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Mass Transfer Study in “Autocirculation” Reactor For
H,S Removal of Acid gas Streams

A.A. Rajabpour A. karimi H.R. Bakhtiary M.R. Jafari Nasr M. Taghizadeh

Abstract [In this paper, oxygen mass transfer in an Airlift reactor for single step H,S removal firom
acid gas streams has been studied experimentally. Oxygen and nitrogen were used as gas phase. Water,
Chelated iron solution (500ppm) and a slurry solution 0.08%(wt%) sulfur per 100 ml of solution of
chelated iron) were used as liquid phase. Experiments were carried out in a 60 liters Internal loop Airlift
reactor. Results show that mass transfer coefficient (Kia) for three different types of liquid phase are
almost equal. Adding of nitrogen accompanied with oxygen causes an increase in mass transfer
coefficient, decreasing saturation concentration (C') and consequently decreasing mass transfer flux.
Finally, new correlations expressing variation of mass transfer coefficient in terms of air and nitrogen
superficial velocities were presented. There is a good agreement between this work and similar
experimental works.

Key Words Airlift Reactor, Autocirculation Reactor, Chelated Iron Solution, Mass Transfer

Coefficient, Mass Transfer Flux, H,S Removal.
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c= Constant s e Loy g 5 055 50 sl el s
Cro= C at intial condition, mg/lit Sl s o=l SBds a5l e Ol bl
D= Column diameter, cm Gl ade 0 Gl STy s sl ST
D, = Liquid phase diffusivity, cm *.s ' N P N W [ P O I TR WS U P
E= Fractional approach to equilibrium 033, Gl o gl €l G ¢ Js
Kia= Volumetric mass transfer coefficient, ! sl 03 51 (6 5 a8 1 53! ¢ >

N =Molar flux, mol.m™.s’!

ppm=Part per million Nomenclatures

T=Temperature, °C Ay = Area section downcomer, cm®

t = Time, sec A, = Area section riser, cm’

TDS= Total dissolved salt, gr/lit a= Specific gas —liquid interfacial area based on
UG=Superficial gas velocity based on riser,cm.s'1 clear liquid volume, cm 3/cm2, orcm’

C= Dissolved oxygen concentration, mg/lit
Greek letters C* = Steady state ( or saturation ) dissolved

e . -3
p=Liquid density, gr.cm oxygen concentration, mg/lit
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