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Ahsiraet

The adsorprion capacity ol three tvpes of lrays clavs (kaoline, parceling ard boadonite] and thros fvoes
af ioa — exchange resin znd imported zealive ar: Investigzled. Fhe aduorption data are presented Laing
adsorpticn aherm anrves snd are best fitted using Ihe Langmuir wiseration cquation thal vields

todcidouwer: adsorption capacity ol adsoreuts (o -
vipacity cenchod o 99, 0% and somernies omilar to the adsarption capacity of inn

exchange or clays}. lrayt clavs show high adserption

crchanue. The affost of

initial concerlraliv of lead jors selatons on the aoouwny of adsortion nee studicd alse.

Langinuir constants cguations have been calzulazd fr the seven diffurent sdsorbate at 25°C. The
rercentage of lead removal at equilitirinm increases with ineresing infval kad was concenmations. Lhe
tesules obtained could be useful Rir the application of ragi clays Lot the PE™ reonwal rom industriul waste

waler,

Introdwuetian

Losd iy one of the most comunon loxic
metals Tound at hasundous waste and superiind
sites Y. Sorplion technaloey based on ion—
cxchange proccsscs and plysical angd chemical
sorption has  found  inereasing application  m
van icus lields during the past years ® Tle vse of
serplion processes for the waneval ol heavny motals
frum  waste wawer is  especially  promising,
Inorganic sorbonts ars teresling haeaise tey are
in mmany cases choaper thar nolymerie chelats ion
exchangers, TToweyor, sorption of heavy melals on
inorgamie sorhents depends stongly wo the pH
value @wrd Jou  exchange propertics ol the elay
minerity ¥ The adsarption ol Ph> bw calearcouws
soil s poerly anderslood  in coniast  with
adsorprion by noncalvareous suils " Mast Tragi
smdies relaled 10 Gealesical stedicy invalved sail
elenients analyses and any mechanism adserption
study involving kinclics study aboul the vhjective
of the presem study is not found i lealrecher

The ndzarption reacticns affects cu mubilily
and aviilebility of ace clements, ncluding Ph.
Adsorption isatherrns rwst frequently used anc
Freundlich anid Langmuir { Le., equation {13 and
£23, respectively )
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Where, Kkr and n  ares Freundlich
coefficients; €, i» concentation of PP in
equilibrium solution. mg L7 K is Luncmuir
cecMcient related to binding ensray of Plboo zol
siolids; and b o Langnmuic adsorption maximom,
Le, rhe muazimmon armount of Fh adzarked on soil
selicds 23 manelayer, mzfe: O s tie amaoni of Ph

adsarbed  (madgy which  caleulated  using  the

cauation beliwy:-

0 - _IfCﬂ -z )V
"

Whore, (0. 5 the  conconration ol
comauiant in she solution before aising with
adsotbent  (mzL), C. & the cguilibrimm
concentration of 'L lefl in the selution aler te
experiment {nz/Ly; ¥ s volume of wst solution
(oal; aod ooiy Lhe rass of adsorbont.

The Tangmuir Eq.2 czn be rearranged into a
linear form ns shown in Eg. 1 by plocting €, 70 ag
g Tunction of C.. Pacsmnciors B and b ocan
deterimimed [om the lingar 2rapl,

E:_ o 1 | nl:'l,'.{-.hﬁ‘ ................................... |.‘1_]
L, h

Tl Langnair mndel azgsumes that:

{u) Adsorprion encrey is sunstunl and independent
al surface cavernoe,

(h) Adsompiion oceurs 8l loculised Siles with na
interaction bolwoen various fans in
the sifulion;

(v} Maximum adsorption oceurs when the claw
surface is covered by munzliyer ol cations,

Muterials and Methnls

The composition ol leayi chges and Seodio
wad i RIS study s piven in Tulble 10 und the
compasiion  of  the three  standards  Jonic —
vxachanger is given in Table 2 (0.8 ¢ ) of ¢lav
sample of ionic — eachamer was placsd with o
solution was preparcd by o suitable dihion of the
stanclerd [vad scciaie salutian {concentration 1000
mz L ]} with distilled waler s all experiments
veere carricd cut i round bollem 2300n1 . lacks 21
a constanc tempermiue of 2370 uging o rmary

................................. (3
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shkcr (OO rpmd o A solution vooene (100 201
with ceferent wital lezd concentration wnd pll
walnes was uused wile o deliaie armount el
azanchent,

Aer that the sennples werne shiken Jor (5,
10, 15, 20 and 30% min. the suspension was then
filtarer and the lead coeentrabion in e Dillrate
wis dstermzined  using oaramic absorption
spesiresenpy (AAS)repe GRCSDS plus (Tnaland)
and Uz lead convenlzabivn fppood wis delemmined,

The particle sizs of agl clays were in the
ramge al (50 31 pr while tor Zenlire was 100 pm
and for fanic-exzhange ranpe of (40 — 307 g,
o dilFarenee belween the b coosenlmlion of
iemtial sotmear and the fihered aupoeroaiam waz
takan as the I'b retained by the adsorbent surface,

Freundlich and Langmulr cquation { | and 45
were need to iterpret tue cquilibrinm adsorption
date and resvociive adseoplico coclTicwnly v
calenlated. Stepwize regression procedure was
vsal Lo sludy Lhe  celadivnship belween e
cocliieienss and te adsorbont proportice.

Rexnlts and THscussions
he  adsorpticn data show & highly

signilieani 1 G the Lanmmiir sdsomption isothenn
[ lahte 3 Adsorpiion Tsetherms were plodred
betwren Lhe aimcwis of lead ooy adsorbed per
wrem of (e clay sample (mg) ag o loeclion of
Uiz eyuilibriver free jon concentralion in the
salution (uigfLd, Fisures {1 — 71 shone Lhe anseand
of Phoadsorption by varicus ¢lars, and Figuees (8-
T4y slorw @ linear reladions of egd The segquence
el the suriation of Ehe maximum adsoemplion
vapacily (b (o the seven adsarbet ab 10 152/l lead
i1 was as:
Lo~ Denonils < Zeclite <0 Poreeline < £y
Eoacline = 2=
A1 2 mgt lead ians the sequence was as
Faow Hentonile < F < 0 < Jeplite < Kanline
Poreeline
At 50 mef tead Jons the sequence was as:
oo Benone < 4 < A o< Kanline < Xenlile =
Forceline
At 2D mpfl lead ions the sequence was ag
7y« Bentonite < £, 4 Tz < Feolite < Kaglioe <
Fureeling
At 20 el lead dong rlee sequence was as.
Lo Y=l Feolive <0 Bemonit < 45 < Kaoline <
Pareeling

In yeneral parceline  shows a highest
mAsamiun adsorplion capacily (b}, benlonile and
sacling Shonw snad mngimmung adsepllen gapacity
reach to the inniz ewchanpger maximum capaoity

Khuload A % AL =aodi

values a3 shown in Table 3. The amount of
adsarption of lead ions om the szven adserharas
surfiuces inercase with inltal concenuation of lead
ions  solution  inoreasc, bocause of the  high
adsorplon  cupaclly  witich  calonbaies  rom
Lammmuir cgnalion constan eq. (23 The Tangmuip
constant (ko which relatsd ur bind: g energy M ol
lead ions to clay sweface were caleulated also and
the sequence of variation of (R0 for various olay a
[0 el fead eoncenttation was as:

Lo =0 Bentonile < feolice = Porecling = & =
Kaaline < 2;

At 20 me/l concentration the soquence was as

Lo = Boaoniic = £y 5 L = feolile < Kuelne <
Porecline

At 30 mgfl concentration the sequence wig iy

Za = RBennonite < 7, < 73 = Feolite < Kaoline <
Porecline

At 40 me/l conceniration the Leqiencs wilh s

Ko = By < Benmomte < Fa -0 Zoolte < Raaling <
Parceline

And al 50 10 conventzaticn e sequsnes was as:
£ O < Feolite - Bentonite <2 7, < Knnling <
Parceling

This nesnls indicale w U calslonee ol an
getive sites on lagi edsocbate (poreclin:, kaolioe
aid bemonitz), this acstive sites reiated with lead
iong ke ionic exehanper acive sites (25, Z1) and
zeolie.

The 27 iomde  exchanger  shiow  owest
elTivicoey reached o 53% ooly aud stiow Lowees!
adsorption capacity and K walues which reinted to
the vanadiom nf funclionzl groap as shise in Table
2. Iragi benionire adsarhate ramoved D978, ol lead
ions which reach W the elliviency of £ and £
while Poreeline and Eaoline removed (97 - 083 %
of lend inms from the selution, ahle 4 shows Lhe
armeand of adsarpiion and cllieizoey percentzpe of
the seven adsorbet surfaces.

These preliminary resnits supgest thar fradgi
Gl sgem Lo be tmparlant 1 the Txatico of eavy
metals, §i) the clays serface chemistey wihich
determines propentics {ike to the cation exchange
capacily. (1) The adsorption capacity of clays
inerease with  initial concontration [ead  ions
solution inzreased. Therediwe, the knowledge of
hemwre metils recendon by Tragi oluys sre reguiced,

Cnoel usiim

P eowval of kel Lons from syorhetic
solution was  demonstraled  successfully on oa
Tabenriony scale wilh w scicolive jon — eachangs
process. Uhe Tollowing conclusivn van be deawn
{rom 1l i stndy
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The dzta obtzioed Tivan this study applied Lo
Fangraow aed Frewadlich isolhenms.

The Tavgmmie isorhenn poves o sdegamto
carrclubion cocllicient value (K, by K indicate
o thie bioding coergy of lead lous Lo adsorbel
surlaee; by melicale to the maximmi aocousl ol
leadd ions acdserhed on elay sorface as monolayer,

Iragi elays show high {K | k) values and
adserption efficioney rcach o %9.7% (hy wsing
berlmile). The amonnt of adsorption of Lead oo
un Lhe seven adsorhate surfaees mcrease with
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inirial cancantragion of bead kms dnerease. The
mechanizi of remave lead ooz is lon — exclianpe
wilh wdsorbale aclive sites and phvsical udsorption
and 1w smise ol owsing hentonire. nkseeption
procezses  wai o associated  wath adsecplion
prosesses, which tesalled from the ccowgarison
lwxiwwwn the maximnm adsorpricn capacily  of
beotonibe and e highesl adsomiion efficiencies
99.7% of Tanz ions adsooplion.
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Table 13 chemien! analyses of bragi elays (supplicd geological seanning compaoy)

Soientce

‘Table (5] 1angmuir conseant for aelenrption Pb™* un the seven surfaces.

Leutonite,: "T’E:JT’_'.? - Kanline * T o Pnr‘l:l_lme“% ot Feolite _
“fiH=1.63 e pl=Te6 . en=naz, " .5? T, pH-323E
Constituent | W%, Clonstitnent = W, %% Couslituent | Wite" : o Constiwent | W% ™
Rl An A 18.27 il E26 Sl a2
Al 1367 Al 1505 A0, a4 Al 274841
Call 448 Cats (1Y Cal) 5.1 Cafl 1].58
Mty 342 Mz 0.77 M a3 Mits(2 4.20
k() (1.8 IES (LUR ol n.15 L1l L s
Nas() 1L Feuly 144 Fes, 12 B
Fe,0; 5.i2 1500 119 10 109
L.l 12.4% L.ool 12 L.l 14.1 |
Table {2 Properties uf (7, £ and 2.}
e SR Lo A 1 B 2y e g
- = .""""I'_'l:‘- :':": ﬁ : -. ; e f_ H 1 ».l‘ o g
Functienal "-":_“Lﬂ&'r Méh, & Functional = s:'_agate:" Wﬂ’!}éﬂ " Il]n_r‘:b:.nnﬁuﬂ HEer Riesh.
mroop,., | répding] sroup” 3| aregiin pol s negatl vy
. 0ns- 2 ; .
CRSOGH | O O _10| 1452 RBORH it | s
| K. &0-H 015 00 [0 i 0.5 ol 1 5 R-5in-H 046 3 1040

-_-:';:Imins ?
i 3 13.0860 | 7.8710 | 60714 | 66448 (23153 ] 15755 1818 118867
7 0.iet | 079 | DoGas | eoT0w | 005141 0403 | D00a8 u_.u;:'.’.r:n:}.{mrwl {1.102%
z, aRanzol ga3s | 1378 | 142619 | 85944 | 62893 [ 125156 40 | 5555 | 1404
Kaoline :5..43:33. STTa5 | 164} 195692 ] 2046 | 243902 S0 | 54 | 683 ] 100
Percaline | 9.0376 eS| 3506 HTAT[ 580 [y ] & 1 116666 1 166,66
Foulile b 54236 | 27536 | 1721 |1:r'_u'}51 37882 | 16261 | 185185 | S0 { 6668 | 15607
Bemonite | LEY31 | 28376 |1.84:7 | 5074 54.n:sﬁ 1953 | 76923 |28 20 F a0
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