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Experiments are carried out permitting to compare various materials and to estimate their fitness for 
production of packings for column apparatuses:operating at extrelriely low superficial velocities. It is 
found that tile material KR synthesized by the authors, as well as porous PVC, excel significantly the 
metal materials(stainless steel and zinc-plated iron sheets). For porous materials, it is also found that the 
liquid flows only in the pores when the liquid flowrate is below some limit. 
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 It is known that from all kinds of packing for column apparatuses those with vertical walls and especially the 'honey 
comb' have the lowest pressure drop per transfer unit. One of the reasons they have not taken their reasonable place in the 
technology ii: the risk of deviation of a part of the liquid phase from the wall, where it flows in the form of a film, and its leakage 
into the free section of the .packing in form of drops and streams. This phenomenon, if it exist, would lead to two effects: a 
negative one connected with an increase of the axial mixing, due to the different velocities of the liquid-film arid the leaking 
liquid, and a positive one, which results in higher interfacial surface, when the surface of the film and this of the drops and the 
streams have been summed. 
 When the liquid flows from one packing' s element to another, at its down edge a liquid volume supported by capillary 
forces is formed. If the distance among the walls of the downliying element is small enough, the liquid flows from one element to 
another without leakage in its free section. The stability of this "hanging" canal, deviating the liquid horizontally, depends not 
only on the capillary forces determined by the surface tension and the wetting of the material, but also on the flow rate, closely 
connected with the superficial velocities and the hydraulic diameter of the packing' s element. 
 Studies were carried out in a system water-air. The following materials suitable for packings were used: ceramics, 
stainless steel, zincified steel, sand blasted polystyrene with increased wetting capacity, sintercd PVC, KR -a new8 specially 
produced by us material, characterized by high wetting capacity. 
 The examined material was .given the form of a vertical plate, the surface of which was wetted by a capillar. Two 
deviating plates symmetrical in relation to the flow were placed perpendicularly to the plate down edge. The maximum distance 
between the two plates that does not permit leakage of the liquid was determined as a function of the flow rate. On the base of the 
received experimental results, with enough accuracy for practical purposes the superficial velocity, from which the liquid phase 
starts leaking in the free section of the packing, could be determined.  
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It has been noticed that the widely used Wellm-Lord method for 
absorption of sulphur dioxide fiom flue gases without waste products is 
char&terized by great capital investments and operational expenses. The 
reason for that is the impossibility of carrying out the process under condi- 
tions of a complete countercurrent flow, which results in a considerable de- 
crease in the driving force. The development of a packing, efficient at ex- 
tremely low liquid superficial velocity, gives the possibility to eliminate this 
disadvantage. In the present work the absorption of sulphur dioxide into an 
aqueous solution of sodium sulphite-hydrosulphite at extremelv low liquid 
superficial velocity is studied and on the basis of the results obtained an 
equation for determining the volumetric mass transfer coefficient is dcrived. 
The calculations made by means of the develop4 mathematical model show 
that the total packing height, which can accomplish 98% degree of absorp 
tion of sulphur dioxide with an initial concentration of 0,3%, is only 2,6 m 
at 2,16 m/s gas velocity. The use of a complete countercurrent flow and ad- 
ditional saturation of the absorbing solution of sodium sulphitc: aRcr its par- 
tial saturation in the column, provides the possibility to reduce the s t m  
consumption for solution regeneration fiom 12 to 6.12 kg steam per 1 kg re- 
generated sulphur dioxide. 

Key wvrdc absorption, SQ, packed columns, flue gases, low liquid 
s u ~ c i a l  velocities. Wellman-Lord method 
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Abstract 

It has been demonstrated that the 'honeycomb packing' made of sintered PVC sheets is well wetted even at extremely low liquid 
velocities. For example, at a liquid superficial velocity of 0.00008 m'/(m2 s) the effective surface is between 114 and 178 m2/m' 
depending on the particular packing design. Having high effective surface at extremely low superficial velocities, the packing 
operates at full counter-current flow, while other packings demand a re-circulation of the absorbent. It is shown that compared 
to some of the highly efficient packings, the use of the new packing leads to considerable pressure drop reduction and to an 
increase of the volumetric mass-transfer coefficient. O 2001 Elsevier Science B.V. All rights reserved. 

Keywords: Packed columns; Packing; Absorption; Extremely low liquid superficial velocity; Emission reduction 
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It has been derno~lstrated h a t  tile "honeycomb packing " made of 
si~!?ered V C  sheets is we11 \vetted even at extremely low liquid velocities. 
For example, at a liquid superficial velocity of 0.00008 m3/(m2s) the effective 
sWf:ice is b e t ~ v e e ~  1 i4 and 1 78m2/m3 depending on the particular packing 
dcsigii. Having a IGgh effective s~rface at extremely low superficial 
veloci:ies, tile packsng operales at a fuil comter-current flow, while other 
r)a(.:kJ,ngs demand a re-circulation of the absorbate. It is sfiotvn that coxnpared 
to so~ne I~igilly eflkient pnckings, the use of the new packing leads to a. 

. ,  c.3:1sicle:.so~e presswe d ~ o p  reduction :ad to an increase in the volumetric 
n;nzs-tril~~sfcr coefficient. The illtrestrgiition on the efficiency of the new 
packing fcr absorption of SOz by tile Weiman-Lord method shows the 
p!mibility for lnrge reduction of the packing height and of the s t e m  
:.:r.nsui-ixd for regeneration of the al;sorpi'.(on so':ution. 

,Key Y : ~ F C ~ Y :  packed colurmls, pecki.x?g, absorption, ex&emeiy !ow liquid 
s~~perficial velocity, snlfir dioxide removal, energ efficiency 
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New Packings for Operation at Extremely Low Liquid Superficial 
Velocity 

By Nikohi Kolev* and EIena Razkazova-Vdkova 

It is well known that the column apparatuses operating at full countercurrent flow ensure maximum driving force for mass 
transfer when equilibrium processes are used. It is also known, from the mass balance, that the ratio between gas and liquid 
superficial velocity, in case of countercurrent flow, is determined from the initial and end concentrations of the absorbed 
component in both phases. In many cases, especially in purification of waste gases, when the initial gas concentration is very low 
and its solubility is high, the necessary calculated liquid superficial velocity is extremely low. The lack of packings able to  operate 
effectively at these conditions requires a division of the packing bed into layers with recirculation of the liquid phase in each of 
them, i.e., a refusal of the principle of complete countercurrent flow takes place. The paper shows the possibility to  use this 
principle even at extremely low liquid superficial velocity. 



Available online at www.sciencedirect.com 

ELSEVIER Chemical Engineering and Processing 43 (2004) 1-7 

A new principle for creation of packings operating at extremely low 
liquid superficial velocity 

N. Kolev *, E. Razkazova-Velkova, P. Lozanov 
Ins/i/u/e of Cl imiml  Engineering. B~dguriun Acaden~y of Science, Acad G. Boncllec Sfr . .  B1.103, 11 13 Soju. Bulguria 

Received 18 July 2002; received in revised form 9 November 2002; accepted 9 November 2002 

Abstract 

The lack of packings able to operate at  extremely low liquid superficial velocities does not allow to carry out mass transfer 
processes at full countercurrent flow at  too low concentrations of the component to be absorbed. For this reason, the full 
countercurrent flow in many important processes is replaced by division of the packing into layers and re-circulation of the 
absorbent in each of them. The latter increases the expenses for the construction of the apparatus with parallel decreasing the 
process driving force. A method for creation of packings with effective surface equal to their total surface even at liquid superficial 
velocities that tend towards zero is described. The construction of such effective packing is given. The volumetric mass transfer 
coefficient when the mass transfer is controlled by the gas-side boundary layer has been received from the results of the absorption 
of sulfur dioxide into a solution of sodium hydroxide. Data for the pressure drop and liquid hold-up of the packing are also 
presented. The comparison of the new packing with other types of highly eficient packings shows its great advantages. 

2002 Elsevier Science B.V. All rights reserved. 

Ki,j'~vords: Packed columns; Packing; Absorption; Extremely low liquid supe~licial velocity; Emission reduction 
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In the first part of this investigation a new packing material, specially designed 
for operation at extremely low liquid superficial velocity, was presented [I]. It 
consists of narrow, horizontal lamellae stamped in vertical plates with small 
distances between them. The liquid flows horizontally, wetting practically the 
whole surface of the lamellae, i.e., strips. One of the most important performance 
characteristics of packings is their effective surface area. This surface can be either 
smaller or greater than the specific surface [2]. The results of the investigation 
into the effective surface of the new packing are presented here. They show that it 
slowly increased with liquid superficial velocity, L. At the lowest liquid superficial 
velocity, L, equal to only 2.6- lo-= m3/(m2s) for a packing with a specific area of 
132.7 m2/m3, and the effective surface area is more than 50% higher than the 
specific one. At L = 10. lo-' m3/(m2s), for the same packing, the effective surface 
is about twice as high as the specific one. 

Keywords: Liquid flows, Packed bed columns, Surfaces 

Received: October 17, 2007; accepted: October 25, 2007 

DOI: 10.1 002/ceat.200700392 



Chcm. Eng. Rchnol. 2008.37, No. 4,l-7 1 

Nikolai ~olev' Research Article 
Borislav ~ r & '  

~=kazova-v~kova' Packing with Stamped Horizontal Lamellae 
I Institute of Chemical Operating at Extremely LOW Liquid Loads - 
Eng~neering, Bulgarian 

O ~ S ~ . ~ C ~ S ,  I d a ,  I I 1. Packing Pressure Drop 
Bulgaria. 

It has been discussed in previous papers 11-71 that the design of packings capable 
of operating at extremely low liquid superficial velocity allows the development 
of effective countercurrent flow packed bed columns even if the concentration of 
the absorbed componenr is very low, the absorption is an equilibrium process. 
and the gas is well soluble in the liquid phase. The construction of the new pack- 
ing i s  described in (71. The present paper reports the resulrs of an investigation of 
the pressure drop for dry and irrigated packing up to a gas vdocity equal to 
3 mls (FG factor equal to 3.3 kglnm-'"s-') as well as the equations for its calcu- 
lation. 

Keywords: Packed bed columns, Packings, Pressure drop 
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LIQUID-SIDE CONTROLLED MASS TRANSFER 
IN A PACKING WITH STAMPED HORIZONTAL 

LAMELLAS OPERATING AT EXTREMELY LOW LIQUID 
SUPERFICIAL VELOCITY 

Nikolai Kolev, Borislav Kralev, Elena Fhzkazova-Velkova 

(Submitted by Corresponding Member D. Klisurski on November 8, 2007) 

Abstract 

The liquid-side controlled mass transfer coefficient of a packing able to 
operate a t  extremely low liquid superficial velocity is investigated and an equa- 
tion for calculation of this value is presented. It is mentioned that the design of 
the new packing gives the possibility for development of packed bed columns 
operating effectively in counter-current a t  practically fully wetted surface area 
at very low liquid to gas ratio. This is necessary in cases of equilibrium absorp- 
tion of well soluble gases with low initial concentration. The investigated value 
is indispensable for determination of the overall mass transfer coefficient of the 
packing. 

Key words: packed-bed column, new packing, low liquid superficial ve- 
locity, liquid-side controlled mass transfer coefficient, experiment, equation 



Utilization of Sulfide From Black Sea Water by 
Electrolysis 

Ven ko Besch kovB and Elena Razkazova-Velkova 
Institute of Chemical Engineering, Bulgaran Academy of 

Sciences, 1 1 13 Sofia, Bulgaria 

ABSTRACT 
The prasenf paper presents experimenfal resrrl/s on fhe anodic oxidation of 

sulfide ions in salt solutions. Model solzlfions of sodium chloride and natriral marine 
~rafer.from ,he Black Sea ~ v i f h  added sulfide were fesfed I'assivation of [he anode 
look place by fhe released elernenla1 colloidal .rz~ljirr: parficzrlar!~ a/ high inifial sulfide 
concentrations and zinder hatch conditions. Therefore anode polcnfial ivas chosen in 
a way to oxidize szrlfide sfraightjbnvard to szrlfafe and [he process was carried ozrl 
under confinuous condi'ilions lo avoid anode passivafion. 

The quantitative comparison herween the calculated electric c7lt.renfs and 
eficiencies based on fhe chemical analyses and rhe measured ones confirmed the 
hypothesis offhe sfraighlf?rlvard anodic oxidation ~f.sz~lfide lo sulfnle. The ohfained 
resulf.~ demonstrate /he possihilify to zrtilize hydrogen strlfide as energy in the,form qf' 
hydrogen released on /he cafhode andsirnzrlfaneously to retlrrn the sulfitr it1 a sulfute 
form lo fhe sea wafer: 

Keywords: Hydrogen Solphide. Electolysis, S~rlfare. IVuter: 1'zrrificu/ion. 
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INFLUENCE OF THE VISCOSITY AND SURFACE TENSION OF THE LIQUID PHASE 
ON THE WETTABILITY OF DIFFERENT PACKING MATERIALS 

FOR COOLUMN APPARATUSES 

Elena N. Razkazova-Velkova, Daniela B. Dzhonova-Atanasova 

Institute of Chemical Engineering - Bulgarian Academy of Sciences, 

"Acad. G.BonchevW St., B1.103,1113 Sofia 

Abstract 

The study aims preliminaiy determination of the wettability of materials appropriate for design of 
packingsfor column apparatuses. Some classical and two new packing materials are investigated at 
dynamic conditions by measuring fhe width of a film flowing over a plate of every of them. The 
influence ofthe viscosity and suvace tension of the liquidphase is presented. Dimensionless equations 
for calculation ofthe film width at dflerent physicochemical properties of the liquid phase are given 
in the paper. 

Key words: Packed-bed columns, packings, wettability, dimensionless equation 
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Abstract 

O~tc oJ' the ttiost rvidely trsed processes of SO, rettloval fruttt Jiie gtnc.s is uh.~orpiiott by sltirry 
cot~tnitliny: CaCO;. 171e e.vi.stittg irutullatiotis are dc..sigtiedfir big cclpcrci!,) hoi1cr.s urtd pro\)ide low 
degtve of nbsotption. Tlte srt.ittgctt! ett\~irott~~tetttuI~~rute~~ioti regtllatioti.~$)i)l' SO? ettti.s.~iot~.s it1 EU call 
fior better solzrtiot~s. Tllc aittl of [lie ptsesetlt disctissiot~ on the cut.rett! prohlettu and acliievenients in 
gas tle.slr~fitt~izc~tiott is to Itelp [he jitttlit 1-q qf tlte propct' r/ir.cctiott of tlic cffi>rts .Jilt. (/i~1-1~1017itt,q (!/ '(I  tic^^ 

teclrt~olog\~ otrd tltc cltoicc c!/'c~ppt/t.ultr.~cs c r r ~ ~ I  ci/tril)tti~rit. 
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Abstract 

Amo11,p all ljy3e.s of packi~~g.s for packcd-bed col~m~rr.~, 111e ver/ical-l1.011 "har~c~~c-oi~lh " packir1.gs slrow 
/lie /OII~C~.V/  pixl.s.vr/i.c droj? j7cr. lr~~il.yfi,i. 1111i1, i.cl. I / I C *  /o\e91~.v/ o i ~ i ~ ~ ~ , q l ~  ~ ~ O I I . ~ I ~ I I I / I / ~ O I I  ./i~r c(i t .r~~il i~ 011/  

[ I / ) . V O ~ ~ ) / ; O I I  /)~.occ,.s.v~~.s. :f / ir t~i~i~lioi~, / i i~.  i1.s / ) ~ I I L ~ I I C ~ O /  i ~ j ) j ) / i c~~ l io i~  i.s / / I C ~  j)o.~.si/~i/i~j~,/i)r / ~ * c / r i t ~ ~  / / I C  iiquid 
Jiliil j lortli~~g olVcr //lc pc~ckirlg ' s  )cqall uini i/s /cizk[rgc ill ~lrc,fi.ee vollm~c of /hc puckirlg in /he form of 
drop.s and trickles. T1ri.s leuds to /)evo cfliic.~.~. Tlic./ir:s/ o11c i s  j,o.vi/il.c. r.cla~el/ 10 /it(> ii~crcr~.virtg cf lhc 
/o/ul ~I~/CI.I>II~I.PC .vlrrjhcc ( I I . C ~ ( I  ellre /o  I I ICJ  c~tltJiriortirl s~rrfircc o/'111c LIi.o/).s o11J 1i.ick1c.s. 7'11~' S L J C O I I ~  ej/C;cl 
is ~ ~ c x u ~ i v e ,  hccur~.se of lhc i~lc~-cu.si~lg rule of iotlgi~~rdirlul nlhi~lg. in rile liqlrid phase due to the 
drffet.enl vclocity of ' / l~e liclrridjlm u11ti IeciX3, liqrrid. Tile iifluolce of lhc vi.sco.si~y and szrrfuce lerlsion 
of/ltc liq~~iclplrc~.se over 111c leczkn~e fi.on~ pncki11g.s i~~a~lr~uc/ ln .edj~oi t l  riiffircril tr~a/eriais is srua'ied. 
Tile .jlo\clr.u/c.s I I I I [ ~ L J J .  u.llic11 rhcrc is 11o It~e~k(l,qc it1 111c /\vo cli/Sererr/ ~i.uj!!:v jbr urrarrgcmen/ of llte 
" l i o ~ ~ c ) ~ ~ ~ o ~ r r l ~ "  pcrcki~lgs are ohmirlcd 

Key n.ords: packed-bed colrtmns, Hone)cornh packi~~gs, leakage of /he liquid phbse 



joul-nal of International Scientific Publications: 

Materials, Methods & 'Teclinologies, Volume 5, Part  3 

ISSN 1 3  I :{-25:{0, I ) I I I I I I s I I ~ ~ I ~  : I \ :  l ~ ! ~ ~ i : j j ~ v ~ ~ ~ ~ ~ v . s ~ ~ i ~ ~ ~ ~ ~ ~ ~ ~ - j o ~ ~ ~ - ~ i ~ ~ l . i . ~ ~ ~ ~  

EQUILIIURIUM I'AIITIAL I'HESSURE OF SO2 OVER TIIE AIJSOI1I"l'ION SLURRY IN 1 
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GYI'SUM TECIINOLOGY 
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Dimitar N.  Kolev. Daniela B. Dzhonova-Atanasova 
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Abstract 

Tlte trrosl \t,i~/ely used ~>r.occ.v.s /i)r j)t/t.i/;curio~l of  jlrre gcrvcs .fi.ont SO2 is irs c~hsorp~iorr usi~lt sltrrry 
co11lcti11it7g C'uCO.~. UII lo )rollv 11tel.e t11.c itn~t~Ilc~~iott.sji)r curr)itig orif (,/'[he SO2 uh.sot711iot1 uccording 
lo Iizis p~.occss otll~~.Ji71. hig c~zpucilj~ hoilers hecarrse of lhc grec~~ 11eiglt1 of 111e e.~i.\-[itt(: uhsorhers.fi)r 
1i1i.v ~ccltitolo,q~~, clhorrt 20-30 rtr. 7'0 ct.co/c ttclc, rrh.~orhcr:s .Ji)r .s111u11 (l i t ( /  t)ti(kN~ c(~/x i~ ' i [v  hoilcr.~, 
c ~ I I ~ / ~ / ) I ~ ~ ~ I I I I  c1~1t~iji)t. ~ i te  c ~ / ~ . s o ~ ~ ~ ~ i o ~ t  (!/'.SO2 c/rc ~ I L ~ L ~ L ~ . ~ . S ~ I I ~ ~ ~ ,  111) 10 tto)tb .VI/C/I  C / ( I I ( I  (ire ( /~~cii /~i/) lc  it) llrc 
li~er~ltrrre only for a lentperurure of2Y'C. Tlral is lt.11)~ c.xperintett!s~br oblai~~ir~g ofeyuilihriurn dula 
fior [lie parrial press2o.c of SO2 orset slurry corl~aitlirtg CaCOl, CaSOJ and CaSO, at dgerent 
lo,~pcr.attn.e.s orc curried otri. Tltc t.c.srll~s .sl~o)t~ I I I ~ I  /Ire itlcreasir~g of  11te /cntpcrcr~trr.eI;.ot~~ 25 lo 45°C 
Ic~ln's lo ohotrr 3 rit~tes irio.emitlg uf [he ptu.riol pressure of SO2 in rl~e ureu oj' [he lowest partial 
pressltr.es. Tlre r.especlive increasi~rgfor rite rarrge of25" lo 60°C is about 10 litnes. 

Key wortls: SO?, pzrrificc~tiott ofjlrrc gas, eqtrilihr.itr~n parrinl prc.Y.sstrre, uhsorp~ion slurry, Dpsuln, 
al?.soly)liotl ckegrce, e.\-l?erinleitr. 
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Abstract 

Tlte trrosl \t,i~/ely used ~>r.occ.v.s /i)r j)t/t.i/;curio~l of  jlrre gcrvcs .fi.ont SO2 is irs c~hsorp~iorr usi~lt sltrrry 
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lo Iizis p~.occss otll~~.Ji71. hig c~zpucilj~ hoilers hecarrse of lhc grec~~ 11eiglt1 of 111e e.~i.\-[itt(: uhsorhers.fi)r 
1i1i.v ~ccltitolo,q~~, clhorrt 20-30 rtr. 7'0 ct.co/c ttclc, rrh.~orhcr:s .Ji)r .s111u11 (l i t ( /  t)ti(kN~ c(~/x i~ ' i [v  hoilcr.~, 
c ~ I I ~ / ~ / ) I ~ ~ ~ I I I I  c1~1t~iji)t. ~ i te  c ~ / ~ . s o ~ ~ ~ ~ i o ~ t  (!/'.SO2 c/rc ~ I L ~ L ~ L ~ . ~ . S ~ I I ~ ~ ~ ,  111) 10 tto)tb .VI/C/I  C / ( I I ( I  (ire ( /~~cii /~i/) lc  it) llrc 
li~er~ltrrre only for a lentperurure of2Y'C. Tlral is lt.11)~ c.xperintett!s~br oblai~~ir~g ofeyuilihriurn dula 
fior [lie parrial press2o.c of SO2 orset slurry corl~aitlirtg CaCOl, CaSOJ and CaSO, at dgerent 
lo,~pcr.attn.e.s orc curried otri. Tltc t.c.srll~s .sl~o)t~ I I I ~ I  /Ire itlcreasir~g of  11te /cntpcrcr~trr.eI;.ot~~ 25 lo 45°C 
Ic~ln's lo ohotrr 3 rit~tes irio.emitlg uf [he ptu.riol pressure of SO2 in rl~e ureu oj' [he lowest partial 
pressltr.es. Tlre r.especlive increasi~rgfor rite rarrge of25" lo 60°C is about 10 litnes. 

Key wortls: SO?, pzrrificc~tiott ofjlrrc gas, eqtrilihr.itr~n parrinl prc.Y.sstrre, uhsorp~ion slurry, Dpsuln, 
al?.soly)liotl ckegrce, e.\-l?erinleitr. 
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OXIDATION OF CaSOJ BY AIR IN 'TliE TECIINOLOGY FOH I'URIFICA'I'ION 

OF I:I,IIE (;ASKS FllORI SO, 

1,jutzknn A. 1.jutzknnov. 11Icnn N. l<nzknzova-Vclkova, Nikolni N. Kolcv, 

Danicla B. Dzhonova-Atanasova. Dilnitar N. Kolev 

lrlstittlle of Chcrnical Engineering- Bulgarian Academy of Sciences, 

"Acnd. G. Bonclicv" Str.. Dl. 103. 1 1 13 Sofia. Bulgaria 

Abstract 

7'1rc /)I.C.SPIIIL'I/ i tr \ '~~/i~q(rl ior~~ (II.L' (.otrtrl~c'le~/ \!.ill1 C ' I . E ( I / ~ O I I  of LI  1 1 ~ ~ 1 1 '  .vrri~(~hl(~ ,fi)t. .\.III(I// L I I I ~ /  ~tiiiklle 
L ~ L I ~ ) I I ~ ~ / ! ~  hoilc>t..s f c ~ c ~ I t ~ i ~ / o , ~ ~ ~  ,/;)I. I . L J ~ I I ~ \ Y I /  of' S"i'I2 ,fi.ortr ,/lrit~ aq(r.sc~.v / )y t  ir/).vory?/iotr 1vi/11 (.LI('O,~ .~/rrt*ry, 
pt~o(lrrcir~~q , ~ I V . S I I I I I  ,Ji)t. h/tilt/itr,q ttr~~tct~icrl. 7 i )  r.c*il!rc.c /lrc ctrl,i/ill itr~c~.s/ttrc~rr/.s it I I Y I . ~  c/i~c~itk.tl lo c,lirrrirrtr~c 
[he Ir~~t/~.uc~r.lorre hlock trtrtl rlic ccrr/t.i/ii~s (!/' /lie c*.ri.v/itig /c~clrt~olo~ic~.s ~rtrcl /o ~ / I : I J  /lrc~ slrit~ty of 
C~~L70,.211~0 c/ir.c~c/lj~ it1 [ I  , s / ) I . ( I~  [ / r : ~ v r .  f ) ~ !  / ~ I I L >  ,~(I.sP.s, ~ ~ t i / i z i t i ~  //rt, I I P ( I /  01. cwlpo~~u/iotz it1 ( I  cotrt(~ct 
cmtlorr?ix~r. s,:stctti. 7'lri.s tk~cisiotr rcv/r/irc~/ /)turc./ic.cr/Ij* ,/jdl o.~i(ltr/iotr c?/' tlrc' ('irS0.1 lo ( ' L I S O ~  iri //re 
o.vit/izer.. -4 coti.s/t~~ic/ioti O / ' L I  trc~t+ o.~idi:cst., Oi\~iclc~/ lpu \vt./ic[l/ /~~lt~/i/iotr.s iti/o -i ~ ~ / r ~ ~ t r r / ~ ~ ~ t ~ . s  1j~it11 I ~ L ~ K I I / L I I .  

distr.if7rtiiort of tlre air. it7 [Ire s1rir.r~~ h ~ *  r,reu~u ofper.fi)r.a/ed horizotr/ul iuhcs, is described. Some 
pmsihili~ies~fi~r. cleot~i~ig of tlie ot.ifjces of'tlre ti~hes are sl>ecial(~l investiga~etl arid a .solution is found. 
I/  is .slio~~~ti / I I L I I  ( I /  J>I .L 'SCIICL~ ( ! J ' c ( I /~ I~~ .YI .Y ,  J;L' cltid A 111 iotu. ttrot.e /Iruti 9Y% ()/'the s/rrr.ry cut? he osidized 
in 9 ho1o.s. The obuined tljier the tlrj.ing of the slurq, .~J 'PJ 'UI?I  i.r lvhite. The resr of its compressive 
stt.ctrgth sho\c~s a value of 3.5 ,\!Pa, i.e. 40% higher thutr [Ire r-equiremetir.~ of /he ~ u l ~ a r i a t ~ '  national 
.~ /~r~d~l~ .d , j i ) i .  h~iikliti~~: .g\y1.~11171. Tlre ohtaitred dtlta are ~i.rcdfnr desigtiitig the o.ridizer of an indus(ria1 
itu/~rlltrtiorr~ fur (nrr.ijicc~liotr cfflr~e g~r.ses./i-onr SO?. 

Key w;irtIs: p~rr,ijiccr!iorr of Jrtc gases, S02.renio\.al, ahsorptiotr degree, riot) rechrtolo~, catalyst, , 

CuSOj O . Y ~ L / L ~ I ~ O I I ,  .S/LII.I;IJ, gp.sii111 contpres.sive stret~grh. 
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Abstract 

11 rlo~. /jpe o?f ' i tn/c~ll tr/ iot~~/i~t~ SO, t.cn~o\~ulji.ottijl~~e grrs. pt.odrrciti,q /rig11 q r ~ t r l i ~ ~  , g y ) . s ~ ~ t r i ,  is tlc~scrihcd 
11 ct1.sln.c.s cot rtlirio~ 1.s ti1 11*11icll llrc tr1~sorl)~ioti j)roc.cp.v.s is j)t.trc~/ic-rrl(~, ,qn .vitk* corrlr~ollcrl 1vil11 
elitt~itiu~iot~ (!/'/IIC, I.LJ.S~.S/~JIILY, it1 [IIL* li(111i(l j)Irt~.sc / ) ~ / O I L / ~ I I ; I ~  I(!I*L,I. I)C/II-CY,II ,ytr.v ( I I I L I  Iio/~ritl tit~tl /X*/IVL,CII 
111c liquid w ~ d  soli~i CuCO, lrse~l as ahsorhc~lc. This gi\-cs rllc ~~o.~ .~i I ) i l i ly  IO.CUICIIIUIC llie u0~orpti01i 
11.sit7g ~lula fiotrl liletvrlln-e, 11,llich eIitrrir~c~/es lllc t~cc~c.s.rity of per$)r~mitr c.1prinret11.s .fir tile give11 
.s~~.s/cm ~rtrtl trh.sot.her coran.lrc.liot~. 771c  tic\^, itr.s~crlltr/iot~ otl.vr/rc.v I~i,yli t~h.sor~)/iori tlc,qrc.c., nlorc ~litrrl 
99%, utd  provides oj~irntrl cotl~lilio,~.~ jbr o.~itltrliot~ ~lrc C'uSOJ lo g):)y).s14111, .snlull lreiglrl (4' llre 
packilig ofllle ahsorbe,:~ utld loll, press~irc drop. Tlie iri.~tallariot7 is itllendedfir removal o fS02 f iom 
rile flue ga.s~s /i.orti sttiall arid rtlidJle capocil~~ boilers, hiif \villz small clratlges cot1 he raed f i r  big 
boilct:~ loo. 

Key words: SO, ret?~o\~al, flue gas, )lev1 ope of inslallariori, s I ~ w I ~ ,  nplit?i, absorprion degree, gas 
side l~or71rolled absorplion, packed bed colttn~n. Holpack packi~lg, s~nall and middle capaciy boilers. 



BJIMXHUE HA @U3EIKOXUMElrIHUTE CBO~~CTBA HA TEYHATA @A3A 
B'bPXY IIPOICAIIBAHETO ij[ B CBOEOAHOTO CEYEHUE HA KOJIOHHM 

AIIAPATH, 3AlI'bJIHEHH C II'hJIHEXH C BEPTHICAJIHH CTEHH 

INFLUENCE OF THE PHISICOCHEMICAL PROPERTIES OF THE LIQUID 
PHASE ON ITS LEAKAGE IN THE FREE VOLUME SECTION OF COLUMN 

APPARATUSES FILLED WITH VERTICALLY WALLED PACKINGS 

Elena Razkazova-Velkova, Daniela Dzhonova-Atanasova 

ABSTRACT: Among all types of packings for packed-bed columns, the vertical-wall honeycomb 
packings show the lowest pressure drop per transfer unit, i.e. the lowest energy consumption for c a v i n g  out 
absorption processes. A limitation for its practical application is the possibility for tearing of the liquid film 
flowing over the packing's wall and its leakage in the free volume of the packing in the form of drops and 
trickles. This lea& to two effects. The jirst one is positive, related to the increasing of the total interphase 
suflace area due to the additional surface of the drops and trickles. The second effect is negative, because of 
the increasing rate of longitudinal mixing in the liquid phase due to the dzfferent velocity of the liquid film 
and leaking liquid. The influence of the viscosity and surface tension of the liquid phase over the leakage 
from packings manufactured fiom dgerent materials is studied. The maximum dimension of the various 
packings that does not allow leakage is shown and equations for its calculation are derived. 

Key words: Packed-bed columns, Vertical-wallpackings, Leakage of the liquid phase 
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