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Abstracs

In the present investigation opposite magnetic fields are applied'vo
the free purning carbon are, with a silicate sample {granodiorite) in
.its anode crater. The,magnétic field promcted the selective volatalization
of the elements presentv in the sample. A8 a result a depression in the
gpectrel line intensitles of rn, Ti, Th end Fe as well as the background
was observed, At the same time the intensity of the spectral lines of
ig, Ge, Pb, In and Cu is enhanced. The latter elements ere of great

gignificance since they are used as pathfinders for gold.

HTRODUCLION
Selective volatalizatiﬁn ig a phenomenon observed in many light
sburces used in spectrochemical excitation specially in the d.e. arc, then
a sample containing soveral elements is arced, it may happen that one
or more elements distill almest coupletely before other elements begin To
volatalize, It 18 generally atteapted to ellminate or reduce the selective

%olataligﬁ}ion. Qu!$he other hand, there are-<cames in which it 18 desirable
to improve it. i; ££ese cases 1t may be usefull to asupress the emlesion
of an element, vhich enits a complex spectrum, an intense background or
both. This background as ﬁell as very'complex spectra lower the sansitivity
of. deteetlon and cause lire intérference.

Scribner and Eullin(1)despribed a method for the analysls of impurity
elements in'uranium oxide in which they added 2% Ga,05 to supress the
volatalization of uranlum, but not that of the morc volatile elements.

If the exposure 1s terminated before the main volatallzation of uranium
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starts, the opectra of the impurity elemwents oan be examined in a
relatively clean apectrum, resuling Iin e narked improvement of detection
l1imits fo & pumber of elauenta.

vhe application of stationary external megnetic fields to the d.e. arc
in order to increase the spectral line intencity has been lnvestiigated
by many researchers during the past decade. Yukanovie et al.l2’3'4'5),
wodorovicts), Tummerzhelm and Hickeli7), Leushacke and Hickel(a’g)and
cthers applied the external magnetiec fleld to the d.c, erc to improve
the sengitivity of detection of the elementé w.der consideration.

Vukanovic(4)compared the eflect of the exte.mal wagnetlic fileld with
that of the addition of Ga203, in the annlysis of ZrOé and found that both
have the sawe tendency of lowering the detectidn liplt of some iwpuity
elements,

*The aim of the present investigatlon is to cxplore the possible
gpplication of extcrpal oppopite magnetie fleldas to the d.c. arc for
improving Felective volatalisation, thus minimiging line interfercnce of
gome major elements in the spectrum of a natural silicate sarple, The sample
under investigation 1a a granodiorite rocl collected from the IFavmichir
50ld mine in Eastern Desert near red see, bgypt. The elements Ag, Ge, Fb,
In, and Cu are prescnt in the sample in trzce amoubts., These elements are
of great signlficence, since Lthey are used aa pathfinders for gold, On '
the other hand, the elements kn, Ti, Yh and Fe are prescnt with
concent;ationshg$g§§: then T3, -

EXPERIMENTAL AiD HuSULYS
The erc 1a placed between the twa coils of an electrouagnet, connected
together to produce opposlte mzgnetie tielda with the neuiral point at
the center of the are gap., The wamnetic inductlon measured at the end of
each coil could be verled between O and 200 geuss. Anode excitation teehnigue

has been uged, In order to avold pglobule formation, graphite povder wma
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maximum incrence in spectral line intcnsitiea,_lor these elements, ia
echieved with wmapgnetie inducilon values between 50 and 1u0 gauss. wopper
15 the only element whose wagnetlc responae curve Ehows two waxima, The
first one at YU gauns and a second weaker one me 130 gause,
For 3ne elements Fm. 11, Lh,ana e, the wmagnetle ficld eftfect is to «
decrease the intensity of -thelr spectral lines, Flgure {2) shows the

magnetie response curves for this group of clements.

volatalizaivion peghavieur in the magnetlc field:

Yhe effect. of the mapnetlic field on the volatallzation pehaviour of
the different 'elements in the sample wam investipated. the anode craters
were packed with sanploz and arced ¥111 completifion wiih zero gouss and
75 pauss regpectively, under the oplimzl conditiona achieved. During the
burning, the plate holdér wag racked every 10 secondn,. From the obtalned
gpectra, ihe time-intensity curves were plotted for the different clements
under consideration. Whe results obtained are SHOVR In rigures 3 — 11 .
Fron thepe figures it 1a obvlious thet the elemenza Ag, Ge, Pb and In-
shoew a similer behaviour. One can also see agaln éhat applying the magnetic
field inereesez the spectrnl lime intenaity for these clements, In both
casceg, with and without magnetic field, the maximum of the time—intensity
curve ia reached almoat efter the same time. All cuivea ahow a tendency
for complete ovaporatlon in .a slight shorter time by the application of the
magnetic field, Without the nfgnotlic field,the time—intensity curvo for
coppér=hna tugjméiﬁma; the” Tirst maximua aftegqﬁb seconds and another
weaker one after 40 geconds, Wilth the magnetie field applied, the intenslTy
of the copper line rcaches a naximum after 60 seconds then encther maximun
after 90 seconds. Copper 1s among thosce eleuwents which show an increase’
in ppectral line intenslty in presence of Lhe magpetic field.

For the c¢lements [n, Ti, Th,and Fe the magnetic fleld atfects In delaying
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added to the pample ie ratle i:5 ., A medium guarte spectrpgraph 4 24
{Carl Zeina Jene) wos used with e slit width of 10 microns. ‘the spectra
were recorded on sodak spectirel anelyels plates Ho. 3 + whe plave exmulsion
was calibrated ueing a pletinum-on-~quariz six step fillver attached to
the spectrograpn glit. - .

vhe elements considered in this study ere Ag, e, Vb, In, uu, Hn, w;,
+h and Fe., Preliminary experimenis showed that the epposlite magnetie
fields epplied to the arc caused a remarkaple depression £n the background
of the whole spectrum end en inc:eas; in the line intensity of Ag, e, Pb,
In end Cu. On the other hand the speciral lines of rmm, wi, wvh and re
showed decrease In intenslty in the presence of the magnetic field!

The excltation conditions were chosen, widch give the mazimum inerease
1n the intensity for the Pb llne ac 283%.07 Ao, waken ae a test line,
vhe change in spectrel line intenalty due to the magnetle fleld was
measured in the intensity ratlo{with packground correc-uion)i;/Io with qnd
without magnetic field, Thepe condivicns are as followe :
a) Arc gap : 4 mm,.
b) ire current : 4 amperes.
¢) kExposure Time : b0 agconds. _
a) Anede : graphlte rod b.é mm in dinmetér, with m cavity ef 4,0 mm in
digmeter, well thickness 0.8 mm and .& central depth of 4.0 mm .,
e) Counter electrode : graphite rod of 4.5 rm 1q dimmeter pointed at its
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end to-form & conse; pf solld engle of 28° , :

d 3
Efrect of the magnetf%l%h the intensity of the Speetranl lines :

rigure (1) shows the enhencement of the gpectral line intenaity I/I°
es a functlon of the magnevic induction H,tas megsured at the end of the
coll) for those elementa which show en incresss Ag line inteneity, in the

preacnce of the magnetic fiela. rrom the figure one can see tha. the
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their evaporotion curves Teumarkably, Consldering Mm, as an exauple, the
waxinum of the time-intensity curve is reached after 60 minutes without
the mngnetie fleld. Applylng the magnetic field shirta tie meximum nbout
220 mecondn, Accordianpgly if the exposure ls terminated after 60 seconds,
the Ma spectral lines will hardly appeer in the speetrum, This may give
an explanation for ihc observed decreace in intensity of the spectral

lipeno of these elements with the application of the magnetic field,

DISCUSSIOQH

Trom the present study it 1s obvlous that the external oppoalte
papnetle figlds Applied to the d.,c, are have a remariable efrect on the
volatalizatlon behaviour of the elements present in the alllcate sample
under consideratlon, The elementa investugated cam be classified iato
two groupa : The first group consists of those elemcnis vhose sgpectral
line intensitles ilncrenae with the application of the magmetle field. For
thege elements the ﬁagnevic field enhances the rate of veolatnlisation and
the evaporation 1s coupleted in nalight shertexr iime. Fortunately these
elemente are mainly those used as pathfinders for gold.

For the second group of elemenis, which are mainly those constituting
the major clements in the sauple, applying the magnétic fleld regults in
delaying thelr evaperation with appreciable time Intervals. Thus 1t can
te concluded that the opposite magnetic fields, enhanced the selcetlve
volata%}zgtion of tg; elemenfa_present in %he si))lente sample, whis
observation con he ﬁﬁéfull, in the spectrochemical analysis of the

natural silicated, in ninimizing line interference.




— 0 —

KEFERENCES

1) B,f. Secritmer and H.x, Mullin, J4. nee, netl, pur, Std,. , 57, 397, .
1946 '

2} ¥, vukanovie, v. Georgljevie, N. Konjoviec end u. Vukanevie,
Proc. XII Coll. Spectrum Int., sxeter, P, 193, 1965

3) V. Vukanovic and V, Georgljevie, Z. Anal, Chem, , 225, 137, 1567

4} V. Yukanovic,lv. Gporgijevic, L, Vukenovic and H, redorovic,
spectrochim. Acta, , 24, 555, 1969 -

5) V. Yukanovic, M. Simieand », Vukancviec, Spectrochim, Acte, 29 B,
33, 1974

b) m. rodorovie, V. Vukanovie end V. Georgijevic , Spectrochim, Acta,
24 B, 571, 1969 '

7) D, Iummerzheim and H. hkiekel, &. Anal. Chem. , 245, 267, 19b9

B) D.F. Leushacke and H. nickel, Spectrochim, Acta, 26 B, 391, 1971

9) »,F. Leushacke and H, nickel, Spectrochim, Acta, 27 B, 273, 1972

'. . '_‘T.
1

|
y




65—
Figure Captiona
¥ig. {1) Intensivy raiio I/Ic Hith 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) vime~intensity curves for Ge.
ig. (6) wime—inéensity curves for In
rig. {7) vime-intensity curves for Cu.
Fig. (8) rime-intensity curves for sm.
Fig. \9) riue~intensity curves for «i
Fig. (10) vime-intensity curves for xh;_

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

= - e
=




SR P X [ S R T8 | | PO [
R s To s WP UL PR

.,..:-th_.,al--l.uu J:-"Jﬂa}Jl-L'ﬁJAH J).'L;a.o-_r”d-,ﬂml

OPUL PR 1] VDU U - MUY )

2 e Sall meb il Jladl b st Lin ) Lz,
Lellos wiee eupapboll pli Jos Bmnhallc LU i gy asdl,olinl)
. il i Il el Lik
r,__.L_*Jg,,u,_.JnJ..,‘,uuu,_w,_,u_bmw 1y S5y
Lol ¢ meblziall Joll 2y 6 Mg iy ol L),
e B LY e aY b Lol sl Gl 5y on !
ot S S bmgan | L n sV abindl ¢ JS 1o iy o by 5
ihalleioe padolin ¥l asbal I, o o ndlly coisg)
' e clalsallogn Jod bl Lbett s

Ay






