
I

ADÉORIIION CF IONG CiiAI}¡ ELECIROL]NES Oif

R.C. Bansal

(Depa¡tment of chenistry Panjab unlversity, cirandigarh-160o14r Ind'la)

CAIIBOI'i:S

UntlL reeently Lttile work has been
done on the adsorptton of long ehaln
eleetrolytes sueh as surfaetants on earbon
to., ' ta""s- (1-6).  Sinee these eonpounds are
fñvárlaUf¡i prósent in the industriaL waste
;áiü: tñé 

'problem 
has assuned eonslderable

lnportanee iron the poLnt of vlerv of water
poll.utlon eontrol. The -present wolk
áeserLbes sone of ihe adsorpLion lsotherns
of éurfaetar:ts on dlffe¡ent types of earbons
and atternpts to explaln the meehanlsm of
ad.sorptioñ of eationlc and anionLe
s urfaetants.

The adsorFtlon lsotherr¡s of eetyl
trlmettryl amrionlum bromlde ( CI/iB) r - a-
eationló surfaetant, sodlun tlodecyl benzene
sulphonate and sodlún- dl-(2 ethyl hoxyl)
sulbho sueelnabe (SN) ¡  both anlonie
su¡iacbants from thej¡ aqueous solutions
on a ;erles of sugar eha¡eoals and' several
eonrmerelaS. grado-earbon blaeks we¡e
'letermlnea át-aooC ln tlre Aoneentra-tion
range 5 x 1O-c to 25 x 10-ól'l . The results
for-dIAB ancl Sü) on eha¡eoals ln ü[e
eoncentratton range upto 2.5 x lOroi'l are
shovn ln Flgs 1 and 2. The adsorpt lon..  .
tends to reáeh a llnlting value after thls
concenttatlon and therefore has been
omitteil ln the flgures. The d'isttnetive
featu¡e of these lsotherms ls the cxlstenee
of a pronouneetl na¡Jna at a eoneentratlon e
of abóut 1.5 x Lo-ijt'f for dIAB and 1.8 x 10-o
¡.{ fs¡ SDSr

The shapc of the lsothern is
lndopendent of- tho nature of the earbon
surfáee although the magnltude of
a¿sorptfon ls ótferent-for dl f ferent
¿árbóñ¡-át óaeh eoneentration' Tho
áaéórijlión óf 

-tr,é 
anlonle surfaetantr ?N,

Lnere-ases with lnerease ln the le4nerature
of outgasslng vhl1e that of dIAB cleereases
wlth lñcrcas- 1n ttre^temperature of
outgass lng upto 80O(,C and lnereascs
ttrcieaite¡] it appears that wheroas the
adsorptlon of an áñtonie surfaetant onto a

. earboñ surfaee ls related lnversely to the
ánount of assoelated oxygen, the adsorption
of a eat lonie surfaetant 1s 

-  
¡elated

áfreeify to the anount of assoelated oxygen'

BroadJ-y speaking tkre lsothorms eould'
be spl1t up into th¡ee prrts: a gradual
lneréase 1ñ adsorptlon rnrlth inereaslng

concentratlon upto 1 x 1o-3t"t for GTAB antl
i .ZS x 1O-3t{ foi  Sm; a steep al :rost l lnear
r ise tn adsorpt ion witrr  1¡ereaslng eongentra-
tion tn üre range 1 x 1O-3 - 1.8 x 10-ól'Ii antl
á-tvnptotlc fal-l at hlgher eoneentratlons
urlirátérv-eirding up tówards a Llmitlng- value'
Til-Al;;ói¡tlnurties- ln the eurves ancl the
óóóu"ráñóe of the maxlmtr¡o were verlfled-by
;;ñáti"¿- the adsorptlon experlments' The
áu'pffeaté values r'reie founcl to be ln- good
áei'eenent lndleatlng that these brealces ale
real.

It ls interestlng to eorrelate tho
adsorptlon isotherrns with the -f-o¡rratlon of
áe;róeaies ln solut ion l .s.rrv i th ' r , l te er l t ieal
miéeei. te eoneentrat lon (ene).  The ene r ' ras
aátér¡nrneá fy tne eonduetance.measurements of
ihe sol-utloné of surfaetants (?). The
eonduetanee - eoneentratlon eurve shows a
break at eme.

It ls seen that the break 1n the
adsorptlon curv€ for aLl the surfaetants
agree very elose3-y wlth the eme. Ho.vrever,
tñe ma:<lná ln the adsorptlon rlurvs ln eaeh
ease. oceur at eonsiderabLy hlgher eoneetltra-
iions. It ls also evldent that the eharaet-
eristte break 1n ttre adsorptlon eurve oeeurs
á:-móst-at the sa¡¡e concentiatlon lrrespeetive
of the nature of the earbon surfaee. Thls
stror¡s ürat the eause for lt Lles ln the
solutlon and not ln the natu¡e of the adsor-
bent surfaee.

Ratej¡ of Adso¡n!&gs The rates of atlsorptlon
ñilffiCE-ror ttme intervals varYing
between 30 mtnutes and 7L brs. on several
sanples and several eoneentratlons. The
adsórptlon was rapLd ln the first fow hours
and r,rás atLeast 50 per eent eomplete wtthln
flrst 2 hrs. By the end. of 12 hrs. the
aclsorptlon vas álnost eonplete. Tire rate of
aclsorptlon lnereased r¡Lth lnerease ln tempera-
tule.

ISa.Lq.-ql JüCgEgl-igg : The l-sosterle heats of
áitsorptfon for the adso¡ptlon of CtrAB ltas
deterrnlned fron the adsorptlon lsotherns at
3o and 4OoC on a sanpla of earbm blaek. The
shape of the !.sotherm was slmllar at the two
tenleratures. ftre heat of adsorptlon rvas of
the- o¡cler of 9oO eals per nol-e Lndleating
physleal nature of the adsorptlon.

$lfg.e¡iee qf II{-on a9so.rp.tl.9Jt: A few
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experitnents- l¿ere ealried ou_t b1' eontrolling
t!9 nt l  of  the surfaetant solut ion by ihá---
a-ddit,lon of equal amounts of solutlóns of
;:C1 ox I'iaCl or lIa0II of jinor¿n strengths.
ihough the pH of the mlxed solutioñs d1d
rot ¡emain str let ly-eonstant over the whole ¡a
Ipngg- of aoneent¡at lons for one experlment.
lhe óhange was sl lg l : t  (O.1 -  0.4 pH units) lIt was fóund that Ehe áasorptióñ ór c.r;f¡ 

'-
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