
SEPTEMBER, 1959 0 VOL. 5, NO. 3 

The A.1.Ch.E. Journal, an offi- 
cia1 publication of the Ameri- 
can Institute of Chemical En- 
gineers, is devoted in the main 
to theoretical developments 
and research in chemical en- 
gineering and allied branches 
of engineering and science. 
Manuscripts should be sub- 
mitted to the New York office. 

PUBLISHER 

F. J. Van Antwerpen 

EDITOR 

Harding Bliss 

ASSISTANT PUBLISHER 

1. T. Dupree 

MANAGING EDITOR 

Sylvia Fourdrinier 

ADVERTISING MANAGER 

P. A. Jolcuvar 

ADVISORY BOARD 

C. M. Cooper 

0. E. Dwyer 

W. C. Edmister 

E. R. Gilliland 

A. N. Hixron Theodore Vermeulen 

H. F. Johnstone 

W. R. Marshall, Jr. R. H. Wilhelm 

R. H. Newton 

R. 1. Pigford 

E. L. Piret 

J. M. Smith 

R. R. White 

Publication Oilice Richmond, Virginia. 
Published quarter$ in March, June, Sep- 
tember and December by the American 
InstitAe of Chemical Engineers, 25 West 
45 Street New York 36 New York. 
ManuscriGts and other communications 
should be sent to the New York office. 
Correspondence with the editor may be 
addressed to him at Yale University 225 
Prospect Street New Haven 11, ’Con- 
necticut. Statedents and opinions in the 
A.I.Ch.E. Journal are those of the con- 
tributors, and the American Institute of 
Ch,emical Engineers assumes no responsi- 
bility for  them. Subscriptions: one year, 
member $4.50 nonmember $9.00; two 
years, member’$7.50, nonmember $15.00; 
additional yearly postage, Canada 50 cents, 
Pan American Union $1.50, other foleign 
$2.00 (foreign subscriptions payable in 
advance). Single copies: $3.00. Second- 
class mail privileges authorized at Rich- 
mond Virginia. Copyright 1959 by the 
Ame;ican Institute of Chemical Engi- 
neers. National headquarters of A.1.Ch.E. 
is concerned about nondelivery of copies 
of the A.I.Ch.E. Journal and urgently re- 
quests subscribers to give prompt notifica- 
tion of any change of address. Sixty days 
must be allowed for changes to be made 
in the records. 

Conservation and Engineering: I. Dreams and Reality.. ...................... 275 
Rate Constants and Molecular Structure. .Harold S .  Johnston and Kenneth S .  Pitzer 277 
The Phase Behavior and Solubility Relations of the Benzene-Water System 

Charles 1. Rebert and Webster B.  Kay 285 
Performance of Packed Columns: V. Effect of Solute Concentration on Gas-Phase 

Mass Transfer Rates. . . . . . . . . . . . . . . . . . .  H. L. Shulman and L .  J .  Delaney 290 
Multicomponent Distillation on a Large Digital Computer: 

11. Generalization with Side-Stream Stripping 
N .  R. Amundson, A .  J .  Pontinen, and J .  W .  Tierney 

Effective Collision Diameters and Correlation of Some Thermodynamic 
Properties of Solutions.. . . . . . . . . . . . . . .  .J. M. Prausnitz and P .  R .  Benson 

A Computer Study of a Free-Radical Mechanism of Ethane Pyrolysis 
R .  H .  Snow, R. E .  Peck, and C .  G .  Von Fredersdorf 

Particle Fluidization and Sedimentation of Spheres 
A. L. Loefler, Jr., and B.  F. Ruth 

Effect of Liquid on Interparticle Forces in Gas-fluidized Beds 
Harry W .  Parker and William F. Stevens 

Formation of Gas Bubbles at Submerged Orifices 
W .  B. Hayes, I I I ,  B. W. Hardy, and C .  D.  Holland 

Longitudinal Laminar Flow Between Cylinders Arranged in Regular Array 
E. M .  Sparrow and A .  L.  Loefler, Jr. 

Some Aspects of Fluid Mechanics in Chemical Engineering. . . . . . . . .  .B. H.  Sage 
Diffusion-controlled Chemical Reactions.. ........ H. L .  Toor and S .  H .  Chiang 
Mechanism of Drying Thick Porous Bodies During the Falling-Rate Period: 

Initiation of the Homogeneous n-Butane Oxidation 
J. F. Skrivan and H .  E.  Hoelscher 

Experimental Foundations of Chemical Engineering 
R .  R. White and S .  W .  Churchill 

Vinyl Chloride from Acetylene and Hydrogen Chloride: Catalytic-Rate Studies 
R. D. Wesselhoft, J .  M. Woods, and J .  M. Smith 

Thermal Conductivity of Diatomic Gases: Liquid and Gaseous States 
Charles A. Schaefer and George Thodos 

Ion Exchange Kinetics for Systems of Nonlinear Equilibrium Relationships 
Chi Tien and George Thodos 

Theory of Solvent Extraction of Phosphoric and Hydrochloric Acids 
W .  H. Seaton and C .  J .  Geankoplis 

Continuous Stirred Tank Reactors: Designs for Maximum Conversions of Raw 

P .  J .  Trambouze and Edgar L .  Piret 

R .  C .  Vasishth and M .  M .  David 

295 

301 

304 

310 

314 

319 

325 
331 
339 

11. A Hygroscopic Material.. ................. .J. R .  Bell and A .  H .  Nissan 344 

348 

354 

361 

367 

373 

379 

Material to Desired Product. Homogeneous Reactions 
384 

Studies of the Cation Exchange System Fe+* -H+ 

I. Equilibrium Studies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  391 
11. Rate Studies in Concentrated Solutions ......................... 

Fluid Dynamics and Diffusion Calculations for Laminar Liquid Jets 

Film Boiling of Helium 1 and Other Liquefied Gases on Single Wires 

Communications to the Editor 

L. E .  Scriven and R .  L .  Pigford 397 

T .  H .  K .  Frederking 403 

The Uselessness of Raffinate Reflux. . . .  .J. F. Wehner 406 

Semifluidization: Mass Transfer in Semifluidized Beds 
Liang-l’seng Fan, Yung-Chia Yang, and Chin-Yung Wen 

The Ratio of Fluids to Solid Temperature and/or Concentration in Fixed-Bed 

Thermodynamic Consistency Test for Multicomponent Solutions 

. . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . .  The Uselessness of Total Reboiling. . . .  .J. F. Wehner 407 

407 

Processes. ........................................... H. E. Hoelscher 410 

7 s  J .  M .  Prausnitz and G .  D .  Snider 
Books ............................................................. 




