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£:38(N)=1.

VCLOSTRE (B)3

: 50-500° under ‘high- prbagure of hy-
‘..drogen, and a: 20—60% yield o v,benzene wes-obtainsds ﬁ:a,-’

The conversion of-: phenol to benzene naa proved to be a .
simple: dehydration Teaction which: ‘wag: nrompted by mcreas-
‘ing ‘temperature. and reastion-time,

]'NTROWGI‘ION

’I'his 1nvestigation or £ the thermal oracklng ot phenol i.n ‘thg presence or high
presgure’ hydrogen, was related to.the .u gniutlon of: high. and” low-temperature

JStarg.as paste oil)s; iIn'the hyd.rogenatiow

of coal, partioularly to determine

‘the .necessity for apecifioationa on terry aeids and asphalt\anes contained 1n>
snoh tnrs. i )

P

Up to this time many etudiee had bcon mede on meﬁumﬁmdking or—hydro-
genation of phenol in the presence of various: oatalyata,.bnt 1ittle work had

been done on the oonvernm in the presence ot high”pressure hydrogen in the
absence or; catalyats.

) ;;

Therofore th!.s 1nvest13ation was particularly oonoerned with oonve!‘eion of

phienol under the ‘latter condif.i.o 8o Ve
_The ‘Xey. reseu-oh;meounerworkﬁ,g on -the pgoject nrbf

"IT.

‘Naval-Eg. . — . T. OGAWA i/
Nnnl uaiat. Eng, 'ile TAKAHAS#I

I®TATLED mmm«

A, . Preparation of Sample

"co-m-oiu phencl was heated '2-3 ‘hours with leéad oxide, and distilled

:.i yield a pure material with boiling paint 180Pc, and melting poj,nt,
oc.

1
In thoao upornmnts ]'100 5:‘0:{3 ‘of tho unple were put 1nto n 2 liter
rotating-type autoclave, and the air was displaced.by hydrogen. Eydro-

gen pressure was inereued t0 '100 atmospheres.and, the autoclave was heac'—
o4 to the desired reaction temperature.

B. EEM»I

Ko chnngo of pressure was oburvad after the sample 'na heated 2 hours
at a temporature of 475°C, ahd according to the anelysis, nothing but
hyérogen was'’ tound in the aun in the_autoclave ntter t.he ronction.

'rh: total liquid. yroduet. (96 2@) was tmcr..tonnud into the following
cuts:

Wltcl'o..¢.-.:n--.--......;;...-.......... 3 Om
75«83 Comcﬁion s00csscesesserscr st 069
160-1350”.0‘.103 R Y Y Y Y YT Y 79;0@



«-Only ‘a trace of. -pesidue:over:20
“materials were. pmsent in, this
"and-‘the - physicaL“propert:Les o
following results shown

i with a i50-5Q" - ( 280[+-
*and. HNO5) & »:Exeminaton - or “the" phyeical :constantsof- the’ nitrated
produot showed thet. it was praotically Spure’ nitrobenzene.:: It was, B
-t re_f : Fraction was—chterly eomposed of" benzene ¢ 3

f ‘the: 160-185 C: reaet:lon produo was composed of : erystale
(% C.. 10D - insoluble -in NuOH solution, - -and, }whion was proved to-be
.phefit *’by the oolor reaction with FeClj..

CCe f:xpgriment n
‘When the autoclave ‘was heated three hours at 5oo°c the: preeeure de- i

creased slightly, the difference of the essure berore and after xreac-
tion, amoux;t.ing tor 10 atmoepherea (s.'I'.P.gr :

The gas remaini m the eutoclave arter reection contalned 95,7 hy-

drogen 8nd. 4.3 (n:1.2) saturated: hydrocaxbons.;?rom*thesa ‘results;-the’
quantity of hydrogen converted into- reection ‘product. was caloulated to-
be 1.2 mol percent-of theloriginal Ho, and. that; .converted into gaseous
hydrocerbons ‘wes 0;k5 mol* pei‘ee’nt; he liquid: pu:oduot (81. gm) was frao-
‘tionated as rollows- :

50-160°c Fraction e e
160-190°C Freotion .....
RepLAUG ..ccneesis
v‘ater crveeds .'.

.Tho o-16o°c fraotion was rodistillod and tbe apoeifie grnvity ‘and. the
rerroouve lndex or eaoh out. ‘was monaured as shown m 'mble II(B)l._

By phyoical conatantl, 1t na eonoludod mt motj.on'l »(m Table 'II(B)J.)
was-chiefly composed of benzone "to ‘make sure, 20¢ of “this cut-were
treated with J.&omnins aulphur[o no 4 and a residug,of 0.,85¢0 was o
tained. The. physical properties of this resldue, & “!é of 0.75:. and ng"or
1,414, were ti.nilar to eyclopentane or nethyl-oyolopontm

-Frootion 2- nn oonx‘uuod 0 bo hrse).y bonzene by oon'mrune it to
nitrobenzeno, R

The 160-190° c fraoction m oho trutod dy the not.hode of the provloua
oXperizent and it was found to be-mainly unodanged phenol.

D. Fxpertment I

The autoclave was heated for five hours ot soo°c. and the dedresse of
pressure amouanted to.l4 lmtphern. The ges remaining in the sutoolave
after the reaction, consisted of $4.0f Wu and 6.0 (nv1.2) se-
turated hydrooirdona, Froa these ru\nu quantity of converted hy-
drozen. into reaction produsts was calotiated to e 1.6 mo1 peroent of
orlginal hydrogen, that, convarted into gaoeous hydroosrbons was 0.6
mol pereant. The liquid pndnot. (1.1 gl) wos me:lmm into the .
followine cuta: .

: 40



redistilled and: the;speclfic.grav. .
€ hawn 1n Table III(B)J..

@4 of 0,76k or'l lq.l?., By oompem;ison
1t was: conoluded that ‘trection. 2 was mainly -
bimilarlyl it was con‘cluded that the 179-195°c ‘fractian was

hours at l.,75°c 'with high pressu.re nydrogen,, - 20%
- Wl vdissociated., Since no compounds "such’ as diphenyl diphenyl-ether were
:gzémd. in: :lie reaction” producta‘ ; : 1 i

by ToXLl

‘procesded: thres. times as rast at: 5oo°c end gaseous saturated..
-hydrooarbona were produoed. althoush t«he quantity was small.

The" yield of - benzene ‘was' higher when the tme ot reacticn was 1onger, and 1t
-is-glear, from: the analysis of the reaction produota that bhenzene was ohierly
obtained by -the above reaction,. . PR . o

The thamal conversion_of phenol to- benzene under the nomal pressure haa
been explained as -duse to. phencl being first chenged. to ether, and then dis-
societing to phénol .and benzene. But in- this case;“under high pressure of
hydrogen, the reaction-‘mochmim ‘was probably only a ain;plo qehydration
reaction.

.In the e:xperi.mnt éarried out at’ 100 atmapheru of hydrosen Ireaau.re . and
500°C," & small amount of compounds with properties corresponding to oysclo- -
hexans and methyl oyolopentene, was obtained. This result showed that orack-
‘JAng and hydrogenation of the benzene ring occurred under high preasure and
texperature conditions.  The. produstion of methane in the roacuon also
prond evidgnce tgut the berore-mnt!.onod roaouon took pnoo

g - - —.—'A,u\‘

T rabig 1(B)).
PHYSICAL mommﬁ or: 75°c-83°o mmou

Frastion | B.P:1°C) | Yiela(es) [ sp. omvuy(zsﬁ/l.?c{ Refractive Indcx(nzs)

1 | 7679 2.0 0.8427. 14713 °
79-8) |- hugioe | 0.850, ‘1.4892
R”Mﬂl 005 e e - . s
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0.8556 1252/ | ..

Y8580 | o

'z able’ ITI(B)1
mszcu. momm:zs or 65°c-85°c mc'rzou

0.8640 (25°/4°)

rraction | B.p.(° ¢) .| ‘Tiera(em).: L L:-_Syebit}qucf;‘gﬁt;»»- ~Refractive. Tndez|"
1 6575 1.6 . .| 0.798 (15°4°6) | . 1.4450, "‘n )
2 75-85 40.0

L 1ak902 (25)

' Table. IV(B)l
CRACKING

OF, PHEHOL

eriment -
Ezgaition‘

“Reaot, Prod.

(ml/nol phendl) '

. No. |Tem

e}

Time

(br).-

Prounro Dro
(.tno-phcnag

'H2 ‘Absorptio:
2 (no? on

ca,

Hy0 | CgHg

N FRURUI S

2

Jo.s| 0.2

0.8

. L s R

foos”

[

Ok |

0.6

0.
0.6 o.sA

0.3

: ’rox- -n ex
tmosphere

4~
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izents, 100 u unpxu ud ‘an mcm prum ot
Tes were used,






