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2 tai ning residual conponents, preferably a blend of high boiling
materials such as atnos- petroleun1re3|duun1 obt ai ned fron1d|stlllet|on

pher -t "HOT T ONE, vacaum Hot tons, “deasphal'ted - or other treating or
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5-200 Grawty, °APT - 10 100 -5t 25 3292-20 . Asplﬁaftenes W : .%--
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3 the mneral acid salts of alumnum e.g., alu- tenperature. The
precipitation nust be m num halides, nitrates, and sulfates. Al so

ef f ect 88 ar @ pH Detween 5 and U. 5, prereraply useful are the -
wel | -known nineral ‘acids them between 6 and" 9. Tenper atures ranging be-_x
30 !" selves, e.g., hydrochloric, nitric, sulfuric acids, tweed @
105- 120[err] E., preferably 110- 5 and a mxture of a mneral aci '
and an al u-. 120[err] F. nust be enpl oyasn143 m num salt of a mn¥ral -
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physical characteristics of the final catalyst trol of the al um na
concentration within the and its effegigwaness i n hydrodesul furization of
50 - stated ranges-I|s-a -rateri-al -factor. in.producing . pet rol eum oi'l s,
particularly pet r ol eum rePedigiops. 25 a suppiied €ch ¢ uded in
commer ci al 1.P" €Backdiion! df $afting Qﬁ:ﬁﬂnﬁt{erqdz—§%a’} YT 12 1.7 wegui prent.
materials’the foI I oW mmbﬂ,lmﬁeataemp;et erred Q'her i mpoft ant

vari abl es incl ude 1pH and - conditions and concentrations.

TABLE | |- recxpltauon Tempm%dl ti OnS 105—120°F. 110—120°F. Br oad
Range - Preiﬁrrfﬁ Range . . 5_95Concentrag_1_gn of starting
alunminate 1.2-5 W - 1.2-1.7 W. %' sol uti-on,

expressed as Al [ ef¥] CFE‘F'?O}I Time : 1/4—l5rlére| pi t at B4m2TBrper at ur e
105-120[err] F. E. : o'III

105-120Terr] AN Aldonaﬁel& A& os—sgyftl/gn | 3—3ReL %

1/4-6 Hs. : 1/4 2 Hrs. V. Aldonate ‘or Al conic
Acid : Usirfp ﬁ:e%oveo/general reaction 2ondi-W .. TR@ aforeinentioned sillelihiMging RgaraooOVe

general react itiows, ﬂleranhpert resulfrrl_rgefrmf ﬂleemetim cgalsdmsbé b@ﬂ;oﬂlhdjlﬁtliarﬂiaiyshhfhenct i ons,

t he s-up__port ré"*s’ﬂ'l 1‘:,? érﬁm 5@ % t her
synthetic | spmy efﬁg?ﬁ g Ut Bsgs ﬁ
ﬁﬁca esé'd@rtl

sem --synt het Fg@regﬁ 200— - alumirkEed 1teg.d and
subjected to 5@9?dF0|’Sp@y hkymg;manslaarlyl efriihea -rga 'I% IcatZEst w calcmed

spray-drying QI'E@; g’q?ﬁpwe%éaﬁ%h?%mraﬁ ‘grg%“ﬂ( ra‘tehaéeapurpose |
ing ]mg |

of adj usti 3? conventidnfld tegﬁﬁq“@eﬂnoaggtozc@

al um na ‘an O&he&hﬂalyﬁ&npfheslﬁ'ﬁyt-drdﬂlliﬂaﬁﬁalhﬁpr &gred by the BE

dryi ng, par ti dasabiestsd tatwaml‘rmshmzaoremnveei'dq? E e'§hﬁ|dta1:tn g roadlid v enpomeglbmaﬂml ned
st at ed: condltl f:‘g{g?ﬂ ¢ afcH ﬁé}§’é¢ cpfal r‘i’é?‘%‘ haye a
total :surfage nﬁfaﬁaand extruded QI‘ r] um orns;rliec':en selecttg%r%ﬁnmo(l)ybﬁgc?u?: asg
greater than’ IGRedVinerany /dgnredamlsm‘ahfampor e vcnkidEIEmolﬁé:num%ﬂﬁde,Uﬁmgagn ‘oxide,
convent\| onal{ techni ques known to i's preferably greater than 0.25 cc. /g as’

mea- .} the catalyst art: “the-spray-driced material rmy sured byt ke
BET pro_'edure wi th nitrogen. be subjected to water washing to renove
excess’ The active nmetallic conponents in the - al kali. metal ions

and sul fa%e ions. The support finished catalyst conprise a Group VI netal
can theh b% inpregnated with the catal ytic  conpound, specifically a
conpound of¥ mol yb- 85 70" metals and extruded. or pilled or otherwi se
denum or tungsten sel ect ed from rml ybdenum : ' formed | nto any desired

,,,,, o a e



1, 230, 143 tungsten sulfide, or mxtures of these and a wth nol ybdenum
oxi de and cobalt oxide with Goup VIII netal compound, specifically a
nol ybdenum oxi de. Oxi de cat alysts are pre or cobaI t
selected from ferablry S ed p 0
'.QX"?”' ckel sulfide and " The final
5 5Balt sul fide or mxtures of these.

corrpound of ni ckel

catal yst- may contain the fol I owr_
The pre- am)unts of each ..

conponent . ferred active netal compounds: are nickel oxide S
TABLE | 14 1,230,143 . Catal yst Oorrposr t ion .
_B\r/\?ad RATIE en. sulfide, or 2h ererrfag;e e, . :

( 7 Group: VIII. metal c:gg;éom@o specrﬁmlly a.

-1 to 15" compound of-nickel or d Gelected from:

5-25 nickel: oxide,. cobalt: oxxde,]_x@ckﬂ@ulﬁdc and - The Spal cMstmay contauz/ the followmg 10

1 to 63 cobalt sulfide or mixturey ofthese. The pre- amounts.of anwanent : .

93 to 54 ferred activemetal co arg gickel oxide EXAMPLE 1 =
"Three sol utions are prepared A, P Thefollovvlng |IIustrates a

t ypi cal ‘cat al yst 'C. 15 preparat W Lo

I ngredi ent - ' Catalyst empmﬁon o ‘Sol uti on - A* B

Wat er - ' Bm(-lmﬁge Gal | ons. _' : q‘ ]

Sodi um. S|I|cate SoI utlon- o T WSI err

113 cc o ' __Sodi Fh/ﬂl umnate(Wt‘

23.5% Al [er Nikliek rc]obaﬁqhmmdap . 1w0'8823.cc. 210, T

48% d uconi ¢, Aci d SoI % 76 cc. - : Sol ut i on B

98% Herr]S Moly demin (as oxide) 52550 cc. | %A, 5 -
- Gal | ons Wt ESﬂica Sol'ution C 1% 5% Al um P8l b t5i on

3.3 Gl lons _ * Total Alferr] err in solution- 1.3%"
. Solution ‘B A@l%ded t.o-Sol ution A over $0 I\/[err]?fgto 65and an. apparent

bul k den_-5|ty 20 pertod of 23 mnates. At thls pornt  the tem of 0. 18

g./clerr]. . - perature of the reacti on; mxture is 118 F.

- Sol'ution fuﬁ%%m%@s& é’i fﬁy%lerél solutions:: ace- P"‘""L’S E(R "E 27 “acid
sol ut I @n pehysgatma m nut % od A siltica-al um na support. i s ';'
prepared in the tenperature duri ng addition remains at 118[err] -~ manner

set forth in Exanple 1 and is oggrdiadp. 25 F. The finalaselde after the: above
addi tions, : ‘is 8.8. ‘The
slurry -was fSeletioned, r esMatE ed, oxi de and col§afallowar bonate by

‘and The sIurry rs

_ spray.
| mpregnati on: dri ed, Sw%{mrteosdi&gpve sol ubl e. sal ts,
oV :

filtered redri ed.

~catalyst (dry weight basﬁ&/o (S@Lt aining 3.5%

silica-al

40 30 pore volune of 2
_ bal ance alunina)

20

and drled to pr

uim na support hg

Solution-B- - - 98% Hg,se,1

o

oba&t oxi de;
A';uam a surface area of
Thl S ca. ﬁ%yﬂlos Solution

48% Glucomc Acxd Soluuon _

" ,9-;5.%- Alum __saluﬁon_ o

The11$ o shed
12.0% nol ybdenum oxi de,
Si.g err]
. 5323 cc.

"'76cc

856 cc Int04 5-
Gallons Water _

'-3 3 Galldns.

3 Total AI,Oa in solutron — 1. 3% .

.Soluuon B 1is. added to Solutmn A over a
period of 23 minutes: At this point the tem-"

.+ perature. of the reaction: mixture is 118° F, -

30

Solution: C: is then added to the mineral

acid: solution: over a. 19-minute period. The.

temperature: during -addition remains at 118°

F: The final  pH, after the above additions, -
.- i5 8.8. The slurry was filtered, reslurried, spray
dned, washed to- remove soluble salts, and.

redried. .
The finished srhca-alumma support has a
pore volume of 2.36 cc./g., a surface area of

| 310 M’/g-, and an apparent bulk densrty_". .

of 0.18 g./c*

. ExAMPLE 2 -

‘A srhca—ahmma support is. prepued in: the .
manner set forth. in Example 1 and-is: com----
posited with suitable quantities of molybdenum: -
oxide: and cobalt' carbonate. by: -impregnation. :

The sturry is filtered and ‘dried:to provide:a.. -
. catalyst (dry. weight - basis -containing’ 3.5%.

cobalt oxide, 12.0%, molybdenum oxide; 1.7% -
SiO., and the balance alumma) This catalyst- _

and. t he
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referred to as Catalyst B. The solids, the third wash product solids
cont ai n- support can be jnpregnated with the other —ed 0, 049%

hlaferr]O and-1.50%. SQ.err] at 23.2% hydrogenation netals of the |nvent|on
I.e™: soli ds The findl - recovered washed pr oduct ni ckel aper
tungsten in the same manner. averaged 0.026% Na[err]O and 1.62%
Sgerr] -at 50 - , :

24. 6% sol i ds ‘The y| el d was 66% by vvei Bt143 5 S.EXAI\/PLE
3 — : of the recovered ?mqwashert spray dri ied pro-

For pur,rgos es i hereinufp refetred tcRasCCHmlBNBi Thea| solidhy ctie third wash product solids contain
hydr ode$UT f ursipRatti B be ted jvgth Trhemlr’-’edg H04%, %@Gedwééfa%ssmtv@r%t of

t hé:- spray dri genation metas o ﬂg\qm e o2 ered wa X
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