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ABSTRACT

Removal of iron from wet process phosphoric acid solution was studied
using synthesized poly (acrylamide - acrylic acid)- titanium silicate (P (AM-
AA)-TS) composite adsorbent. The polymer composite was prepared
through gamma radiation-induced template polymerization of acrylic acid
(AA) on polyacrylamide (PAM) astemplate polymer in presence of titanium
silicate and crosslinker. The prepared compositewas characterized viaFTIR
and SEM. P(AM-AA)-TS was studied for iron removal from phosphoric
acid solution, different parameters affecting the adsorption reaction were
investigated (pH, contact time, metal ion concentration, adsorbent dose
and temperature). Removal percentage reached morethan 70% using P(AM-
AA)-TS adsorbent. The adsorption isotherms were studied to evaluate the
maximum sorption capacity of adsorbent. The isotherm studies revealed
that the experimental results could fit well with Langmuir model, with ad-
sorption capacity of 2 mg/g. P(AM-AA)-TS adsorbent was applied for re-
moval of iron from crude wet process phosphoric acid through batch, and
46% iron removal was achieved. © 2015 Trade Science Inc. - INDIA
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INTRODUCTION

Phosphoric acidisoneof thehighly applicable ac-
ids and the second highly produced acid after sulfuric
acid. Itisused in detergent production asraw materid,
food products, and dimentary suppliesfor cattle, tooth-
pastes and fertilizerd®3. Therearetwo known proce-
duresfor production of commercia phosphoric acid
H.PO,; thermal and wet processes. In thermal pro-
cess, H,PO, isfirstly produced by reduction of phos-
phaterock, followed by oxidation and hydration, while
inwet process; the phosphate rocks aretreated with
H,SO, or other mineral acid. Consequently, phospho-

ric acid produced by wet process, contains many un-
desirableimpuritiesasfluoride, iron, copper and other
metal ions originally present in the phosphate rocks
which affect the grade of wet process phosphoric acid
for applicationsin different fields. Someof theseimpu-
ritiesare Fe(l11) and U(V1). The presence of theseim-
puritiesaffectsthequality of the product. Consequently,
the mgjority of phosphoric acid produced by wet pro-
cess (about 95%) isused asfertilizers and excluded
fromtheusein non-fertilizer applications®™. Theusage
of phosphoric acid in someindustrial and food grade
phosphate derivatives (e.g. food beverage, toothpaste
and cleaning markets) requiresapplication of high puri-
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fication technique which enablestheremoval of the
above mentioned impurities®.

Different procedureswereeva uated for phospho-
ricacid purification as; precipitation, ion-exchange, lig-
uid-liquid extraction, adsorption on activated carbon,
membranetechnologies (eectrodidysis(ED), reverse
osmosisand nandfiltration)”3, Theapplication of these
techniqueswerelimited dueto somedisadvantagessuch
as. limited efficiency, high cogts of organic solvents, dif-
ficulty inrecoveringdl thesolvent fromthepurified acid
and increasing environmental pollution through intro-
duction of some by-products*®. Removal of heavy
meta sfrom phosphoric acid was studied by precipita-
tion as sulfided*”. Other cationicimpuritieswerere-
moved from wet process phosphoric acid by precipi-
tation as; Fe, Al, Mg, and Ca. Another way for remov-
ing these cationsisthe preci pitation throughincreasing
the pH of phosphoric acid. The content of Fe,O, in
fertilizer grade phosphoric acid (50% P,O,) should be
lessthan <1.5% Fe,O,*3. Highiron content decreases
thesolubility of fertilizer P,O, inwater™). The Egyptian
phosphate concentrates when leached with H,SO, or
recycled H,PO,, the produced phosphoric acid (50%
P,O,) contains 4 or 2.7% Fe,O,, respectively. De-
creasing iron content in wet phosphoric acid was stud-
ied usng different precipitating resgentsassodium sili-
cate, slicondioxide, potassumsulfate, (silicondioxide
+ sodium carbonate + potassium sulfate)
[0.8885:1.5672:4.0000], calcium sulfateand potassum
amyl xanthate (0.01-6.00 g/100 ml H,PO,)*.

Organometallic materialshave recently attracted
muchinterest to providenew advancesinironionscap-
turing sincethey can provide high surfaceareaactivity
aswell asreasonable chemical stability intheacidic
media. Inlinewiththistrend, anew compositemateria
based on titanium silicate and acrylamide co-polymer
isintroduced through thisstudy. Titanium silicateisa
highly insolublethermdly stableand suitablefor savera
goplications. Thebaseof unit of aslicaeminera isthe
[SiO4]* tetrahedron. Inthevast mgjority of cases, sili-
conisinfour-fold or tetrahedra coordination with oxy-
gen. Thesesilicatetrahedraare then polymerized to
somedegreeto create various structures, such asone-
dimensond chains, two-dimensional sheets, and three-
dimensional frameworks. Thebasic silicate minera
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where no polymerization of thetetrahedrahas occurred
requires other elements to balance out the base 4-
charge. Thesecharacteristicsinturnreflectstheir high
capability for adsorption and ion exchange proper-
tl e§20,21] .

‘The present work deals with preparation and char-
acterization of poly (acrylamide-acrylic acid)- titanium
silicate composite adsorbent (P(AM-AA)-TS). The
prepared composite adsorbent studied for theremova
of ironfrom wet phosphoric acid produced by leaching
of phosphateorewith nitric acidin previouswork?2.

EXPERIMENTAL

Materials

Wet phosphoric acid produced through leaching of
Sebalyaphosphateorewith nitric acid solution (in pre-
vious study) was used whi ch hasthe constituents men-
tionedinTABLE 1.

TABLE 1: Congtituentsof wet processphosphoricacid pro-
duced from nitricacid leaching of phosphate ore

Phosphoric Acid

Concentrated Recycled
Congtituent, %
P,Os 42.0 20.0
Ca0 0.10 0.25
Fe,03 0.45 0.25
F 0.19 0.10
Cl 0.20 0.14
S0, 0.21 0.18
SO, 0.05 0.02
Constituent, mg
Mn 6.7 24
Cd <03 <03
As 3.3 20
Pb <10 <10
Zn 4.1 12
U 4.0 <1

All chemicasand reagentswereof A.R. gradeand
used without further purification. Feand other congtitu-
ents of H PO, were determined using atomic absorp-
tion spectroscopy (AAS). Thefluoride content was
determined by ion selective e ectrode, aGenway model
3330 pH-meter supplied with Orion model 94-09 BN

) CHEMICAL TECHNOLOGY

Hn Tndéan g%wumé



212

Removal of iron from wet-process phosphoric acid using titanium silicate

CTAIJ, 10(6) 2015

Full Paper =

fluoride electrode. P,O, was determined
spectrometrically using spectrophotometer.

Preparation of titanium silicate polymer compos-
ite:

Titanium silicatewas prepared by reaction of so-
diumslicatewith titanium chloridewith equivaent sto-
ichiometry withvigorousstirring. ThepH of themixture
was adjusted at 7.5 - 7.9 using dil HCI and NaOH.
After filtration, the obtained gel waswashed with de-
ionized water anddried at 70°C for 24 h.

Poly(acrylamide-acrylic acid)-titanium silicate
(P(AM AA)TS) was prepared by gammaradiation
induced templ ate polymerization of acrylicacid (AA)
on polyacrylamide P(AM) asatemplatepolymer inthe
presence of the prepared titanium silicate and methyl-
enebisacrylamide (MBA) ascrosdinker’!, The con-
tent of titanium silicateinfinal compositewasadjusted
to be 50% wei ght percentage.

Adsorption of iron (Fe(I11)) from phosphoricacid
solution:

Theremoval of iron from wet phosphoric acid so-
|ution was studied asafunction of different parameters
(pH, time, sorbent concentration and iron concentra-
tion). A known volume of acid solution containing Fe
(111) was mixed with the appropriate amount of solid
composite adsorbent and | eft with shaking to appropri-
atetime. After shaking, theacid sol ution was separated
from the solid adsorbent and the concentration of iron
was measured using atomi ¢ absorption spectroscopy
(AAS). Theremova percentage (R%) was cal culated
&

R % =C,-C.x100
—,- @

whereC_and C_aretheinitia and equilibriumiron con

centrationin solution (mg/L), respectively.
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Thedistribution coefficient (K ) were calcul ated
usingtheequation:

(Co &= Ce)‘v
Ka = (mL/g) @
C.m

whereV isthevolumeof thesolution (mL) and misthe
mass of adsorbent (g).

Sor ption of iron from crudephosphoricacid

The composite sorbent was applied for removd of
ironfrom crudewet process phosphoricacid (produced
from through leaching of Sebaiyaphosphate orewith
nitric acidin previouswork) in batch experiment. In
this experiment appropriate amount of adsorbent was
mixed with appropriate volume of crude phosphoric
acid for 24 hour at room temperature. The concentra-
tion of iron was measured beforeand after experiment
usi ng atomi c absorption spectroscopy.

RESULTSAND DISCUSSIONS

Characterization of the prepared compositeadsor-
bent

Fourier TransformInfrared (FTIR)

TheFT-IR spectraof polymeric composite before
and after iron adsorption are presented in Figures (1la
and 1b). The spectrum of P(AM-AA)-TS showed
peaks at 2900, 1750, 1500 and 1050 cm-1, while
P(AM-AA)-TS-Fe has peaks at 3000, 1750, 1500,
1300 and 1030 cm-1. Both the spectraexhibit bands
for the carboxylic C=0, carboxylic—OH and Si-O-Si
at 1750, about 3000 and 1030 - 1050 cm-1, respec-
tivey.

M or phological characterization
Scanning e ectronmicrograph of P(AM-AA)-TS

85 T T T T
4000 3500 000 2500 2000

Figurela: FTIR spectrum of P(AM-AA)-TS,; Figurelb: FTIR spectrum of P(AM-AA)-TS-Fe.

CHEMICAL TECHNOLOGY

Au Tudian Yournal



CTAIJ, 10(6) 2015

Adel A.El-Zahhar et al.

213

5 oyilh 2
Figure2: SEM for P(AM -AA)-T Scompositeadsor bent

S SanEE T e

compositeshowninFigure2, confirmstheformation of
thecompositematerial. Theimagein thefigure shows
thesurface

Characteristicsand the surface morphol ogy of the
composite materid, in which the polymer layersand
TSsurface areatached together generating the porous
compositeadsorbent. Thisstructurewasformedinthe
course of polymerization process, asaresult of poly-
mer growth on the surface of TS particles. Thecom-
posite structure could be defined depending onthe na
tureand propertiesof inorganic materid. Itisgeneraly
proved that inorganic materialsexhibit essentid stabil-
ity owingtotheir structuresand pol ymerization growth
efficiency. Thegtahility and other physicochemicd prop-
ertiesof the produced composite enhancethe specific
goplicaions.

Sorption of Fe(I11) from phosphoric solution:
Effect of Ph

The speciation of metal ionsdependsstrongly on
the pH, which affect the adsorption reaction. Within
acidto neutral pH conditions, Fe(l11) may formanum-
ber of soluble speciesincluding Fe(l11), Fe(OH)? and
Fe(OH),*. Dimerized species (eg. Fe,(OH),*) could
be formed depending on solution concentration. The
removal of Fe(l11) from phosphoric acid solution of
variable pH wasstudied using poly(acrylamide-acrylic
acid)-titanium silicate composite adsorbent (P(AM-
AA)-TS) and the obtained results arerepresented in
Figure3.

—= Pyl Peper

75

70 e
65 e

o0
55

50

Removal of Iron, %

45

0 1 2 3 4 5 6 7
pH of phosphoric acid solution

Figure3: Adsorption of Fe(I11) from phosphoricacid solutions
of different pH usng P(AM-AA)-TS; adsor bent dose50 g/L,
iron concentration 50 mg/L, time24 h.

The results showed a dependence of Fe(ll1) ad-
sorptionon pH. Atlow pH, the protons compete with
Fe(111) and the predominant speciesin solutionisFe**.
AsthepH increased (0.5 - 2.5) theadsorption sitesgo
deprotonated and the adsorptionincreased (theresdud
Fe(111) concentration decreased). At pH higher than
2.5, soluble hydrolyzed species (Fe(OH)? and
Fe(OH),") go formed which inhibit the adsorption of
Fe(111) onto the adsorbent. Higher pH causes com-
plete hydrolysisand preci pitation which rendersthere-
sidud Fe(111) concentrationin solution highly decreased
(dueto precipitation not because adsorption)252,

Effect of contact time

The contact timefor complete sorptionisimpor-
tant to giveins ght knowledge about thekinetics of the
sorption process. Al s, it givesinformation onthemini-
mum timerequired for considerabl eadsorption and the
possiblediffusion control mechanism. Therequiredtime
for equilibrium could giveinformation about themove-
ment of Fe(I11) from the bulk solution towardsthe ad-
sorbent surface. The adsorption of Fe(l11) from wet
process phosphoric acid onto P(AM-AA)-TSwas stud-
ied at different time periods keeping the other param-
etersconstant (ion concentration, adsorbent concen-
tration and pH).

Theresultsin Figure4 show aninitid rapid raise of
iron remova, dueto theavailability of adsorbent active
groups. Generdlly, the adsorption kinetics depends on:
(i) the adsorbent surface area, (i) the nature and con-
centration of the surface active groups present on the
adsorbent which could react with Fe(l11) ions. There-
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Figure4: Effect of contact time on theadsor ption of Fe(l11)
from wet processphosphoricacid onto P(AM -AA)-T Scom-
posite; adsorbent dose50 g/L, iron concentration 50 mg/L,
pH 2.5.

mova of Fe(l11) reachesmaximum after 24 h, after that
time, no significant increasein theremoval of Fe(l11)
from phosphoric acid solution. Thisisdueto the de-
crease of thenumber of activesites.

Effect of adsorbent doses

Different weights of the polymer- titanium slicate
compositeadsorbnet, wereused for ironremoval a 25
°Cwithindoserangeof 5- 50 g/L whilethe other pa-
rameterswere kept constant. Wet process phosphoric
acid with 50 ppm Fe(I11) was used to optimize there-
quired amount of adsorbent under prescribed condi-
tionsfor maximumuptake. Theresultsin Figure5 show
that the adsorption of Fe(l11) increaseswithincreasing
the adsorbent dose dueto the high dose of adsorbent
inthesolution, thegreater availability of exchangeable
gtesfor theions, i.e. moreactivestesareavailablefor
binding of Fe(ll1) ions.

A significant increasein theiron remova wasob-
served withinthedoserange(5-40g/L). Itisclearin
thefigurethat the maximum removal for Fe(l11) of 70
%isobserved withthedoseof 40 g/L. Further increase
inadsorbent dose produceinggnificant increaseiniron
removal. Thisfinding could be explained asaresult of
cluster formation by adsorbent particlesresultinginde-
crease of surface areaand surface active siteson the
adsorbent!?28,

Effect of initial metal ion concentration

Batch experimentsare conducted to study the ef-
fect of varyinginitial Fe(111) concentration on the ad-
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Figure5: Effect of adsor bent dose(g/L) on theadsor ption of
Fe(l11) from phosphoricacid solution onto P(AM -AA)-TS; pH
2.5, time24h,[Fe(l11)] 50mg/L).

sorption (removal % and distribution coefficient) of
Fe(l11) fromwet phosphoric acid by (P(AM-AA)-TS)
adsorbent. Theexperiment wasperformed usng40 g/
L adsorbent with different Fe(l11) concentrationswithin
range 20- 200 mg/L. The concentration of Fe(lll) is

Represented agai nst both theremoval percentage
and thedistribution coefficientin Figure 6. It could be
obviously deduced that at the same adsorbent dose,
thereisadecreasein remova% andincreasein distri-
bution coefficient withincreasinginitid Fe(l11) concentra:
tion. Thisfinding could beexplained asat lower initial
metal concentration, sufficient adsorption siteswere
availablefor the sorption of metal ions. However, at
higher concentration, the adsorption siteswererela-

100 T—————F—"—F—"—"F"—T"—"T"—T"—T——T——

- 120
90 4
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40 | 40

30

- 20
20

10 +————7—1—
0 20 40 60
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BIO ' 1[I)D ' Wéﬂ . MI!G ‘ HISD ‘ 1&;0 ‘ 250 ' 220
Initial concentration of Fe(lI) (marL)

Figure 6 : Effect of initial metal ion concentration on the

adsor ption of Fe(I11) from phosphoricacdid solution onto P(AM -

AA)-TS; adsorbent dose 40 g/L, pH 2.5, time 24 h).
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tively low. Theresultsindicatethat energetically less
favorablestesbecameinvolved

withincreasing metd ion concentration and attrib-
utableto competition which causeblockingtoavalable
adsorption sites on adsorbent!?%.

Effect of temperature

Theremoval of iron from wet phosphoric acid so-
lution wasstudied at different reaction temperature (25
- 50 °C). The experiment was performed at reaction
time 24h, adsorbent dose 40 g/L., iron concentration
50mg/L and pH 2.5. Theresultsin Figure 7 indicate
that theremova % of iron wasaffected by theincrease
intemperaturefrom 25to 50 °C where, theremoval of
iron decreasesfrom about 69 to 50%. Thisbehavior
indicatesthat theiron adsorption from wet phosphoric
acid solutionby P(AM-AA)-TSisan exothermic pro-
cess. Theroom temperature representsthe preferred
reaction temperature. Thisfinding may be duetothe
increasein theescaping tendency of themetd ionsfrom
the solid adsorbent to the bulk phase; or due to the
weakness of adsorptiveforcesbetween theactivesites
of the adsorbents and the adsorbate species and be-
tween the adjacent mol ecul es of adsorbed phase'¢l.

Thermodynamicsstudies
Theadsorptionthermodynamic equilibrium constant

K was determined asthe equation: K =q/C_, whereq,

istheamount of meta ionsonthe composite adsorbent

75

il

o
/

63 ™

60 \
55 \
9 N

4

Removal of Tron, %

20 23 30 33 40 44 50 55

Temperature, °C
Figure7: Effect of temperatureon theadsor ption of Fe(l11)
from phosphoricacid solution onto P(AM-AA)-TS; adsor bent
dose
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and C_ istheequilibrium metal ion concentrationin so-
lution (mol/L). Thestandard freeenergy change (AG,,,
inkJmol™), enthalpy (AH_,, inkJmol™) and entropy
change (AS°in kamol™) for the adsorption reaction
werecd culated using thefollowing equationg®:

AG, =-RTIn K ©)
where Risthegasconstant (8.314 Jmol K)and T is
the absol utetemperature (K).

linK = (AS./R) — (AH®/RT) 4

Thevauesof AHa% and ASa% could be calcu-
lated from the slope and intercept of the plot of InK
versus /T equation 4, Figure 8. The calculated values
weregivenin TABLE 2. Thenegativeva ueof enthal py
change AHa% for the adsorption reaction reflects the
exothermic nature of the process, whilethe negative
entropy changerefersto the affinity of composite ad-
sorbent toward Fe(l11) ions.

Thenegativevalues of free energy changereflect
the spontaneous nature and feasi bility of adsorption re-
action.

Adsorption isotherms

Adsorptionisotherm was assayed by studying the
adsorption of Fe(l11) of wide concentration range upon
the polymeric composite adsorbent. The amount
adsorbed of iron onto adsorbent (mg/g) wasrepresented
againgt theequilibrium concentration of F&(I11) in phos-
phoric acid solution, Figure9.

1.8

1.7

1.6 1

logk,

1.5+

1.4

0.0032

1T
Figure8: plot of InK against /T for removal of Fe(I11) onto
P(AM-AA)-TS

T
0.0031 0.0033 0.0034
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TABLE 2: Thermodynamic par ameter sfor removal of Fe(l11)
from wet-phosphoricacid solutionsusng P(AM -AA)-TS.

?So(jmol'

T(K) ?GkImol” ?Hy(kJmol SD
1 1 1 -1
) K™
298 10.074
303 9779 11.171 22772  0.02273
313 9.431
323 8.644

Langmuir isotherm model®® is based on the as-
sumption that maximum adsorption correspondsto a
saturated monolayer of adsorbate molecules on the
adsorbent surfacethat the energy of adsorptioniscon-
stant and that thereisno transmigration of adsorbatein
the planeof the surface. Adsorption isotherm was ob-
tained by shaking the adsorbent of fixed dosesand the
adosrbate sol ution contai ning varied concentrations of
Fe(lll) for 24 h.

Langmuir isotherm model representsthe equilib-
rium distribution of metal ionsbetween the solid and
liquid phases. Thefollowing equation can beused to
describe adsorptionisotherm according to Langmuir:
1/qe = (1/9°) + (1/bq°)(1/C.) 5)

where C_ istheequilibrium concentration of Fe(I11)
insolution (mg/L), g, isthe amount adsorbed at equi-
librium on adsorbent (mg/g), q° isthe maximum metal
ionsuptake per unit mass of adsorbent (mg/g), whichis
related to adsorption capacity and bisLangmuir con-
gtant (L/mol) whichisexponentidly proportiona tothe

3.0

25

2.0

05/
{/
/
0.0 ——T—T—T——T—
0 20 40 50 80 100 120 140

Amount adsorbed ofiron g _(mg/g)

Equilibrium iron concentration C_(mg/l)
Figure9: Adsor ption isothermfor adsor ption of Fe(111) onto
P(AM-AA)-TS(adsorbent dose40g/L , time24h, pH 2.5).

heat of adsorption and rel ated to the adsorption inten-
sity. Thus, aplot of 1/g, vs. 1/C,_ should be linear if
Langmuir adsorption wereapplicable;
Consequently the Langmuir constantscould becal-
culated. Figure9 showsthe equilibrium adsorptioniso-
therm of Fe(l11) inwet phosphoric acid using (P(AM
AA)-TS) asan adsorbent. Theisotherm rises sharply
intheinitia stagesfor low C_and g, values. Thisindi-
cates that there are plenty of radial accessible sites.
Eventudly aplateau isreached, indicating that the ad-
sorbent issaturated at thislevel. Thedecreasesin the
curvature of theisotherm are tending to amonol ayer
adsorption. Considerably increasingthe C_valueswith
sightincreaseing, ispossibly duetolessactivesites
being available at the end of the adsorption process
and/or thedifficulty of theedge moleculesin penetrat-
ing the adsorbent, while Fe(l11) ions partialy covering
thesurfacesites. Inorder to optimizethedesign asorp-
tion system to remove Fe(111) from commercial wet
process phosphoric acid, itisimportant to establish the
most appropriate correlationfor the equilibrium curve.
Thelinearzed Langmuir plot according to Eq. (5) is
showninFigure 10, and the Langmuir parameterswere
calculated and recorded in TABLE 3.
Thefavorablenature of adsorption can beexpressed
intermsof adimens onless separation factor of equilib-
rium parameter, whichisdefined as.
R; =1/ (1+bC,) (6)
wherebisthe Langmuir constant and C_ istheinitial
concentration of theadsorbatein solution®. R was

20

0864 =

1/q, (g/mg)

0.6

0.4

0.2+

0.0

00 o1 02 03 04 05
1 ."('E (L/gm)

Figure10: Thelinearzed L angmuir plot for theremoval of

Fe(l11) from wet phosphoricacid solution.
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TABLE 3: Langmuir constantsfor adsor ption of Fe(l11) onto
P(AM-AA)-TS.

qO b R2
1.99 0.0089 0.9822

less than one indicating favorable adsorption. The
Langmuir constant values (g°) can be used to estimate
the specific surfacearea, S, of sorbent™! using thefol-
lowingequation
S =q°NA /M (7)
where Sisthe specific surface area, (m?/g) of ad-
sorbent; g° ismonolayer sorption capacity, gram meta
per gram adsorbent; N isAvogadro number, 6.02x10%,
A isthecross-sectional areaof metal ions, M ismo-
lecular weight of metal. The cross-sectional areas of
Fe(l11) has been determined to be 0.949 A2, The maxi-
mum specific surface areaof polymeric compositead-
sorbent towards Fe(l11) binding is 35.157 m%/g. The
increased adsorbent surface areatendstoincreasethe
adsorbent removal efficiency®™. Theresultsindicatethat
(P(AM AA)-TS) could be potentially adsorb Fe(l11).
The Freundlich model was chosen to estimatethe
adsorption intensity of the metal ions on the sorbent
surface. The Freundlich equation is presented ag®!:
log q. =log K+ (log C.)/n 8)
where K, (mg/g) and n are Freundlich constants
incorporating al factorsaffecting the adsorption pro-

kg (g Cglgn

(=]
[ 3]

=]
L=
ra

bz (C (=gll)

Figure1l: Thelinear zed Freundlich plot for theremoval of
Fe(111) from wet phosphoricacid solution.

—= Full Paper

cess such asadsorption capacity and intensity of ad-
sorption. These constants are determined fromthein-
tercept and slope of linear plot of log g, versuslog C,
(Figure11) andlistedin TABLE 4. Although the corre-
lation coefficients are greater than 95%, they do not
corrdaethedataaswell the Langmuir isotherm, which
has cons stently higher correl ation coefficients.

TABLE 4: Freundlish constantsfor removal of Fe(l11) onto
P(AM-AA)-TS

1/n R
0.3498 0.9911

Application of P(AM-AA)-T Sfor removal of iron
from crudewet processphosphoricacid

Theprepared P(AM-AA)-TSwas studied for re-
moval of iron from wet process phosphoric acid pro-
duced from Sebaiyaphosphate ore through leaching
with nitric acid. Inthisconcern, 1 g of the composite
wasmixedwith 25 ml phosphoricacidand left for 24 h
with continuousshacking at room temperature. Theiron
concentration before and after experimentswas mea-
sured usngAAS, and theremova percentagewascal -
culated and recorded. The loaded composite adsor-
bent wasregenerated using 0.5 M HCI, wherethe ad-
sorbent was shacked with 20ml solution of HCI 0.5M.
Theregenerated adsorbent was used in repeated sorp-
tion desorption regeneration cyclesup to four cycles
without significant decreasein sorption capacity; the
resultsarepresentedin TABLES.

log K¢
-0.415

TABLE5: Theremoval per centageand adsor bed amount of
iron onto P(AM-AA)-T Sin repeated sor ption-desor ption re-
generation cycles.

Cycle No. Removal % without
1 46
2 42
3 40
4 36
CONCLUSION

Titanium slicate as an adsorbent andion exchange
meaterial could besupported within polymeric compos-
itefor enhancing their physicochemical properties.

P(acrylamide-acrylic acid)- titanium silicate was
prepared, characterized and studied for removal of
Fe(111) from wet-phosphoric acid solution.
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The pH has a notable effect on the removal of
Fe(111) from phosphoric acid solutions, asit affectsthe
iron speciation and adsorbent surfaceaswel .

Studying the temperature effect reveal ed that the
remova reactionisexothermic, Spontaneousin nature.

Theisotherm studies show that the experimental
resultscouldfit with Langmuir than Freundlishisotherm
model, and the adsorption reactionisfavored.

Application of P(AM-AA)-TSfor removal of iron
from crude phosphoric acid in batch experiment,
showed that it could be potentialy used inthis purpose.
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