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"Rubber Sheet 18 decomposed by dry distillation to give &

high yleld of terpene-hydrocarbon mixtures as shown below
(by volume): - - . ".o e

"","‘oi'l'---’u-n'a'oc'.'--.-vuoc.c-’-ooo--ro-,.--n-oo-‘-v‘95%~
ROS1AUB tieovessesscassassarscscsasveasscsee ‘
Gas and 1088 cuiiiecerocrssoss coee L
& suudy was made of rubber decomposition in g continous
oracking pipe-still, and a yield of about 90y of oil and
5% 02 gesoline was obtained. By hydroeracking the oil
product, a'41l.6% yield of aviation gasoline, with octane
gaging of 72.9 cleur and 92.4 with .0.15% lead, was ob~
ained, : :

INTRODUCTION

This research was done during the period, Hovember 1943 to June 1944, but the
prooess was not developed commércially because imports of rubber were limited
due to transportation difficulties.

II.

DETATLED DESCRTPTION

The catalytic cracking pilot plant was used for-these.tests with the cataiyst
chamber by-pagssed. The flow and operating conditions are shownin Figure 1(B)19.

. Rubbefrwas out into bloocks about 20x20x5 cm and- charged to a-drrect-rired
-batoh still, where it was heated to about 200°C and melted to fluid which
could be pumped. ‘The rubber was in a partially decomposed state which solidi-

fied if cooled.
ucts were fraotionated in the usual way.
are given below: -

Process Conditions

Tempsrature of furnace tube outlst sessesrinravans 41.0°C

©:Pressure-of fUrnacs tube Anleti v i iiissiiseesssess 5 atm

Pressure of furnace tube OULLOt .eesvveoessesenssss 2 AtM

Total charge Of IUbbEr sssesesecseessssnsseeses 16,850 kg

Charging rate ..eeeeeveseceesssescessssesesnsss 240 1it/hT
RECYCLe TAEI0 sisvrrssrnnesrnersossncssccssscnseronenes 3
Heating time ...vveevrcvseccsessacasacnsnssnanese 5.5 min
Heating area of fUrnace tubes ,.eeeeevsvecesssssess 27 MR

Yields (% of charge)

Light ga80line seeesvseesccscnrsanceiovenasess 0.2% by wt
Heavy gas0line ....ceveocsevessnvessossvserssnsnces 35,70
Korosene fraction t.ecesevesscescececosacvearosnece hlo70
Re8IAUAL ,ueveevrsersocrsnsnvsensssasssosnnnscoreses 19,17

Gas 9000080000000 00vrrersssacsessssestoseiserecsscces 1.9&\2

-

WBLOY tveevesoorstvesnosccsssassosnsssscecnvsasocase Lodo
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The melted rubber was charged to the pipe still and the prod-
Experimental results {for Run No.2)



© Properties of BI
Sp.gr (15/4)
Diselilation
-up+t0"1009C by Vol
100<2009C - by Vol 7.}

© 200-300°C-"" by Vol:'y;a:
.-above-3009C- by..Vol- devedde

BN “"'[;?Tﬁpéifiéa*df'Keroﬁené
Sp’-'Bl‘;;(l'Sl/h’)- S A

Distillation - . .~ . S o R B
up to looqc;,vQOOovt.'rulto"ou’booto.,o'gvonot"o.n"."o. 009%
100"’20000 ;o.n6}0.0»;-;ootooo'quoao--vo-oo’co-60690-'269%
200"30000 »00o.nuo;.tlttoaolovottoth300000‘000000 . %
300'3600c on_ao'o.oooocnoo'o»ooooooo.o::oo.oooootttoo 1}202% 3

residue L R T R N . %

'~ . Analysis of Cracked Gag .. ol
HYATOZON vasrseceesessessansnasnsonossnesess ces

. Methane S0PV EPILIIIIBNIICLEICEOIIIVIOIOTS K 3
Ethane D R N R I A S SO sccsvsse ‘3%
»Propane cessnsres

tol.t-tcénongu-no-n--osfﬁa. 3.0d

Ethylene ...ee.
Propylene ..

Seres00ENIINIIIPILIOIIVIOIIROICEIIOIIOCEOIPROELIOIOTS 5-

3
Sscessevecrsrrsrrasssrsrrcrsssirnnsen 307

cs or Ov_el_.f bes000s0rsrcs et enssnrssnsssssasnee o0

Othel‘s ;'Oiotl‘00!0..00.00-..0n.'ltco'.-ocl-a..-.lcah 70 74

The heavy gésoline and kerosene were mixed together and fractionated in the
laboratory into the following outs: '

Table I(B)19

RESULTS OF FRACTIONATING MIXTURE OF .
HEAVY GASOLINE AND KEROSENE o

ggogg %88030 §gg°go g28°g° Residue|Gas | Water

Yields (wt®) | 7.6 |26.1 |24.0 |17.6 |[15.3 [2.5] 1.3
Sp.gr (15/4) | 0.666| 0.817| 0.885| 0.917| 1.001

L|Z-D. 27 86 168, | 130

7103 "33 132|203 |195

§ 50% 3 169|256 |39 '

8|90 47 194 (310 319

“lp. . |83 21 | 339 [ 319

slplatn | 802 | 71.2

©10.15% Pb| 81,7 | 75.7
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‘The fraption boiling up “to’ 100°C was hydrogenated.. 5000¢ of oharge, 20gm of -

powdered nickel oxide catalyst, and Hy under 100 atm. pressure, in a 2400cc

"~ aujoolave, were heated to 20000 for one hour, ' The consumption of hydrogen
Zﬁ_litxea.and.j -0f the total liquid product were.as_ followsi -

SP' 8> (15/1") -'--.‘.....'....'--...;-..-‘..l.'.;.“....-... 0-622
Distillation ' :

IlD .-lno.--oloeeonleecouollcecoouncnlcoecnooollo 2200

10%

Oetane Value teseeeceees seesvesereranae ...:..... 88
0.V.* with 0.15% Pb vesestsesernreieescietstteinrions “111

*(oelouleted from 50:50 blend with n-heptane)

g

'The nixed oil of heavy gasoline and kerosene from thermal decomposition of
rubber, which had the following properties, was treated in the hydrdoracking
pilot Plant (desoribed in Enclosure (B)l6) oharging 10 litres per hour,

Sp. T (15/L) vuvreniiiiiieneinsareainniieeaiione. 0,880

Distilletion
10% S eeereevevesaniesnesssones 1409C
50% ereesesccatonncavessacessnas 2499C
Ee o-o-o--uc-ee-ooo-eeooecoooooc'o-o'o-oouacnao 39500

NiO=MoO,=clay oatalyet was used, and the reaction took plaoe at 460°C, 200 atm,
and 8.V7 of 0.5. The yield of reaction product was 103% by volume of charging
stock, and the density of the reaction product was 0.796. The reaction prod-
uot was- distilled and the following aviation gasoline was obtalned in yield of
41.6% to the charging stook.

Sps & (15/4)—eeeeee ' : reer04755
Distillation

I.D ...................J......................... 469C

0lefines a.o.oon-o--e-o.oooe-uo--o-oa-.-oon-nn---oao h h
Aromﬂtics o!oluoocllevtoa.cao-u.ooooe--l-.ccoo-eo--- obﬂ
Naphtones ...ceeeveccseneccosscssssnssssnssscsosess 4Lelh
ParaffilB .ieeeseseesssasesnssssernsssssessnccssses 46,05
Octane value, Plain seeivscesescacscsacsvonsncssasses 7249
Octane value, 16aded 0.15% sivasesseesarssenssassons 9244
Vapour pregsure kg/cm? P « 144

IIY. CONCLUSION

This gasoline was very clear and sweet, and appeared to be sultable as an’
aviation gasoline, .

Engine tests were not made on this stock, however, and further work on this
pro ject was stopped because of limitations in the supply of crude rubber.

No difficulties were noted during the operation of the oracking unit. An ex-
amination of the Run 2 showed the furnace tubes to be clean, although some
ooke was deposited in the bottom of the evaporator and also at the pressure
reduocing valve, It is believed that the rum could have been continued for
about 10 days before shutting down due to coking. Diffioulties were encoun-
tered in the rubber melting apparatus, and Run No. 1 was cut short due to
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~ ooking and smoking reéﬁitinéﬁbin d‘eéomﬂoéi‘ti&n due to %00 ?répid.h‘eatixig‘." :

vTo the author's knowledge, crack‘ingwdr rubhe:} on oommercial.s‘cale‘ v}és not ddne

T

Fteure 1B) 1y
APPARATDS FOR CONTINI'QUIS RUBSER (RACKIAG
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