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STUDIES (M ENVIRCMVMEMTAL FCLLUTAMTS: SILEZCTIVE SEF ARATICN
SND RECIVERY (F Fb(II) (N F213IC PHCOSPIATE C.Li'MNS

Fritam Sinc¢h Thind and Harbans Sinch

Department of Chemistry
Guru Manak Dev University
amritsar (Pb) India

ABSTRACT

A netv method is described for the rectverv and
selective separation of Fb(II). The followin. mixtures
have been separatrd: "¢ (II)~Pb(IT), 2ro(II)-Pb(IM),Ca(II)-
Fb(I1), Qu(ID-Pb(II),M (IT)-Pb(IT), 2n (II}-PR(II),Sr(II)-
Ih(II) and Mi(I1)-PH(II}), on ferric phosphate colurns.
Cu{11),ca(1I1), Vi (I1), wi(IT), Mn(II), “n{II), Sr(Il) and
Zro(I7) wvere eluted with O.Olt-’—NH4N(‘.3 and Pb(IT) with

a mixture of O,1M-HNC, + 1,CV-"TH,Il7, solution, Irrposed
studiec can be gpplied to pollution analysis and alloy
anclvois.

INTRCDUCTICN

Lead poisoning has long been known and has been
exhaustively studied. Although fatal cases of ~lurbism
are nov ra2latively rare, lecd and ite compounds still
constituted one of the most important industrial hazards.
Serious lead intoxication is most frequently enceunterad
in persons vho have inhaled the vapcurs, fumec or dust of
lead and lcad containine compounds. For exXarmle, the

pracers ~f sanding and spravine lezd paints arc extremely
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hazard.uc vith adequate protection. The allovvaile limits
cf lecd in rotable water (1) and air (2) as tixeé bv U.S,
FPublic 'malth Service is 0.2-2 pmg/1 and 0.15 =+, /cukic
metzr ©f alr respectively. The reccvery an:d s~loctive
sepsraticn of lead in water and in other vari.-ue biclocical
carmla2c is necessary with the view peint of pilvtion
studiecc. In continuation of our work on analvtical
appliccticne ¢f ion exchange materials (3~5), the present
cemmunicationr 2xtends our studies to the apuliceatieon of
ferric ~hosphate, an inor.aznic ion exchandcer, for the

selective separation and recovery of lead.

EXPERIMENTAL

dpparatus:

A class colurn {i.d. 1.3cm) was used for colurn
operatirn., 1,0q.0f ferric phosphate (p¥-form) -as taken
in the c¢~lumn and flow rate was initially maintained at
1.5ml /minute,

For pll measurements an ELICC pH meter model
LI-10 was used.

Reagents and Chemicals:

Ferric nitrate (BDH) and ammonium dihydrogen
phogphate (RDH) were used. All other chemicals vere of
analytical grade,

Synthesis ¢f Fefric phosphate:

Ferric phosphate was prepared by adding 0. 1M aqueocus
solution of ammonium dihydrcgen phosphate to O.1M~ferric
nitrate sa>lution zs d~scribed earlier(4). The dried product
was converted into the HY-form by teeating with O.1M nitrice

acid tror 24 hwith ocassional shaking and intermittant changing

of the acid. The product thus formed was dried at 40°¢ in a
temperature controlled ovan,
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Dictributisn Studies:

The distributicn studies were carried ~:t for 19 metal
i~ns by batch process in the usual manner (4) after attaining
equilibriur by shaliing the metal ion soluti n ' th exchanger
beads f~r 6 hours at rcom tenphraturﬂ(30+—loc). The distribution
crefficients (Kd) for metal i~sns were calcul:ted by using the

fz1llevine expression:

d = I-F _._20
¥ *75.2

vhere I 1g the vzlume ¢f EDTA cocnsumed bv th~ oricinal
solution and F is the volume of EDTA crnsumad after eqxﬂk
brium, The total velume of solution wes 20 ml cnd the amrunt

of exchanger used was 0.2g.

Eluti-n behavi-ur:

Frcm preliminary elution studies of Ph(II),cu(IX),
i (I1),CA(II),%e(IT),2n (II),Mn (II),Sr(II) and 2ri(II), it
is »bserved that Pb(II) remains strongly ads:rbecd on ferric
phoonhate (ﬁtform) bed in C.01M-NH,NO; vhere 2= Cu(II),
i (11), CA(II),*c(II), 2n(II), Mn(IX), Sr(II) and 2rc (II)
percnlate thrcuch the exchanger bed and cuantititively
collected in the effluent, The flow rate is Xopt et 1.5ml/
minute. After remzval of cu(II), ~Mi(II),CA(II), " (IT),2Zn(1I1),
In(II),sr(I1), and 2rc(II), Pb(II) can be eluted quantitativelv
with o rixture -f O.lbL'mC3+l.0N—NH4NC3(1;1) soluticn,

Frocedure:

The ion exchanger column (Hf~form) was vashed vith
derineralized water before passing the test solution. A Inown
volume =f test soluticn (or synthetic mixture) was taken
accurcztely and was recycled thrice through the zychancer bed
at the flow rate of 1.5ml/minute. The column was then washed
with 0.01M-I'H;M04. Cu(II), N (I1),Ca(11),%c (1), 2 (11}, M (II),
Sr(II) an¢ 2rc (II) were percolated ocut with the effluent and
vashine licuid, the adsorbed Fb(II) was then eluted qQuantite

abdvelv with a mixture of O.lV-HN03+ l.uF-Vﬁ4ﬁf3(l:l)szlution.
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The distributi-n coefficients (Kd) o & cations

ar~ ronrted in TARLE-I, It is obvirus from -

rezul te that

, (I,

the 1y vzlues of cu(II), "i(II), CA(IL), “I=(:i7)
Sr(II) ornd Zrc{II) ar~ ap~sroximotely ten timee lece than
Ib(II) hwrnece EB(II) can be separated frowr thero

Recovery of Eh(TI)

TABLE-II shovs the successful racoverics

Qu(rr), wi(1I),
and zrc {II).

from soluvtiins ctntainin
m(11), 'n(II), sSr(IT)

cA(IIl,

In the nracrnes »f five

“eotal s,

af Ph(II)
e (1I),

felé erccse of these rrtal ions, all of them o .wld he olvted

s NEIT g
with 0.0l .H4,\c3
retained Fb(II)

excent I'b(II). Th" retainzd rb(II). The

vas eacsilv eluted vith a wixitnrs of 0.1!-

Ty o+ l.o! —1‘3—74?*!\‘3(111) s. lution, Thic shon the irportance

of ferri’:.bhﬁq‘)hatﬁ in the recovery of rb(I1Il).

Column Scparation:

rnlike Fb(II) which woe rotained by the
SA(II), cA(II), Ye{II), Zn(IT),

and Zro(II) passed Hut unceorbed,

culiiy,
3r(II)

cep.raticns of these rotal ions from pb (II)

'n (11},

cucaescfully cchieved,
seporations succassfully achievad on a colum
nhoenhate,

Firurns 1-£&.

he minimum numier of theoretical »Hlat~s

Qaan it

TABLE~III shcws a list .

e order and the elusonts ar~ nrozon

cichanger,
rn(11),

ative

hove been

ferric
tod in

(I') necessary

fror seniration as tebulated in TABLE-ITI rere czlculated

usin® ccuation

L + a 2
I
}Td’r, + &

22X

v

vhern .. and .
a,r Ka, 1

are distributin coefficicnts ~f lead

' (I1),
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FIG. 1 SEPARATION OF Cu2+ FROM Pb2+
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FIG. 2 SEPARATION OF NiZT FroM PbZ+
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FIG. 6 SEPARATION OF Mn2' FROM Pb2T
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FIG. 7 SEPARATION OF Sl:z+ FROM Pb2+
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FIG. 8 SEPARATION OF ZrO FROM Pb2+

and the other metal separated raspectively, @ ic the oid
fraction (~0.4). The values c¢f heicht egeivzlent to one
theoretical plate (h) as renorted in, TAMLI-III, can be

determined from the data obtained from an ~luti-n curve

L b?

no= k2
8 v

max
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vhere L is the length <f the inn exchance c3luin (er),v
rian

ig the eluent velume at pealr (ml) anda b is - neal width
(ral) at a heicht of 0,368 Cmax‘

Jpplicati-n t: PollrtiopStudies:

The mcin srurces of lead pollution are the industrics
manufacturine strorage batteries, cable coverin:, -aints

and ¢os~line, Tecuase Fg(II), Qu(II), "™ (II), =d(i:) and

1 (7T) that reect with dilhizonz are usuallv croocont in n2lvted

sammles, ence, the preposed rmethod of rcelective ceparation
of Pb(II) frlloved by determination «f lead 2 ¢“lhiz ne is

the better methcd compered to other time conevrming methods.

Jpplicatinon of Analysis of non~ferrcus All-oves:

lead is present as a major constituent <~ the
follosine alloys: vhite metal bearing allsvs, oolders,
type waetals, leaded brasses and bronzes, vari-ur zine-base
die casting alloys and many others, The meth:d »F
dec mynegiticn anplied demends, of course, on the ¢ mposition

cf the alloy to be analvzed, For this reas n, no universally

annliceble nrocedure can be cited. Usually gr-visetric methods

are uscd for the analysis ¢f alloys but theze ~cthods are
time consurning. The proposed method is simple and repid for
the estimction of lead in various alloys as thoce @lloys
contain Cu,!1i,Cd,2n,Mn as main constituents that can be

selectively separated from Fb(TI),

This method can also be used for the cencentraticn of
traces of lead in fcood products =,.¢, tea, coifee, sumar and
butter, The final determination is made with dilhizone

spectrophotometrically.
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