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Slngle vapor adsorptlon isothelrs can often be
predicted ac equ1l1br1um, subJecE Eo some l ln lcat ions,
f rom the physical  propert les of  che adsorbate vapors,
by technfques based upon,Ehe Dublnin-Polanyl  concept
o f  a f f l n i c y  co -e f f l c l enc r -q .

Ic ls often necessery to predlct the adaorptfon
behavior of speclfic vapor!¡ 1n the presence of other
vapors and gaa epecles 1n nultlconponent or blnary
olxtures. The other specles D¡ry or nay not co¡¡pete
rrith the adsorptlon of the vapor specles of lnterast.
Techniques and approachee for predlctlng the equlli-
brlun adsorptlon of one vepor conponent 1n a nultl-
conponent or even a blnary ml,xture are ouch lesg
developed. Prevlous resulEg have lndlcaced thac
the folloslng rnodels have sone potentlal for appll-
caclon Eo nultlcomponenc adsorptlon by nlcroporoue
carbon adsorbents.

l. Dubinin-Polanyl pore flllIng gheoryl
2.  Johnrs mlxcure fsoEhern modelJ
3.  Myerts ideal  adeorpt lon solut ion theory6

In thfs study, these theorfee have beeo evaluaced.
In all the mdels, slngle vapor laothe¡¡ data are
used t.o predlct nultlcoEponent adsorptfon on BpL
actlvated carbon.

The Dublnln-Polanyl theory has been used uuch
lesg to predlct nulElcooponent adsorptlon. Ttre
resulcs that are avaLlable Lndfcete, however, thac
che theory nay have aome potentlal for applfcatlon
to nultlconponent adsorptlon. Bering et a17,8 ex-
lended the Dublnln-Polanyl eguatíon to lhe adsorp-
tÍon of uixCures by neans of the following equatlon:

Ttre second oodel and the associated lsoEherm
equacion, r¡h1ch r¡as developed by John et a1), 1s
very sinllar, 1n principal, !o the Dublnin-Polanyi
model :

1og 1og Plz - CtZ + Dr, loB I, l ' (2 )

where c12 and D12 are constants obtalned fro¡¡
slngle vapor lsotherns that depend upon Ehe co¡upo-
sltlon of the Dixture.
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N -  an' lnteger beEween 2 and 6
Wl2 -  ¡h"  toEal  amounE of  mixed adsorbate.

Flgure I shor¡e a cooparlson of experlmenüal
equillbriun lsochern data wlth both the Dublnln-
Polanyi ¡rodel and Johnrs lsothem model. Figure I
lndicates that these tr¡o models can be applied wlth
some degree of success to calculate nlxed adsorp-
tl.on fsotheru. Agreement ls better et low preasure!¡
but  s ignf f fcant  dfscrepencfes occur at  h lgher equi-
llbrfr¡o pressures wlch the nodeLs underescfinatlng
the atroun! adeorbed. These two meEhods do noc pre-
dlct che equlllbrlun adsorptlon of one vapor compo-
nent ln a uultl.couponent system. However, Ehey
allow predlction of the toEal amount adgorbed.

The ldeal adsorptlon solutlon theory has also
been used co predict arlxed gas adsorptlon wiEh some
ltuccess ac lorr coverages/lor relatlve pr.ss,rre6.
Tt¡e oethod aasumes thst the adeorbed phase forns an
ldeal solutlon and Lnvolves deEer¡nlnatlon of
ttspreadlng presguret' froú che single vapor isotherns.

Flgure 2 sho¡¡s a comparlson between data ob-
talned froD kinetlc studles on Ehe breakthrough/
penetration of CHC13/CC14 vapor nlxtures rhrough
BPL acEivated carbon beds nl th Ehe predict lons of
the tdeal adsorbed solutlon theory. Mole fractlon
of one conponenc ln che vapor phase i.s plocted
against mole fractlon of che saDe eomponent 1n the
adsorbed phase. Norr¡al lfquid-vapor equlllbra dara
are also shorn ln Flgure 2. the CHCa/CC14 experi.-
nenEal data shors a lÍnear relatlonshlp between gas
phaee compositlon and adsorbed phase conposltlon.
The ldeal Edsorbed solutlon Eheory predlcts a non-
llnear relatlonshlp, however. Thus, tE appears
Ehat adsorbed CIIC13/CC14 mlxcures do not for¡ an
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- Che partlal nolar volu¡¡e of mlxlure
coDponeot 1.

- rhe partlal nolar afflnlry coefflclent
of mlxture corlponent 1

Pol - the saturated vapor pressure of cou-
Donent I

f.. - lne equflfbrir¡m pressure of couponent 1
ai - the nuober of g.mles of component 1

' 
adsorbed per graa of adsorbent

-,!f4:íthe nole fractlon of cooponent I Ln the
.  

" . . . - l  
úadsorbed phase

l,¡- e B - Constants characterizlng the adsorbent.
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ldeal solutlon. Prelinlnary results on n-hexane/
benzene and CH2C12/CHC13 oixtures indlcate rhar the
adsorpllon resulls agree Eore closely rrlth both the
predlctionE of the ldeal adsorbed solutlon cheory
and the nornal vapor-l1quld equlllbra.

In conclusl.on, the ldeal adsorbed solution
theory can be applled nlth sone degree of success
to blnary vapor nlxtures adsorbed on BpL activated
carbon dependlng upon the nixture selected.
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Pfgu re  I . Experlmental and Predicced Isothel¡s
(BPL Acclvared Carbon, 25oC).
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Ffgure 2. Vapor-Llquid and l,apor-Msorbed phase
Equl l lbr fa for  CHCI1/CC1¿ Binary
sysrens (BpL Acr lvaie¿ Clrbon,  Z5oc).
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