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Abstract Peatcontajns many functonal groups such as alcohoLs

aldehydes acids and Phenolic hydroxies which can he nvolved

in chanica] hond n€ withmetallic ims The use of peat fr ranova] of nicke] fram aqueous sojuton has peen nvestigted atvarous a

queous P values hymeans of [iduid scintillation counting The Present research shows hat he ability of bindin€ Nion Peat increases

with incrament of aqueous PH values and reaches the adsorton equilibrium rap ]y A reasonaple kineticmqjgl pseudo— second—

ordcrmodc’l has been devepped and fitted for sopton ofnicke] ( Iy onto peat The Pseudo— second— order mode] Povides a h £h
degree of comrelaton wity the exPerinenta] data {or he somption of nike]on © peat
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Peat 1s nhdeed a canpP exmyriad of chemica] sys
tems Pecause of the polar character of peat the ad-
smption/ exchange capaciy of peat forme] ons s Pa
tenta|ly verwy hig) Batch exPerinents using Peat for
the remova] of nicke] fran wastewater have heen stud
ied by SuH ",

DePite fe gow ng research effort n recent years
there is sti]] no consensus concerning somPtion_hind ng
mode] forngckelon peat In the Present suudy a kineti
analysis apout the sorption of g3 N1 ions onto peat has
been Presented n order 10 estah|ish kineticm echanisn
The Pseuda second- order equation was used 10 Predict
soption rates® 3

1 Matergals and methods

Peat fram Trelangd was dried ata tanperature of
105°C forogh and then screened Hough a 14 mesh
sieve hefore heing use] The elanenta] analys;s of peat
(mass percentage) iS4 27% of Cafoop 5.69% of
HYdregen 39 34%; ofOxygn (). 70y, OfNitogen re
spectjvely The elamenta] content of Peat js a functpn
of humification andm 'neralizatiox’l the vale of salini®y
is loveratH : C=1. 26 :1 (mORr ratoy while he
vaJue of decanposition is higher at C :N=9(). 45 1
( molar ratio),

An amount ofg3Ni ( Aldrich Co ) was diso]ved
in sulfuric acyl then mixed with stable N1 ( NB())),
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A fter PH value of the solutpn was adjisted 0g g the
solutpn was stored in volune conjca] flask The final
concentration was () 000 ¢ &ml and specifc actyvity
wassu Cim], All solution used i this study were di
luted wit distilled water as require(

Liduid Scintillaton Counting (1.8C) was used ©
analyze the concentration of Ni of] pml, scinti]lation sa
lution (5ml, ethangl 7ml.g -PBD) was added hoq
sm], undeteminate sojution and then the flasks of sa
lution were shaken and anapzed m [.QC sPectrum
( Beckman [ §80() afterp hours stijlness

The somtion of nicke] ons on® peatwas stud ed
by batch experinent All the tests were done in
capped conica] flasks bY susPending the Peat n Nisa
lutiog ad pstng€ the PH value 1o required value by
means Of hYdrochlorc and Potasum  hYdrogen
Phtalat buffring sojution andm xing on a shaker with
a constant spee] Samples were withdrawn at sujtahle
tine intervals filered hmough memprane fifter and
then analyzed with [.9C metha] UPtake valies were
cajculated using the equatpn

(G—OV
1= —m ()
Wherg  dt the uPtake Of Ni ono peatat tine t mg g
( -the inita] concentraton of Nji mg&/ ], (- the con
cen tration Of Ni at tine t mg/l, V. he voume of e
solut'pp L m,_the dy mass ofpea’t g
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7 Results and d scusspn

Uptake of Ni at vaying€ P vaue and tine are
presented m Fi€ | Ni can he easjly chelated and ex
changed with Peat in aqueous solutjon The capaci®y of
peat for hinding N i is exce]lent go Percentof”* Nimay
be bound by peataftergm ins contact tme The anount
0fNi1on peat ncreaseswith ncrease of ine W hile te
exchange process reaches equilp riuy  the uptake of N1
on peatkeep atequj]ijhrium vaJue There are wo differ
ent stePs i1 ahsoPtion Process 0f N i on pPeat possibly

@ at first there are such huge free actve sies m Peat
which may reactwith N1 that chem {sorPtpns wi]] reach
a peak rapidly @) secondly he adsorPton ofNi ono
Peatcanes 10 a hapnce after theyY have heen shaken af
ergomins agjtation

—a—pH=2
T -
—+—pH=5

. PH=6
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‘%\

n
-

L
\
\
1

adsorption/mg -+ g’
N~ w ¢
N\

150 200 250

t/min

50 100

AdsorP ton of® Ni in peat as a
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Fom Fi81 1t alo shows the uptake of N1 increa
sesw ith increase of PH vajue and vice versa We ex
Plain thatNi one of transiton mew]lc ions has he
same emPty orhit as hYdrog€en on and tnd © accePt i
sopted electons fran () and N Moreover H4 can
bines Peat more easjly than Ni anong [ov P value
Although cathoxy] h¥droxy] goups of peatmay he pra
onizd by H4+ Probably it will magnify electiostate
repu sjon and hinder conjugaton hewee®® Ni and free
polar fanctiona] goups of peat [f the value of PH over
runs he range of4 t©g Ni tends © hydwoyze whh
18 not favorahe {or sompton

Since the PhYsicochem jca] propery of Peat is hard
10 describ,e pseuda.second. order made] s applied {or
anazng the process 0f N i onto pPeat durng agjtation
The rate [in iting step may he chem somptions nvolvng
valency forces through the exchange of electrons he
ween covant nicke] pn and Peat nitia]ly itmust pe
assumed that the whole Process {o]pws Pseudo second
order sinjlar © [angnujr somPtion equaton

The peat nicke] reactionmay he represented in he

folbwing way
pPeat— H4+ N1 & (Peay, Ni-2H  (2)
Wherg PeatH are the polar sites on the surfice
of peat
The rate expression Ppr the soPtion can he de
scribed as
d(L;?H)l — 1{ (Peat— H), — (Peat—H), 2

3)
Wher? ( PeatH) - the number of active sites of
peatoccupied on he Peat at tine t ( PeatH),- he
numher of equilpriun sjtes avajlahle on the Peat
The kinetic rae equations for Ni of somtion onto
peatcan he rewrjtten

dq

= K= 4)

Wher k he rate constant of adsorPtpn  gmg
mi}.;l q- the anount of N1 adsothed onto peat at equyi
1ibriur,1 mg g q. the anount ofN i adsothed onto peat
atany tme,t mg/g

After separating the vargples and ntegrating this
for the poundary conditions =) 10 & tand de=( 10 qt
= qt Eduation (4) can he expressed as

1 1
ol ©

Eduaton (5) is the inte€rated rate law pr a Psew
do second-order reaction Eduatpn (§5) can pe rear
ranged to ohtap a |nhear fom

=Ll ®)
9 ki q

Eduaton 6) smanjpujated nto explicit functpn

of equation (7)

k4 t
ARSERTE @
Differentiating and linitng equation (7) no
, k4
lin ()

o= M army -
h can he regarded as nitia] sorption rate sjnce _t»
0 therfr
h= k4 9
Canbining equatpns (7) and (9) will cbain a
linear fom

t

L RN
q h+ q ao)

According 10 the [east square fittng mehod he
cons@nts can he detem ned experinenw]ly by P btthg
of ¥q agamstt b q may pe deducted fram Equatpn
(10). 1,/h or1,kaé¢ s the intercept of staight lne
and 1,9 is the s[ope of it

Substituting the data of Fig | o yq we draw
Fi82 Fi8p shovs a pptof Equaton (19) Pr he
sotion of nicke] ons wity Peat The results demon
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strate a h BhIY s fficant |inear rejationshP peween t/
q and t The data shows good canpliance with the Pra
posed pseudo second ordermode |
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3 (Conclusjons

Peat has stong affinity & Ni in aqueous soJution
and the reaction process is fast The P value of aque

X, MG,

L/

ous solution has great inflience on the soP ton 0f N i
The kinetics of sorPtion on® pPeat 18 Plloved Pseudo
second-ordermode] Perfect]y
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