fieldson, G. T., and Barbari, T. A., “Analysis of diffusion in polymers using evanescent 
field spectroscopy,” AIChE J., 41(4), 795-804 (1995). 

Fougias, E., and Forster, C. F., “Stable foam formation: Use of Monod kinetics to examine 
existing theories,” Process. Saf Environ. Prof. ,  73(B2), 115-122 (1995). 

Fowler, A. J . ,  and Bejan, A., “Forced convection from a surface covered with flexible 
fibers,” Int .  J. Heat Mass Transfer, 38(5), 167-778 (1995). 

Garandet, J .  P.; Barat, C., and Duffar, T., “The effect of natural convection in mass trans- 
port measurements in dilute liquid alloys,” Inr. J. Hear Mass Transfer, 38(12), 

Garrison, G. W.; Cooley, B. L., and El-Halwagi, M. M., “Synthesis of mass-exchange 
networks with multiple target mass-separating agents,” Dev. Chem. Eng. Miner. Pro- 
cess. ,  3(1), 31-49 (1995). 

Ghali, K.; Jones, B., and Tracy, J. ,  “Modeling heat and mass transfer in fabrics,” I n t .  J .  
Heat Mass Transfer, 38(1), 13-22 (1995). 

Giona, M.; Adrover, A., and Giona, A. R., “Convection-diffusion transport in disordered 
structures: Numerical analysis based on the exit-time equation,” Chem. Eng.  Sci.,  

Golovin, A. A.; Nir, A.. and Pismen, L. M., “Spontaneous motion of two droplets caused 
by mass transfer,” Ind. Eng. Chem. Res. ,  34(10), 3278-3288 (1995). 

Gupta, A., and Manousiouthakis, V., “An Underwood-like model for a finite mass exchan- 
ger,” AIChE J . ,  41(8), 1843-1851 (1995). 

Gupte, S.  K.; Advani, S. G . .  and Huq, P., “Role of micro-convection due to non-aftine 
motion of particles in a mono-disperse suspension,” Int. J. Heat Mass Transfer, 38( 16), 

Hacimusalar, M., and Mehmetoglu, U., “Determination of the effective diffusion coefti- 
cients of glucose and ethanol in calcium alginate gel by the moment analysis method,” 
Chem. Eng. Sci . ,  50(18), 3001-3004 (1995). 

Hameed, M .  S.,  and Batta, F. Y., “Experimental and mathematical studies of natural 
convection for solid-salt dissolution in water,” Can. J. Chem. Eng. ,  73(6), 924-930 
(1995). 

Han, C.; Douglas, J .  M., and Stephanopoulos, G., “Agent-based approach to a design 
support system for the synthesis of continuous chemical processes,” Comprct. Chem. 
Eng. ,  19(supplement), S63-S70 (1995). 

3661-3684 (1995). 

1189-1202 (1995). 

Ind. Eng. Chem. Res. .  34(10), 3538-3541 (1995). 

AlChE J . ,  41(11), 2345-2355 (1995). 

AIChE J . ,  41(4), 749-763 (1995). 

2169-2174 (1995). 

50(6), 1001-1012 (1995). 

2945-2958 (1995). 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
1
:
3
6
 
2
5
 
J
a
n
u
a
r
y
 
2
0
1
1



1166 RAY 

Heslop, M. J . ,  and Barigou, M., Comments and reply on “The pressure produced by a soap 
film meter” (letters), Chem. Eng. Sci.,  50(15), 2495-2501 (1995). 

Hoffmann, A. C., and van den Bogaard, H. A . ,  “A numerical investigation of bubbles rising 
at intermediate Reynolds and large Weber numbers.” Ind. Eng. Chem. Res . ,  34(1), 
366-372 (1995). 

Hubbard, S. ,  and Riley, N.,  “Boundary-layer control by heat and mass transfer,” f n t .  J .  
Heat Mass Transfer. 38(17), 3209-3218 (1995). 

Humphrey. J. L.. “Separation processes: Playing a critical role,” Chem. B i g .  Prog., 91( lo), 

Hwang, Y. L., “Wave propagation in mass-transfer processes: From chromatography to 
distillation.” I d .  Eng.  Chem. Res. ,  34(8). 2849-2864 (1995). 

Jaguste, D. N., and Bhatia, S. K., “Combined surface and viscous flow of condensable 
vapor in porous media,” Chem. Eng. Sci.,  50(2), 167-182 (1995). 

Jaksland, C. A.;  Gani, R., and Lien, K. M . ,  “Separation process design and synthesis based 
on thermodynamic insights,” Chem. Eng. Sci., 50(3), 51 1-530 (1995). 

Janeschitz-Kriegl, H.; Ratajski, E., and Eder, G., “The Neumann-Stefan problem and its 
recent widening as an advanced topic of transport phenomena,” Ind. Eng.  Chem. R e s . ,  

Kao, Y .  K., “Separation vector formulation for the synthesis of multicomponent separation 
sequences.” AIChE J . .  41( 1). 78-96 (1995). 

Kenig, E.. and Gorak. A . ,  “A film model based approach for simulation of multicomponent 
reactive separation.” Chern. Eng. Process.. 34(2), 97-104 (1995). 

Kenig, E. Y. .  “Combined processes in multicomponent fluid systems: Simulation and de- 
sign,” Comprrt. Chern. Eng., 19(supplement), S2874292 (1995). 

Kikuchi. K. I.. et al., “Gas-liquid mass transfer in two- and three-phase upflows through 
a vertical tube.” Cun. J .  Chem. Eng. ,  736). 826-832 (1995). 

Kim, W. N. ,  and Hyun. J .  M . ,  “Mass transfer characteristics for a rotating cup-like cylin- 
der,” Int.  J .  Heat Mass Transfer. 38( 16). 2959-2968 (1995). 

Kiperstok, A.. and Sharratt. P. N.,  “On the optimization of mass exchange networks for 
removal of pollutants,” Process. Saf. Environ. Prof. ,  73(B4), 271-277 (1995). 

Kleinman. L. S. ,  and Reed. X.  B. “Interphase mass transfer from bubbles, drops and solid 
spheres: Diffusional transport enhanced by external chemical reaction.” Ind. Eng. 
Chem. Res . ,  34(10), 3621-3631 (1995). 

Kocamustafaogullari, G.. and Ishii. M., “Foundation of the interfacial area transport equa- 
tion and its closure relations.” I n t .  J .  Heat Mass Transfer, 38(3), 481-494 (1995). 

Kolah, A. K., and Sharma. M. M . .  “Removal of formaldehyde from aqueous solutions.” 
Sep.  Techno/.. 5(1). 13-22 (1995). 

Kondjoyan, A . ,  and Daudin. J .  D.. “Effects of free stream turbulence intensity on heat and 
mass transfers at the surface of a circular cylinder and an elliptical cylinder, axis ratio 
4.” I n t .  J .  Hear Mass Transfer. 38(10). 1735-1750 (1995). 

Kornienko, Y .  N.,  “Generalized integral forms for friction, heat and mass transfer coeffi- 
cients.” D i r .  J .  Heat Mass Transfer, 38(16), 3103-3108 (1995). 

Kovacs. Z.; Friedler, F.. and Fan, L. T. ,  “Parametric study of separation network synthesis: 
Extreme properties of optimal structures,” Comprtr. Chern. Eng.. 19(supplement), 

Kulmala, M., et al.. “Mass transfer from a drop: Theoretical analysis of temperature depen- 
dent mass flux correlation,” I n t .  J .  Heat Mass Transfer, 38(9). 1705-1708 (1995). 

Kuznetsov, A. V . ,  and Vafai, K.. “Analytical comparison and criteria for heat and mass 
transfer models in metal hydride packed beds,” I n t .  J .  Hear Mass Tr-cln.y,fer. 38( 15). 
2873-2884 (1995). 

31-41 (1995). 

34(10), 3481-3487 (1995). 

S 1 0 7 3  112 (1995). 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
1
:
3
6
 
2
5
 
J
a
n
u
a
r
y
 
2
0
1
1



EQUILIBRIUM-STAGED SEPARATIONS 1167 

Lazarides, H. N.; Katsanidis, E.,  and Nickolaidis, A., “Mass transfer kinetics during os- 
motic preconcentration aiming at minimal solid uptake.” J .  Food Eng., 25(2), 151-166 
(1995). 

LeDuc, C. A.; Vroman, L., and Leonard, E. F., ”A mathematical model for the Vroman 
effect,” Ind. Eng. Chem.  Res. ,  34(10), 3488-3495 (1995). 

Lee, D. J.,  “On the slow manifold characteristics of capillary suction apparatus dynamics,” 
Chem. Eng. Commun.. 136, 13-26 (1995). 

Leung, W. H., et al., “Axial development of interfacial area and void concentration profiles 
measured by double-sensor probe method,” I n t .  J .  Heat Mass Transfer, 38(3), 445-454 
(1995). 

Li, X., and Yortsos, Y. C., “Theory of multiple bubble growth in porous media by solute 
diffusion,” Chem. Eng. Sci.,  50(8). 1247-1272 (1995). 

Li, X.,  and Yortsos, Y. C., “Visualization and simulation of bubble growth in pore net- 
works,” AIChE J . ,  41(2), 214-222 (1995). 

Liebert, R. B . ,  and Prieve, D. C., “Force exerted by a laser beam on a microscopic sphere 
in water: Designing for maximum axial force,” Ind. Eng.  Chem.  Res . .  34( 10). 3542-3550 
(1995). 

Lindsay, J .  D.; Ghiaasiaan, S. M., and Abdel-Khalik, S.  I . ,  “Macroscopic flow structures 
in a bubbling paper pulphater slurry,” Ind. Eng. Chem.  Res., 34( lo), 3342-3354 (1995). 

Lodge, A. S. ,  “Polymer solutions and melts: Viscosity, diffusion, and elasticity,” Ind. Eng.  
Chem. Res.,  34(10), 3354-3358 (1995). 

Lohia, P. K.; Narayan, K .  A., and Chhabra, R. P., “Mass transfer from highly soluble 
cylinders in cross flow: Some experimental results,” Can.  J .  Chem. Eng. ,  73(2), 

Malik. S. ,  and Mashelkar, R .  A.. “Hydrogen bonding mediated shear stable clusters as drag 
reducers,” Clwn.  Eng. Sci.,  50(1), 105-116 (1995). 

Mao, Z. S . ,  “Numerical analysis of higher order harmonics in the response of a mass transfer 
probe,” Int .  J .  Heat  Mass Transfer, 38(14), 2667-2676 (1995). 

Martynenko, 0. G. ,  ”Heat and mass transfer bibliography: CIS works,” I n t .  J .  Heat MUSS 
Transfer. 38(4), 579-592; 38(17), 3 1 1  1-3126 (1995). 

Mashelkar, R. A., “Seamless chemical engineering science: The emerging paradigm” (Ninth 
P. V. Danckwerts memorial lecture), Chem.  Eng. Sc i . ,  50(1), 1-22 (1995). 

McGinnis, C. P.. et al., “Separation projects within the US Department of Energy’s under- 
ground storage tank: Integrated demonstration,” Sep. Sci. Techno!., 30(7), 1741-1754 
(1995). 

Miller, M. J. ,  and Fogler. H.  S. ,  “Prediction of fluid distribution in porous media treated 
with foamed gel.” Chern. Eng. Sci., 50(20). 3261-3274 (1995). 

Minale, M., and Astarita, G . .  “On mass diffusion effects in a Stefan-like problem arising 
in the melting of Antarctic ice shelves” (corrigendum), Chem.  Eng.  Sc i . ,  50(23). 

Mours, M..  and Winter, H. H.,  “Viscoelasticity of polymers during heatingicooling 
sweeps.” Ind. Eng. Chem. Res.,  34(10), 3217-3222 (1995). 

Nagy, E., “Three-phase mass transfer: One-dimensional heterogeneous model,” Chem. 
Eng. Sci . ,  50(5), 827-836 (1995). 

Nagy, E.. and Moser, A., “Three-phase mass transfer: Improved pseudo-homogeneous 
model.” AlChE J . ,  41(1), 23-34 (1995). 

Nakayama, A., and Hossain, M. A., “An integral treatment for combined heat and mass 
transfer by natural convection in a porous medium,” fnt. J .  Hear Mass Trunsfer, 38(4). 

Nassif, N. J . ;  Janna, W. S. ,  and Jakubowski, G. S. .  “Mass transfer from a sublimating 

263-266 (1995). 

3847-3848 (1995). 

761-765 (1995). 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
1
:
3
6
 
2
5
 
J
a
n
u
a
r
y
 
2
0
1
1



1168 RAY 

naphthalene flat plate to a parallel flow of air,” Int .  J .  Heat Mass Transfer, 38(4), 

Ni, J . ,  and Incropera, F. P., “Extension of the continuum model for transport phenomena 
occurring during metal alloy solidification: The conservation equations and microscopic 
considerations,” Inr. J. Heat Mass Transfer, 38(7), 1271-1296 (1995). 

Nigam, K .  D. P.; Pandit, A. B., and Niranjan, K.,  “Effect of angle of inclination on liquid- 
phase controlled mass transfer from a gas slug,” Chem. Eng.  Sci., 50(2), 289-298 
(1995). 

Nishimura, T., and Kojima, N., “Mass transfer enhancement in a symmetric sinusoidal 
wavy-walled channel for pulsatile flow,” Inr.  J. Hear Mass  Transfer, 38(9), 1719-1731 
(1995). 

Norton, C.,  “Batch and continuous processes,” Chem. Eng. (Rugby. Engl. ) ,  pp. 19-20 (14 
September, 1995). 

Ochoa-Tapia, J. A., and Whitaker. S., “Momentum transfer at the boundary between a 
porous medium and a homogeneous fluid: Theoretical development,” I n t .  J. Hear Mass  
Transfer, 38( 14), 2635-2646 (1995). 

Ochoa-Tapia, J .  A., and Whitaker. S., “Momentum transfer at the boundary between a 
porous medium and a homogeneous fluid: Comparison with experiment,” In t .  J .  Hear 
Mass Transfer, 38(14), 2647-2656 (1995). 

Ohta, M.; Yamamoto, M., and Suzuki, M., “Numerical analysis of a single drop formation 
process under pressure pulse condition,” Chem. Eng. Sci., 50(18), 2923-2932 (1995). 

Ohtsuka, M.,  “Numerical analysis of swirling non-reacting and reacting flows by the 
Reynolds stress differential method,” Inr.  J. Heat Mass  Transfer, 38(2), 331-338 
(1995). 

Oliveira, L. S., and Haghighi, K., “A new unified a-posteriori error estimator for adaptive 
finite element analysis of coupled transport problems,” I n t .  J. Heat Mass Transfer. 

Or, A. C., and Kelly, R. E., “Onset of Marangoni convection in a layer of fluid modulated 
by a weak nonplanar oscillatory shear,” Int .  J. Heat Mass Transfer, 38( 12). 2269-2280 
(1995). 

Orr, F. M.; Dindoruk, B., and Johns, R. T., “Theory of multicomponent gas/oil displace- 
ments,” Ind. Eng. Chem. Res.,  34(8), 2661-2669 (1995). 

Park, S. K.,  “Application of Petrov-Galerkin finite element method to nonlinear transient 
diffusion-convection-reaction system,” Chem. Eng. Commun., 139, 159-200 (1995). 

Park, Y., “The separation of polyelectrolyte using an electric field in a packed column,” 
Sep. Sci.  Techno/., 30(19), 3629-3648 (1995). 

Philip, J .  R . ,  “Deposition in narrow channels,” Chem. Eng. Sci., 50(5), 793-802 (1995). 
Philip, J .  R., “Microscopic analysis and macroscopic models: Deposition-dispersion contin- 

uum,” Chem. Eng. Sci., 50(16), 2571-2578 (1995). 
Prager, W., and Propst, G., “A dynamic two-phase flow model for a purification plant,” 

Comput. Chem. Eng., 19(3), 309-320 (1995). 
Ramos, J .  I . ,  “The effects of the solubility law on mass transfer in annular liquid jets,” 

Chem. Eng. Commun., 139, 137-158 (1995). 
Ranade, V. V . ,  and Mashelkar, R. A., “Convective diffusion from a dissolving polymeric 

particle,” AIChE J . ,  41(3), 666-676 (1995). 
Rastogi, S. K., and Poulikakos, D., “Double-diffusion from a vertical surface in a porous 

region saturated with a non-Newtonian fluid,” Inr. J .  Heat  Mass Transfer, 38(5). 
935-946 (1995). 

Ray, M. S., “Equilibrium-staged separations: A bibliography update (1994),” Sep. Sci. 

691-700 (1995). 

38(15), 2809-2820 (1995). 

Techno/., 30(20), 3723-3746 (1995). 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
1
:
3
6
 
2
5
 
J
a
n
u
a
r
y
 
2
0
1
1



EQUILIBRIUM-STAGED SEPARATIONS 1169 

Roberts, C. A.; Leech, J.  R., and Girgis, N. S., “A new way of obtaining heat and mass 
transfer at flat surfaces coated with swollen polymer by measuring recession with 
projected fringes,” Inr. J .  Heat Mass Transfer, 38(3), 393-402 (1995). 

Rockman, J .  T.; Kehat, E., and Lavie, R., “Mathematical model for thermally enhanced 
facilitated transport,” Ind. Eng. Chem. Res . ,  34(7), 2455-2463 (1995). 

Rosen, C., and Tragardh, C., “Prediction of turbulent high Schmidt number mass transfer 
using a low Reynolds number ‘k-e’ turbulence model,” Chem. Eng.  J., 59(2), 153-160 
( 1995). 

Sahimi, M., “Effect of long-range correlations on transport phenomena in disordered 
media,” AIChE J., 41(2), 229-240 (1995). 

Salmi, T., and Romanainen, J .  J., “A novel exit boundary condition for the axial dispersion 
model,” Chem. Eng. Process., 34(4), 359-366 (1995). 

Salrnun, H . ,  “The stability of a single-cell steady-state solution in a triangular enclosure,” 
Int. J .  Hear Mass Transfer, 38(2), 363-370 (1995). 

Saraf, Y. P., and Bhagwat, S. S., “Interfacial effects in the solubilization of o-,p-substituted 
phenols,” Sep. Techno/., 5(4), 207-212 (1995). 

Sauer, S. G.; Locke, B. R., and Arce, P., “Effects of axial and orthogonal applied electric 
fields on solute transport in Poiseuille flows: An area averaging approach,” Ind. Eng. 
Chem. Res. ,  34(3), 886-894 (1995). 

Scali, C., and Antonelli, R., “Performance of different regulators for plants with recycle,” 
Comput. Chem. Eng. ,  19(supplement), S409-S414 (1995). 

Schmitz, P., and Prat, M., “3-D Laminar stationary flow over a porous surface with suction: 
Description at pore level,” AIChE J., 41(10), 2212-2226 (1995). 

Scriven, L. E.,  “On the dynamics of phase growth,” Chem. Eng. Sci . ,  50(24), 3905-3918 
( 1995). 

Shetty, S. A., and Cerro, R. L., “Spreading of liquid point sources over inclined solid 
surfaces,” Znd. Eng. Chem. Res., 34(1 I ) ,  4078-4086 (1995). 

Silva Freire, A. P.; Cruz, D. 0. A., and Pellegrini, C. C., “Velocity and temperature distribu- 
tions in compressible turbulent boundary layers with heat and mass transfer,” Int .  J .  
Heat Mass Transfer, 38(13), 2507-2515 (1995). 

Smith, E. M. B., and Pantelides, C. C., “Design of reaction/separation networks using 
detailed models,” Comput. Chem. Eng. ,  19(supplement), S83-S88 (1995). 

Spall, R., “Spectral collocation methods for one-dimensional phase-change problems,” Int .  
J .  Heat Mass Transfer, 38(15), 2743-2748 (1995). 

Sramkova, T., and Log, T., “Using non-linear chi-squared fit in flash method,” I n t .  J. Hear 
Muss Transfer, 38(15), 2885-2892 (1995). 

Sucec, J . ,  “The double integral method applied to separation calculation,” In(. J. Hear 
Mass Trunsfer, 38(15), 2771-2778 (1995). 

Sun, L. M., and Levan, M. D., “Numerical solution of diffusion equations by the finite 
difference method: Efficiency improvement by iso-volumetric spatial discretization,” 
Chem. Eng.  Sci.,  50(1), 163-166 (1995). 

Sun, W.;  Costa, C. A. V., and Rodrigues, A. E., “Determination of effective diffusivities 
and convective coefficients of pure gases in single pellets,” Chem. Eng.  J . ,  57(3), 
285-294 (1995). 

Suresh, A. K., “Models for mass transfer with chemical reaction in concentrated fluid-fluid 
dispersions,” Chem. Eng. Res.  Des . ,  73(5), 519-527 (1995). 

Thornsen, K.; Gani, R., and Rasmussen, P., “Synthesis and analysis of processes with 
electrolyte mixtures,” Comput. Chem. Eng. ,  19(supplement), S27-S32 (1995). 

Thulasidas, T. C.; Abraham, M. A., and Cerro, R. L., “Bubble-train flow in capillaries of 
circular and square cross section,” Chem. Eng. Sci . ,  50(2), 183-200 (1995). 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
1
:
3
6
 
2
5
 
J
a
n
u
a
r
y
 
2
0
1
1



1170 RAY 

Van Den Broeke, L. J .  P., and Krishna, R., “Experimental verification of the Maxwell- 
Stefan theory for micropore diffusion,” Chem. Eng. Sci.,  50(16). 2507-2522 (1995). 

Varelas, C.  G.; Dixon, D. G . ,  and Steiner, C. A,, “Mathematical model of mass transport 
through dispersed-phase polymer networks,” AIChE J . ,  41(4). 805-81 1 (1995). 

Various, “Applications of parallel computing to transport phenomena and reaction engineer- 
ing” (topic issue), Comput. Chem. Eng . ,  19(6), 617-758 (1995). 

Various, Papers from Eighth Symposium on “Separation Science and Technology for En- 
ergy Applications” (topic issue), Sep .  Sci. Techno/. , 30(7-9). 1047-2099 (1995). 

Various, “Progress in separations and waste reduction” (topic issue), Sep. Technol., 5(3), 

Various. “Separation technology” (topic issue). Chem. Eng. Prog . ,  91( 10). 30-81 (1995). 
Various, “The Maxwell-Stefan approach to mass transfer” (theme issue), Chem. Eng. J . ,  

57(2), 75-246 (1995). 
Warmuzinski, K., and Tanczyk, M.,  “On doubly diffusive Marangoni convection,” Clwm. 

Eng. Sci., 50(22), 3521-3524 (1995). 
Wedgewood. L. E. ,  and Geurts, K. R.. “Stochastic simulation of transport phenomena.” 

Ind. Eng.  Chem. Res . ,  34(10), 3437-3444 (1995). 
Weisz, P. B . ,  “Molecular diffusion in microporous materials: Formalisms and mechanisms.” 

Ind. Eng.  Chern. Res . ,  34(8). 2692-2699 (1995). 
Wong, S. L. S . ,  and Andrew.  G. F.. “An improved variant of integral boundary-layer 

theory: Hydrodynamics and mass transfer,” Chern. Eng. Cornrnim., 139, 51 -78 (1995). 
Wu. H., “An issue on applications of a disk turbine for gas-liquid mass transfer,” Chern. 

Eng. Sci., 50(17). 2801-2812 (1995). 
Wu. Y. T., and Nitsche. J. M., “On diffusion-limited site-specific association processes for 

spherical and nonspherical molecules,” Chem. Eng .  Sci., 50(9), 1467-1488 (1995). 
Yakhnin. V. Z. ;  Rovinsky, A. B., and Menzinger, M., “Convective instability induced by 

differential transport in the tubular packed-bed reactor.” Chern. Eng. Sci., 50( 18). 

Yan, W. M.. “Transport phenomena of developing laminar mixed convection heat and mass 
transfer in inclined rectangular ducts,” Int. J .  Heat Mass Transfer, %(IS). 290.5-2914 
(1995). 

Yao, L. S . .  and Moulic, S.  G.. “Nonlinear instability of travelling waves with a continuous 
spectrum,” Inr. J .  Heat Mass Transfer, 38(10). 1751-1772 (1995). 

Zhu. M., and El-Halwagi. M. M. .  “Synthesis of flexible mass-exchange networks.” Chem.  
Eng. Comrnun.. 138. 193-212 (1995). 

Zoia, G.,  and Strieder. W., “Structure independent reciprocal bounds on cell wall permeabil- 
ities,” Chern. Eng.  Sci., 50(22), 3657-3659 (1995). 

Zydney, A. L., “A conceptual design problem in mass transfer operations,” Chetn. Eng. 

127-178 (1995). 

2853-2860 (1995). 

Educ.. 29(3). 182-185. 190 (1995). 

1.2. Distillation Theory and Design Methods 

Abdel-Aal. H. K.. “A straight-line equation replaces Gilliland plot.” Sep. Sci. Techno/ . ,  

Abdel-Aal. H.  K.. “Use of Antoine equation to relate T to Y-X equilibrium composition,” 
Sep. Sci. Techno/., 30(15), 3087-3088 (1995). 

Basaran, 0. A , ,  and Wohlhuter, F. K.. “Fluid mechanics of distillation trays: Prediction 
of flow fields on some practically important sieve trays.” S e p .  Sci. Teclinol., 30(7), 
1233-1244 (1995). 

30(2), 313-316 (1995). 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
1
:
3
6
 
2
5
 
J
a
n
u
a
r
y
 
2
0
1
1



EQUILIBRIUM-STAGED SEPARATIONS 1171 

Bonny, L., “Strategies for handling mixtures in a campaign of several multicomponent batch 

Bonny, L.,  “Strategies for handling mixtures in multicomponent batch distillations with 

Durand, A. A., and Osorio Bonilla. M. A., “Fast estimation of reboiler reliability.” Chem. 

Gentry, J. W., “The 19th century legacy to distillation from Kidd to Young (historical 

Goldsmith, P., “Software to optimize energy usage in distillation,” Process Eng.  (London), 

Grimma, G. A., “Phase temperature differences in binary distillation,” Sep. Sci. Techno/., 

Kienle, A.; Groebel. M.. and Gilles, E. D., “Multiple steady states in binary distillation: 
Theoretical and experimental results,” Chem. Eng.  Sci., 50( 17). 2691-2704 (1995). 

Kooijman, H . ,  and Taylor, R., “A nonequilibrium model for dynamic simulation of tray 
distillation columns,” AIChE J . ,  41(8), 1852-1863 (1995). 

Kooijman, H. A., and Taylor, R., “Modelling mass transfer in multicomponent distillation,” 
Chem. Eng. J . ,  57(2), 177-188 (1995). 

Liebmann. K., and Dhole. V. R., “Integrated crude distillation design,” Compur. Chem. 
Eng., 19(supplement), SI 19-S124 (1995). 

Linek, V.; Sinkule, J . ,  and Brekke. K., “A critical evaluation of the use of absorption mass 
transfer data for the design of packed distillation columns,” Chem. Eng. Res.  Des. .  

Meski, G. A., and Morari, M., “Design and operation of a batch distillation column with 

Ognisty, T. P., “Analyze distillation columns with thermodynamics,” Chern. Eng. Prog., 

Ratkje, S. K.; Sauar, E., and Hafskjold, B., “Analysis of entropy production rates for design 
of distillation columns,” Ind. Eng.  Chem. Res.,  34(9), 3001-3007 (1995). 

Wohlhuter, F. K.; Basaran. 0. A,, and Harriott, G .  M . ,  “Fluid mechanics of distillation 
trays: Depth-averaged theory and one-dimensional flows,” S e p .  Sci. Techno/., 30(7), 
1219-1232 (1995). 

distillations,” Chem. Eng. Process., 34(4), 391-400 (1995). 

slop recycle,” Chem. Eng.  Process., 34(4), 401-414 (1995). 

Eng.  ( N .  Y . ) ,  pp. 113-1 17 (August 1995). 

perspective),” Chem. Eng. Educ., 29(4), 250-255 (1995). 

76(5), 33 (1995). 

30(14), 2933-2936 (1995). 

73(4), 398-405 (1995). 

a middle vessel,” Compur. Chem. Eng.  19(supplement), S5974602 (1995). 

91(2), 40-46 (1995). 

1.3. Distillation Control and Applications 

Abufares, A. A,,  and Douglas, P. L. ,  “Mathematical modelling and simulation of an MTBE 
catalytic distillation process using Speedup and Aspenplus,” Chenz. Eng. Res.  Des . ,  

Agrawal, R., “Production of ultrahigh-purity oxygen: A distillation method for the coproduc- 
tion of the heavy key component stream free of heavier impurities.” Ind. Eng. Chem. 
Res . ,  34(11), 3947-3955 (1995). 

Andersen, H. W . ;  Laroche. L., and Morari, M., “Effect of design on the operation of 
homogeneous azeotropic distillation,” Compuf. Chem. Eng., 19(1), 105-122 (1993. 

Anon., “Modeling software improves stripper-efficiency,” Chem. Eng. ( N .  Y . ) ,  p. 129 (June 
1995). 

Baratti, R., et al., “Development of a composition estimator for binary distillation columns: 
Application to a pilot plant,” Chem. Eng.  Sci., 50(10), 1541-1550 (1995). 

Baratti, R.; Vacca, G., and Servida, A,, “Neural network modeling of distillation columns,” 
Hydrocarbon Process., 74(6), 35-38 (1995). 

73(1), 3-12 (1995). 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
1
:
3
6
 
2
5
 
J
a
n
u
a
r
y
 
2
0
1
1



1172 RAY 

Barmfet, M. A.. and Liu, K.,  “Unusual three-phase flash equilibrium problems,” Chem. 
Eng. Educ., 29(3), 192-196 (1995). 

Bart, H. J . .  and Reidetschlager, J . ,  “Distillation with chemical reaction and apparatus selec- 
tion,” Sep.  Sci. Technol., 30(7), 1849-1866 (1995). 

Bauer, M. H . ,  and Stichlmair, J., “Synthesis and optimization of distillation sequences for 
the separation of azeotropic mixtures,” Comput. Chem. Eng., 19(supplement), 

Bekiaris, N.; Meski, G. A., and Morari, M., “Multiple steady states in heterogeneous azeo- 
tropic distillation,” Cornput. Chem. Eng. ,  19(supplement), S21-S26 (1995). 

Burgoyne, A.; Vahdati, M. M., and Priestman, G. H., “Investigation of flux in flat-plate 
modules for membrane distillation,” Dev. Chem. Eng. Miner. Process., 3(3), 161-176 
(1995). 

Buzad, G., and Doherty, M. F., “New tools for the design of kinetically controlled reactive 
distillation columns for ternary mixtures,” Comput. Chem. Eng. ,  19(4), 395-408 (1995). 

Cantrell, J .  G. ;  Ellioitt, T. R., and Luyben, W. L., “Effect of feed characteristics on the 
controllability of binary distillation columns,” Ind. Eng. Chem. Res.. 34(9), 3027-3036 
(1995). 

Charalambides, M. S. ;  Shah, N. ,  and Pantelides, C. C.,  “Synthesis of batch reactioddistilla- 
tion processes using detailed dynamic models,” Comput. Chem. Eng . ,  19(supplement), 

Chung, C. B., and Riggs, J. B., “Dynamic simulation and nonlinear-model-based product 
quality control of a crude tower,” AZChE J . ,  41(1), 122-134 (1995). 

DasGupta, S.;  Plawsky, J. L., and Wayner, P. C., “Interfacial force field characterization 
in a constrained vapor bubble thermosyphon,” AfChE J., 41(9), 2140-2149 (1995). 

Dussell, R.,  and Stichlmair, J . ,  “Separation of azeotropic mixtures by batch distillation 
using an entrainer,” Compur. Chem. Eng., 19(supplement), SI 1 3 3 1  18 (1995). 

Eckert, E., and Kubicek, M., “Dynamic simulation of a distillation column with multiple 
liquid phases,” Comput. Chem. Eng . ,  19(supplement), S393-S398 (1995). 

Espinosa, J . ;  Aguirre, P., and Perez, G., “Some aspects in the design of multicomponent 
reactive distillation columns including nonreactive species,” Chem. Eng. Sci., 50(3), 

Espinosa, J.;  Aguirre, P. A., and Perez, G. A., “Product composition regions of single-feed 
reactive distillation columns: Mixtures containing inerts,” Ind. Eng.  Chem. Res . ,  34(3), 

Fidkowski, Z. T.,  and Agrawal, R., “Utilization of waste heat stream in distillation,” Znd. 
Eng. Chem. Res.,  34(4), 1287-1293 (1995). 

Fonyo, Z. ,  et al., “Comparative analysis of various heat pump schemes applied to C4 split- 
ters,” Comput. Chem. Eng . ,  19(supplement), SI-S6 (1995). 

Frens, L. L., and Lines, J. R., “Troubleshooting crude vacuum tower overhead ejector 
systems,” Hydrocarbon Process., 74(3), 53-60 (1995). 

Ganguly, S., and Saraf, D. N., “Online optimization and dual composition control of a 
distillation column using a nonlinear controller,” Ind. Eng.  Chem. Res. ,  % ( I ) .  209-215 
(1995). 

Glanz, S.,  and Stichlmair, J., “Energetic optimization of distillations in hybrid processes,” 
Cornput. Chem. Eng. ,  19(supplement), S 5 1 4 5 6  (1995). 

Godino, M. P., et al., “Coupled phenomena membrane distillation and osmotic distillation 
through a porous hydrophobic membrane,” Sep. Sci. Technol., 396),  993-1012 (1995). 

Gokhale, V.; Hurowitz, S., and Riggs, .I. B., “Acomparison of advanced distillation control 
techniques for a propylene/propane splitter,” Ind. Eng. Chem. Res. ,  34(12), 4413-4419 
(1995). 

SIS-SZO (1995). 

S167-S I74 ( 1995). 

469-484 (1995). 

853-861 (1995). 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
1
:
3
6
 
2
5
 
J
a
n
u
a
r
y
 
2
0
1
1



EQUILIBRIUM-STAGED SEPARATIONS 1173 

Golden, S. W.; Craft, S., and Villalanti, D. C., “Refinery analytical techniques optimize 
unit performance,” Hydrocarbon Process., 74(11), 85-104 (1995). 

Hao, X. R., et al., “Novel catafractionation technology for the production of methyl tert- 
butyl ether,” Chem. Eng. J., 56(2), 11-18 (1995). 

Hartman, E. L.: Williams, S. D., and Hanson, D. W., “Startup, shutdown and control of 
refinery packed fractionators,” Hydrocarbon Process., 74(1 I ) ,  67-73 (1995). 

Hauan, S.; Hertzberg, T.. and Lien, K. M., “Multiplicity in reactive distillation of MTBE,” 
Comput. Chem. Eng. ,  19(supplement), 5327-S332 (1995). 

Hauan, S.;  Hertzberg, T., and Lien, K. M., “Why methyl tert-butyl ether production by 
reactive distillation may yield multiple solutions,” Znd. Eng. Chem. Res. ,  34(3), 

Hoch, P. M.; Eliceche, A. M., and Grossmann, I. E., “Evaluation of design flexibility in 
distillation columns using rigorous models,” Comput. Chem. Eng. ,  19(supplement), 

Hwang, Y. L., “On the nonlinear wave theory for dynamics of binary distillation columns,” 
AIChEJ.,  41(1), 190-194 (1995). 

Jacobsen, E. W., and Skogestad, S., “Multiple steady states and instability in distillation: 
Implications for operation and control,” Znd. Eng. Chem. Res. ,  34(12), 4395-4405 
(1995). 

Jobson, M.; Hildebrandt, D., and Glasser, D., “Attainable products for the vapour-liquid 
separation of homogeneous ternary mixtures,” Chem. Eng.  J., 59(1), 51-70 (1995). 

Kesler, M. G.; Weissbrod, J. M., and Sheth, B. V., “New method dynamically models 
hydrocarbon fractionation,” Hydrocarbon Process., 74(10), 93-100 (1995). 

Kister, H. Z., “Troubleshoot distillation simulations,” Chem. Eng. Prog., 91(6), 63-75 
(1995). 

Kister, H. Z. ,  et al., “Troubleshoot reboilers by neutron backscatter,” Chem. Eng. (N. Y . ) ,  
p. 145 (September 1995). 

Koehler, J.; Poellmann, P., and Blass, E. ,  “A review on minimum energy calculations for 
ideal and nonideal distillations,” Znd. Eng. Chem. Res. ,  34(4), 1003-1020 (1995). 

Kronberger, T., et al., “Numerical simulation of extraction columns using a drop population 
model,” Comput. Chem. Eng., 19(supplement), S639-S644 (1995). 

Kruse, C., et al., “Experimental verification of the equilibrium stage model for the dynamics 
of the multicomponent distillation considering the effects of energy loss,” Znd. Eng. 
Chem. Res., 34(5), 1810-1822 (1995). 

Kruse, C., et a]. , “Industrial realization of time-optimal strategies for product changeover 
operations of coupled distillation columns,’’ Comput. Chem. Eng., 19(supplement), 

Kunesh, J.  G.; Kister, H. Z.; Lockett, M. J., and Fair, J. R., “Distillation: Still towering 
over other options,” Chem. Eng. Prog., 91(10), 43-54 (1995). 

Lang, P., et al., “Different operational policies for the batch extractive distillation,” Com- 
put. Chem. Eng . ,  19(supplement), S645-S650 (1995). 

Liu, Z. Y., and Xu, X. E., “Heuristic procedure for the synthesis of distillation sequences 
with multicomponent products,“ Chem. Eng. Sci . ,  50(12), 1997-2004 (1995). 

Lutisan, J., and Cvengros, J., “Effect of inert gas pressure on the molecular distillation 
process,” Sep. Sci. Technol., 30(17), 3375-3390 (1995). 

Lutisan, J., and Cvengros, J., “Mean free path of molecules on molecular distillation,” 
Chem. Eng. J . ,  56(2), 39-50 (1995). 

Luyben, M. L., and Luyben, W. L., “Design and control of a complex process involving 
two reaction steps, three distillation columns, and two recycle streams,” Znd. Eng. 
Chem. Res., 34(ll), 3885-3898 (1995). 

987-991 (1995). 

S669-S674 (1995). 

S603-S608 (1995). 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
1
:
3
6
 
2
5
 
J
a
n
u
a
r
y
 
2
0
1
1



1174 RAY 

Maciel, M. R. W., and Brito, R. P., ”Evaluation of the dynamic behavior of an extractive 
distillation column for dehydration of aqueous ethanol mixtures,” Compur. Chem. 
Eng. ,  19(supplement), S405-S408 (1995). 

MacMurray. J .  C., and Himmelblau, D. M., “Modeling and control of a packed distillation 
column using artificial neural networks,” Comput. Chem. Eng . .  19(10), 1077-1088 
(1995). 

Maiti. S. N.; Ganguly, S.,  and Saraf, D. N., “Some new approaches for the control of a 
distillation column and their experimental evaluation on a pilot plant,” Comprrr. Chem. 
Eng . ,  19(supplement), S399-S404 (1995). 

Martin, G. R., and Sloley, A. W.. “Effectively design and simulate thermosyphon reboiler 
systems,” Hydrocarbon Process., 74(7), 67-78 (1995). 

McCandless, F. P.. “The role of recycle in countercurrent recycle distillation cascades: 
Constant reflux, ideal, and squared-off cascades,” Sep .  Sci. Techno/., 30(18), 

Mizoguchi, A., Marlin, T. E., and Hrymak, A. N.,  “Operations optimization and control 
design for a petroleum distillation process,” Can. J .  Chem. Eng., 73(6), 896-907 (1995). 

Neuchl, C., and Mersmann, A., “Fractionation of polydisperse dextran using ethanol,” 
Chem. Eng.  Sci.,  50(6), 951-958 (1995). 

Offers, H . ;  Dussel, R., and Stichlmair, J . .  “Minimum energy requirement of distillation 
processes.” Compuf. Chem. E n g . ,  19(supplement), S247-S252 (1995). 

Pase. G. K.,  and O’Donnell, J., “Use titanium tubes to create higher-capacity, corrosion- 
resistant exchangers,” Hydrocarbon Process., 74(10). 101-104 (1995). 

Pekkanen, M.. “A local optimization method for the design of reactive distillation,” Comput. 
Chem. Eng., 19(supplement), S235-3240 (1995). 

Porter, K.  E., “Why research is needed in distillation,” Chem. Eng. Res .  Des. ,  73(4), 

Rajah, W., and Polley, G .  T., “Synthesis of practical distillation schemes.” Chem. Eng. 
Res.  Des. ,  73(8). 953-966 (1995). 

Rovaglio, M., et al., “Controllability and operability of azeotropic heterogeneous distillation 
systems,” Compuf.  Chern. Eng., /9(supplement). S525-S530 (1995). 

Ruiz, C. A.; Basualdo, M. S . ,  and Scenna. N. J., “Reactive distillation dynamic simulation,” 
Chem. Eng. Res.  Des. ,  73(4), 363-378 (1995). 

Safrit, B. T.; Westerberg. A. W.. and Wahnschafft, 0. M.. “Extending continuous conven- 
tional and extractive distillation feasibility insights to batch distillation,” Ind. Eng.  
Chem. Res. .  34(10), 3257-3264 (1995). 

Sagfors, M. F.. and Waller. K .  V . .  ”Dynamic low-order models for capturing directionality 
in nonideal distillation,” fnd .  Eng .  Chem. Res . ,  34(6), 2038-2050 (1995). 

Saletan, D. 1.. “Avoid trapping minor components in distillation.” Chem. Eng.  Prog.. 91(9), 
78-81 (1995). 

Senos Matias, T. R.; Fraga, E. S. ,  and Ponton, J. W.. “Nonideal distillation in automated 
synthesis,” Compuf. Chem. Eng.. 19(supplement), S57-S62 (1995). 

Shaban, H .  I . ,  “Separation of binary, ternary and multicomponent organidwater mixtures,” 
Gas Sep .  Purif., 9(2), 75-80 (1995). 

Shaeiwitz, J .  A.. ”Distillation column performance.” Chem. Eng. Editr., 29(4). 240-243 
( 1995). 

Stichlmair, J . ,  “Conceptual design of the control configurations of distillation columns,’’ 
Chem. E n g .  Process.. 34(2). 61-70 (1995). 

Stromborg, K .  B.. et al., “Multivariable nonlinear and adaptive control of a distillation 
column,” AlChE J . .  41(1). 195-199 (1995). 

3405-3440 (1995). 

357-362 ( 1995). 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
1
:
3
6
 
2
5
 
J
a
n
u
a
r
y
 
2
0
1
1



EQUILIBRIUM-STAGED SEPARATIONS 1175 

Sundmacher, K., and Hoffmann, U., “Oscillatory vapor-liquid phenomena in a packed 
reactive distillation column for fuel ether production,” Chem. Eng. J . ,  S7(2), 219-228 
(1995). 

Tanskanen, J.; Pohjola, V. J., and Lien, K. M., “Phenomenon driven process design meth- 
odology: Focus on reactive distillation,” Comput. Chem. Eng. ,  19(supplement). 

Tomaszewska, M.; Gryta, M., and Morawski, A. W., Erratum to “A study of separation 
by the direct-contact membrane distillation process,” Sep. Technot., S( I ) ,  57-59( 1995). 

Trotta, A., and Barolo, M., “Nonlinear model-based control of a binary distillation column,” 
Comput. Chem. Eng., 19(supplement), S519-S524 (1995). 

Ung, S. ,  and Doherty, M. F., “Necessary and sufficient conditions for reactive azeotropes 
in multireaction mixtures,” AIChE J . ,  41(1 I ) ,  2383-2392 (1995). 

Ung, S . ,  and Doherty, M. F. ,  “Synthesis of reactive distillation systems with multiple equi- 
librium,” Ind. Eng. Chem. Res . ,  34(8), 2555-2565 (1995). 

Various, “Distillation” (topic issue), Chem. Eng. Res. Des. ,  73(4), 357-412 (1995). 
Velazquez. A., and Mengual, J .  I . ,  “Temperature polarization coefficients in membrane 

distillation,” Ind. Eng. Chem. Res. ,  34(2), 585-590 (1995). 
Wang, T. S. ,  and Clements, W. C., “Adaptive multivariable PID control of a distillation 

column with unknown and varying dead time,” Chem. Eng. Cornmun., 132. 1-14 
(1995). 

Watson, S . ,  et al., “Azeotropic batch distillation: New problems and some solutions,” 
Compuf. Chem. Eng.., 19(supplement), S589-S596 (1995). 

Wolff, E. A., and Skogestad. S. ,  “Operation of integrated three-product (Petlyuk) distillation 
columns,” Ind. Eng. Chem. Res . ,  34(6), 2094-2103 (1995). 

Xu, X.;  Zheng, Y., and Zheng, G . ,  “Kinetics and effectiveness of catalyst for synthesis of 
methyl terr-butyl ether in catalytic distillation,” Ind. Eng.  Chem. Res. .  3 4 7 ) .  2232-2236 
(1995). 

Zagar, I.,  and Skerget, L.. “The numerical simulation of non-linear separation columns by 
boundary-domain integral formulation,” Compur. Chem. Eng., 19(supplernent). 

Zhi-Yong, L.,  and Xi-En, X . ,  “Matrix-based heuristic synthesis for production of mixed 
products via sharp distillation sequences with bypass.” Chem. Eng. Res. Des . ,  73(1). 

S77-S82 (1995). 

S785-S790 (1995). 

13-19 (1995). 

1.4. Column Design Data 
Basic, A., and Dudukovic, M. P., “Liquid holdup in rotating packed beds: Examination of 

the film flow assumption,” AIChE J . ,  41(2). 301-316 (1995). 
Bennett. D. L.; Kao, A. S . ,  and Wong, L. W., “A mechanistic analysis of sieve-tray froth 

height and entrainment,” AIChEJ. ,  41(9), 2067-2082 (1995). 
Bhaskarwar, A. N. ,  and Kumar, R., “Gas-phase controlled mass transfer in a foam-bed 

reactor,” Chem. Eng. Commun., 131, 115-124 (1995). 
Biddulph, M. W., and Thomas, C. P., “Effect of liquid surface tension on small hole distilla- 

tion sieve tray pressure drop,” AIChE J . ,  41(4), 819-827 (1995). 
Billingham, J .  F.;  Banik, S.,  and Lockett, M. J . ,  “The effect of inlet weeping on distillation 

tray efficiency,” Chem. Eng. Res. Des. ,  734).  385-391 (1995). 
Blumberg, W., and Schlunder, E. U. ,  “Thermal conductivity of packed beds consisting of 

porous particles wetted with binary mixtures,” Cliern. Eng. Process.. 34(3). 339-346 
(1995). 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
1
:
3
6
 
2
5
 
J
a
n
u
a
r
y
 
2
0
1
1



1176 RAY 

Chen, G. X., and Chuang, K. T., “Liquid-phase resistance to mass transfer on distillation 
trays,” Ind. Eng. Chem. Res.,  34(9), 3078-3082 (1995). 

Chen, G. X.;  Afacan, A.. and Chuang. K. T., “Fouling of sieve trays,” Chem. Eng. Com- 
mun., 131, 97-114 (1995). 

Chen, Y. T.; Davis, H.  T.. and Macosko, C. W., “Wetting of fiber mats for composites 
manufacturing: Visualization experiments and air entrapment model,“ AIChE J.. 
41(10), 2261-2281 (1995). 

Dolejs, V., and Machac, I.,  “Pressure drop during the flow of a Newtonian fluid through 
a fixed bed of particles,“ Chem. Eng.  Process., 34(1), 1-8 (1995). 

Duran, M. A.. and White, B. S., “Bayesian estimation applied to effective heat transfer 
coefficients in a packed bed,” Chem. Eng. Sci.,  50(3), 495-510 (1995). 

Grimma, G. A.,  “Transfer units and nonkey component distributions in packed columns at 
total reflux.” Sep. Sci. Technol., 30(17), 3391-3397 (1995). 

Guerriere. R .  A.; Fayed, M. E.,  and Matchett, A. J., “Mass transfer in a turbulent bed 
contactor,” Chem. Eng. Res. Des. ,  733). 246-252 (1995). 

Hastaoglu, M. A., “Transient modelling of a packed tower: Mass and heat transfer with 
reaction,” Fuel, 74(11), 1624-1631 (1995). 

Heggs, P. J.; Ellis, D. I., and Ismail, M. S., “Evaluation of pressure profiles and overall 
pressure drop for flow through annular packed bed configurations,” Gas. S e p .  Purif., 

Helmreich, A., et al., “Non-viscous effects in the flow of xanthan gum solutions through 
a packed bed of spheres,” Chem. Eng. J., 59(2), 11 1-120 (1995). 

Hoffmann, A. C., and Finkers, H .  J . ,  “A relation for the void fraction of randomly packed 
particle beds,” Powder Technol., 82(2), 197-203 (1995). 

Kirzinger, A., and Lassmann, E.,  “A comparison of the flammability of aluminium sieve 
trays and aluminium packing in air separation units,” Gas Sep.  Puny., 9(1), 49-58 
(1995). 

Kirzinger, A., and Lassmann, E.. “Evaluation of ignition mechanisms for aluminium trays 
and packing in the low-pressure column of air separation units,” Gas Sep .  Purif., 9(1), 

Kirzinger, A.; Baur, K.. and Lassmann. E., “The behaviour of oil films on structured 

Klemas, L., and Bonilla, J. A., “Accurately assess packed-column efficiency,” Chem. Eng. 

Krieg, D. A., et al., “Origin of disturbances in cocurrent gas-liquid packed bed flows,” 

Kwok, W.; Hayes R. E., and Nasr-El-Din, H. A., “Propagation of a nonionic surfactant 
in radial sandstone cores,” Can. J .  Chem. Eng., 73(5), 705-716 (1995). 

Lamine, A. S.; Colli Serrano, M. T., and Wild, G., “Influence of viscosity and foaming 
properties on heat transfer in packed bed with cocurrent upflow of gas and liquid,” 
Chem. Eng. Res. Des.. 73(3), 280-285 (1995). 

Laso, M., et al., “Liquid-side mass transfer characteristics of a structured packing,” Chem. 
Eng. J . ,  58(3), 251-258 (1995). 

Leva. M., “New generalized pressure drop correlation,” Chern. Eng. (Rugby, Engl , ) ,  27, 

Leva, M., “Quality of column design data,” Chem. Eng.  (Rugby, Engl . ) ,  13, 26-28 (July 

Lockett, M. J.,  “Flooding of rotating structured packing and its application to conventional 

9(3), 171-180 (1995). 

59-67 (1995). 

packing under cryogenic conditions,” Gas Sep. Purif., 9(1), 45-48 (1995). 

Prog., 91(7), 27-44 (1995). 

AIChE J . ,  41(7), 1653-1666 (1995). 

24-27 (July 1995). 

1995). 

packed columns,” Chem. Eng. Res. Des. .  73(4), 379-384 (1995). 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
1
:
3
6
 
2
5
 
J
a
n
u
a
r
y
 
2
0
1
1



EQUILIBRIUM-STAGED SEPARATIONS 1177 

Majumdar, D. M.;  Farouk, B., and Shah, Y .  T., ”Transport of gas-liquid flows through 

Mustafa, H., and Bekassy-Molnar, E., “Influence of weeping on mass transfer rate of differ- 

Perry, D., “Predict a tray’s true upper operating limit,’’ Chem. Eng. Prog., 91(5). 83-88 

Rao, D. P., et al., “Multicomponent tray efficiencies accounting for entrainment,” Chem. 

Rollins, D. K.; Davis J. F.,  and Walker, J., “Application of multiresponse estimation to a 
wetted wall column model,” AIChE J . ,  41(10), 2327-2332 (1995). 

Saberi, S., et al., “Bubble size and velocity measurement in gas-liquid systems: Application 
of fiber optic technique to pilot plant scale,” Cun. J .  Chern. Eng. ,  73(2), 253-257 (1995). 

Salem, A. B.  S. H.: Al-Fandery M. S. H., and Abdul A1 Latif, A. A. H., “Modeling of a 
packed column contactor,” Ind. Eng. Chem. Res.,  34(6), 2084-2093 (1995). 

Schlowsky, G.; Erickson A.,  and Schafer, T., “Generating your own VLE data,” Chem. 
Eng. ( N . Y . ) ,  pp. 139-142 (March 1995). 

Shaban, H. I.,“A study of foaming and carry-over problems in oil and gas separators,” Gus 
Sep. Purif., 9(2), 81-86 (1995). 

Shariat. A., and Kunesh, J. G., “Packing efficiency testing on a commercial scale with good 
(and not so good) reflux distribution,” Znd. Eng. Chem. Res . ,  34(4), 1273-1279 (1995). 

Shiveler, G. H . ,  “Use heavy-duty trays for severe service,” Chem. Eng. Prog. ,  91(8). 72-81 
(1995). 

Simoes, P. C.; Matos, H. A., and da  Ponte, M. N.,  “Mass transfer in countercurrent packed 
columns: Application to supercritical carbon dioxide extraction of terpenes,” Ind. Eng. 
Chem. Res., 34(2), 613-618 (1995). 

Sloley, A. W., and Martin, G .  R., “Subdue solids in towers,” Chem. Eng.  Prog.. 91(1), 
64-73 (1995). 

Spedding, P. L., and Spencer, R. M., “Simulation of packing density and liquid flow in 
fixed beds,” Compur. Chem. Eng. ,  19(1), 43-74 (1995). 

Steinberg, N.  I., “Design an efficient air impingement nozzle array,” Chem. Eng. Prog., 
91(8), 52-55 (1995). 

Steinmeyer, D., “Use powedmass to estimate drop size in gadliquid contactors,” Chem. 
Eng. Prog., 91(7). 72-80 (1995). 

Syaiful, S., et al., “Upward cocurrent gas-liquid-(solid) contactors: Holdup, axial disper- 
sions, gas-liquid mass transfer.” Chem. Eng. Res. Des. ,  73(6), 643-648 (1995). 

Tsochatzidis, N.  A., and Karabelas, A. J. ,  “Characteristics of pulsing flow in trickle beds: 
Improvements of a macroscopic model,” Chem. Eng. Commun., 137, 85-100 (1995). 

Tsochatzidis, N. A., and Karabelas, A. J., “Properties of pulsing flow in a trickle bed,” 

van Zee, G.; Veenstra R., and de Graauw, J., “Axial dispersion in packed fiber beds,” 

Yang, L., and Chuang, K. T., “Efficiency considerations for choice between trays and 

Young, T. C., and Stewart, W. E., “Concise correlation of sieve-tray heat and mass trans- 

Zou, R. P., and Yu, A. B., “The packing of spheres in acylindrical container: The thickness 

Zu, Z. P.; Afacan, A, ,  and Chuang, K. T., “Liquid mixing on packed sieve trays,” Chem. 

vertical columns,” Chem. Eng. Cotnmun., 137. 191-210 (1995). 

ent plates,” Chem. Eng. Res. Des.. 73(4), 392-397 (1995). 

(1995). 

Eng.  J . ,  57(2), 237-246 (1995). 

AIChEJ. ,  41(11), 2371-2382 (1995). 

Chem. Eng. J . ,  58(3), 245-250 (1995). 

packings,” Chem. Eng.  Commun., 137, 161-176 (1995). 

fer,” AIChE J., 41(5), 1319-1320 (1995). 

effect,” Chem. Eng. Sci . ,  50(9), 1504-1507 (1995). 

Eng. Res. Des. ,  73(4), 406-412 (1995). 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
1
:
3
6
 
2
5
 
J
a
n
u
a
r
y
 
2
0
1
1



1178 RAY 

1.5. Absorption Reactions and Absorber Design 
Bontozoglou, V., and Karabelas, A. J., “Direct-contact steam condensation with simultane- 

ous noncondensable gas absorption,” AIChE J . ,  41(2), 241-250 (1995). 
Buzek. J . ,  and Jaschik, M., “Gas-liquid equilibria in the system sulphur dioxide/aqueous 

solutions of sodium bisulphite, sodium sulphite, and sodium sulphate,” Chem. Eng. 
Sci., 50(19), 3067-3076 (1995). 

Camacho, F.. et al., “lnfluence of pH on the oxygen absorption kinetics in alkaline sodium 
dithionite solutions,” Chern. Eng. Sci., 50(7), 1181-1186 (1995). 

Chung, T .  W.. et al., “Dehumidification of moist air with simultaneous removal of selected 
indoor pollutants by triethylene glycol solutions in a packed-bed absorber,” Sep .  Sci. 
Techno/.. 30(7). 1807-1832 (1995). 

Conlisk. A. T., “Analytical solutions for the heat and mass transfer in a falling film ab- 
sorber,” Chetn. Eng. Sci., 50(4), 651-660 (1995). 

Djebbar. Y . ,  and Narbaitz. R. M . ,  “Mass transfer correlations for air stripping towers,” 
Enviropr. Prog., 14(3). 137-145 (1995). 

Enick. R. M.: Klara, S.  M., and Marano, J .  J . .  “A robust algorithm for high-pressure gas 
humidification.” Cojnput. Cliem. Eng., 19(10), 1051-1062 (1995). 

Evren, V . ,  and Ozdural, A. R., “A new technique for the determination of mass transfer 
coefficients in packed columns for physical gas absorption systems,” Chrrn. Eng. J . .  
57(1), 67-71 (1995). 

Fleischer. C.: Becker. S . ,  and Eigenberger, G . ,  “Transient hydrodynamics, mass transfer 
and reaction in bubble columns: Carbon dioxide absorption into NaOH solutions,” 
Chetn. Eng. Res .  Des. .  73(6). 649-653 (1995). 

Froschl, F.,  et al.. “Enhanced acid extraction using amine-loaded compressed carbon diox- 
ide,” Sep. Sci. T e c h d . ,  30(7), 1917-1930 (1995). 

Hagewiesche. D. P., et al.. “Absorption of carbon dioxide into aqueous blends of monoetha- 
nolamine and N-methyldiethanolamine,” Chem. Eng. Sci.,  50(7), 1071-1080 (1995). 

Heggs. P. J . ;  Ellis. D. I . .  and Ismail, M. S. .  “Evaluation of pressure profiles and overall 
pressure drop for flow through annular packed bed configurations.” Gas Sep. k‘urif. 

Hogendoorn, J .  A.;  van Swaaij. W. P. M.. and Versteeg, G.  F., “The absorption ofcarbon 
monoxide in COSORB solutions: Absorption rate and capacity.” Cliem. Eng. J . .  5Y(3), 
243-252 (1995). 

Jansens, P. J.,  et al., “The purification process in hydraulic packed-bed wash columns,” 
Chem. Eng.  Sci., 50(17), 2717-2730 (1995). 

Ji. W.. and Setterwall, F . .  “Effect of heat transfer additives on the instabilities of an absorb- 
ing falling film.” Chetn. Eng. Sci.. 50(19). 3077-3098 (1995). 

Kafesjian, A. S., and Dewey, R. C.. “Demonstrating tail-gas treater reliability reduces 
costs,” Hvdrocarbon Process., 74(4), 53-64 (1995). 

Keller, A,,  el al.. ”How efficient are refinery amine units?” Hvdroccrrboti Process., 74(4). 
91-92 (1995). 

Lammers. J .  N. J. J . :  Haringa. J . .  and Littel, R. J . ,  “Effect of polyhydroxyalcohols on COS 
absorption in aqueous methyldiethanolamine.“ Chern. Eng. J . ,  60(1). 123-130 (1995). 

Majeed, J. G . :  Korda, B., and Bekassy-Molnar, E . .  “Comparison of the efficiencies of 
sulfur dioxide absorption using calcium carbonate slurry and sodium hydroxide solution 
in an ALT reactor,” Gas Sep.  P!(rif.,  9(2), 11 1-120 (1995). 

Manole. D. M., and Lage, J .  L., “Thermodynamic optimization method of a triple effect 
absorption system with wasted heat recovery.” In[ .  J .  Heat Muss Trcrnsfer. 38(4), 
655-664 (1995). 

Y(3), 171-180 (1995). 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
1
:
3
6
 
2
5
 
J
a
n
u
a
r
y
 
2
0
1
1



EQUILIBRIUM-STAGED SEPARATIONS 1179 

Oinas, P., et al., “Identification of mass-transfer parameters in cases of simultaneous gas 
absorption and chemical reaction,” Chem. Eny.  Process . ,  34(6). 503-5 14 (1995). 

Petek, M., et al.. “Fluoride removal from molten salt solutions by silicon tetrachloride 
sparging,” Sep. Sci. Techno/.. 30(7), 1931-1940 (1995). 

Pohorecki. R., and Nowosielski, J . ,  “Activity of the ionic bubbles during absorption with 
chemical reaction on column plates,” Chem. Eng.  J., 57(1), 1-8 (1995). 

Price, J . ,  and Burns, D., “Clean amine solvents economically and online.” Hvdrocarbon 
Process . ,  74(8), 140-141 (1995). 

Quinn, R. ,  et al., “Liquid salt hydrate acid gas absorbents: An unusual desorption of carbon 
dioxide and hydrogen sulfide upon solidification,” Sep. Sci. Techno/., 30(7). 171 1-1724 
( 1995). 

Rinker, E. B.; Ashour S. S . ,  and Sandall, 0. C., “Kinetics and modelling of carbon dioxide 
absorption into aqueous solutions of N-methyldiethanolamine.” Chem. Eng. Sci., 

Saha, A. K.; Bandyopadhyay, S. S. ,  and Biswas. A.  K . ,  “Kinetics of absorption of carbon 
dioxide into aqueous solutions of 2-amino-2-methyl-I-propanol.” Chem. Eng .  Sc i . ,  

Sanders, J .  F.; Keener, T. C., and Wang. J. .  “Heated fly ash/hydrated lime slurries for 
sulfur dioxide removal in spray dryer absorbers,” Ind .  Eng.  Chem. R m . .  34(1) .  302-307 
(1995). 

Schaber, K . ,  “Aerosol formation in absorption processes,” Chem. Eng. Sci., 50(8), 

Shaikh, A. A.; Jamal A., and Zarook, S. M., “Boundary-value problems in reactive gas 
absorption,” Chern. Eng. J . ,  57(1), 27-38 (1995). 

Sircar, S., and Golden, T. C., “Isothermal and isobaric desorption of carbon dioxide by 
purge,” Ind. Eng.  Chem. Res. .  34(8) ,  2881-2888 (1995). 

Smith, B. R.. “Monitoring wet scrubber performance,“ Chem. Eng.  (N.Y.), pp. 96-102 
(June 1995). 

Van Ede, C. J. ;  Van Houten, R., and Beenackers, A. A. C .  M.. “Enhancement of gas to 
water mass transfer rates by a dispersed organic phase.” Chem. Eng. Sc i . .  50(18), 

Veljkovic, V. B.; Lazic, M. L. and Skala, D. U. ,  “Power consumption and gas holdup in 
a gas-liquid reciprocating plate column,” Chem. Eng. Commrtn., 134, 17-32 (1995). 

Warmuzinski, K.; Buzek, J. ,  and Podkanski, J . ,  “Marangoni instability during absorption 
accompanied by chemical reaction.” Chem. Eng. J., 58(2), 151-160 (1995). 

Weiland. R. H . ;  Chakravarty, T.. and Mather, A .  E.. ”Solubility of carbon dioxide and 
hydrogen sulfide in aqueous alkanolamines,” Ind.  Eng.  Chem. Res..  34(9), 3 173-3174 
( 1995). 

Xu, G. W., el al., “Desorption of carbon dioxide from MDEA and activated MDEA solu- 
tions.” Ind. Eng. Chern. Res. ,  343) .  874-880 (1995). 

50(5), 755-768 (1995). 

50(22), 3587-3598 (1995). 

1347- 1360 (1995). 

2911-2922 (1995). 

1.6. Cooling lowers 
Barzuza, I.,  “Minimizing solids buildup in cooling towers.” Chem. Eng .  ( N .  Y.), pp. 114-116 

(October 1995). 
Bland, C.. “Cooling tower conversion from crossflow to counterflow.” Process Eng.  (Lon- 

don),  76(6), 33 (1995). 
Shallcross D. C., and Low. S. L., “Construction of psychrometric charts for systems other 

than water vapour in air” (errata), Chem. Eng. Res. Des. ,  73(7), 865-866 (1995). 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
1
:
3
6
 
2
5
 
J
a
n
u
a
r
y
 
2
0
1
1



1180 

1.7. Liquid-Liquid Extraction 

RAY 

Aderangi, N.. and Wasan, D. T., “Coalescence of single drops at a liquid-liquid interface 
in the presence of surfactants/polymers,” Chem. Eng. Commun., 132,207-222 (1995). 

Alatiqi, I., et al., “Mathematical modeling and steady-state analysis of a Scheibel extraction 
column,” Can. J .  Chem. Eng., 73(4), 523-533 (1995). 

am Ende, D. J . ;  Eckert, R. E.,  and Albright, L. F., “Interfacial area of dispersions of 
sulfuric acid and hydrocarbons,” Ind.  Eng. Chem. Res., 34(12), 4343-4350 (1995). 

Anabtawi, M. Z. ,  and Uysal, B. Z., “Extraction of El-Lajjun oil shale,” Sep. Sci. Technol., 

Anidjar, F.; Tambour. Y.. and Greenberg. J. B., “Mass exchange between droplets during 
head-on collisions of multisize sprays,” Inr. J. Hear Mass Transfer, 38( 18), 3369-3384 
( 1995). 

Anwar, M. M.; Arif, A. S., and Pritchard, D. W. ,  “Separation of closely related organic 
acids and bases by dissociation extraction” (review paper), Solv. Exrr. Ion Exch., 13(1), 

Anwar. M. M.; Arif, A. S., and Pritchard, D. W., “Separationof quinoline and iso-quinoline 
by dissociation extraction,” Soh.  Exrr. fon Exch., 13(4), 771-780 (1995). 

Asai, S., et al., “Synthesis of hippuric acid with inverse phase transfer catalyst in a heteroge- 
neous liquid-liquid reaction system,” Chem. B i g .  Sci., 50(6), 943-950 (1995). 

Baird, M. H .  I . ,  and Rama Rao, N. V., “Powerdissipation and flow patterns in reciprocating 
baffle-plate columns,” Can. J. Chem. Eng. ,  73(4). 417-425 (1995). 

Bart, H .  J. ,  and Mizelli. H., “Cyanamide and dicyandiamide separation,” Sep. Sci. Tech- 
no/.,  30(20), 3771-3786 (1995). 

Benedetto, J .  S . ,  et al., “Recovery of rare metals with a new organophosphorus extractant,” 
Sep. Sci. Techno/.. 30(17), 3339-3350 (1995). 

Benguerel, E. ,  et al., “Characterization of extracted complexes in liquid-liquid extraction of 
rhodium with Kelex 100 in the presence oftin chloride,” J. Chem. Techno/. Biotechnol., 
62(4), 380-384 (1995). 

Berthon, C., and Chachaty, C., “NMR and 1R spectrometric studies of monoamide com- 
plexes with plutonium(1V) and lanthanide(II1) nitrates,” Solv. Exrr. Ion E-xch., 1 3 3 ,  

Bhide, A. A., et al., “Affinity partitioning of enzymes using unbound triazine dyes in PEG/ 
phosphate system,” Sep. Sci. Technol., 30(15), 2989-3000 (1995). 

Bogdan, S.: Gosak, D., and Vasic-Racki, D., “Mathematical modelling of liquid-liquid equi- 
libria in aqueous polymer solution containing neutral proteinase and oxytetracycline 
using artificial neural network,” Compur. Chem. Eng. ,  19(supplement). S791-S796 
( 1995). 

Brewer, K. N . ,  et al., “Mercury extraction by the TRUEX process solvent: Selective parti- 
tioning of mercury from co-extracted actinides in a simulated acidic ICPP waste 
stream,” Soh.  Extr. Ion Exch., 1.3(3), 447-464 (1995). 

Chaiko, D. J . ;  Vojta, Y., and Takeuchi, M., “Extraction of technetium from simulated 
Hanford tank wastes,” Sep. Sci. Techno/., 30(7). 1123-1 138 (1995). 

Chang, Q. L., and Chen. J .  Y., “Effect of the type of cosolvent on the extraction process 
for separation and purification of two enzymes from Bacillus subrilis using Aliquat-336 
reversed micelles,” Sep. Sci. Technol., 30(13), 2679-2694 (1995). 

Chatzi, E .  G., and Kiparissides, C., “Steady-state drop-size distributions in high holdup 
fraction dispersion systems,” AIChE J., 41(7), 1640-1652 (1995). 

Chiarizia, R . ;  Gatrone, R. C., and Horwitz, E. P., “Am(II1) and Eu(II1) extraction by Ali- 

30(17), 3363-3374 (1995). 

127-142 (1995). 

781-812 (1995). 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
1
:
3
6
 
2
5
 
J
a
n
u
a
r
y
 
2
0
1
1



EQUILIBRIUM-STAGED SEPARATIONS 1181 

quat-336 and benzyl substituted quaternary ammonium salts from nitrate and thiocya- 
nate solutions,” Sob.  Extr. Ion Exch., 13(4), 615-646 (1995). 

Chitra, K. R., et al. “Studies on kinetics of forward and backward extraction of neodymium 
by using phosphoric acid monoester as an acidic extractant,” Chem. Eng. J . ,  60(1), 

Cote, B., and Demopoulos, G. P., “New 8-hydroxyquinoline derivative extractants for 
platinum group metals separation: Kinetics of Pd(I1) extraction and stripping,” Solv. 
Exrr. Ion Exch., /3(1), 83-108 (1995). 

Deligoz, H., and Yilmaz, M., “Liquid-liquid extraction of transition metal cations by calixar- 
ene-based cyclic ligands,” Soh .  Extr. Ion Exch., 13(1), 19-26 (1995). 

Dietz, M. L.; Horwitz, E. P., and Rogers, R. D., “Extraction of strontium from acidic 
nitrate media using a modified PUREX solvent,” Soh. Extr. Ion Exch., 13(I), 1-18 
(1995). 

du Preez, J. G. H., et al., “Secondary effects associated with the functioning of bulky 
substituted ammonium cations: Revised interpretations,” Soh. Exrr. Ion Exch., 13(2), 

Dukov, I. L.. and Jordanov, V. M., “Influence of the amine salt anion on the synergic 
solvent extraction of praseodymium with mixtures of chelating extractants and tridode- 
cylamine,” Soh. Exrr. Ion Exch., 13(6), 997-1008 (1995). 

Dziwinski, E., et al., “Composition and interfacial activity of hydrophobic sulphide-type 
extractants,” J .  Chem. Techno/. Biotechno/., 62(2), 185-191 (1995). 

Eiteman, M. A., “The pH difference in poly(ethy1ene glycol)/citrate aqueous two-phase 
systems and the influence of sodium chloride,” Sep. Sci. Techno/.. 30(12), 2509-2518 
(1995). 

Eyal, A. M., and Canari, R., “pH dependence of carboxylic and mineral acid extraction 
by amine-based extractants: Effects of pK,, amine basicity, and diluent properties,” 
Ind. Eng. Chem. Res., 34(5), 1789-1798 (1995). 

Gao, J., and Choppin, G. R., “Solvent extraction behavior of trivalent Nd, Eu, Ho, and 
Yb with dibenzoylmethane at 80”C,” S o h .  Extr. Ion Exch., l3(3), 495-502 (1995). 

Gardner, G., “How neural networks will lead to better control and simulation of extraction 
columns,” Chem. Eng. (Rugby, Engl. ) ,  6, 11 (April 1995). 

Gaudh, J. S., and Shinde, V. M., “Liquid-liquid extraction of vanadium(V) and niobium(V) 
with tris(2-ethylhexyl) phosphate: Mutual separation of vanadium(V), niobium(V), and 
tantalum(V), and analysis of steel samples,” Sep. Sci. Techno/., 30(12), 2573-2584 
(1995). 

Goldsmith, P., “Solvent treatment process for nuclear waste,” Process Eng .  (London), 

Hadjiev, D., and Aurelle, Y., “Phase inversion: A method for separation of fine liquid- 

Hairston, D., “New industrial solvents,” Chem.  Eng. ( N . Y . ) ,  pp. 57-60 (June 1995). 
Hankins, M. G.; Bartsch, R. A., and Olsher, U., “Anion effect on selectivity in solvent 

extraction of alkali metal salts by crown ethers,” Soh. Exrr. Ion Exch., /3(6), 983-996 
(1995). 

Hano, T., et al., “Separation of di- and tripeptides with solvent extraction and an emulsion 
liquid membrane,” J. Chem. Techno/. Biofechnol., 62(1), 60-63 (1995). 

Herbst, R. S., et al., “Mercury extraction by the TRUEX process solvent: Kinetics, extract- 
able species, and dependence on nitric acid concentration,” Soh. Extr. Zon Exch., 

Hidaka, N.; Matsumoto, T., and Morooka, S., “Model analysis for enhancement ofenzyme- 

63-74 (1995). 

189-214 (1995). 

76(12), 33 (1995). 

liquid dispersions,” Chem. Eng. J . ,  58(1), 45-52 (1995). 

13(3), 431-446 (1995). 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
1
:
3
6
 
2
5
 
J
a
n
u
a
r
y
 
2
0
1
1



1182 RAY 

catalyzed alcohol oxidation by solvent extraction of product.” Ind. Eng.  Chern. Res . ,  

Hirai, T.. and Komasawa. I . ,  “Separation of Eu from Sm/Eu/Gd mixture by photoreductive 
stripping in solvent extraction process,” Ind. Eng. Chem. Res . ,  34(1), 237-243 (1995). 

Hu, Z., et al.. “Purification of organophosphorus acid extractants.” S o h .  Exrr. Ion Exch., 

Ikeda. H.. and Suzuki, A . ,  “Wettability effects of plate materials on hydrodynamics in a 
pulsed perforated-plate extraction column of pulser feeder type,” Ind. Eng. Chem. 
Res . ,  34(1 I ) .  41 10-4117 (1995). 

Imura, H.; Oshiro. A., and Shiga. R. ,  “Extraction and spectroscopic studies of hydrogen 
bonding complexes of tris(acety1acetonato)-aluminum(II1) with 3,s-dichlorophenol for 
a novel synergism,” Solv. Extr. Ion Exch., 13(6), 1009-1024 (1995). 

Ingham, J . ;  Slater, M .  J . ,  and Retamales, J . ,  “Single phase axial mixing studies in pulsed 
sieve plate liquid-liquid extraction columns,” Chem. Eng.  Res.  Des . ,  735) .  492-496 
(1995). 

Inoue. S. .  “Solvent extraction of lanthanides with N-m-nitrobenzoyl- and N-m-cyanoben- 
zoyl-N-phenylhydroxylamine,” Soh.  E m .  Ion Exch., 132) .  3 13-322 (1995). 

Ju, L .  K., and Verma, A., “Extraction of anions with tertiary amine from aqueous solutions 
of mixed acid and salt,” Ind. Eng.  Chem. R e s . ,  34(12). 4479-4485 (1995). 

Juang, R. S. ,  and Jiang, J. D.,“Lead(II) extraction from nitrate solutions with di(Zethy1hex- 
y1)phosphoric acid,” Soh.  Exrr. Ion Exch., 13(2). 229-242 (1995). 

Kahraman. F., “Effect of sodium, calcium, magnesium, and chloride ions on the solvent 
extraction of boron from aqueous solutions,” Solv. Extr. Ion Exch., 13(2), 323-332 
( 1995). 

Kahraman, F., “Investigation of solvent losses in the solvent extraction of boron,” Solv. 
Exfr.  Ion Exch. .  13(6), 1025-1036 (1995). 

Kim, K. W.,  et al., “Removal of residual uranium in simulated radwaste solution by TBP 
extraction,“ Sep. Sri. Techno/., 30(17), 3351-3362 (1995). 

Kitatsuji, Y . .  et al., “Synergistic ion-pair extraction of lanthanide(II1) with thenoyltrifluoro- 
acetone and crown ether into 1.2-dichloroethane,” Solv. Extr. Ion Exch., 13(2), 289-300 
(1995). 

Kumar, A . ,  and Hartland, S. ,  “A unified correlation for the prediction of dispersed-phase 
hold-up in liquid-liquid extraction columns,” Ind. Eng.  Chem. Res . ,  34(1 l ) ,  3925-3940 
( 1995). 

Lamb, J. D., and Peterson, R. T., “Coalescence extraction: A novel, rapid means of per- 
forming solvent extractions.” Sep. Sci. Techno/. , 30(,17). 3237-3244 (1995). 

Latto, B., et al., “Multistage countercurrent extractor using vortex rings,” Chem. Eng. 
Res.  Des. ,  73(1), 45-48 (1995). 

Lazarova, Z . ,  “Study on the kinetics of copper/LIX54 system using a rotating diffusion 
cell,” Soh.  Extr. Ion Exch. .  13(3), 525-540 (1995). 

Lee, M. L.,  and Lien, P. J., “Phase behavior of separating m-cresollp-cresol mixtures with 
ethylenediamine,” Sep. Sci. Techno/., 30(19), 3697-3714 (1995). 

Leonard, R. A . ,  “Solvent characterization using the dispersion number,” Sep. Sci. Tech- 
no/ . ,  30(7), 1103-1122 (1995). 

Lin, F. Y .  H . .  and Li, D., “The effect of surface heterogeneity on the drop size dependence 
of contact angles,” Chem. E n g .  Sci.. 50(16). 2633-2640 (1995). 

Liu. J.. et al., “Three-phase extraction of Chinese rapeseed using the Karr column. J .  Food 
Eng., 24(1). 35-46 (1995). 

Luque, S. ,  et al., “Recovery of valeric acid from aqueous solutions by solvent extraction,” 
Solv. Extr. Ion Exch., 13(5), 923-940 (1995). 

34(7), 2272-2278 (1995). 

13(5), 965-976 (1995). 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
1
:
3
6
 
2
5
 
J
a
n
u
a
r
y
 
2
0
1
1



EQUILIBRIUM-STAGED SEPARATIONS 1183 

Mathur, A. M., and Scranton. A .  B . ,  “Synthesis and ion-binding properties of polymeric 
pseudocrown ethers: A molecular dynamics study.” Sep .  Sci. Techno/ .  . 30(7), 

Mickler. W.: Reich, A., and Uhlemann, E.. “Extraction of zinc with long-chain beta-di- 
ketones and 4-acyl-5-pyrazolones.” Sep .  Sci. Techno/. , 30( 12), 2585-2592 (1995). 

Milanova, M., et al.. “The possibility for separation of lanthanum by solid-state complexes 
with 2-ethylhexyl phosphoric acids.” S e p .  Sci. Techno/.. 30(5). 821-832 (199.5). 

Miller, R. L., et al.. “Extraction of cesium and strontium into hydrocarbon solvents using 
tetra-C-alkyl cobalt dicarbollide.“ Soh,. E-rtr. Ion Exch., 1 3 3 ,  813-828 (199.5). 

Mokili, B . ,  and Poitrenaud, C.,  “Modelling of nitric acid and water extraction from aqueous 
solutions containing a salting-out agent by tri-n-butylphosphate,” Solv. Extr. fon Exch., 

Moyer. B.  A. ,  et al., “Comprehensive equilibrium analysis of the complexation of Cu(11) 
by tetrathia- 14-crown-4 in a synergistic extraction system employing didodecylnaphtha- 
lene sulfonic acid.” Sep.  Sci. Techno/.. 30(7). 1047-1070 (1995). 

Nakamura. T., and Miyake. C., “Extraction of lanthanide(II1) and uranyl(V1) from nitric 
acid solution by N,N’-dimethyl-N,N’-dibutylmalonamide.” Soh>. Extr. Ion Exrh. ,  

Nikolov, A. D.. and Wasan, D. T., “Effects of surfactant on multiple stepwise coalescence 
of single drops at liquidhquid interfaces.” fnd .  Eng. Clrem. R e s . ,  34(10). 3653-3661 
(199.5). 

Nunez, L.. and Vandegrift, G .  F., “Thermodynamic modeling of the extraction of cadmium 
nitrate by the TRUEX-NPH solvent,” Sep .  Sci. Techno/ . ,  30(18). 3455-3470 (1995). 

Odashima, T., et al., “Solvent extraction of some tervalent lanthanoids with 4-acyl-3-phenyl- 
5-isoxazolones,” Soh,. Exrr. Ion Excli.,  13(5), 845-854 (1995). 

Pacek. A.  W., and Nienow. A.  W.. “Measurement of drop size distribution in concentrated 
liquid-liquid dispersions: Video and capillary techniques.” Chern. Eng .  R e s .  D e s . ,  

Pertler. M., et al.. “Mass transfer across liquid-phase boundaries,” Chern. Eng. Process., 

Preston, J. S . ,  and du Preez. A.  C.. “Solvent extraction of neodymium(II1) and erbium(II1) 
from chloride media by mixtures of 3.5-diisopropylsalicylic acid and neutral organo- 
phosphorus compounds,“ Solv. Exrr. Ion Exch., 13( I ) ,  27-42 (1995). 

Preston, J .  S., and du Preez, A. C., “Solvent extraction of uranium(V1) and thorium(1V) 
from nitrate media by carboxylic acid amides,” S o h .  Exrr. Ion Exch., 133). 391-414 
(1995). 

Preston, J .  S. ,  and du Preez. A.  C., “Synergistic effects in solvent-extraction systems based 
on alkylsalicylic acids: Extraction of trivalent rare-earth metals in the presence of ali- 
phatic amides,” Solv. Exrr. Ion E.uch.. 13(4). 647-664 (199.5). 

Preston, J. S. ,  and du Preez. A. C., “The solvent extraction of nickel and cobalt by mixtures 
of carboxylic acids and pyridinecarboxylate esters,” Soh.  Extr. Ion Exch., 13(3), 

Prochaska, K.,  et al., “Rate of copper extraction and interfacial activity of model beta- 
diketones,” Solv. Extt .  Ion Excli.,  13(2), 215-228 (1995). 

Ramanujam, A . ,  et al.. “Extraction chromatographic separation of promethium from high 
active waste solutions of Purex origin,” Soh>. Extr. Ion Exch. ,  13(2). 301-312 (1995). 

Reisinger. H . ,  and King. C. J.. “Extraction and sorption of acetic acid at pH above pK, to 
form calcium magnesium acetate,” Ind. Eny.  Chern. Res . ,  34(3),  845-852 (1995). 

Ribeiro, L. M.. et al., “The dynamic behaviour of liquid-liquid agitated dispersions: The 
hydrodynamics,” Cornput. Chern. Eng . ,  19(3), 333-344 (1995). 

1071-1086 (1995). 

13(4). 731-754 (1995). 

13(2), 253-274 (1995). 

73(5). 512-518 (1995). 

34(3), 269-278 (1995). 

465-494 (1995). 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
1
:
3
6
 
2
5
 
J
a
n
u
a
r
y
 
2
0
1
1



1184 RAY 

Richmond, W.; Rubini, P., and Tondre, C., “NMR investigation of the solubilization of a 
hydrophobic extractant in a CTABbutanol micellar system,” Soh. Exrr. Ion Exch., 

Rincon-Rubio, L. M.; A. Kumar. and Hartland, S., “Continuous-phase axial dispersion in 
a Wirz extraction column,” Chem. Eng. Res .  D e s . ,  73(1). 33-39 (1995). 

Rodriguez de San Miguel, E., et al., “Solvent extraction of In(II1) from concentrated HCI 
media with Adogen 364,” Soh. Exrr. Ion Exch., I3(I), 109-126 (1995). 

Rogers, R. D., et al., “Partitioning behavior of Tc(99) and I(129) from simulated Hanford 
tank wastes using polyethylene-glycol based aqueous biphasic systems,” Soh. Exrr. 
/on Exch., /3(4). 689-714 (1995). 

Rogers, R. D., et al., “Selective and quantitative partitioning of pertechnetate in polyethyl- 
ene-glycol based aqueous biphasic systems,” Soh.  Extr. /on Exch., /3(4), 665-688 
(1995). 

Rogers, R. D.; Bauer, C. B., and Bond, A. H., “Novel polyethylene glycol-based aqueous 
biphasic systems for the extraction of strontium and cesium,” Sep.  Sci. Techno/. ,30(7), 

Sachleben, R. A.; Moyer, B. A., and Driver, J. L., “Extraction of alkali metal cations by 
lipophilic dibenzo-14-crown-4-carboxylic acids,” Sep .  Sci. Techno/., 30(7), 1157-1 168 
(1995). 

Seibert, A. F., and Humphrey, J .  L. ,  “Structured packings in liquid-liquid extraction,” Sep .  
Sci. Techno/., 30(7), 1139-1 156 (1995). 

Sella, C., et al., “Diphasic acido-basic properties of di(octylpheny1) phosphoric acid 
(DOPPA),” Soh. Exrr. Ion Exch., /3(4), 715-730 (1995). 

Simonin, J .  P., “The kinetics of acetic acid extraction studied with the rotating stabilized 
cell technique: Application of the barrier model,” Solv. Exrr. Ion Exch., /3(5), 941-964 
(1995). 

Singh, K. P., “Effect of miscibility-to-extraction temperature ratio on selectivity, refining 
power and overall processing solvent index in solvent extraction,” Chem.  Eng. J., 

Slater, M. J. ,  “A combined model of mass transfer coefficients for contaminated drop liquid- 
liquid systems,” Can. J .  Chem. Eng. ,  7341, 462-469 (1995). 

Soedarsono, J., et al., “Liquid-liquid extraction properties of 25,27-dicarboxy-26,28-dimeth- 
oxy-5,l I ,  17,23-tetra-tert-butylcalix[4]arene towards the alkali ions.” Soh. Exrr. Ion 
Exch., 13(4), 755-770 (1995). 

Steiner, L.; Bertschmann, H., and Hartland, S., “A model for simulation of hydrodynamics 
and mass transfer in extraction columns filled with a regular packing,” Chem.  Eng.  
Res. Des . .  73(5), 542-550 (1995). 

Su, Q.; Wu, Z., and Gao, C., “Solvent extraction of terbium(II1,IV) periodate complexes 
with quaternary amine,” Soh. Extr. /on Exch., /3(2), 275-288 (1995). 

Sun, Y., and Moyer. B. A., “Phase volume changes accompanying water extraction from 
aqueous electrolyte solutions by I-octanol,” Soh.  Exrr. /un Exch. ,  /3(2), 243-252 
(1995). 

Suresh, A,,  et al., “Studies on U-Th separation using tri-sec-butyl phosphate,” S d v .  Exrr. 
/on Exch., /3(3), 415-430 (1995). 

Tahraoui, A., and Moms, J .  H.,  “Decomposition of solvent extraction media during nuclear 
reprocessing: Literature review,” Sep .  Sci. Techno/., 30(13), 2603-2630 (1995). 

Takeuchi, M., et al., “Coextraction behavior of Tc(VI1) and U(V1) by CMPO,” Solv. Exrr. 
Ion Exch., /3(1), 43-58 (1995). 

Tsouris, C., and Talarides, L. L.,  “Breakage and coalescence models for drops in turbulent 
dispersions” (correction), AIChE J. .  41(8), 1851 (1995). 

/3(3), 541-560 (1995). 

1203-1218 (1995). 

60(1), 169-172 (1995). 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
1
:
3
6
 
2
5
 
J
a
n
u
a
r
y
 
2
0
1
1



EQUILIBRIUM-STAGED SEPARATIONS 1185 

Tsouris, C.; Norato, M. A., and Tavlarides, L. L., “A pulse-echo ultrasonic probe for local 
volume fraction measurements in liquid-liquid dispersions,” Ind. Eng. Chem. R e s . ,  

Uchiyama, G . ,  et al., “Behavior of tritium in the PUREX process,” Soh.  Exrr. Ion Exch., 

Ullmann, A.; Ludmer, Z., and Shinnar, R., “Phase transition extraction using solvent mix- 
tures with critical point of miscibility,” AIChE ./. , 41(3), 488-500 (1995). 

Vanni, M., and Baldi, G., “The role of interfacial phenomena in a liquid-liquid reaction 
system: Extraction of propanoic acid by trioctylamine,” Chem. Eng. Commun., 137, 

Wang, C., and Li, D., “Solvent extraction of Sc(lII), Zr(IV), Th(IV), Fe(III), and Lu(II1) 
with thiosubstituted organophosphinic acid extractants,” Solv. Exrr. Ion Exch. , 13(3), 
503-524 (1995). 

Wang, M. L.; Lin, Y .  I., and Liu, 6. L., “Extraction equilibrium of pyrocatechol by sulfuric 
acid salts of trioctylamine.” Ind. Eng.  Chem. Res . ,  34(4), 1302-1309 (1995). 

Weiss, J . ;  Steiner, L., and Hartland. S.. “Determination of actual drop velocities in agitated 
extraction columns,’’ Chem. Eng. Sci . ,  50(2), 255-262 (1995). 

Wisniewski, M.; Jakubiak, A . ,  and Szymanowski, J . ,  “Interfacial activity and rate of pallad- 
ium([[) extraction with decyl pyridine monocarboxylates,” J. Chem. Techno/. Biotech- 
no/..  63(3), 209-214 (1995). 

Wood, D. J. ;  Tranter, T. J., and Todd, T. A., “Effect of the interference of alkali and 
alkaline earth metal ions on the extraction of from acidic nuclear waste solutions 
by 18-crown-6 derivatives.” S o b .  Exrr. Ion Exch., 1 3 5 ) .  829-844 (1995). 

Yoshizawa, H., et al., “Stripping rate of propionic acid from styrene-divinylbenzene copoly- 
meric microcapsules with tri-N-octyl amine as core material,” Soh.  Exrr. Ion Exch. .  

Zhang. P.. Inoue. K.. and Tsuyama. H., “Recovery of metal values from spent hydrodesul- 

Zimmermann, A., et al., “Maxwell-Stefan approach in extractor design,” Chem. Eng. J . ,  

Zuo, G., and Muhammed, M.. “Extraction of mercury(l1) by thiourea-based reagents,” 

Zuo, G.. and Muhammed, M.. “Extraction of noble metals by sulfur-containing reagents 

34(9), 3154-3158 (1995). 

J3(1), 59-82 (1995). 

53-68 (1995). 

132). 333-352 (1995). 

furization catalysts by liquid-liquid extraction,” Energy Fuels, 9(2), 231-239 (1995). 

57(2), 229-236 (1995). 

Soh. Exrr. Ion Exch., 13(5), 855-878 (1995). 

and solvent impregnated resins,” Soh .  Exrr. Ion Exch., /3(5), 879-900 (1995). 

1.8. Supercritical Extraction 
Birtigh, A.. et al., “Regeneration methods for caffeine-loaded carbon dioxide,” Sep. Sci. 

Technol., 30(17). 3265-3286 (1995). 
Caruana, C. M., “Supercritical water oxidation aims for wastewater cleanup,” Chem. Eng. 

Prog. ,  91(4), 10-18 (1995). 
Champagne, A. T., and Bienkowski, P. R., “The supercritical fluid extraction of anthracene 

and pyrene from a model soil: An equilibrium study,” Sep.  Sci. Technol., 30(7), 
1289- 1308 ( 1995). 

Chang. C. J., and Huang. I., “Separation of phenolic pollutants from dilute solutions using 
supercritical carbon dioxide and nitrous oxide,” Sep. Sci. Techno/. , 30(5), 683-696 
(1995). 

Chen, P. C.; Tang. M., and Chen, Y.  P., “Calculations of the solubilities of solids in super- 
critical fluids using the Peng-Robinson equation of state and modified mixing model,” 
Ind. Eng. Chem. Res . ,  34(1), 332-339 (1995). 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
1
:
3
6
 
2
5
 
J
a
n
u
a
r
y
 
2
0
1
1



1186 RAY 

Chouchi, D.; Barth. D.. and Porta, G. D., “Supercritical carbon dioxide desorption of Berga- 
mot peel oil,” fnd.  Eng. Chem. R e s . ,  34(12), 4508-4513 (1995). 

Ferrieri, R. A., and Wolf. A. P.. “Mass separation due to the rapid expansion of supercritical 
carbon dioxide fluid across a radial thermal gradient.” Sep.  Sci. Techno/., 30(17), 
3245-3252 (1995). 

Ganapathy, S . ;  O’Brien, J. A.. and Randolph, T. W.,  “Effect of solute-solute correlations 
on rapid reactions in supercritical fluids,” AfChE J . ,  4 / ( 2 ) ,  346-356 (199s). 

Gloyna. E. F., and Li, L., “Supercritical water oxidation research and development up- 
date.” Environ. Prog . ,  / 4 ( 3 ) ,  182-192 (1995). 

Goel. S.  K., and Beckman, E. J., “Nucleation and growth in microcellular materials: Super- 
critical carbon dioxide a5 foaming agent,’’ AfChE J . .  410) .  357-367 (19951. 

Goemans. M. G. E.; Li, L., and Gloyna, E. F., “Separationof inorganic salts fromsupercriti- 
cal water by cross-flow microfiltration,” Sep. Sci. Techno/., 30(7), 1491-1510 (1995). 

Gonenc, Z. S.;  Akman. U. ,  and Sunol, A. K., “Solubility/retention relationships in supercrit- 
ical-fluid chromatography,” Can. J .  Chem. Eng. ,  73(2), 267-271 ( 1995). 

Holgate, H. R.: Meyer, J. C., and Tester, J. W., “Glucose hydrolysis and oxidation in 
supercritical water.” AfChE J . ,  41(3), 637-648 (1995). 

Hwang, J . ,  et al., ”Phase behavior of carbon dioxideicrude oil mixtures in supercritical fluid 
extraction system: Experimental data and modeling,” f n d .  Eng. Chem. Res . ,  34(4), 

Jiang, H. D.; Kam, V . ,  and Ostrach, S. .  “Transport phenomena in supercritical fluid extrac- 
tion,” Chem. Eng. Commrtn., 1.32, 35-50 (1995). 

Lang. X.;  Akgerman, A,. and Bukur, D. B., “Steady state Fischer-Tropsch synthesis in 
supercritical propane.” Ind. Eng. Chetn. Res . ,  M I ) ,  72-77 (1995). 

Lee, C.  H.,  and Holder, G .  D. ,  “Use of supercritical fluid chromatography for obtaining 
mass transfer coefficients in fluid-solid systems at supercritical conditions,” f n d .  Eng .  
Chem. Res . ,  34(3), 906-914 (1995). 

MacNaughton, S.  J., and Foster, N. R.,  “Supercritical adsorption and desorption behavior 
of DDT on activated carbon using carbon dioxide.” fnd. Eng. Chern. Res., 34(1), 
275-282 (1995). 

Martino, C. J. ;  Savage, P. E., and Kasiborski, J., “Kinetics and products from 0-cresol 
oxidation in supercritical water,” f n d .  Eng. Chem. Res . ,  34(6). 1941-1951 (1995). 

Mendes, R. L., et  al.. “Applications of supercritical carbon dioxide extraction to microalgae 
and plants,” J .  Chem. Techno/. Biotechnol., 62(1). 53-59 (1995). 

Meyer, J .  C.;  Marrone. P. A,. and Tester, J. W., “Acetic acid oxidation and hydrolysis in 
supercritical water,” AfChE J . ,  41(9), 2108-2121 (1995). 

Ogunsola, 0. M.. and Berkowitz. N . ,  “Removal of heterocyclic S and N from oil precursors 
by supercritical water,” Fuel, 74(10). 1485-1490 (1995). 

Ottewell, S. .  ”Supercritical fluids for process separations,” Chem. Eng. (Rugby.  Eng / .  ), 
9 ,  13-14 (February 1995). 

Pekic, B., et al., “Behavior of ( - )-alpha-bisabolol and ( -  )-alpha-bisaboloxides A and B in 
camomile flower extraction with supercritical carbon dioxide.” S r p .  Sci. Tec,hnol., 

Roberts, C. B.;  Brennecke, J. F., and Chateauneuf, J. E.. “Solvation effects on reactions 
of triplet benzophenone in supercritical fluids,” AfChE J . .  41(5), 1306-1318 (1995). 

Sakanishi. K.: Mochida, I.,  and Sakaki, T. ,  “Removal and recovery of quinoline bases 
from methylnaphthalene oil in semicontinuous supercritical carbon dioxide separation 
apparatus with fixed bed of supported aluminum sulfate.” Ind. Eng. Chem. R e s . ,  

1280- I286 ( I995 ). 

30(18), 3567-3576 (1995). 

34(11). 4118-4121 (1995). 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
1
:
3
6
 
2
5
 
J
a
n
u
a
r
y
 
2
0
1
1



EQUILIBRIUM-STAGED SEPARATIONS 1187 

Sato, M.; Goto, M., and Hirose, T.. “Fractional extraction with supercritical carbon dioxide 
for the removal of terpenes from citrus oil.” Ind. Eng. Chem. ReJ. .  34( I I ) ,  3941-3946 
(1995). 

Savage, P. E.,  et al., “Reactions at supercritical conditions: Applications and fundamen- 
tals,” AfChE J . .  4/(7).  1723-1778 (1995). 

Simoes. P. C.; Matos, H.  A., and da Ponte, M. N., “Mass transfer in countercurrent packed 
columns: Application to supercritical carbon dioxide extraction of terpenes,” Ind. Eng.  
Chem. R e s . ,  34(2), 613-618 (1995). 

Subramanian, R.; Pyada, H., and Lira, C. T., “An engineering model for adsorption of 
gases onto flat surfaces and clustering in supercritical fluids.’,’ Ind. Eng. Chem.  R e s . ,  

Tai, C. Y., and Cheng, C. S . ,  “Growth of naphthalene crystals from supercritical carbon 

Tomasko, D. L. ,  et al.. “Removal of pollutants from solid matrices using supercritical 

Yanik, J.. et al., “Characterization of the oil fractions of shale oil obtained by pyrolysis 

Yu, E.; Richter, M.. and Tavlarides, L. L.. “Solubilities of polychlorinated biphenyls in 

Zhou, L. .  and Akgerman, A., “Catalytic oxidation of ethanol and acetaldehyde in supercriti- 

Zhou, L.;  Erkey. C., and Akgerman, A.. “Catalytic oxidation of toluene and tetralin in 

34(11), 3830-3837 (1995). 

dioxide solution.” AIChE J . .  4 / (  lo), 2227-2236 (1995). 

fluids,” Sep.  Sci. Technol.. 30(7), 1901-1916 (1995). 

and supercritical water extraction,” Fuel, 74(1), 46-50 (1995). 

supercritical carbon dioxide,” f n d .  Eng. Cham. R e s . ,  M I ) ,  340-346 (1995). 

cal carbon dioxide.” Ind. Eng. Chem.  R e s . .  3 4 5 ) .  1588-1595 (1995). 

supercritical carbon dioxide,” AIChE J . ,  41(9). 2122-2130 (1995). 

REFERENCES 

1. M. S.  Ray, “Equilibrium-Staged Separations: A Bibliography Update (1994).” Sep.  Sci .  
Technol., 30(20), 3723-3745 (1995). 

2. M. S. Ray, “Equilibrium-Staged Separations: A Bibliography Update (1992-1993),” 
Ibid., 29(17), 2359-2385 (1994). 

3.  M. S. Ray, “Equilibrium-Staged Separations: A Bibliography (1991),” Ibid. ,  28(6), 
1361-1378 (1993). 

4. M. S .  Ray, “Distillation (1980-1990): A Bibliography,” Ibid. .  27(1). 105-128 (1992). 
5 .  M. S .  Ray, “Supercritical Extraction: A Bibliographic Guide (1980-1993).” Ibid. ,  

29(16), 2203-2213 (1994). 
6. M. S .  Ray, Chemical Engineering Bibliography (1967-1988). Noyes Publications. New 

Jersey, USA, 1990. 
7. Engineering and AppliedScience Database [on CD-ROM (including CHERUB chemical 

engineering database)], published by Royal Melbourne Institute of Technology, Austra- 
lia. Full details available from the author. 

Received by editor April 24,  1996 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
1
:
3
6
 
2
5
 
J
a
n
u
a
r
y
 
2
0
1
1


