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Abstract

In the present investigation opposite magnetiec fields are applied'vo
the free burning carbon arec, with a silicate sample {granodiorite} in
its anode crater, The,magnénic field promoted the selective volatalization
of the elements presenty in the sample. A8 a result a depression in the
gpectral line intensitles of tn, Ti, Th and Fe as well as the background
was observed, At the same time the inteasity of the specetral lines of
Ag, Ge, Pb, In and Cu is enhanced. The latter elements are of greai

gignificance since they are used as pathfinders for gold.

THTRODUCL'TION
Selective volatalization is a phenomenon observed in many light
sources uged In gpectrochemical excitation specially in the d.e. arc, when
a sample conlaining several elements is arced, it may happen that one
or more elements distill almost coupletely before other elements begin to
volatalize, It 18 generally attenpted to ellminate or reduce the selective

%olataliggzion. Ot ,$he other hand, there are<cases in which it 1s desirable
to improve it. i; éﬁese cases 1t may be usefull to aupress the emission
of an element, which enits a complex spectrum, an intense baclkground or
both. This packground as *ell as very complex spectra lower the sansitivity
of. deteetlion and cause lire intérference,

Scribner and Hullin(1)desgribed a method for the analysis of impurity
elements 1n uranium oxide in which they added 2% Ga205 to supress the
volatalization of uranium, but not that of the more volatile elements.

If the exposure 1s terminated before the main volatalization of uranium
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etarts, tho spectra of the izpurity elements ocan be examined in e
relatively clean spectrum, resuling in e narked improvenment of detection
1imits fo & npumber of elcmenta.

‘“he application of stationary external magnetic fields to the d.c. arc
in order to increase the spectral line intencity has been investigated
by many researchers during the past decade. Vukanovie et al.k2’3'4'5),
Todorovic(sj, Lunmerzheim and nickel‘7), Leushaclte and Hickel(a’g)and
others applied the external magnetic field to the d.c, erc to improve
the sensitivity of dctection of the elements w.der consideration.

Vukanovic(4)compared the effect of the exte.mal wagnetic field with
that of the addition of GaZUB' in the annlyzis of ZrOé and found that both
have the sawe tendency of lowering the detecticz 1linit of some iupuity
elerents,

*The ailm of the present investigatlon is to explore the possible
application of extcrpal oppooite magnetle flelds to the d.c. arc for
iwproving Felective volatalization, thus minimizing line interfercnce of
gome major clemcnts in the speetrum of a natural silicate ear-ple, The sample
under invesiigation 18 a grencdicrite rock collected from the IMavmichir
50l1d mine in Eastern Desert near red see, kgypt. The eiements ag, Ge, Pb,
In, and Cu are prescnt in the sample in trzce amoubts, These elements are
of great significence, since Lhey are used as pathfinders for gold. On
the other hand, the elements Kn, Ti, Yh and Fe are prescnt with

e

cuncentrations_gggﬁér then T7,

EXPERIMENTAL Aip HUSULYS
The erc is placed between the two coils of an electrouagnet, connected
together to produce oppocite mazgnetic tields with the neucral point at
the center of the arc gap. The wagnetic induction measured at the end of
each coil could be varied between O and 200 geuss. Anode excitation teehnigue

has been used., ln order to avoid globule formation, graphite povder wea
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maximum increage in spectiral line iniensitiea, for these elements, ig
echieved with wagnetic induciulon values bebween 50 and 1u0 gauss. copper
15 the only element whose wagnetlc reaponse curve shows two waxima, The
first one at YU gauns and a second weaker onme a¢ 130 gause,
Tor wne elements Fn. 11, th,ang le,the wagnetiec ficld effect is to «
decrease the intensity of -thelr spectral lines, Flgure {2} shows the

maghetic responge curves for ithis group of clements.

volatalizaivion opehaviour in the magnetlc field:

dYhe effect. of the mapnetic field con the volatallzatien behaviour of
the different ‘elements in the sample was investigated. The anode craters
were packed with sanplo3 and arced 111 completition with zero gaousa and
75 gauss respectively, under the optimzl conditiona achieved. During the
burning, the plate holdér wag raclked every 10 seconds. From the obdtalned
Bpectra, ihe time-intensity curves were plotted for the different clements
under consideration. Whe resulte ebtained are AhOYR {n figures 3 — 11 .
Fron thepe figures it 1o obvious thet the elemenzs Ag, Ge, Pb and In
shew a similer behaviour. One can also see agaln éhat applying the magnetic
field inereases the spectrnl line intenaity for these elements, In both
cascs, with and without nmagnctic ficld, the paximum of the tine~intensity
curve is reached almost efter the same time, All curves show 2 tendency
for complete ovaporatlon in .a slight shorter time Ly the application of the
magnetic field, Without the sfmgnotic field,the time—intensity curvo for
copper<haa twnjméiima; the Tirst maximua afte;‘:0 seconds and another
weaker one after 40 seconds. With the magnetic field applied, the intenslty
of the copper line rcaches a naximum after 60 seconds then ancther maximun
after 90 seconds. Copper 1s among thosc elewents whick show an increase’
in spectral lime intenslty in presence of the magnetic field.

For the c¢lemente m, Ti, ©h,and Fe the magnetic fleld atlecis in declaying
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adted to the sample in ratio 1:5 , A medium guartc spectrpgraph @ 24
(Cerl Zeina vene) was used with e slit width of 10 microns. ‘the spectra
were recorded on xodak spectrel analyels plates Ho. 3 . zhe plave emulaion
was calibrated ueing a pletinum-on—quariz six step filver attached to
the spectrograpn glit. - .

the elements considerea in this study are Ag, Ge, D, In, Lu, Hn, ui,
1h and Ke, Preliminary experimenia showed that the opposite magnetie
fields epplied to the arc caused a remarkaple depression £n the background
of the whole spectrum end en inc:easé in the line¢ intensity of Ag, e, Pb,
In and Cu. On the other hand the Bpectral lines of Im, zi, 2h and Ire
showed decrease in intenslty in the presence of the magnetic fieldl

The excitation conditions were chosen, which gilve the maximum inereaoe
in the invensity for the Pb line myv 2835.07 Ao, vaken as a test lime,
vhe change in spectral line intenaity due to the magnetie fleld was
measured in the intensity ratio{with opackground correcuonJIIIo with and
withoui magnetic ficld. These condivions are as follows @
a) Arc gap : 4 mm,
b) Are current : 4 ampcres.
¢) bkxposure Time : bl aseconds. _
a} Anode : graphiie rod b.é mm in diunetér, with B cevity of 4.0 nm in
digmeter, wall thickness 0.8 om and .a central depth of 4.0 nm ,
e) Counter electrode : graphite rcd of 4.5 om 1q dimmeter pointed at its
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end to-form e conse; pf solid angle of 28° .

Eftect of the magneti%?%%?the intensity of the Speetral lines ¢

rigure (1) shows the cnhancement of the spectral line intenaity I/I°
e8 a function of the magneilc induction B,tas megsured at the end of the
coll) for those elementa which cshow en ilucresss dg line intenaity, in the

preaence of the magnetic fielc, rrom the figume one can see tha, the
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thelr evaporatlion curves reunrkably, Considering Mn, as an excwple, the
maximum of the time-intensity curve is reached after 60 minutes without
the mngnetic fleld. Applying the magﬁetic field shirta tie meximum nbout
220 pecondo, Accoxrdingly if the exposure le terminated after 60 seconds,
the Mn epectral lines will hardly appeer In the speetrum. This may give
an explanation for the observed deereace in intensity of the speetral

1lines of these elements with the application of the magretic field.

DISCUSSIOH

Trom the present astudy it 1s obvious that the external oppoalte
rcarnetlie fields Applied to the d.c, are have a remariable efrect on the
volatalization behaviour of the elements present in the aillicate sample
under consideratlon, The elementa investugated can be classified lato
two groupa : The Ifirst group consists of those elemecnts whose spectral
line intenaitice increame with the application of the magmetle field. For
theae elemuents the ﬁagnevic field enhances the rate of volatalization and
the evaporatlion 1s coupleted inm olight shorter fime. Portunately these
elemente are mainly those used as pathfinders for gold.

For the second group of elements, which are mainly those constituting
the major clements in the sauple, applying the magnétic field regults in
delaying thelr evaperation with appreciable time Intervals. Thus 1t can
te concluded that the opposite magnetic fields, enhanced the selecilve
volata{izgtion of tg; elemen?g“present in the 8il)lente sample, whis
observaricn con he Ghefull, in the spectrochemical analyais of the

natural silicated, in oinimizing line interference.
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Figure Captiona
¥ig. {1) Intensiwy ratlio I/Io ﬂith end without magnetic field.as
a function of the magnetic induction B
Fig (2) Intensiwy ratio I/I0 with and without magnetic field as
a function of the magnetic induction B
A*Pig {3) rime-intensity curves for Ag.
Mig,t4} Time-intensity curves for Ph.
Fig. (5) rime~intensity curves for ue.
Hig. 16) wime—inéensity curves for ln
rig., {7) vime-intensity curves for Cu.
Fig. (8) rime-intensity curves for mm.
Fig. 1\9) rime~intensity curves for «i
Fig. (10) vime-intensity curves for xh;_

Fig. (11} viwe-intensity curves for Te,
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