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CHAPTER I

P s

HATUKE OF PHOL

&

Lash

Attempts have been made to synthesize isococtane by
illumineting mercury-sensitizea wixtures of isobutane and
isobutene with 2536 g radiation. 7There was evldence in the
form of drops of a volatile liquid, at room tamperature, of
-alkylation or polymarizatiaﬁ. The prnduct smelled very much
like isococtane, but the experiments were done on such &
small scale thaot there was not ‘enough of the C,'s converted
to the heavier molecules for identificetion.

It was thought that if larger volumes of these same

- gases were illuminated with the 2536 2 radietion snough of
the volatile 1i§uid would be obtained to run identification
tests. The autﬁar undertook the problem of illumineting
iarge volumes of these gases with the hope that the product,
whaen identified, would be iscoctane. Since using a larger
reaction vessel would necessitate using & larger lamp, it
was thousht best to devise =n apparatus in whiech the geses
could ve recirculsted through the illuminsted zone for pro-

longed pericds,



CHAPTER 11

SURVEY OF LITEWRATURE OH PHOTOCHEKMICAL

ALKYLATION AND POLNMMERIZLTION

In gomparison with the smount of ﬁtudy'that has been

done on all types ol reactions of hydrooarbon compounds,
“very little time hae been given to the offect that light

will produce., The uejority of the work thst has boen done
on this phase of hydrocarbon reactions has been in the last
fifteen ysurs. It was only in 1935 that the polymerization
of ¢racked gas into gescline went into eammarai&i uaﬁ;l
The work that has already been done hes nol besn spresd
evenly over the field nor has there been su appreciasble
degree of uniformity in she types of investigations earried
sut by different experimenters, Norsover, many coumpounds
nsve unot been touched at all, some have been studled mesgerly,
and Pew mve been studied @xﬁaustiv&ly;g These facts are
shown by the reporis given bolow,

Hlythe apd Hofuann noted that the formetion of mﬁ%&*‘.
styrens from styrene required three woeks in the ﬁummér Bun,
and thrse days in a sealed bulb et 100°C., but only one half

hour in senled tube at 200°9C, Although hest and light cause

lﬁuatav Bgloff, Resctions of Pure Ilydrocarbons (Amerlican
Chemicel Soclsty tonograph Series, Nos 78}, De Be

®1pid.



polymerization, thisz change wes not obssrved 17 & sample

wes kept in a scaled tube el room temperature in the darks®
Pritzseohe exposed anthracene obtainsd from eosl ter

to sunlishts ihe hydrocarvon changsd to 8 white solld have

ing & higher meliing point, but reverted to the originesl

compound after melting. The nane paranthracene was ?fﬁ&&ﬁ&ﬁ‘
for the pﬁlymﬂr*&

Behr and van Dorp observed that aeenaphthylene polymerized
very readily, for when & benzene solution of the hydrocarbon
wag kept in tihe sunliight f&r'a‘tima, some solid &&pﬁrﬁtﬁﬂ¢§
The new compound meltsd st 286%., but the hesting required
for teking the melting polnt csused & lowering of the meli-
lag polint.

Isoprene, exposed to light in & sealed tube for an eX~
tonded periocd, polymerized to & rubbep-like mess secording
to wallach.® Some suthors have clsimed that his isoprens,
which was obtained by the dry distillsiion of rubber, nay
have contalned an impurity, such ass & suall plece of rubber
from the originsl mesterisl. This mlight heve caussd the
rafornation of rubver, since evidence From other investi-

cators indiested that rubber itsell catelyzad the polymerizstion

Vhnaabon 4oz Shemis, LIIT {184%5), 511, eited by Hgloff,
Ops Cibe, Ds 580, -

4 ) » .
dournsl fur Praktisehe Chemise, (1), Xi¥Iii {(ies7), 10L
b2 & - - sow g 48 & bkt 4 ] B it g . i
cited By fglofT, QPs Biley pe 0OL. : ’ '

Afine, CLIZIL (1874), 263, cited by Egloff, gp. git., p. 610,

ﬁ . Sy SR e R F s g ) P A i H .
??déﬁﬁ‘r COAZAVIIT (1087}, 88, cited by Hglofr, Dpe gite,
§}i~ f R )



of isoprene to caoubchouc. On the other hang, Harries’
showed that pure isoprene can be polymevized, by mesns of
ultraviclet light, to s solld white substence which contains
a small proporiiox ¢f Tubbherelike materisl,

Linebarger preparsd p&r&nthraeena by exposing solutions
of anthracene to &uﬁlight.% Benzene, toluene, xylene, ethyl-
benzens, eleohol, seelle acid, ethyl Lenwsoate, bromobenzene,
and chloroforn were useful solvepts; but ethylens bromide
or carbon bisulfide did not yleld the white insoluble crystals,
AB previously fTound by Fritzsche, varenthragens melted s
243° to 844°C., but if ellowed to cool after the rirst melting,
a second meliing point determination geve a velus equal to that
Tor anthrecene. Linsbarger noted that if both gemms ymﬁitimﬁa
of snthrecene were substituted ano photorolymerization secourrad.
Hae psousidered tho @Glgm&fiﬁ&%i&n of anthracene to be ihe
activation or loosening of the vonds of the ganrs carbon
atoms by the sction ol sunlight, these loosened bonds uniting
to form s double moleculse,

Jrndorfl sad Comeron esnlirmed Linebargerts observations,
but proposed that the solld be called disnthracene in nisce

of p&fﬁﬂthfaﬁﬁﬁ@»g

76. Harries, "Compsrlison of the Product »f the sutow
palynsrization of By Gebimethylbutadiens with That of the
Polymerization by Heat,"™ iun., CCCXCV (1913), 266.

aéggg;g@g Chenleal Journel, XIV (1882}, 602, cited by
hﬁlgf&, Q&}Q Qltg, §0% e

®im. Chem. _Jour., IVII (1895}, 658, cited by Lgloff,
___2! ﬁi*‘é;, p& ﬁﬁxg




Lemoine showed thail styrene polymerized to the sxztent
of 9.5 per cent in the course of & yoay when kept in the

&

dark. ¥With an incompnlete exelusion of l;guﬁ, and at various
ﬁamper&tu?as, an equilibriua betwsen siyrene and motastyrene
wes sstablished depending on tempersiure and prespure. e
a the sun a8 & source of light in his radistion experimenta.
Lemoins makes the following ststement concernlng the light
reaction: YIhe prinelpal purpose of the light is Yo secelearate
gu sxothermic trsasformetlon which would be produced in ithe
dark at the seme temperature but much more siowly,” nd0
Pure acedylene wae e¢xposed to bright sunlight in glass

B, . i ‘
bulibs for two or thres days by Bone aund %ilﬁsﬁq*l o oPeint

!’,,.

brown deposlit which inereased in thiokness and becane Jdarker
g5 the oxXpoBurd Was yralangaé was produged. o deposit Torme
ad in & parﬁiaﬁ of the tube which was protected froo the
light. ©esldes unchsnged sceiylene, the residusl gos contain-
ad aboult two per cent of s "falrly dense hydrocarbon®™ [(not
saturated) pomsibly mixed vwith & small cusntity of hy@ragaﬁQ
Orpdorff aud vVegray used Bemethyianthrscene in benzene
selution to Q?ﬁpﬁ?& dimeihy lﬁianihr&c&a@.lﬁ The white solid
precipiteted by the setion of sunlight had double the molegue

lar weight of tLe starting material bub the same elemontary

aﬁﬁkiﬂahﬁﬁ zoatralblatt, 11 (1887}, lazﬁ, cited by
lﬁff, __”QQ ﬁi%ﬁg e Sl s

llyrae$$éiugﬁ of Chemiesl [ Dciat , London, XIV {ieug),
ldk* ﬁigﬁﬁ 53;; a.‘sg‘,mﬁ}f?: B el Lidlwy Adoe e ‘

lﬁnm* Gl a&ﬁrﬁ,, AXIT (1usu), 182, cited by igloff,
Q&- Qitn, Pe Bl




product melisd at 288% to 230%C. but

anslyels. The salid
if allowed to ocool 1t melted mt 2009C., the malting point
of methylanihIneaiit.

Clamicinn end Siloer allowsd & benzsne soslublon of

stilbene to stend in the sunliznt Tor glishtly wmore than

tuo yaﬁrﬁ,lﬁ £ golid produet wae obteined which zelted at
165°c.,

eger sad Blilmenn exposed indene to the light and
obtaloed 2 tetrmmolesular indene whieh they called "porae

indene. ¥

Gombers and Cone obsarved thst triphenylmeihyl vhen
kept in direct sunlight formed triphen: lmethane and sn oil
vosides two difficultly seporable au%staﬁaaa melting at 2399
and l%@“ﬁ.lﬁ Binee iriphenyimethyl geve au triphenylmethans

on rudiation in & carbon teirachloride sslutisn, these
suthors thousiht the benzene solvent acted as & redusing
agent In the light reacitions

Berthelot sud Caudechon observed ithal exsosurs of
goetylene to ullireviolet light Trom o meyeury vepor leup

for seversl seconds ceused yprecipliation of s vellowish

13, -
geriehie der peulschen Chemishen ﬁ@ﬁ@ Lschaft, XXXY
{1g&¢),“ﬁﬁﬁﬁf”§§§§§ DY S610IT, DDe Ghbey De GO4a
Meor,, XXIVI (1503), 640, oited by Tgloff, on. £ib.,
e ﬁﬁ‘&ﬁi’

lﬁﬂ

Bale, L84 VII {l%@ﬁ), 3558, clited by Ugloff, op. ite,



brown, wBxy .@&iﬁ.Lﬁ The olymerization of scetylens wus

not sccompanled Ly decomposition nor by fornation of benpans,
iIn otvher sxperinents by Berthelol snd Caudechon, ethylene

vas exposed -tu ultraviolet light sud polomerized to & waxy

rancid-odored 1iguid which boiled st about 1009C. and vo-

sembled ociene l?

Similar results were obitained by Lundeu, wiith light

fTom & merouyy lampglg dthylene was changed fo the extent |

ot 80 per esntl in 134 houvrs with a 100~-voli lampe “hile loag

exposure bto a BOO-voll mereury lemp csused Tull conversion

into nlgher bolling grﬁducﬁs.

1% to 20 per ceal beazene sclution of

g

was exposed Tor {ive days duriang the suamer by 3&1@%&&&3&,
Hspalskl, ﬁﬁé a%gke‘ig & 15 per ceat yield of & sslid crystale-
iipne, eolorless polymerization product togsether with another
polyvmer, weliing ut ﬁﬁﬁaﬁ., & membeyr of the (ulﬁ @) serion,

| “tobbe aand Rewse siudled the polyrerizetion effweet of

sunlisht on phouylbuladiens, using the &hﬂﬁ/% of refraciive

le-«, <n~ A g % - b ]
e Berthelot and . CGuudechon, "Chemieal Irfects of
Ultrovialel Rays on gaawa,“ Cosstes lendus Hebdomudalres des
Seances de L'icsdenle des Sciences, (L 1i@1é}, 1185,

Y7 bid.
is,.

, Landau, "application of Light ¥Ynergy to the Study
of Some juestions of Chemicel Anslysis,® Conplte Buend., CLV
{1812}, 403.

19, Dzievounskl, J. ‘a;,iaki, end Ze LOYkKo, ’““ﬁtaah@%?cﬁl
Transformation of Aconsephthylene,™ Zer., LIV (1918}, 2431,



index 8s & @ri%@rien,fﬁr'yalyﬁayizﬁtioaggﬂ Samples that hed
not been irradisted showed only 12 to 13 per cent ohange,
whereas radlatsd samples, over the same periocd of two snd
one belfl wonths, polymerized 70 to 76 per cent. Although
phenylbutadiene polymerized slowly in the dark, it was
evident thet rediation greatly eccelersted the procsss.
This pame phenomenon was observed with stryrene sud pure
metesliyrone, and was considersd by 5tobbe and Reuss to be
indicative ol the relstion of @h?ﬁiﬂl@giﬁ&l‘&eﬁiaﬁ t0 salie
ration of organic bonds, |

ttethylocetylens wes polymerized under the influence of
iight to s "'xv@hita solid by mrﬁmxamm | ‘

Taylor and Lewis showed thet the pha%ayalym@ria&ti@ﬁ ol
antirecene to dianthracene was effescted by the blueeviolet
1igﬁt.gﬁ

Stobbe and Farber exposed indene to the Llight of the
sun for almost & yvesy in & tﬁﬁ@ sealed in an stmosphere of

' oy
nitrogen and pbtained nbout 8 per cent of & polymer.™ The

gﬁﬁ, Stobbe and Z. Farber, "Influence of Lisht on

Folymerizetion Veloeity of Phenylbutadiene,” Ber,, XLV {is12),

. glﬁ. Bertnelot, "Role of Ultraviolet Lisht in Chemigal
Reactions,™ Hotice Dur les frescais Selentifigues, p. 180,
cited by N. H, Dhor, 146 Chemicol N OF Liftb, pe 303

233* 4o Taylor snd ¥, €, Lewis, "Chemiecsl Reaotivity,®
Journel of smerican Soelely, XLVI (1e24), 1606.
gﬁﬁg Stovbe and E. Farber, "Polymers of Indene,” Ber,.,
LVII {1824}, 1034. : —




9

granuler product sintered at 145%C, and melted =t abaut‘lﬁﬁaﬁy,
but when it wes reerystallized from sthyl scetate, these
points rose to 8009 ana 2209, ﬁﬁiﬁﬁﬁlﬁf’%%&%ﬁt velues Lioe
dicated (ﬁ%ﬁg)lﬁ, wﬁil&_t&e s0olid precipltated frouw the

eptar by sleohsl was jhe (ﬂgﬁgla DPOLYISY. |

Bates ﬂﬁﬁ\?ﬁyxﬁf found that &ﬁhyl@ﬂa eculd be polymerized
by the use of excited mereury atoms, but was not changed by
ultrsviolet Light alone, %

{Jlson snd Yevers sxposed ethylens in oresence of meroury
vapor in & quérﬁz veseel at low pressures ond moderate tome
peraturass to radiation Irom & mEroury 1aﬁg;gﬁ Prosaure realw
ings showed thal the ethylene &t Tirst decomposed slightly,
and ihen the repeinder gaiymari%ﬁﬁ*

The yellow solid "ecuprene® wes Tormed by Pates and
Taylor from polyserizetion of scetylene both by ultrsviclet
1ight and by sxeited meroury ﬁt&ﬁﬁ;aﬁ “hon s hydrogons
aestylene~mercury mizturs wes illuminstsd by a cooled are,
fouprene” was deposited on sll portions of the rescition
voasel except that sdjecsnt o the asrec which became costad
with & colorless oil. The cuprens which zondesnsed in this

region sesued W have been acted uposn by hydrozen sioms,

. 5. Taylor, "Studies In Photosensi-
f Hutionaml icedeny of Sclence, XII

.
85,

ie Re Olson end C. He Meyers, "Polymerization end
Hydrogenation of Zthylene by leans of fxelited Mereury iltoms,®
Journal of American Cuemlesl Soeleby, XLVIII {1926}, 580,

dg@aﬁ%s and Taylor, fold., -LIX (1e87), 2458,



10

Benzens was decomposed by Yabes snd Taylor by means of

gxolited meroury &tam§*§7

The pressure following the action
was very low, hence, little hydrogen could hsve furmed for
tus ges would have raised the pregeurs. 4 heavy, tarry
resldue was deposited on the rsactlion vessel snd & sLYong
odor of diphonyl was poted.

Zverest found thal two dimers were formed whon soenanhe
thylese was exposed to sunlight and thet thess dimers could
be gyralya@é to yileld doecsoyelens snd loucucene which cons
tained O and O acenaphthone residues, r&&y@ﬁ%ivﬁly.gﬁ

fthylene, in the prosence of csdmium vapor et 226-260%C.,
wes polymerized, accordling io Bates and Taylor, by exposure
to radistion from & cadmium ia&ncgg |

Aelnlcke noted that soetylens was polynerized in abe
sence of air or »olsture when illuminsted by & quarty merw
eury are at pressures of one to ten stoospheres. The prode
uct was & yellow amorphous solid inscluble in most aslvauta*ﬁﬁ

Activeted moroury stoms producsd by the absorption of
Ligne ol wave iaa%ih @i £uab E:W@ra used by Frapkenburger

snd Zell to decompose n«g@ ibanes 4lr, nitrogen, end carbon

&Yy
“?z@iﬁ., De Gl424

2&&& %, iverest, The Higher CosleTar ; drarpearbons, e 40,
E’Eat@a and ?aglar "Stadies in ?ﬁatasﬁﬁsiti%&%iﬂﬁ,"
_:;-« ‘%‘T ﬁ‘{f" T -w.d‘ggg {1@&&1}’ ?2}.*

R ﬁﬁiﬂi&a@, Zaitsehrift fur Angesandte Chemie, XnI




il

wonoxlde were used as carriers by passing streams ol those
sases through iiquid nentene at 0%C., and then through mereury
at éﬁ~5$gQ$ After gzposure Lo 8 meroury arc, ihe products
wore condensed by means of 8 ﬂ}£ulgﬂﬁﬁlid vaﬁ mixture. 7The
axtent of Lhe reascilon was gsmsall. Theo products differsd,
depending upon the nsture of the earrier gas used, With
nitra§a3, Gydroesrbous of six to ten cearbons were Torndde
“hen carbon mondzide vas used as the carvier, uldehydes were
found to s pressnt bﬁﬁiéﬁ% tha hilgher boiling hydrocsrbons.
#ith alr, & llguid cnd solld mixture of en oster-like odor

ssulted. This mizture gave a positive ¢ &&eavut, hydrogen
soronide and lodoform test. It 1z assumad that the priusyy
resotion was scission of 0«0 and J- bonds snd that the high
boiling products wers the result of rsactions of the radicsls
so produced. Uydrogen peroxide and the aldebhydes ¥ere supe
posed to reselt from the resetlons of atomie hydropen csg
wall a8 of romulting radieanls with ihe carris? o8 3L

Elemene and Pat:t observed thet seetvlens and a volatile

Licuid produet of petroloume~like odor were forméd when
ethylene was exposed o ultravinlet 1i§h§¢33 The sihylens
was thoaght 0 by dgcompossd b0 nydrogen sud ae@tylﬁn@, snd
the latter to polymerige to the volatile iiquldes It is

possible thet the sthylens iteell polymerized.

®
o

Frankenburger snd He Zell, "Action of Optleally

Exgitﬁé ﬁ@raury Aboms on i?ﬁrﬁhathﬂ “plecules,® Zeitsehrift
Pur pPhysikelische Chemie, o8 {1928), 5uDa

3gﬁ* Klemeneo and . Paiszi, Rﬁaa tions of Photochemieslly

ixelted UXyESn," Ze Wﬁgﬁ. Chems, Abte B, III (1928}, 2B3.

Ao
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Klemene sad Patot found thet when nepentane iz irrsdicted
with ultraviclet licht, decomposition and polymerization
agcur wheths:r or uot mercury iz »resent in the ﬁaﬁggﬁ Tﬁﬁ»
srasence of mereury had a marked estolytie influence on the
produation of nydrogen Trom ne~nentang,

Xato obtained sr»ectroscopic svidence of the formation
¢f benzene by the photochunical resstion of seetylene at
9%C., and alss avove £70°C,, contrary ts the results of others
wio obisined ouly gugrena.ﬁé e claimed that the forsetion
of benzene was Tavored by the e¢lovaled Semperature and by
Lignht of short wave lengih.

Taylor sud Vernon investigated the effest of light on s
46 per ecsut solution of siyrene in sthylbenzens under oxygens
{roe conditions and in condaet with ﬁﬁ?gﬁngﬁﬁ The experie
menters concluded that both lisht and oxygen Lave & polymeris
Zisg efTect on siyrone, esch inecressing the effect of the
sther.

Lind and Livingaeton reporied thet ultraviolet light
converied sliicue Lo complex polymers af roon tomperaturs.

The similarity botwsen the curves rvepressnting rosation rate

& Zlemene end Patel, "Behavior of Atomie Hydrogen,™
é}.ﬁ_. %"hﬁ&g Ufﬁ%&;, -ﬁilé’g ngﬁ%})’ %i’i

3ﬁ?, Fato, Institute of Physieal and Chomical Hesearch
(Toyko)}, X (1981}, 843, ciVod by nplofT, Reactions of LUre
gxdrwe&rbsﬁﬁ‘ Pe 400
gﬁga S. Taylor and A. A Vernon, "Phctopolymerization
X styrene and Vinyli aceteie,” J. Ane Cosme 506+, LILT {19381)

“.
s £ %

9f 4
20

¥
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and light sbsurption a8 Tuaciions of pressure led o the

eopelusion that the effect of changling ke srsssure is to

cienge the percentage sbsorption, snd that the rute of re-
setion is direetly proportvionsl to the intensliiy of ths
Light &bﬂﬁrﬁaﬁlgﬁ

The formetion of & s0lid product on the wells of the
containey was chserved by Yemula and Myezek vhen acelylene
was ezpossd Lo illuzinetion by a guariz mercury vepsr Lamp, 37
Its Tormsetion in the gas phaese was noted auring the Tirst

inute »f ihe rocgetlon by the ampesrance of & nronounesd
Tyodall effect which slowly disapsarsd. Tue to sbsorpilon
of the lizht by the solld material the vete of ihe resciion

soon decrassed, Absorption spectrs indlosted the nresence
among the groducis of vinylacetylene, benzene, nsphthalsne,
and "other resctlon oronusis.”

Lind ond Livingston studied the photopolymsrivation of

i i Th % sy 4 ; a ":3
methylaestylens under ihs Influence of & hot mereury &ya;ai

Ho meilkene or hydrogan was formed, bul polimerization sccurved,

with bhe Jormmilos of & «alie substance whilceh eppoared (o be
& solid. The only effect of pressurs was bo change the nerw-

centape absorption of the lights The rete of polymerization

éﬁs; Co Lind nrd R, Livinsston, "Phologtenicsl Polymerie
k1

zation of Methylacetylene sad Allene,” J. 4. Chen. 500,
LY {1883}, 1056, -

374, Kemule =nd Se Hrazek, "Actlon of Ultraviolet Light
on Acetylene,™ Z. Dhysik. Ches., B XXILI (1u33), 358,

aegimﬁ and Livingston, 97. git.
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CHAPTER IIX
APPARATUS AND PROCEDLURE

The apparatus as ghown in Pigurs 1 was built, 4 quariz
reaction vessel, B, 2.54 cm. interpal diameter and 20 em.
in length with guartz to pyrex graded seals at sach snd was
built into a system containing a cooling waterjacket, G,

& differentiel manometer, C, and a condenser for Cg's, A.

A variable resistence, E, permitted temperature control of
section H and the reaction vessel, D, over a range of 259,

to 200°C. A thermometer was inserted in the thermometer
well, K, built in and coaxial with the quariz reaction vessel,
D, for the measurements of temperatures of gas mixtures,

The source of 2536 E radiatlon was & Eraun Fluoro
mercury~vapor lamp, ¥, purchased from Ultra Violet Products
Corporation. Ninety per cent of the radiation of this lamp
is 2536 g radiation, so the lamp was used without color filters.

Hydroearbons flowed from a "mixing bomb®, g,‘a small
steel cylinder fltted with needle valves. During delivery
the bombs were kept inverted to insure that the composition
of the hydrocarbons delivered would be the same as the ligquid
in the bomb.

The isobutane:isobutene mixtures of known composition
wers prepared from iscbutane purchased from the Ohio Chemical

Company and from "Alky Gas™, a 1.,2:1 isobutane:;isobutene

17
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mizxture by wel:sht, furnished by The Texes Company. The
iscbutane was ochemically pures

Kercury was edmitted through a ground-glass Joint, Eﬁﬁ
and allowed to flow iuto the quariz rsaction vesssl, By
wes theo connected with the “"mizing bomb", J, containing a
B+6:1 isobutlane:isobulene mixture. With ground-glass jolnts
Bg and L open the whole system was flushed with the Oy
mizture to sweep out all siy. Then the ground-glass joints
ware closed and an\ie@~sait bath was nlaced around the éﬂﬁw
deaser until approzisedely 100 c.oe of thﬁ 2.6:1 isobutane:
isobulene mixture condensed in i, The temperature of tha'
reaction vessel was raised to 2009C., and the lamp was turned
ons The differsnces in temperature in heated sectlon Ji and
B apnd in lhe water-sooled section ¢ should produce diffsrences
i gas depsities thet would csuse & counterclockwise cireus-
lation of gases in the systen which would snable the goses
prosent to recirculsie Tor repsated periocds of illumination
with 25356 g radiation from the mercury-vepor lamp.

The mizture wae illuxinated for 12 days snd 16 hours
{04 hours}s There was no pressure drop in the system as
would be expected 1f either polymerization or alkylation
of the Cg's had vecurreds 4z Gary hed gotten a pressure
drop in the illumipgation experimenis wye mwoade on mixtures
of these sauwe gases, 1t was snticlpeted that the pressure

in this system would meke ¢ déistinotl drup. Furthermore,

there was a couniterclockwise circulstion of gus in the

systen &8 evidenced by ithe condensation and collection of
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mercury droplets in § and A. The pressure in the systenm
measured by the differsntiel manometer A4 varied from 1V.5 one
below simospheric o 83 cm. above simospheric, depending

on the temperature, =17°C, to ~6.8%0. of the ice~-sult baih
around the condenser, i. The veriastions of tempsrature and
pressure are recorded in Teble 1.

After illumination the hydrocarbons in A wers renoved
through I to & receiver and fractionated with & low tempera-
ture Davis Column purchased from K. Batcehlett and Sons. The
over head temperature of the column was held at -8, to
«10%C, by ice-salt mizture during the fractionation. The
residual bottoms were Just & feow tiny dropleis of hydrocsrbons.

4 similar experiment wes meds st 100°C. The now sample
of the f.u:1 lsobutane:isobutene mixture was illuminsted for
¢ days and 1l hours (1lif hours), The pressure and Loupelie
ture readings taken during this period are reeovded in Teble 2.
Again ihere wes no pressure drop in the system as would be
expacted if e ther polyzerization or alkylation of the Cg's
had oceurred, There were no Davia Column boltoms exe€pt
a fev tiny droplets on Tracilonstion of the hydrocerbvons

after illuminstion. The odor vas not thet of isovctans,
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CHAPTER IV

CALEEITTY 3
HEBULRE

A EeB:1 isabutanﬂ:iﬁabataﬁ@ mixiure saturated with
mercury vapor &t 2009%C. and illumiseted witﬁ reciroulstion
for B04 hours with 2536 % radistion did not give more then
tiny droplets of liguid heavier than ﬁé, The same wes true
of the wmixture illuminated at 100%C. with recireulstion for

, : e, @
1865 hours vith 25806 4.

23
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Because of the failure of mercury-sensitized illuminae

tion of 2.6:1 isobutane:isobutens mixtures to yield & hydroe-

carbon heaviey then £, 1t is suggested that a 3:1 isobutene;

8 ‘
isobutone mixture be lllumlnated with the 2836 E radliation
at 25%;. for & period of shout & days,

in the svent that no hydrocarbone hesvier than Cy are
produced, the swme apperatus could be used in an stbempt to
bring sboult the mercury-seusitized alkylstion of di-iso=-
butylene with iscbutans st 30%C, by 2046 g radiations

Another szperiment ihat could be done, but with mueh
more difficulty ithan wiih the two mentionad sbove, is the
illuzdnetion of the ilquid phass of Cg wixztures as verlous
temnporabures with 2556 E ragiations. 7The malin diffioulty
would be in meintsining the C4 in ligquid phese in guariz

at temporatures high enough o give mercury vanoy nrossurss

sufficiently high tu give =d

1,

sguate absorption of the mereury

rosonence redistion.
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