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b}

The inlet terwerature of the liguid was obiasined by stirring the
selution in the resorvoir vwiil: a moreury theraonelers The outlet
temperature vas road on o Doreury theroomeleor chworily past the

»

Junetion off the twe 1iguid diocher-e linos from the coliuxie

“he dala collected for the carbon dioxido-sodium carbonnbow

a

sodiun bicarbomale rms io riven in Table I in tho Appendixts

The titration for total sodiwm ion concontration warc carricd
oul in ihe followin, maviers To a 50 milliliter sawle wore added
2=35 drops of phenolphinalein indieator solution. Uydrochloric aeld

D approvinelioly the mormalily of the sampls solution was added
intil the solution becanc colorlosc. AL e noint, 2«3 drovs o
bromphenol blue solubion was added and the titration contimwed Lo a
sreon endooint. The sammle was then bolled Tor 1«2 minutos, the
dissolved cardon diomide belry ezpelled and the solubion chanimy
fron sreen to blue to indige in color. The sample was thon cocled
o roon temperalure by Lrmorsion in o myming cold waler balh and
the titration then carried to 2 zresn endpoint. The final ineromont
of hydrociiloric acid addod was of She order of 1 27 of thc toial

&

acid useda

In the deteorminetion off blicarbonale conceniralien thoe saple

"

was firel trected with & oxeeos of sodim hydroxidce Lo gonwverst
all bicarbonots Lo carbonate. Saturatod bariun chiloride solution

Je RN e ot et - cad A X ER 2. A A L =
(4= times the stolchionetiric quaniity) was thon added Lo precip-
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itate all carbomato agp barium carbonabe. The oxcess sodiw: lyrdromide

was then bacltitrated, using phonolphitislein aos an indlealor.

(a2

The hydrochlorie acid used in these rums wes siondardizmed

7

amaingt marcuric oxide as outlined by Holtholf and Sandell.

The sodiu hydroxide solutions used were preparcd freosh for

each day's worl: fron chonically purc peliets. The hydromide was

a

bl

ptandardized aseinot the hydrochloric acid, a portion of salturated

bariwa chloride solution being added nrior to iitration. o anound

of bariu: chloride scolution added wae equal to tha! inmtendsd Jor
usc in thabt day's bicarbonate titralions

Procedin: the absorpiion worlr with sodimm carbomale solutiong

a total of 15 runs wore nade absorbing carbon dioxide in walere These

sorved to rive exporience in operaiion of the column and, more ime

portantly, as a check of the efficiency of this erperimental col-
wae Teble II in the Anpendin comparcs some ficures obiained in
21 [+ 1 & o

these cheel: mms with Shulnan's data,

for those carbon dioxide-water rms, inlet end outlet samples

wore obiained as previously deseribed for sodiuwn bicarboale selutlons.

T¥olthof, T. and Z. Sandoll: Texthool of Quentitabive Inorranie
Analyeis, The Macuillan Coly Hew Yorl, 1952

,,-mZL mity Helia and HaCa Holestads 0De cive
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An excoso of sodium hydroxide was added to the sainle to convert

the carbondc acid to sodium corbonate plus excess sodium hyrdroxide

Saturated bariun chloride solution (f=4 times stoichiomeiric duone

Lity) wae edded 4o precinitate bariun carbonnte and the remmining

sodimm Lydroxide titratszsd with standeard hydrochlorie acid Lo a

prenolshinnlein endpoint.

>

All Sitrations wore coarriod oul in a roo rexoved fron the

abgsorpiion equiznent to reduce tho poesibility of error fron any

carbon dloxide lealmse fron theo equipnont.



CALCULATION OF RESULTS

Zas Rales

A rotaneter calibrated for atr flovy measurenonts was used for
detemination of carbon dioxido feed to the absorpiion colume. The
correction factor applicd Lo the rotameler readinqg was siven by

he followins squation

( 342»] %
44 5| 1+ 555
GCO-;_ = GA!R T = )

_9

vhere & is the mess flow rate in poumds per hour nor square foblb of

erpby coluwr, and ap is the maqe sressure of the carbon dioxide,

3%,

21 LY

neasured shor:ly upsitreas of the rotaneier, in inches of tobtrabro=-

monethane «

Liquid Bates

A rot nmeter calibratoed for weler was used for ligquid flow
MEABUromnonts «

Flow rales for scdiinn carbonalew-sodium bicarbonate sodutions
vere caleulated on the basis of three assunptions. Pirst, densitles
of sodiuwn bicarbonate solulions wove asoumed equal to densilties of
sodiwm carbonate solutions of the sane welrhil composition. Second,
Conecentrations of sodium carbonate ond sodlum biearbonate wore aoe-
suned additive for purnoses of detowmining solution densitlos.

Third, coefficionits of discharpe vere ssmmed invariant throuchout

all the mmse.
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Based on theso ssmmptliocns, the follawing egqualtion waz dorived

for ealeulation of liquid feed rntles

€
. 8- © Cw )7
LSokN = LH:.O (;:__Qi * Q:’

yhore L is the rmes flov rale in pounds nor hour ner square D00%,

and €, ond € are the densilios, resjpeciively, of waler and tho

experinonial sdlution at the mn temperaturs.

Gince the resulis of the oxperimental rume showed no tendency
Lo sive deviations all in ons direction sroporiional to flow rate,

ta Al

density, concontration, or viscosity, it ecan be stated thal rofinee
mente in in the ealeulation of liguid fesd rales would nol have

rivon a nmore selfeponsistont body of daia.

Caleulation of f©

R . . . 8
A vorieble whooe influence was £irst discusscd by MeCoy, Ty
the fraction of toial sodium ioms vhich are present as sodivm bi-

carbonate, is simply given by the ratio

_P - NND.HCOg

NU&HOO3 -+ NUQ_LCO'B

‘he nornalities specified in the above egquation wore calculated

3
HeBOY, 140l o Rtore Chemte Jours, 29, 437 {1903).



16

(]

from the litralions previously described in the soction of this

report on Unoratiny Proscdurs.

Teble III in the Appendin shows dais on the compositions of
the abgorbing solulions exnressed both as nornallty and in ter:
P

of the MeCoy coellficient, L.

Heirht of an Overall {lignid) Transfer Unit { MUy )

The data obitained in tho carbon dioxide~mier runs were ussd
Lo ecalculato NG tho helizht of an overall transfer unilt, basecd
on the composition of the liguid pacsce. The folloving oqualieng,

} 24
adapbed fron Sholman,” served o determine this quonbily.

]

_PCQz

760 (1 + ZHe )

RxadO8

1}

X* ?COL/H

= Xy —=¥a
HT Vo, £ (O =x) 0

Henryte Law Constant, M, was found for cach mm fron the data
civen by Bohrs The carbon dioxide »rosours used in eveluation of

equilibriun concentralions was talen as abmespheric prescure plus

“ehulnan, Hele and MeC. Holstads ope cite

930}11-, e Amne Phyeil, 3, 500 (1894).
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one=half the liouid head on the porous plate. Pz the eqiilibrium
concontrations wore considored oqual al bolh ton and boltion of Lhe
colrme Liquid concenireiior noy Xy were e¥prosced in pounds of ecarbon
ieride per nound of water. The heiriit of the eolurtn, Z, was neage
ured in feet. Shulmank correlations for the effocht of temperaturc

L

and eolupxt helght wore anplisd %o allow dircet commarisen with his
5
data «

Overnll Coofficient of Absorntion { Kea )

In order to derive an aqualion corrslatin~ the sbsorniion char-

* \

acteriotics ol the test colivy with sueh variables as Tlov rates and
liquid compositionsy and to provide o basis f r corparison with
otiier worlr in the field, all dain were reduced Lo the overall cow
efficiont of absorpiion, ¥r-m, expressed as pound=nols of carbon

dioxide transforrad per hour per cubic foob of coluym por atmosdhere

aressure dilforence of carbon dioxido.

The expression for the observed volue of Xra is

i

Kﬂ‘k = —A_N.iioi x L ‘b-MOIS/lu-~~P+3- odw

|
Zx103x Q5 Z

s

The teora Aﬂ?{co 7, Teprosents tho difforence in normalily of scodium

bicarbonatc bolween the ocultlet and inlel liguid.

3

lnen, Helie and o0, Holotads ope cite



CONCLUSIONS

Column Uperation

Tho gasebubble coluzn was found exirenely sirpleo Lo onerateoe
Visual inspection of the liquid and ~os roitmawiors and of tho liguid
lovel of the cokum wore sulliclent Lo show ol a ~lance whother the
colun was operalbing at the desired steady=siate conditionsy fluce
tuating sbout a point, or novins sradually sway {rom the presst

conditions .

Correclive actions to return the colun to sicadyesialic opore

3

atlong nost Crecuently consistod of

@

djusting the carbon dloxids

necdle valve or the liguid dischorse valve, more rarely tho liquid

feed valvet.

It was found during eoluym opervaticn that liguid rates could
be held fo within £20 vithoud difliculty. Gac rates, however, Lended
£

to vary by as rmich as 5% with a conseguent variaiion of sinmilar

mapitude in the liculd lovel of tho colimma.

The liguid level, ser so, could have beoon held more cleosely to
a siven sebling by usc of a wenbed talweol! line which rose Lo the

- into the rocoivers

5
(.'3

Ais3

desired liguid level hei~lil befcre dropdin:

2

Such an arrancement would probably hove roduced Tho liguid level

veriation to about +15 ns opposed Lo the firure of £4% obsorved i

o

*

the eznorinonial mxs.
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The greatont obstacle Lo smooth opersiion of the colum under
test was discovercd to be the manintonance of o gteady pas flow rate.
As the equipment wna sel up, the problen resolved itself into reo-
neing the sege pressure of the carbon dioxide from approminmately
ons thousand pounds per square inch in the commereial cylinder Lo
8lishtly less than one pound per sguare inch feed to the porous

nlate.

Thoush this variastion did nol have a rsreat effocet on the Kra
in the runs made, 1t would become 2 matier of incrcased inportance
in the use of this systen for absorniion of carbon dioxide-air

mixtures, poarticularly lean ras compositions. For such eXperimens

tation, a nodification of the rmas feed arransement would be required.

In the runs described in this report, the carbon dioxide drie
ving forece wos asmmed constant et 740 rillimetere of mercury. This
asoumption cousee & maxirmm of 17 error in tho observed Kua. However,
in rune where thoe partial preesurc of the carbon dioxide in the
feod nixturc approached the carbon dioxide vapor pressure of iie

absorbing liguid, fluctuaiions in the carbon dioxide fecd rate {(and

thus ite pressure) could cousc larse errors in the deternination

Fomn formetion, which Shulman deseribed as having occurred
only in one inch diemoier colurms, was observed guite froquently
in the fwo=inei colurm used in this worlz, The phenomenon vas agiras

vated both by increagse in solution concentrations and increase in
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sos rates. Hich oo rates obtaineble for the rmms on absorplion in
wvaler wore impossible of achieovenent for the sodium earbonate rmme,
a limiting value of aboul 40 noundc por hour per sauare foot being

found {or the test solulions.

This foan may be causcd by elther chomiceal er physical nrop-
eriice of the oporation, Chenical factors mi~hit inelude fimetions
he viscosit,y and surface Lension of the solutions entering the
colwme 4 physical explanciion of the loan would reauirs study of
the effoets of variocus tynos of epraratuc for introducing the liguid

into the colwm, and the proporties and behavior ol the liquid jets

produced.

Correlation of Dalta

A prolininary ationpt to correlateo thie dola obltalned in thin
vorlz was nade based upon the exael driving force exprossed as Hros-
sure difforence of carbon dioxwids in millineters of nercurye. Ths
equilibriwa values of carbon dioxide vapor pressure over solublons

FEN

of sodiun carbongie mnd sodivm bicarbonate were obiaingd from ih

. s . 1D
cquations of Mal and Babb.

For the conditions encountered in the omorinental mmso, the
caleulated carbon dioxide oquilibrium nressures renged fron O Lo

15 williseters of mercurye Thit is well within the ranze of normal

Y

e

10ai ond Babby Ind. dng. Chene, 47, 1740 (1955).
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atmospheric variaticn. The carbon dioxide pressure in the fmo phase
was in all cascs approximately 10 millimelers sreater than atnos~
phoric, on an overall colirn avera~e. Since nctual baronciric prese-
sures had not been recorded in conjumection wiith the emverimental
runs, 1t was decided to assume the averare overall driving force

throushout the colkrm as exactly 760 millimeters of mereurye

Using this driving force, the dala obiained was corrslated o

it the meneral equaltion
. ” >
Kga = ‘)QL’MGI F (N, F)

where ¥ is the normality of the sodiun corbomate (a parameler
chogen on the basis of nrelinminary correlations and later shovm 1o
have a posocible Ztheoreiical foundation), and the other symbols have

neanings as previously discuseed.

Graphical snalysie of the dala, »resented in Table IV and

Firures 4 throush 7 of the Anvendix, save the Tollowing equation,

T -

which should be nsoumed valid only at or aboub 20° to 25° Centir~rade.
- . 30 1 -molfs
qu_ = 1,00 x 10 < Lo 834603 8 (0.800-0_/,0/\/) /ﬁr~ﬁ3-a‘fn_

Table V of the Appondix zives a comparison betweon obscrved
valuves of ¥oa {caleulated fron inerease in bicarbonate-concentration)
and those caleulated fron the sbove correlatin- eguations. It ghous
that, emecopt for a few runs which are discuscod on pane 26, ajroow-

mont is found Lo within £87%.



The mothod of correlation is outlined iomediantely bolow.
Ag a first approximation, Kga was aszumed proportiemal o
lCO{}G K- a 4] I ] FAN .y E
L and independent of Ne. This con bs expressod as the equation
Kea /A = L G" , which, plotied on log=lor noper chould pive a
strairht line with a slope equal Lo ne

This praph, shown as Ficure 4 of the Appendiz, rave an erpone
ent of 0,508 for G.

The nexl step was to check the asoumed exponent of Lae To

EPA ] 1 * 3 k2 00:381% n tead
accomplish this, the eguation Kmn.GYe" =2 kn L™ wab plotied on
lor=los paper to rive o straight line vhose clone was n , the
exponont of L

This graph, shown a5 Fisure 5 of the Appendix, sove an empon=

L p ¥ e - Falth >
ent of 0834 for L, indicating thal the orisinel choice of 1.000
had introduced very little error in the correlaition.

A study of the doita and the correlablon thus for obiained led
to the bolief that the most accepiable nethod of introduecing a teru
indichtive of solution commosiition was by neans of a miliiplying

. . ; anh De308 .
foctor of the iype ( o=bH J. Plotting Kxaf‘ho’jgkﬁ o acainst
N on squaledivision sraph naper led to the equation

-1%- Sy 1 pod .
Kea g 1400 = 1077 1003 602303 4 800 - 0,110 1) o This cragh
apvears as Figure 5 of the Aprendix.

. B i e (14 O.{:‘?rg:’ o)

As & finol cheel, a log=los nlot was drawm of Eesa A7 *Y-( 0.000-
04110 )} argminet G (Fisure 7 of tho Appendix), vhich choved the

exponent of G indistin~uishable froa 0.303,



The emvponeni of Ly 0334, indicates that the liquid film
offers the major resistance to mass tranefer in this process. This
would imply that the ebsorstion systen under considoration is vaine
1y influenced by the phreieal diffueion of the carbon diomide through
the ligquid £ilme Had the reaction bebtween carbon dioxide and sodiun
carbonate beon the controlling factor, the emponent of L could
still hove been lar~e bul Kra would have showm a rise with inecrease
n carbonabe concentrations A reasonchle belief ic tha® tho primarys
fnction of the sodiun carbonaie is Lo provent the absorbed carbon
dloxide from exeriinsg any nreal bacl: npresourc, whiclh would slow

the aboorpiion.

Previous investizators, using varisd tynec of equipnent, have
siven exnononts for L ransing from Golidt Lo 1400e This differsnce is
orobaibly due Lo both the means used for liguideras combacting and

to the interrelaiion of the other fachors of the corvelaling

equations.

In eboorption usin- pure carbon dioxide as the gas phase, 2
superficial deduchion would be thal the sns rate would bhave no

effee’ on Lo value of ¥oo since there oxisis no concentrallor

sradient acrome ilie -as bubble, and comsequently no gas film

resigbonce oxichs. jlowover, in the type of mas-bubble colwm opore

ated ia this worly, the mas rate doos affeet ihwe absorpilon rale in

2t least two ways. Firvsh, hisher sns rates necessarily require an
intere-

-

ineropne in the size or mmbor of bubbles or hothe Thus tho



focial area available for nass transfer, a, will be some Dunetion
of the mae rate. Second, the prescence of either larser bubbles
or a greator mmber of bubbles afflects the path of the dowmcoming
liquid, malins that path loncer end more varied directionally,

senevihal increasins the turbulence of the liquid phase.

Thege phenomena are thus included in the correlation equas
tion whieh chows Xge beins nroportional to the 04308 power of G,

the cag rate.

A correlation of Xra wiih £, the ratio of sodium ione present
as sodium bicarbonate Lo the tolal sodium ions present, could not
be made from the runs detailed in this report. Harte and Balrert

have publiched dabta which would indiecate thal Kra varies rreatly

with f, their work being carried out in a wvettedwwall colum.

vhen the exporimental values of Koo/ LO‘sf’h GO.}O& vere
plotitod a-ainst N, the sodiuz carbonale normalily of the entering
liquid, a rood correlation was obtained, seeminsly independent of
the wvalue of £ excent as it is used Lo calenlalte the sodium core

bonate normality.

]T{a.rta, Celle and Rdile Bolors on. cite
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The nroporiionnlity of Koo to the Pactor { 0.800 -« 0,110 ¥)

can be Lypolthesized as duo mainly to chanses in the dhysical nrop=

crities of the obsorbing liquid, an increase in vigcosity wiil
increase in conceniration being one possible oxplaration, 4s
nenfloned provicusly, tho nesative coelllclont of I lends credoence
vo the belief thal the absorpbion process, as carried out in thls
vorin io prinmarily one condrolled by diffusion of Lhe carbon die-

~ .

oxido through thoe liguid 7ilm, rather than one of cheniceal reaction.

In this comection 1% is Lmporiant Lo note thel the corrselation
equation would indieate X to be a maxinim af o solulion normalily
of zoro, oy puro waltere Some ofthend caleulations, however, showed
i from the earben dhoxideo-walier runs Lo be abeub one-half those
Tound Lor podlu;m earbonate solutlons. Thus the prascence of sodiun

sarbonnle does oiort sone Lndlluonce on Eom, bl the exact nocchenis:

at these low nommlities (0 to 0.1} is nod cleoar.

Correlobtion with the literature

t was not found possible to malte o rirsorous ecomparison of
values of Ko obtained in this worls with thoso ~iven in the litor=

ature for three reasonsfe

First, the vash majorit; of data nublichsd wac obiained {from
aboorption of relatively lean carbom diovidzsenlr mixiurcs and fron
a praciical viewnoint, exirapolation of those erpirical corrclations

1

“o the ebsorpiion of nure eorbon dioxide counld Do & misleading
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procodursa.

Second, tho corrslations in the 1lileralture ru a germtb of
»hyreical and chemiceal variables Lo doseribe the bshavior of Hrne
Sxampleos of these factors includs pH, the logarithn of the viscoge

ity and various powers of o, the intorfacial arec.
» s )

Finally, thoe mas and liguid rates and ratios used in tils worl
are quite far removed fron Lhose in the literature due to the nodure
of the abeorbdins equipment used. Tho wetledewnll columy using a
thin il of liguid and o large volune of gae is diametrically ope
nosed Lo the pas=bubble colum vherin a large 1lguid volwao conlacts
a relatively snall smount of sas. Tho pached tower falls belyeon
thase two typos of eosuinment in relalion to mas and liguid rates.

The liquid rates usod in this vorls are two to ten times sreater
than those in the literature, while il rps rales are ono=-tenth to

one=hall thoze published for other types of absorpilon anparaltus.

Some calculations vere made Lo give a qualitative comparison
with the correlation of Furneg and Belli&mer.& These authors had
used their own worlr plus the resulle of previous investlicalors Lo
derive an equation showin: Xoa independent of the sas refe and apiroXe
imately provoriicual io the one~halfl power of L, the ligquid mass

ratos For a liquid rale of 10,000 sounds por hour per squarc foob

I’Pﬁlrmas, Col s and Bellinrory Tranve Add,Lhalie, 2!“.' 251 (1930}
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in & packed tower containin: one~inch Berl saddles, a ¥ of zcboud
0,13 is found. For the sonme liquid rate in the sase~bubble column
Koo is of the order of 0,50 to 0475, denending on the other con=
ditions of the run. This voariance is in the evpocted direction since
tihe sae=hubble colizm is, from o theorelical point of view, best
suited of all three tynes of conbacting equipnont Tor use In proe

cesses in which proctically all resistonce to absorption is in the

Pressure Lrop

Thourh no detailed analysis uns made of the factors alfocting
the pressurc drop throush the column, some coments may be nade

based on observatione over the course of the experinmental runs.

fho prescure drop across the dr; porous plate was approxinmately

four inches of waler ot the sas rnles used in these exporimonis.

The pressurs drop across the {wei) porous plate during actual
colwrm oporation was about ten inchee of watere. The variation in
pressuro drop across the plate with zas rate was conslidersd quits

grinll,

A slow tendenc; was Pound for pressure drop aeross the dlale
to increase from run to run. This can probably be atiributed to

Pouling of Zhe pores of ihe »late by a corbination of iron rust

=3
Pron the liguid-reserveir-zud ealzing oul of sodiun salts during
b
the intervals betwoon runs.
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The pressure drop throur: the ligquid portion of the columm was
dependent on both the liguid and rac rates (and to a mnller demree
on solution concentraiion}, usually beins of the order of 75 to 90%

of the colum ligquid heirht.

A-reonent of Dala

It wap found during caleulabtion and graphing that tuwo mums, 21

and 2, consiglently rave points sbove the correlating line, vhile

three rung, 28, 29, and 34, as remularly Pfoll belew tho line.

Mo simple single explansbtion was deducible for this behavior.
A longer series of runs would probably tend to maocolh oul such dlo-

crepencies a2 colum and operation fell into a nmore unmiform patierne.
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oBH0
50220
14000
9700
11300
9700
o740
13560
9700
9540
13550
10150
2950
11530
10060
11340
2650

Unito,

TABLE I

EXPRRIMENTAL DATA

G % My, D T
B2 D 1245 1148 Tl 119
el 154 11.0 ] 20 o2
530 12.5 1049 o 20
36 ot 156 11.0 e 2347
5% ¢ 12.2 1045 a3 2y o2
3363 1543 12.7 e 2363
a8 150 1143 “of o
S5l o 1545 11.7 Te3 ol b
Bl o 1341 12.2 "3 25 40
52 o5 13.2 11l.1 ] 25 o7
5140 13.9 112 £a3 18,3
3t ot 13483 12,7 7ol 15 43
“lel 1345 110 Sef 2345
i 1545 11,1 10.5 ol 2
%5 49 1540 11.6 Sult 21.1
52e7 134 10.7 11.3 2143
B45e5 1344t 10.7 14.0 el PN
L and G = pounds/ hour-foot®
Z and Ziy= inches

e = inches of tetradbrononcthane
To =00entisrade

Len~th of run in mimtes

Length
of rmm



TABLE II

CARBON DIOXIDE~YWATER CHECK RUNS

HTUyy, HTUgg,
from from
R G L Shulnman’  Bxperimental Run
10 ol Looo 1.10 1457
1 F1e2 3120 0.70 0492
12 20403 12740 1.52 172
13 704 5950 0459 0475

Hotes Values of HTUyp from Shulmen are correcied to
colurm hei-ht and temporature of sxperinmental
rune

Unite; G and L = pounds/ hour=foot?”
K’i‘ﬂ'QL z foet

o
JShulnan, Hale and M.Ce Holstads ops cite



TABLE I1L

COMPOSITION OF ABSORDING SCLUTIOND

R Wigoan Fiaguon 800 £1a Lout fovra
14 Oelh27 041370 00998 0.,0401 047250 03315
19 0.Jd915 0.8 041781 01136 043405 04770
20 0,1915  0.195 0.110% 01136 046001 0.4013
21 0.3165  0.2005 0.1402 00572 0453000 02736
22 0.31556 042053 0.1201 043200 0 40090 05009
23 045325 0.5230 0.110% 0.0017 0.21%5 0.1076
2k 045325 05230 0.1002 00017 03570 0.1793
25 0.5323 0W4205 01249 0.2106 052 0.3279
26 047330 05757 041120 0.2154% 03630 0.2017
27 047333 049% 0.1334 045220 05020 04125
23 0e522 03163 007 05143 046315 0457290
20 04522 0.2076 0.0852 05897 07200 048550
20 OOl 043230 0.1325 0.1212 02707 0.1930
51 CJoh22 Q7372 01145 042137 03405 042706
32 0.,0405  0.652h 0.1163 043103 04332 03718
33 00405 045025 0.123 05312 05156 0499

3h 1.2413 10754 0.0740 041556 0.1952 01750
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TABLE IV

VALUGS FOR GRAPHICAL CORRELATION

<4 Kaqa <«

Run Kga fiﬁz'_‘_’_gj GI:.; :a LI?B‘;;.:.C:O; '/:ﬁnj(o_ 8:0 ioo o N)
14 0455 0 AT 0155 04758 1.37

1 050k 04609 0,174 04310 1.76

20 Ou72h 0517 0215 0755 1.52

21 591 0 o505 0.196 0927 1.3%

22 0524 0576 0242 04333 132

23 05 0450 04151 0.715 147

ak 0750 0770 0.218 14027 2437

25 0719 04326 0 o209 0.7h2 Ry

26 0 AET 0AT77 04154 04740 150

27 0536 04362 0155 0757 1.72

23 062 0 o355 06135 0451 1.03

29 04559 04354 D121 052 1.04

50 04333 0555 0155 07H: 1.74

31 0501 0507 0170 0.713 152

%0 04501 0498 04156 0.7k 1.50

33 0573 04309 0.170 0.705 1.53

3 04200 04301 04003 037 1.01
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Fisvre 6

Ko x 10%

0.834 ., 0308
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TABLE ¥

COMPARISOI OF Xgma VALUES

Koa fren Kmo from

Correlation Run

Bguation Titrations
0492 0455
0580 0,50k
0.750 Oe724
0495 0.501
0777 0.32%
0440 045
0550 0750
04763 0.715
0470 0467
04530 04536
0705 0462
0508 04359
04520 0553
0.61% 0.501
0483 0,501
0.510 04573
0.503 04200

+
A5}
2

]
1
»
R

L
P
.

Wi

36

% Deviation
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oo aase rale in lh. hre gg. T

Helirht of an overall iransfsr umit

Absorstion cosflicient in lb.-mols;

in 1b.,

1
AT o= 00w T .

Totnl sodiun norwmlity

14

Bodix corbonabe normality

W
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Averans nressire of =1 11inet

Sarbon dioxide drl - fores in atoosnhores
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coneasntral
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4 fmectlion

ars ol ey

J\;fx, kRt ‘3._.;,”

{(1igquid) in feel
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