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Because of % the port nce 01 tho S6 subutancos for

“aeronautics, a- rapid andfcorroct method of characterlcing'
-fluids ~ and to a great . extent fuels also ~ has become
—urgently necessary, . The prcucnt work ig for the purposo of

3

howing that solective transmission analysis in the infra-red

- spectral rogion can be used for investigating chomicclly pure

‘doscribed, and cxamplcs are givon of how tho. quantitatlve

fluids 'and mixturocs.: Tho measuring technique in use is~v

comp031tlon of. mixturcs of two or three fluids can be found
by a dotermlnatlon of the*sclcctlvc 1nfra-rcd ‘abs orptlon. .
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‘I. INTRODUCTION -

. In conncCtion'withgmoasurombnts‘of tho scléetive - _
jabsorptiongofigolatinoyinftho‘infra-rodsspcctral“rbgion;.ani;d
Withlthojintontion,Of simplifying the ofton vory complicatod
vp:OCQSSQg-fOr-analysing.fluids;,and'abovC%alluofﬂfuols;}by‘f '
*using‘optical~mcthqu,»thd”idpa,was‘mOOtcdjof’using.infraiygg’

: soloctivo‘absqrptiqnmqnalySis;fpr investigating theso - T
substanccs.’:AnLinfra-red'monochromatOr“of'tho.Zoiss flem—"=-.

?Was—sotfup;=andﬂcalibratcd; andga;scrics:oﬁforibntating /

. mcasuromonts.wasvmado,ﬂwhidh’provodfthat'this”mCEhod was
_suitablo for quantitativo*inveatigations”ofsmixturos,of two .
‘or«throo;qomponont&;A~ﬁn,'__m'gv' T IR . -

el B a
T T

1. Tho Installation -
.. . For investigating—tho soloqtivo]infrasred[abSonption, ’
thc;mirrorgmbnOchromator of Zoiss, shown in Fig,. la, which
1s distinguishod by its. compactnoss and the rclativoly high
intonsity of its light, was uscd.  As the apparatus was |
‘intended mainly foryuso.in,invustiga$ionsvinithe near ultra-
rcd spoetral rogion (about 3/, a qQuartz prism was usod
throughout, - . Sl s e T o

. Pig. la. Mirror mbnochromatbr[dleoiss1’. T
S (about’ 34 natural sizc). Casing opon
el aras s Lo oeeHe open

Fig, 1b, Path éf_thé~ﬁay3'in the mirror monochromator
A *(diagrammatic_roprosontation);‘ T

The following is‘a*briéfgdésé;ibtibnfof'thc structuro ond
mothod of working or thc.monochromator:-_vx N -

--passcs through a slit-1, and impingos. on a conéave mirror 2.
The light is rcfleeted from herc in 2 parallcl boam, through
a plano mirror 3 on to a prism 4, whorc it is speetrally
.analyscd, Tho' light which passos on - from hero impingos on

-‘a 'sccond cdncavovmirro:, and from it a scecend spcetrum is -
formed at the exit .. .Tho'pland mirror 3 and the prism 4
arc fastoned together to a pivoting tablec. The pivoting of

“this tablo, which is connected with a tangontial scrow 9 -
via a fulcrum about 180 mm long, maokes it possible to sct any
Wavo,longth.solected, .:Thoiroplacoable Prism rcéquirecs. a - ,
minimum of adjustmont in cach case in ordop to sot the wave-
.longth'whichvis[filtprcdvthrqugh the exit gap., -The tangont. .
screw 1s so constructod as to allow the prism tablo %o bo .
adjusted with complcte accuracy, . It has also -a drum, with
. 100 graduations marked on it. The entry and oxit slits arc
symmotrical procision glits, and arc fastencd togother and -
_bui%t into the-cylindrical wall of tho' caging dt an- angle of
1026, » » Suetubienl TRt TR

A bﬁndlo of light rays;ﬁhiéhiis-omittodmb& a7light_30urc¢ 

., The following acccssorios were uscd for the meoasuroments
in the infra-recd and;visiblo‘quctral.rogions,‘. IR
~(a) A thermo-couplo withfa-hoat-insulating‘platc, Zoiss
- pattern (Fig,. 2) as a rocciver for the rays -
(b)’.A,linoar,Vacuum?thdrmohcouplc‘madc'by the firm of
s Muller (Figom3) o - o o T YO L
(c) A Zeiss loop galvanometor (Fig, 4) ST
(d) Light source with optical instruments and c¢ell~
+ holder (Fig, 5) 7 :
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20" Testing the Installation

.~ Before béginning the actual investigations it was .

- necossary to calibrate the mirror monochromator; that is, to - .

,'alloéate»a;wave-lengthﬂforjthe‘mOnOChroﬁht&c,radiation.leaVingithe_
exit .slit, to cach setting .of tho drum. Thoso measuromonts, as. .
far-as tho visible spectral range is concernod, woro mads at . =
 DVL with™tho aid of morcury and rubidlum lamps, . Tho calibration

T6f_thciinfra:rbd.gpcctral“rango;ﬂwhibh~0duldfndt'bo:carriddf_ R

~out at DVL for want-of 2 sultable.dovice, “was vory kindly donc

fby.OberrogierungSréﬁDr,?Wctthaucr5Of{ﬁthe_Roich’Phy31calﬁ-- e

- Tochnical Instituteo - with a monochromator of tho P+T5R, -Tho -

., results of tho moasuromonts arc givon in tho calibration, = 7
curve (Fig.=6), ‘which shows tho._wave-longth allocated to tho
difforent divisions of -tho drum for: tho radiation léaving the
-oxit slit of: the infra-rod monochromator, R ST

. .Also, thc thormo-coupl¢ shown undor Ia was thovoughly =~
chocked, - The ‘thormo-currcnt gonoratoed by the impinging of the
ray was measurcd by the galvanometcr shown ir le,  Tho sensitivity.
of -this apuriodic loop galvanomotor is about 7,5.10-94, per .
division of tho scdlc whon the loop is vortical., = For groator
convcénicnee in: reading, the deflcction of tho loop is obscrved
through an cptical Instrumont with 650 fold magnification. e
“Investigations which woro made lator showod that the scnsitivity
-of -this typc of loop galvanomctor was adcquatc, although for.
Dbroclsion measuroments and ospeeially for vory small thormal _

‘forcecs or-deflcctions a more scnsitive mirror galvanomector was-
preferablo, .. . oo o E :

- *Whon the thermo-couplc supplicd by the firm of Zeiss was
tested, it oppcarcd at first that the thormo-pilo did not —
posscss the moximum sensitivity which was roquired, It was
thorcforc roplaced by a thormo~loop in o high vacuum, in o
cylindrical sheath, which is for tho purposc of incrcasing tho
sonsicivity,. Onvthc"basis'of~{ﬁhojoxporicnccs-whidh.tho ‘
firm of Mullor, .Zohlendorf, geinod in-manufacturing their

‘thorme-clioment, DVL produccd a limcar thormo~couple, typo Fho
(Fig, 3).. This is.a thermo-couplo with increoascd impact
rosistance in  a cylindrical glass mantlc with 2 planc: quartsz
glass windows‘Whichfaro_moltodfin,-oppositq,to’oﬂch'othbr, for
the purposc of bettor. adjustment. . The thermo~couple has a -
spocially sonsitive long, narrow rccoiving qtrip. '

- Vhon this accossory was comparcd with tho radiation
receivor dovolopod by Zoiss, it appearcd that the maximum gain
in scnsitivity was in tho recgion of 20-25%. On the othor hand,
further vory complicated accessorios worc roquired for = ERRE
~attaching 1t to the mirror monochromator -and tho sourco -of ce
radiation.,  Thoroforg, .in view of. tho oxperiocnceos gained from .
testing the two installations, the Zoiss thormo-couple continucd
to bo.umsed, - B DT DETR L o

S

3. Mateorials infcstigatod' R Vvﬁa  ?#'

Yor investigating tho solcotivo absorption in tho, infra-rod
spoctral rogion, and in tho lator tosts with tho now measuring .
techniquo,  chomically purc substances’wore goncrally usod. .
'They can bo  scen in the diasgram in Fig., 7. . In addition to ‘

“thoso fluids, tho following worc also uscd: gasoline, ‘benzene,
‘hoxano, hoptone and pentanc;: also arbitrarymixtures of '
chomically purc substances and fuels, - As a fudl with an
additive, a leadod gasolinc was-uscd, - This gasolino, which ,
“is known as B4, has already bocn uscd—in-aviation—and has provod.
its valuc. = Apart from this, aoro-onginc fuecls wero used, SR

<
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. Flg. 8. Optical dovico for passing parallol
<. . rays of light = D e
. w=—gcoll.  {diagrarmatic

S Sincc.it?is”“asSumodgthatutho;chemica1 structurQ»andwthola;;;,
“physical data of the chemically purc substancos and tho -fuols arc .
sufficiontly woll known, it 1s possiblo in this roport, which only
touchcs»on’thqfinvostigationvof-thb‘multi-componontﬁmiXturcS;tb"
rofrain fron discussing in dotdil tho singlo, doublo and rulti- .
componont mixturcs. - It also. appoars.-superfluous’ to give.tho - — o
figuroS;whichiaro.thc.basiSTEf;thd‘diagramgiﬁ_fhgifofm_of tab1os;f’

Ay Sdlcctivontgansmissionwcurvos'ih*tho.infra-fod’Spoctralj“~““
- _rango as a function of tho tomporaturo of tho 1iquid S
~moasurocd and tho position of 0 - rieosuring ‘bu in-tho
~path of tho rays R I

~The percontual solective transmission curves in”the infra-
rod spoctral rango woro . moasurcd for a sorics of fiulds with
tho colls containing the 1liquids in the path 6f parallol rays-
(Fig. 8), - boforc tho cntrance slit of tho_ monochromator, -Tho-
dofloction of tho loop zalvanomotor was moasurcd at dofinito wavos
longth intorvals with an empty coll in the path of tho . Lo

~ radiations (galvanometor doflcction or intonsity = I.), and

- with-a fillod coll (galvanomoctcr defloction or intonsity = I7),

- Tho porcontual selcetivo transmission was found to bo .. -

<. DAy = I, 100 .
v , v ';k o
Tho porcentual absorption curves found in this way for a sorics
of substances with o layor of "10 mm thicknoss arc shown in

Figs. 9 to 17. . Tho substances whoso. solective absorption .
-eurvoes arc.s%?wnjin,Figs. 9 to 15 have beon investigatod
Glsowhorol . L e o : o

‘But tho curves in-16 and 17, which rofor to. lubricating oils
‘a3 wcll.as to mixturcs of fuols, are publishcd for tho first
timo in this' work,. . As rogards all tho curvos (scc Figs, 9. %o 17),-
it rust be mentioned that by improving the accuracy of moasuroricnt
(fincr slit, shorter wave-length intorvals, more sonsitive thorno~ .
‘couplo), tho accuracy can be still further improved as rogards
the finc  structurc of tho curves, .. el ‘

* The seloctive tronsmission curves in Figs..9 to 18 woro

- mado, as alrcady mentioned, with thc ccll carrior boforc the - -
cntry-slit of the monochromator. Tho rosults changod gradually
and stcadily when tho moasurements woro ropoated scvoral timos,
using tho samc fluid with tho sourco of radiation poermanontly i
‘switched on, ' This is casily oxplainod by the fact that whon the .
- measuring cell is fltted béfore the ontry slit the whole of tho
undocomposcd 1light ponctratcs tho medium which is boing = .
measurod, with tho rosult that tho tomporature of the liquid

boing moasurod incroascs and its scloctivo transmission is-
-.alterod., S ' S

‘Figs. 9 and 13, Solcctivo absorption curvos

. et various substancos ‘ !

. In ordor to show clecarly that the séloctivo_trqhsmisSion.is'f"
a function of tho tcmporaturc of tho absorbing modium, a coll -

1). Landolt‘Bornstein,»physéchcm.,Tablcs S e '
+2)' E, Frobert & K. Schoun, Absorption spcetra of hydrocarbons
' and halogen derivatives in the ncar ultra-rod band, - i
Zeitrchocft fow Wisscnschaftliche Photographio, Vol, 35, -
T : - H.W7, July 1936
S4 - SRy



fillod with gasollno, with a tcmpcrﬂturo at ono “time of 20°C and
at anothor timo of- 509, was- introducod into tho ‘path of the
parallol rays boforo thc ‘ontry slit of the monochronator, and for
simplicity's 'sakc tho: spcectral intons1ty curve was:detormined;
Fig. 18- shows ‘that tho form of_tho spectral- intonsity curvec, and
thus the:sclective: absorption,,is a’ function of the tomporaturc.
of tho absorbing modium, - This provos that in carrying ‘out

suromonts tho constancy’ of tho tomporaturo of tho absorbing
: mcdlum roqulros attontion. ﬁ{. ‘

[ R il / b o

_ . Sinco, With tho bulb before tho ontry slIt of" tho S »
.monochronator .considerable additional apparatus is- roquirod to
kocp tho tompcraturc constant, it appoarcd a good idca to arrangc
the colls: bohind the oxit- slit of" thc_monochromhtor, 28 ‘has-bocn -
“donc clsowheroe in diffcront invcstigatlons. The 'advantago of. thc
last arrangoment is.that, in place of tho— undocomposod total
 light (bulb bofore the entry slit), in this casc only tho. Tow ™
- monochromator radiation’ which Toaves tho oxit slit penotratos-
~the fluid boing. noasurcd so that the lattcr undorgocs a.-
mlnimum of hoating. e - ,
. _ ) S o :
- Thorofore, in all ‘the invostigatlons which followcd tho ‘
cells with the f£luid to bo invostigatod wcro placed: bohind ‘the ox1t
slit of tho nonochromator, thus naklng manipulatlon 0&31cr. R

’ Fig. 14 ‘Scloctive: transm1551on curve of “othyl alcohol l/
: Fig. 15. - 'Seloctivo . transmission curvces of hoxanu,
5 pontano, and loadod g““OllnC. ‘

5, A ropid mothod for charﬂctcr1s1ng a mqtorial and tho?""
' proportlon of it 1n mlxturos ‘

_ ,’( ) Dcscriptlon of .tho’ Mothod v‘ . a:: : ,~: S

, In tho dotcrmlnatlon of pcrccntual soloctlvo transnission _
curvos, tho principlc was that, at cortain wave length - .
intervals, tho galvanomotor dofloctlon was moasured once (I,),
with tho ccll ompty and oncc (I) with the coll: ‘charged with
‘fluld. “The proportion was obtaincd by caleulation by -
multiplying I by 100. : Uhcn thoe app ratus is roady for
" I -

worklng, all thc cxperimontal ‘work roqulrod is tho fixing of a '
nOﬂsurlng point: on thc transmission curve from two measuromunts._
Now, sinco, in ordor to plot a complote solcctive transmission
curvo such rmeasurcments must  bo mado for a largo numbor of
points in tho spcetrum, much labour would bo saved if the number
of moasuromonts could be roducod, without reduecing the numbor of
moasuring points from which tho final curve is plotted.  -But .
‘this is obviously: possiblo if tho porccntual solcetive
labsorption curves are not dotorminod, but, instead of the
D-lOOI‘»—_ ‘ ,
£ T e

A 0

valucs, only tho I va luos arc dctormincd, This roans. that irf
the strongth of tho radiations is’ kcpt——constant the dofloctions
of the galvanomcter aro dotermined - only for a sorics of points
in tho spectrum, tho ccll with tho liquid undor tost being -

" petween tho outlot-slit of tho monochrom ator. and thc thermo-
couplo.  Thec ;curvos so -obtainod; which rcquiro only half the
oxpcrlmontal timo, will honcefprth bo called "intonsity curves”
or 'rolativo transmission curves”, Tho curve so' obtaincd is
not only-a function of tho "goloctivo abso; ption of the . . - .
_‘substanco moasured, but.dlso of the distribution of tho spoctral. .

. ’energy Which provalls at tho oxit slit of tho monochromator,

Also, whon tho moasuring cclls woro bohind tho cxit slit no
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account was. takcn of thc fact th t thc rﬂys penotrato thc bulb -
parallel to cdch othcr, so that the curves plottod: by tho rapld
rncthod arc also a - function.of tho siz¢ of -the secloctive’
refractive 1ndex ‘of tho liquid.  Tho following doscrlption will
show that thc quantitative composition of fluids can be. - :
doternined swiftly and with: sufficlent accuracy by finding tho
I-values, partly for a dofinite wavo lcngth, partly for sevoral
wavo-lengths. ri TN s L L
Flg.-16. Selectivo trnnsm1331on curves of various S
: “—lubricating oils . - =
: F1g._17. _Selectivo tra nsmlssion curves’ of gasollnc, .
. benzcno, and thoir mixtures.
Fig. 18.\ Influonce. of tho Tomporature on tho’ shapo :
,-of the seloctiveitransmission curvos. T

f?(b) : Invostlgatlon of various liguids and of, arbitrary
ot . mixtures of llquids, ospocially fuol mixturos

T First the rolativo tra nsiission of a serios of
_chemlchlly purc liquids was investigatod in tho 1nfra~rod spoctrn
rogion at a constant wave-longth (X = 17751nd Thus, for :
‘gimplicity's . sakc the galvanomcter doflections at constant :
intonsity of radiation woro found with tho bulbs containing the—
'llqulds behind the oxit slit of the monochromator.  Thosg’ tosts,i
.the~results of which arc shown in Fig, 7, prove that tho .
. -substancoes . invostlgatcd, which aro practlcally colourless. in thu ‘
visible roegion arc - as rogards their relative infra-rod.
 transmission - more or lcss difforont from each othor, Therc is
no doubt that the rolationship botweon tho relative transmission .
of two substances in tho infra-rod region of radiation changes .
~from wave-length to wavo- -longth, This is cloarly soen -from the -
Lspoctral 1ntcns1ty curvcs of thc samo pure substances (sce Flg 19).

Flg. 19. Spcctral 1nton31ty curves of- various
B .»chomlcally“puro liqulds and fuols'_

On the b sis of this oxporimontal datn, the follow1ng may ;
bo statod about the methods and tho amount .of work involved in
dotcrmining the quantita tivo compositlon of a 1iquid mado up of
two diffcront compononts. IR

(a) 1If tho rolatlvc transm1331on curve for n.ccrtaln L
~infra-red wave-length, which givos the rolative transmission of
o mixturce of two componcnts as a function of tho proportlon '
por cent of ono of the compononts, ‘shows™ . neithor. a maxirum nor
a minimum when the path of tho curve is continuous, then by

_ means of a calfbration curve the qunntitatlvo composition of a
mixture of unknown proportions can be determincd on the basis
of a single galvanometor deflection. R _ -

.. ‘Tho ra nge of application of thc rapid mothod can box‘t
" 1llustrectod by two oxamplos'- ST ' :

: - .-Tho curves in Figs.,. 20 and 21 ghow tho rolativo absorptionj
. of an alcohol~carbon: tetrachloride mixturc as a function of tho
carbon tetrachloride. content and of an alecohol~acctonc mlxturc
as a functign of the acotono contont at a constant wnvo-longth
(;5. = 1775 m/u). . ., RN i

The dotormination of tho quantltatlvo compositlon of an
algzohol~carbon totrachlorido mixturoc .or-of an alcohol~-acctonce:
“mixturc by tho optical rapid. ‘mbthod roquircs only ong. ;
. moasurcnmcnt ‘of the galvanomotor- dofloction with the above . . -
- calibration curve, if, at a dofinitc intonsity of ‘tho ra diation
- tho. coll contdining the solution to bo 1nvostigatod is bohind

-6 -



tho oxit slit of ‘tho monochromator snd the druir-is sot:to tho
wave-longth which is alloceted: to the ealibration curvos. .-
After tho galvgndmctcr»défloctidn'hasgbocn'dotcrmincd;fthoTi'
“quentitative composition of tho mixturc can be read off from the
" tost dingram, — Tho accuracy of tho method is‘cqual to that of
chomical analysis.. .~ . 7 o e A T

S fb)ffllfbbhc bﬁfvosfdos6ribod'unddré(a)fshQﬁ_a'ﬁihimum.or
‘2 maximum, two. calibration curvos for two differcnt-wavo-longths
as far as possible with difforent-shapes aro required for-thc -

“quantitative-detormination of thc. composition of a two-component
mixture,  Tho dctermination of the quentitativo composition_of
two-component mixturcs on the basis of two calibration curves for
two difforcent wave-longths and two moasuromonts (galvanormctor
doflcetions) is illustrated by the caso of a gasolinc-benzenc
mixturo, - Supposc tho curves ars known for the gasolino-benzeno
mixturo, which - show the ‘rclative transmission of a gasolino-
benzeno nixture as a function of tho benzono contont for infra-
rcd rays of tho‘wavo-longthS'ﬁ.= 1775 mpaand = 1650 nAa(sco Fig.22)
Fig. 20, 'Rclativo absorption of anTalcohoi-carbon
. totrachloride mixturc as a function of tho *.
 carbon tetrachloride conttnt at constant wave-
~length (¥.= 1775 mad)
Fig. 21. Rolative absorption.of on alcohol-acetone
___.. . . npixturc as a function of the acetone content
= at constant wave-length ‘A = 1775 mpd ’

Mg, 22, Rc;ativé absbrptidn §f7a-gasoliné~bonzehé 
- nixture as a,functionvof'th;&benZenecOntont.
‘fat:di?férent‘WaVOklbhdthSVIT*Ex1775”qﬁrand*‘

A = 1650 m/u».v ‘f-f~°*?“f—“‘ A

‘Fig._zﬁ..'Relatiﬁo absorﬁtion-of a gasdliné-bonzeno'-
o mixture as a function of the ‘bonzene content
at various wave-longths., .

’?ig. 24, 'Extraétlfrom'Fig. 23. lCaliﬁﬁatiQn-éurvqé'
L - .without tho critopia.of max.ma and minina.

’ ———

If the mixture to be invostigated consists of 80 parts of
gasoline and 20 -parts .of benzenc, thon if the charged coll is
_ bohind the oxit slit of thc monochromator and ) = 1650 nfé,
" Fho-galvanomctor defloction (intonsity) is equal to 88 - ,
“divisions of the scale, It was impossible todocide from this
singlo mcasuroment whether the mixturc was of 80/20 gasolino~-
‘bonzonc or of 20/80 -gasolinc-bonzcnc. - S

, Wo thorcfore measurc the absorption of the mixturc a

~ sccond - time, using_thc«.w;vge;qngygqﬁ*=”1775 npp. The
galvanomoter doflccti®h of 17 divisions mcans that (noglocting
‘%ho first.curvc) the mixturc can be of 80/20 or 60/40, As tho

patio 20/80 is truc of both curves, tho mixturc could only

be of gasoline and benzono in tho ratio 80/20., o

If ono plots-a sorics of calibration -curves for a two=

componcnts ‘system, for verious infra-rcd |y values, -these -
~curves showing the rolativo transmission as a function of the
proportion per cont of a-component  in a two-componont mixturc
at constant-wave-length, part of a calibration curve has-a
maximum or minimum, whilc amother part will not havc thoso
“critoria (Figs. 23 and 24). . . . I S IR

'

R Théfbfbro, when carrying out cﬁr“onﬁﬁinVOétng%ions i
tho coripogition of pwo~gomponqnt,mixturcs; it will be as woll



,[tdfpidtucélibratingfcu¥Vésjfinét for véfi@u@'i{ffvaiues;~so'g'
"that‘iffit;Shbuldjturnfoutvlaterjthat:there*wereumaxima;and’v
_iminima,gmong:thegcalibrating'curyea,fonly‘these will be used.

";Of:cdurSé;*thé_mbasﬁréméntéidéSEribbd;banvaisb-bb?maaO:by

'“ontoring I . instcad of I-valuos whon plotting tho calibrating

curvos. 'TB__NAlthoughfsﬁch-calibratingrcurvos*havokafdiffqggnﬁig,

form from tho.onos obtained, tho method of ‘cvaluation romains

““tho  samc, and so loads to tho -samc rosults, ' . Calibrating curvos -

-of ‘the . lattor-typc can woll boe usod whon thérc -is difficulty'inw'f

kocping tho tomporaturc of. tho_radiations constant, or if thore

"is,dangdr of = orrors ih,adjustmontvwhonwtho'radiatiOpwis'p ':_

- projcctoed at tho ontry slit of :tho monochromator. - -

~distillation, otc,)

= Wh?fbas:ﬁhblquahtitafivo,Ebmydsitioh 0f‘ﬁhy two-componont

‘mixturo can bo dotormincd in the way describod rapidly, and with
-an accuracy at loast as good as that of onc of tho long=drawn- -

out chemical analyscs, its-rango of application is: morc limitod .

~owing to the‘incroasingfdifficultios~whichfarisoawith«multi— E

componont mixturcs.  Tho simplcst casc is that in which the - ‘
proportion por cont . of a componont in a throc-componont mixturc
is’ lmown,—-or can bo found rapidly by analysis (titration, -

A

Fig., 25. Spocfral,intbnsity @urv0slf6rlav5ériosﬂof o
ce solutions of-a thrco~componont mixturc of. =~

~ “earbon tetrachloride (10%)-acotono=cthyl alcohol
with tho compononts in various ratios . = -

Fig., 26."'SPOQQ;Q;WintCnsity.cﬁfVog:for:a,Sﬁfioslef o
. _..solutions of thd throo-componont mixturo carbon
totrachloride (30%)~-acotono-othyl alcohol, with -

“ . tho ‘componecnts in various ratios.

- Fig. 27.  Spoctral intonsity -curves for a scrios of D
’ : - solutions of thc throc-componont mixturc carbon
~totrachlorido (50%)-acotono-othyl alcohol with
the compononts in difforont. ratios. !
s B Sy v AN T \ o

© In this 'casc tho problom and its solution consist in Eho

‘investigation of o two-component mixturc (soo cases. (a) and (b)-

This mcans that throo-componont tost solutions will be produccd

- in which tho proportion of one of tho componcnts (tho onc which ,

is'most ocasy to dotorminc analytically) agrcos with tho - - -
proportion of this—componont in tho throd-component mixturc.
The individual test solutions will diffor only as rogards thc
proportions of the other two compononts, if onc of  tho
proportions is. constant, -, 0n"tho basis of onc, or two,
calibration curves, in which the galvanorictor defloction at a
given wavo-longth appoars as a function of the ratio in which
the socond or third componcnts arc prosont when tho proportion
of the first component is constant, the quantitative composition
of a throc-componont mixturc can be determinod by ricans -of a’

measuronont: of transmission for a dofinito~wavc-longth~(casp,(n)),

.or by means of two‘absorptiOn measurcncnts at two differcnt

wave~-longths (caso (b)).

Moro work 'is involved whon tho' quantitative composition of
a throo-componont mixturc is dotormined optically, that is, —=
whon it is . not possiblo to determinc onc of tho cormpononts B
chomically, - In this case, it is necossary to plot tho infra-
rod spoctral intonsity curvoes. for a scrics of solutiong with - tho
componcnts in various rotios, as; for oxamplc, in the carbon

‘totrachlorido-acotonc~alcohol mixturc. of. Figs. 25 and 26, There
is thus a sorics of familics

of curves, which corrbspond to o'

-
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‘constant proportion of ono componont’ and various.proportions
?ofgthp{othorfcompbnonts;ﬁaltohihgfagdording’tcythc%prdportibns,
~of tho othor: two cdmponcnts;cf“Inﬁordcr”tpjdétorminoﬂtho‘-['7%5
jquantitativofCOmpoSiti0n1of“an-unknownvmixtufg'0f~throo“j*i
,vcompononta:it*is~noco§sary,waftoriplotting-thd-$pcctralmu'ji &
_ﬁinyonsity'curvo,jto-dotdrminoﬁbctWanuwhicﬁﬁtost~éurvos’this]‘Ff
.;purVo'runs;g,,This,giv0s;_1n-thC“first;placo,’thc}rough_'ffViajl
;‘cdmpositionfof‘tho.uﬁkhqu;thrco—Cbmponont:mixturc;fand;mnstfbo
;fbllbwqdrby,a'morO'QXact'dotcrmination_through;graphic.,jfﬂg;-
Cintorpolation.. ot o T T B

.~uﬁ(ﬁTh9.invostigatfonsjwhiéh{wgnggéarrioduout%show;howthqu*f}
1,and,throofcqmpononﬁ?mixtﬁrOSiCaﬁfﬁéﬁtéstod{quantitativcly;byfgfj
" ~dotormining’ fholr infraefed”rolativeVabsorptibn,“f”Tho'oXamplos‘}
‘mako it cloar that two-componont rxturcs can bo.analysed .
,;rapidlyyWith;afminimum,ofﬁafqutiand,sﬁfficiont{accuracy. A TR
V'glsb;ﬁppoarbd,that;vnaturally‘Withfgrbat;labour;-thrcoeﬁu;¢§t~s,
scomPOnOnt“mixturCSgcan»boidotgrminqd‘optically;,v~It is to bo
;ckpdctodjthat,asuthofnumbor of cornpononts incroascs thé ~ .
j'difficu;tigg,dﬂ;guantitativpjdgtcrminatioanill also incrcasc,
" Whothor, -in view of thoso facts, it is possible to dotcrmino.. -
5 multi-pomponént’mikturcS‘With“sufficiontjaCcuracy”(lubriCating‘n;
‘oils, Diosol fucls; th;),tCanfonly,bcfdccidpﬁrby_numcnousiﬁ» o
..tosts,,ipfwhichjit;iS;possiblofthat_an cvon groator. infra-rcd .-
" gpoetral rango will havo tb,bblusodf(o;g;*from=1'to\155!);1‘j,,
IIT. SUMMARY -

... Aftor invostigating tho ‘dependence of tho sclcetivo T
transmission purvog{in_théginfra#rdd'spoctral“rangcwoh the = -
' tomporaturc of tho 1liquids moasurcd and on the position‘of the
,fmoasuring“allgin;tho‘patthf‘tho ‘rays,  tho measuring procoss: .
was discussod. - Aftor it had proved that a serios of - ...~
colourloss fluids have differing absorption for a cortain type -
of’ infra-rod radiation; tho mannor-in which;tho,quagpitativc
conposition of two=-component mixturcs can be dotcrmincd fror
tost-curves was -demonstrated, - Examplos worc also giveon of how
_tho composition of 2’ throo-corponont mixturc can bodetarnined
optically if tho proportion pcr cont of ono ‘of the conponcnts is
known. In conclusion, 'n doscription is gilvon of how the = .
“composition of o mixturc of throec known compononts can be- -
'ascortainod'without'chomical analysis‘from‘thofsoloctivcfinfrae :
‘ped transmission curves. S T S -





