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3. 'Vben the rate of evolution of oxygen is measured, the reaction is 
stricUy unimolecular alter a very short period of acceleration wbich is 
ascribed to supersaturation. 

4. The temperature coefficient of the reaction is about 3. I. 
5. A method of weight titration of hydro;;cn perol<ide by pc.nnanganate 

is described which enabJcd reaction velocity measurements to be carried 
out in the very early stages of the reaction. 

. 6. A graphical mctilod is described "hich <Dables uDimolccular velocity 
coefIjcicnts to be calculated from measurements of the rate of evolution of 
gas without any knowledge of the tOlal \'olwne of gas evoh-ed or the exact 
concentratjon of the peroxide. 

It is believed that both these mctilods are new. 
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ABSORPTION SPECTRA AT HIGH PRESSURES AND AT LOW 
TEMPERATURES. THE TRANSPARENCY OF ARGON AND 

METHANE ' 

By B. J. £lSEXA..~. Ja. 
Puw.l.ISHSD MAT 7. 1~32 

The purpose of this investigation was to study the absorption spectra 
of a number of sllhstanccs whose presc;u re. volume. and temperature rela· 
tions suggested the possibility of llIolt-ctllar aggregation as a fac-tor in the 
attempt to account for the physical properties at high concentration and 
at low temperature. Since it was not possible to predict the spectral 
region of the absorption of the s11pposed associated or aggregated molecular 
species. the spectral region selected was the visible and the quartz ultra· 
violet, where absorption may be most readily studied. In this paper we 
sball describe U,e design of apparatus lound satisfactory for the purpose 
a.nd the results of the studies with argon and methane. 

Method.- Thc light absorption was determined by the mc::lhod of photol.'T3pbjc 
apt<::tTophotolllctry . The relati ve I,lack\:uing of the photographic platc sen.-cd as a 
me:uu.re of t he li ght transmission through the e.mpty absorption tube and through the 
tube fiUed with Iluid. 

An Ada.m llilser E 1 sp(."ClrOIo'TOph with glass and qunrtz opticuJ system was used 
for photognphing the spt'Ctro. E).posures were twcul)' minutes to one hour for slit 
widths of O.Ol to O.O:! mi1limeler . 

An under·watt."r ~park st."rvcQ a..q a source of c:ontinuOU1 light. However, the usual 
aluminum and copper cJcctrQcit .. 'S were r t"pl:l(",--'d lld\"'a.ntagcously by lI1ag1lcsiulIt electrodes 
for the shorter W8\'C lengths. In later \~ork we. bol.ve usrd the hydrogen discharge tube as 

1 The results pre.'>Cnted here or~ to be round in ~tcr detail in the Ph. D . Thesis 
o~ B. J .. EiSt:tnan, Jr., Massachusetts Institute of T ... 'Chnoloi"Y, 1m. 
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a 5OUt'Ce ~, coutinuous ultraviolet radiation. For the visible region, a tungsten ribbon 
heated wl.th 18 Amperes a.t 6 volu in a nitrogen liiJ1!d glass bulb was very satisfactory. 

!~c: U'ou spark and IrOU arc spectra were uR'<! (or obtaiulng reference lines for de­
tennuung the wa ve Ie.ngths. 

It is douhtful wIJeUler a continuous absorption amounting to less than 10% ~ .. ould 
have ~n d etl'Cted with th e: procedure descrilx:d. 

. Absorp~on Tubes.-A fused Quartz De ..... ar tube of specia l design was used to con. 
tain ~e refngcrant and absorption tu~ during loading and (or the low t empera ture: 81>­
.orption mea.surcmCD13. Two tubulations. opposite: C:3ch otheT. in the double " 'aUs 
of the Dewar t ube permitted the insertion of an 
absorption tube through the body of the Dewar 
tube.. Figure J shows the Dewar tube with the 
Qua.rt2 absorption t ube {O, used for the low. 
t emperature Oleasurrments. Two quartz tut.te!l 
(T and T'). each with a plane window (Wand 
W') fu.sed on alone end, ami the other end 
open, "'ere fu ~-d into another Quartz tu be (L) 
of sligbtly larg«:r dialllcl('r to eomplf.'te l he abo 
sorption tu1.e, in which all three t ubes (T, T' 
and L) arc C'ooxial. A side tu be (C) on the 
wgtt tu be connected to the vacuum line and 
loading system by means of a quartz-Pyrex 
paded seal. The windows (Wand W') were 
15 millimeters apart and the bore of tile larger Fig. 1. 

tube (L) was IO millimeters. The rt:iriR'er.:m t was prevented from escaping through 
the. small cJcaraTltt space lJetwttn the tuiJUl:ltiOHS and the a!"sorption tube:: by pad:inr 
mOlSleaed asbcstO'i fiber (A) in this space. After the a..~bcstos had dried. nlhbe.r tape (R) 
was wound around the cnds of t he lubula tions anti the proj(:cting amts of t he absorption 
tube. A strcnm .of d~ nitrogen was pa.5<i:ed through r.; at each end of the absorption 
tube .. In an earh~r ~CSlgn tu bes T and T' v;ere replaced by quartz r<xh. Howcvu. Ule 
ultraViolet'tr:lns m\sslon was not so satisfactory QS in the arrangem~t described above. 

Steelahsorption tubes M'itb fused. 
quartz. windows were used for the e;r. 

amination of gases at high prtlc;:ures. 
In Fig. 2 the tube Il wa c;: of high ten. 
sile strength mllchine steel. It con. 
sistcd of two parts (8 and C) which 
could be scrcl\' ed together. The 
longer section (B) had an outer dia­
meter or 11 millimeters and a bOTe 
of 7.3 millimctC:TS. The bore was 
tapt'.red at oue end to take oue of the 
wiadows (A '). The other window (A) 
was in a hexagonal c::Lp (C). An atu-

f-=-----IS.S on minum washer. D. the cross ~ction of 
Fig. 2, which wos 1 millimetcr sqUllre, rend-

ered the tube tight when compressed 
between B anti C. Tllc assembled tube had a ligh t path of 14.4 ccntimeters. Connection 
to the vacuum nnd loading system 'Was nmrfe through E which was si" .. tr soldcred to C 
Th~ truncated c:onc~ (A and A') were of transparent fu~~d QltIlrtz. the end fnC6 bein~ 
polished plnne, parnJlcl to ~.ac:.b oUler and perpendicular to the _leis of symmetry of the 


