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Srg3ggg.

AS.though mueb. research has beea clone in the

applleatlon of speetrograph¡r as a tooL in lntlustry anrl

eeientlfic lnvestigation, llttLe ls known qaatltatlveLy

of the factorg whleh govern the meehanlsm of emtsElon

fron the goarceg whleh are eonrmon3.y ageel ln gneb work.

An uailerstaattlng of thls neehanlsm woul.ð be higbly
Ëleslrabre slnee it would leadl to the intrortuetlon of
nore sensitlve ancl nore reLiabLe netb.oels of
spectrographie iletem,lnations. It is known that self
aboorptlon plays a,n lmBortaat part ia èetermining the

relative lntenslty tllstribt¡tLon of the radlation from

ares anil fraæ.es; lnforratlon regartttng its effeet in
sBark eourees apBearg to be raeklng. rn part A, a study
has been nadle of intra-spectrun iuteaslty ratio ehangee

eaused. by varlatlons of eeLf absorptlon wlth the
changing eoneentratlon of the el.euent exeltecl in a

eonÈteaged A.C. spark souree. l[he speetra of Magnesium,

trflereury, anè flfu'r were investlgaterl.
lbe lm¡rrovement of guantitatlve speetrograpblc

methods clepend.s areo oa the instruu,ents enployed in
lntenslty deterninations. rn part B a d,treet reacllng
mlerophotometer is tleEgribeÖ whteþ exhlbtts Eosle new
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featares of ðesign latroclueecl by G. 0. trangstroth and,

D. R. lfeRae (ll . It combines speecl and. eonvealense of

operation wlth mlnimtu fatigue to the operator.

Part 0 d.eserlbes an lnnegtigation whíeb is of some ..'1' ¡'t.'

lnporta.nce in the alLled field of spectrophotonetry.

llhe experfmeuts show that errorg rclue to lmperfect

coLlination, 1n meagarecl tranenlssion valaes of soLutlonE :',,:,,,,,,' :,

'.:.''.''..
may ia general be negJ.eoteð tn cleternlnatlons in whlch .... .......:

,,,t.t;,.'

lfo aeevracy ie sufflelent.
[be author is lnd.ebted. to 3r, G. O. Irangstroth for

euggesting the probl.ens lnvestlgated ancl, for b.is

gulelar:.ee throagho¡rt the experimental work invoLveiL.

[he work was earrleel out ðuring tenure of a Bursary

award.ecl by the llatlona]. Begeareh 0ouneiL of Canaila.

William W. SrownApríl 1941
talverslty of Manitoba
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A S[UÐy O¡' SEIF AB$ORgfI0I{ IlV SorrBtES X'oA

õSECIRO GRASHIC AT{AÍ,YS Is



PARÍ A

A SITIDT OF SEI¡X' ÂSSORBTION IS SOTJRCES TþR

SPEOIROENAPEIO AIVA¡TS IS

1. Introdlqgtåon

Ia reeent yeare the ad.va¡ntages of speetrographie

methocls of analysls h.ave been realizecl more ancl more,

antl mu.eh work has been clone lu tbeir ðevelopment. Dreeent

ðay nethods eoaslEt of plaelng the saaple to be aaaLyøecl

in a sou,ree ancl e¡cltlng lts atoms to rarllate their
eharaeteristie speetra. Îhe lntenstty of aa approBrlate

llne of the inveetlgated elemeat reLatlve to that of a

ehosen Line of Eone ereneat (eaLreð the lnternal standarê)

ad,d,eù in consta¡f,t amouat is detemlaeô. Kaowlng the

Lntenslty ratlo sf these two linee pemlts tbe

eoaeeatratlon of the lavestlgatedl, element to be rearl off
from a workiug eu,rve previou.sry tleteminerl. with known

sauples unrler the game eondlltlons of ereltation. varLous

noðlfleatlons of ares sparks ancl, flaues are ased ag

goarees. connon methoôs of lntroôacing the sampl.e Íato
the gouree arei drying its soru,tlon on an electrocle,
plaeing lt ln an are eavltyr ox spraylng it lnto a flane.
lhe aosun¡rtlon maôe in all. sacb. qaantitative nethoilE ls
that the lntenslty ratlo of a llne of the unkno¡vn elemeat



tt

to a Ilae of the lnternal staJlðarð ùepeaðs oaIy on the

eoneentratlon of tbe unknown. fhe more nearly thle

conôitloa iE real,lzett, the Bore rellabl'e anel preelse le

the analysls.

It has long been lrnown that raùiatloa from atoms

whleb has passetl through vapour of the se.me klnô of atoms

exhtbits a speetrm ln wbleh the Llnee show Bore or I'ess

self ahsorBtf.on (9). Slnee ant are or spaxk mu.st be

Eoaglùerecl to be surrouaùetl by a J-ayer of vapour of the

eLeetrotle materlaL self absorptlon ean be erpeeteil in tbe

rad.iatlon enltteð by these ooüLrees. Sneb an effeet ls welL

known in ares antl ülsebarge tabes (8r 11). For exanpLe ln

the d,eter¡qlnation of the relatlve intensltieE of nultlpl'et

eonponents (2r 18, 15) speclal precautlons are neeessary

to mlaimize the effeets of seLf absorptlon. rbls ls

usuaLly done by ôeereaslng the eoncentration of tbe element

uaðer lnvestigatlon unttl small ehanges in itE eoneentration

have ao laflnence on the inteaglty ratios (5' 4, 10). It

Eay sometimes be ilone by ad,Jasting the cu.rrent la the a;.e

or illseharge tube untll sna].l. ehangee ln eurrent no longer

affeet the ratlos(le). As wiLl be seon later thls former

Erlterion ea¡not always be a¡rpJ,iedlrancl whea 1t eanr eare

tsust be taken to use a sufflcÍeatly low eoncentratlon of

elenent ln the souree.

[here aBpears to be no lnformation in the llterature
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cor,cernlng self abeorptioa in spark souteeE whleh are

eommonly used. ln speetrographie anaLysls. ÀLthoughras

poluteil out above, some seLf absorptton Ls to be erpectect 
,:,,,:.:it ls not lrnowa wh.ether lt has an¡r effect on the speetral,

Llno lnteneltles of an eLement present la the soaxee. Shoulcl

1t have such aa effeet it may result in ôifferent shaBecl 
.,

worklag eurves bei.ng obtalned for dliffereat rines of the I 
',

sa¡!'e element. Surtbermore, if the seLf absorptlon clue to i,,,,,,,,,,,,,

vaporizecl naterlal about the source ls apBreciabLy affectecL
by alr eurrents eounoaly oceurring ia the Laboratory, lt
may be a solrrce of Eerl0us error in guantltatlve
speetrographie d,etermiaatlons .

I¡Ilth serf absorptlon effects partieularly f.n vlew a
study has beea macle of th.e changes la the re].ative intensltles
of l,laeE within the spectrun of an el,ement when the
eoneentration of the element in a serieg of buffereð 

:,....:,..:.:..saupres was varleel over a wltte raage, al1_ other faators :,::.::.:::

belng kept eonstant. The spectra of Mgr, Mgrr, snr, ancr , ,,

, .,". 
t.t 't'EgI exelteri tn a conclenEed A. C. spark so&rce have beon

lavestigated. Â given saupre was intrsrluceð tnto the sou.ree
b¡i' tlrytng a Beagr¡¡erl volune of a soLutioa of knowa 

.,..,,;.,;,:eoneentration oa a plane topperl el.ectrocle. Ehe eoneentratj.o¡l " '.

of Magneslum was variecl over the range goOxLO*g to o.4xl,o*g
graús of Ing/np8 of eleetrocle a¡rd that of Merenry anô [in
over the raage 8O0XL0-9 to gXLO*€ grans of eLeuent/un1 of
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eleetrocle.

Ehe results show that markecl eh.anges ln the lnteasity
ratÍos of eertaln lines wlthln tbe spectra of the elements

stud.ieô oeeu.r when the eoacentratlon of the element ls
varie¿. ffith electrode Load.s ae Low as ã.rIxLO-9, 4OXl,0-9,

' anù SX1O*9 g/*Z of Mg, of Hg, anrl of Sn respeetively,
there ls st1LL.evlilence of self absorption ln the

resonance Llnes. At etiLL l,ower coaeeatrations tb.e seLf

absorption becomes negLlglbLe .

rbe shape of the eu.rveer reLating inteaslty ratlo to
coneentration ladÍcates that the nsaaL netbocl of testtng
for the preseaee of self absorBtloa in nultlplet intensity
neasurements woulcl Lead to erroneoug results lf the

resonaneo lf.ae were lnvolvecl slnce, for such. Lfnes, there
are two reglons ln which intenstty ra.tlo is praetlcarly
fncleBenclent of eoncentration, a¡rci the va].ue of th.e

lntenslty ratio differs u,arkec[y in tbese regloas (e. g.
fig, 4) .

An alr current of veloclty of the ord.er of g0 em.fsee.
ôlreetecl agaiuet the spark provect to be laeffeetlve in
ehanglng the seLf absorptioa ln the sBeetra of tbe
lnvestigateil elements. rnereasÍng the velocity of the alr
blast to 1500 em./sec. ôeereaeeð the eeJ,f absorptlon in
the &tagnesium spectrun srightl_y, ancl in the Mercury anct
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lin speetra markedly" $hie lead.s to the eoncl-uslon that

air currents ordinarily oecurrtng in the laboratory (mrreh

less than 80 cm"/sec.) have no appreeiable effect on the

intensity ratios of speetral lines, It hae also been found.

by K. B" Newboand (IA" Sc, lheslsu University of Manitobau

1941) tnat there ls no lnðleation of any variation of

self abçorption with extraneoirs composition of tbe sample.

Heuce in epectrographie analysis one can expect no serious

troubles due to the variation of self absorption with
extraneous conditlong "

2"&&gåþ9æ
Speetra were recordeô ¡ulth a nedium quartz spectrographu

(Plate 1o ffi.") equivalent to a Ellger El or a

Bausch and, tromb medíun qaatfz lnstrunent u capable of

photographing the futrl wave length range of the instrrment
( ?000-6000 A) on a single 4 by 10 inch plate. A fairly
wid.e slit (0"006 em") was used. tn the present lnstance

since n for purposes of photometering it was desired to
h.ave line lmages with flat topped ôenslty contours.

A eoncLensed Å. C. spark source (foregrounð of pl_ate le
.re¡çæ) was used throughoat for exciting the atoms in
a glven sample. [he spark holder employed. (glate Z"l íe

of the point* moving-plane type (1). the spark passes


