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tive metallic components are _composited with = &~
a suitable refractory inorganic. oxide material 120 .
\mcludmg alumma, silica, zirconia, - thoria, P
boria, titania, hafnia and mixtures of two

or more of these oxides, Other compenent§ - .
such as members of the halogen family, par-
ticularly fluorine and/or chlorine “may be- 125 ol
combined with the metallic components and .
the carrier material. In some instances,’ metal-
lic components from Groups I and I -of the
Periodic- Table may be combined with the -
COI‘Il‘pOSlte to impart certam deslred physxcal 130 - 7

from that through reactor 8 due to the varying
quantities of ‘catalyst disposed within the
two reaction zones. The mcycled, hydrogen-
rich gas stream, indicated in the drawing as
being admixed with the heated hy'd:tocarbon
. distillate in line 3, will be supplied i an
_ amount within the range of from 89 to- 1068
50 liters per liter of hydrocarbon. charge to
reactor 4. Make-up hydrogen may be intro-
duced into the process from any suitable ex--
terior source to compensate for the hydrogen
con_sum-..d! within- both -stages of the process
in the destructive removal of sulfurous and
nitrogenous compounds, for the saturation of
_the diolefinic, mon plefinic and aromatic hyd-
rocarbons, and to establish a suxtable punty
for recycle pueposes.

_The operating pressures in the reaction
 zones preferably will not differ greatly. These
pressures wilt lie within the range ‘of from
_ 1534 1o 204 et the pressure on the
o © . first stage being slightly higher than that on

" 65 the second stage due to the pressure drop

110
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Gavity, [err]API at 15.6 C. - - 39.4 action zone containing a

hydro-refining cata- 60 10 Specific (15.6[err]C. /15.6[err]C) - -
0.828 |Ilyst and reacted therein with hydrogen, char- ASTM 100
M. Di styisation, C.- - acterized-in that the quantity of catalyst
dis- + g Initial Boiling Pojnt - - - 163 posed
within th®®econd reaction zone is at ' 5% :

- - -+« =-190 Ieast 65..0% by volune of the total. quantity

10% ' - - of catalyst dis osed Wit hin
the fi+st—and—sec~—65 3‘828% Y SRS

232 7 ondind RAGhinGA] ZRARRAARY 4 NBrRQr iRl Wk &b S8l - 50%
- s - Clarly-pré&rid carrier naandrialf d’ompﬂt}sfd'lﬂu— ld:uﬁiandixeaﬁtmﬂ@g;ZJHHm thnbeéh thet r3-
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1

i) T g;flgf e%&ﬂ A g 2% id (Dt

90% ployed! for the manufacture' of either 'the ar-3 posite 1s é perat Mﬁﬁ t h}ﬁ Second
reaction Zigh ateffq) or the final catalytic compoﬁﬁ %C. and thu,reaft\.r calcmed at a“temperature of” - 332
results’i rémﬁﬁg’“é‘@amus sﬁ‘lit o o T €adih¢ gaicined composRE is prefend Boi | i ng
Poi 18, manufacture are kiown, a 35% such éé%%g yrbyﬁqud‘ﬁl ggfda eetoraéﬁlsle*ee‘gs t han
A27f,818.] "Gy be used. I ne Pol Nigesallic componenis to "exist”within thé ooﬁ 334 2.
i Pr o\geSs (gcchliedpiaessst of é]leaprﬁppntlmwhmnazs posite as the sulfides thir@fel | ndex

capable o ug ssful t ati i
an  exten iod O‘ﬁfm %ﬁ&i‘;’fﬂﬁat the first_.reaction zone con 75

: Sul fur , 15\Whirtulifly all catalytic processes there ~exisfs 0. 0marck %ﬁg ﬁﬁ/oq;:kq{ gf Ining catalyst
in an rmlammhgrhnt, naturally-occurring degree of de-  Gravity, °API at 15.6° C. - -

fromd&g 0% 0 *’b IWF Peﬁtctﬁlme tot abwﬁc (15.6° C./15.6° Clyt- sm)ssbd gbe noted
t hat: g °‘s‘a phope of & llgépﬂdglﬁb%@d @thin the first

.25 - h szobeéaanvmima esﬁdal ggﬁel in S Loring o g secondyg eacti on zones
has b n»mm@sbﬁcatdystoﬂmaﬂpoﬁtm@faoldeevel 107, . 3. Pr oceagg according to

~clain %. ngs ‘:at“—nal duri thﬂ CaBQ®%il at i ens- have- i ndi2sat edss hat the
“terized i fhafs ‘ﬁ}gu i ﬁ}dp%% Bactedith - - - - -yi28d of hexanes
hi

and hea¥i el ohyhitioBae lﬂﬁrt&;dency to s ogenm%\ the_first reactizgn zone at a

havi ng th %Cfﬂi apd mgfaces ofl | thatcmalyst n Tam‘;e 1, - tenperaturassm thin the
range of t%?' e wm T;’ergp was En hi n-t e range-oB405.0% to 100%
by - tnej,p reg; hich does ot generatip] UNE PP the yield- of”%lry 8%s was at
the ,~ dequli%r @n:emencadcshmda pExide|1ﬁil mAnjlm@h:anac- -85 _ 112
- conpdigat YR tﬁmg: vvel el Index terized in tshat t he

hy dr ¥ i, Bl R R LaL cme Tom “L‘Ffe“‘ft | hydrocarbordedi stillate

| such niaﬁﬁalfmalyﬂfeeﬁ& mmai OfFZones is a cata- 3. to
“the ‘uni3f. ‘*tlrmnssn 9 grvokphemndf dith db xﬁahfz quia:atab&vydismratepwmmsal Kl&dh,@vbiﬂg at

| east one ?o i‘é’mmml quantity, of g é’ dlﬂqﬁdtu@ds h@@y@trdlght ensaghi t er  of
< Hydr o 2 @qlélﬂgl‘:eé ﬁgiler h’f’t Rg t-h hydrogen in an gen sul fide
' I‘ esul @fa %ﬂmlh ay%ﬁ @xﬁariﬁ?dgil%i s8¢ \ Oﬁﬁra ?lﬁgrcﬁ&éﬁf Iml c Table.
"ated WF#W@&@O@OW@OGndsﬁm t bdyn 1Iitd‘lﬁle0ﬁrktgﬂe €-at a tem- 0 Process

- peraturg pf
accar di ng\“tﬂ lf%/ e%anﬁarﬁ f3% 1ven 0 111us ﬁ@l ,ﬁéF osphcres %e%tﬁhgmat o from

‘terized |ﬁat$ therd ct disch ‘Q‘feﬁ ssessi ng
ski | I.. wi t Yshtipnt he art of pr| seSatrm id zone’ dsc arg&lg as;:gdwbe netallic

~407 pet,£ ol eum proce will i mredi aints| ¥, spggcggnerator foc pmp:ﬁet oSdbect ed.
W %?m;g.

from the i el GdHseil of an alumiasiticd!l $29° . efial
charact er ¢amietl matehklﬁa?ﬁ@bdg o amm aJy:lefy e%um?ffiﬁi stgc;;(?:gzlggi ;o g-ﬂolctiuct : by
t he  pr opeW‘tlﬂhéSObg‘F’\ﬁéﬁé bmwafamm@kel,um%sm ﬂﬂaﬂganp.ramrefiof Jhemmpﬁaﬁ&hé or the
produckg Omlg% molybdenum, calcy pEe REens wag otry4l6 0CeSaidiing pr o-
hi gh ‘qual iohag EH‘ ereo 1s dis sed in two re; @ f ised 1nt3 4 high pressyregegaras 3 hi ghl.y

. or -

" suit'abl e @luese)lf tgeaumial qﬁﬁhms of catalysﬁﬂis ratedcana y mgen mchgﬁfs sﬂ%ﬁ by the

boilin rlzf n zone. This malﬁtheh mml@ssdl.fnﬁsrte tbkieg liafddl G 1t -of a hi gh
; 5 by

y {o %1 -;)glﬁl Vf(iﬂtgéacw Zone. ge#n flllél

partl csq hdlc};%r xttx gs i amount of abo
ut

SubSt ant Ilﬁé |al)dmﬂaﬁm fofidle, Qﬁ(imd tion of original hy'drocaﬁbon {(i)lsullate ch.argefl, tl:

water glass and the necessary quantity of admixed with the hydrogen—nch recycle gas

cobalt nitrate hexahydrate by the well-known introduced into ‘the first reaction zone, The
: oil-drop method as set forth in greater detail liquid hydmcarbon phase from the high 120

© 60 jn US, Patent No. 2,620,314, After a high  pressure separatmg zong, containing hydrogen

. temperature calcmatxon, the finished carrier sulfide, ammonia and light paraffinic hydro-

material contains 88.0% by weight alumina carbons including methane, ethane, and pro-

_ and 12.09% by weight silica. The desired pane, was passed into a suitable stripping or
= ;. quantity of nickel and molybdenum are com- fractionating zone from which approximately 125



the diesel index and the conparatively | ow with reference to the
drawi ng. concentration of sulfur. Furthernore, the J.
Y. & G W J OHNSON, process consunmes only about 1.5% by wei ght
' Lon Fi el ds, London, WC. 2. 50 qQf hydrogen, bas pon-
o Chartered Pat ent Agents. - Leam ngton o
Majestys Stationery Office by the;Courier -Press. - j¥gs.
J&eo atent Office, 25, Southanpton Buil d| ngs, London, WZC. 2,
AT SOpi €S nmay be obtai ned 6 S
940, 290 5100 cubi C Wprq per hour of dl‘\/JJFIQF\Q are e
VHAT Nw@i& M 5189 cubic metleE FAMBE @NEy dasd AR cumﬁwm&sdﬁty “of, 1.
Pr oceﬁ% heempred ciiit 1 2TANcubk nsewbs” day bf quud Ppragltietthe production of a h1gh :
qual ity sel 11 gpmﬁm m.. an ar Ocrtmt ueCn e-drcarbty diese] fuel .from an aromatic Hy
o el [y |1 i g 18y ey i ng e zz;e'ﬁmﬁ%ﬁ:ﬁ%% 5
excess of the 0 indicated in the following v:e re W Byddged D la Nikst MErREo h
pro- =~ line boiling ra{!ge [ n Whl ch the diop¢ ichrating & hydrbrefining catalyst, at . -
ast a Jqat
]E)ﬂtslt es indicated in- tggucr PROPERT Tabl e Iﬁacuonp;omfl% mtg)% Mto a‘gxﬂ?dég’en in _a i~

r eaCt ion Gravity, °API at 156°° C. - - .394 action zone containing a hydro-refining cata-
zone contai M ng asph¥I(05.6f CRISHY GRt al PSP’ - Bé: and reacted therein with hydrogen, char-
TABLE 11 ASTM 100 ML Distillatipng éﬁ a_por tacerizedfin thae the fahinderl ciulpnishe

first Initial Boiling Point - - cond reaction zone is at

ledst volume of the total L |
reaction zone is m%t roduced intd a spBond §oamiys: d1sgos.ed me O fhe otal UMY vist Y,

[err] APl at 145. 6[308 | C- -- - - 39.22 am;timmoim&awﬂﬁmrmmﬂaeﬁu- .
hydro-refini ng - ca0% - - - - - 25410 ‘t1!3§aCG}1[>e pang tCby 112;0-6[err]

cC) - 0.828 Lyst and reacted thgpein ’ ] th{:}” is

ASTM 100 M.. Di Stqolﬁ ation, -[ er r] C. 318 - of reactlon w Hel %£& |ré1ct§o ett h® gy

quantlty .of catal %t dis- - - .- - 332 results in therviffluéra FroM3atie| seongl fepiiont
- 353 End Boilggdeiat i thin the35§econ§n? Baying iagemReEineS pisley than 427°

5% - Aniline Point ~ - .1-90— s ISB.?@-St QSPMS

terized in that the ﬁrst ceaction zone B3 75 Of .

Ly

quantity Diesel Index - - -10% 604

cat al yst di spos&dfoni Whi#h t he fi rst- an@0%ecins gfirorefining catalyst in an Bmount of 30%

on : It sh@iBPbe noted 919999"(5/an: ﬁ% 1660
50 Y0 25 has “been TYemoved while the- die dex
to be intro- has been increased from 31.6 to a level of

duced-into th%@maL?QﬁY%W%$g§%%

‘having thi ling range
30 ‘was-withinlile range of oryeacnm%nb

95% - volume, while the yield of -dry gas waﬂ@ 2he .
the second red@EpBHively low level of 304y weig

85 one. nal R BRRE A

C. 35 of dry gas includes 31 2 liters/liter of hydro-
gen sulfide resulting from the conversion of
sulfurous compounds within the 0t1gmal byd-
rocarbon distillate, . :

One possessing skill within the art of
petroleum processing will immediately. recog-
_nize the utility of the material characterized

- by the properties given in Table II' resulting
from the present two-stage hydrorefining pro-
cess as a highly suitable diesel fuel. This
is indicated by the boiling range, and more

. particularly by the relatively high value of
- the diesel index and the comparatively low

concentration of sulfur. Furthermore, the
process consumes only about 1.5% by weight

50  of hydrogen, based upon total 11qu1d chacge,

o5

joo

Hﬁ ﬂ%é ", }"’ reac

3. Ptocess according to clann 1 charac-

rigtized in that the distillate is reacted wigh)oy

é@éﬁ}{& hedat 90%
o2y € e%;gggﬁ%a t?%%'c%;r%ﬁ ggne 70-

4 Poosd a@rd!ng tthelainf {1l charat- f850m

lin ydrorefining catalyst in

comi
lta%cncoﬂl s[td.eﬁ:fv ng at least one metallic
component selected from the metals of Groups
VI-A and. VIII of the Periodic Table,

5. Process according to claim 4 charac-

tecized in that the catalytic composite com--

prises molybdenum: and at least one metallic

“componént selected. from the iron-group of
.the Periodic Table. :

6. The process for the production of a
high quality diesel fuel substantially as des-
cribed.

7. The process for the producnon of a high
quality diesel fuel substantially’ as, descnbed
with reference to the .drawing. . .
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Ani | i ne Poi nt - - - - 153.14 2. Process according to claim
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reacti.on zone con- 75 .
- - 0.05 tains hydrorefining cat
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