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and addi tion d sﬁ?ﬂﬂls roce! uﬁgﬁgﬁr fm gld rfz E fie E}ﬁ'omlmproper
subsequent dj e@ atd 1:t durélis ubdful Ol'l
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di spersed sugiféenVidel AM@]\d oh bﬁlarrnaj okyden dnd @itben eamramo qaantpuogéd ammpaatateystngmg
0018201 Ag® stt ebzttfi'{éﬁevm(aﬁ ﬁ@ﬁ@ﬁ)ﬁio‘éﬂ)m;@f %iﬂar'@ ‘"FE %ﬂ'ﬁ Qté
chl ori ne areh
catalyst in 'E@E ?Mﬁ%ﬁiﬁfﬁ % cam (ﬂm ‘5 E« g JZIOE.

_percent, pr e Bd iR &uat-r Ry, cyﬂnckehﬁhﬁb@bi cohtimncwrpfobﬁﬁgad
on t he \Ne|4g hrhecﬁatwsﬂs @&t«ailgﬂvtusefﬂl lae séveb refoimirti conditidns.esbesigtinatiiow pressutes|op gauge
can be carri prdssotes réngingrftonhahonba, 5&5&1 chm’atmalmﬂ’ {9 #houl 0.5 1fKe/ep’a|19Q psigh where

prepar at i on, MRYMUBYiE hﬁ%};ﬂ [ Q QhcicSd At 2SR Yrobich Radhis,

| mpregnat i Ontrﬁfhmw lresm %HS \%‘m @&Dﬁ‘i@ﬂs 5 $2 cd :Ebn&n:ﬁgﬂﬂ l?er
oper at | on,4st prferabl yGﬁﬁﬂabbﬂnwmht 9 ear&dntatmh.l Nq:shtlms,mn bemmmtcyonmbbihng Wighin the
i ncor por at i orangé ot fr@rs @bom 126817°6d hc_mahput 232. z;mwmap% and pr rtﬂhtﬁ(;ﬁ“t @%{51 7°C

contacting a"t%?f’ @r’bﬂ‘ﬁ ’qursép (3 'Eoo EB% 9:%%1 fa"gej
hal ogen comp sﬁmjbh rt‘dl % {ombl TCI fHNap ﬁ'ene@mﬁ'ﬁ@wggi%tehe

chloride, ®ry, o fﬂo s10Cyp 8 rﬁﬂﬂﬁﬂflh 20 ¥61. %@Nthadssiratiiodroraatizataliing withie ter
nore of al umrmgofbmrrtahnuttoe;o(z:,t ay d| at orraceous eart h zeoI ite, silica,

activated carb rihe mefey mranswr% é“e t nd P n;at ﬁﬁ,gﬁ”ﬁmﬁ:g@ .
preferred s b s:st:tt*., ﬂ’.!téﬁé 5 Eﬁ&éﬁ‘o Y U
amount of at.her re ractory carr!er mat er|a s such as silica, zirconia,
magnesi.a,. titania, etc., usually in a-range of about 1 to 20 percent, based
on the ‘wei ght of the support A preferred support for the practice of the
~.invention is one 15 having a surface area of nore than 50 [err]/g.,
| yedrom about 100 to about 300 n2/g., a bulk density of about 0.3
.preferably about 0.4 to 0.8 g/nt, an -aver age pore vol une of
1-mig., preferably about 0.3 to 0.8 m/g., and an average:
about 30 to 300 A The catalyst, after inpregnation, is .
g3at a tenperature above about [err], preferably between
err], in the presence of n|trogen or 20 oxygen, or both,
" under vacuum The catalyst i's calcined at. a tenperature
to [err], preferably abBout [érr] to [err], either ‘in
1 I'nan air streamor .in the presence of an inert gas
t: can be activated by contact with air at o .
1.abaut 2600C [err] to about [err] for periods
1. 24 hours in either flowng 25 or static air.

0 ﬁydrvgwrarr“t‘errper‘at ures
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rf “desi red. This procedure can correct for any possr bl e mal di spersion of @
the netals arising fromi npr oper |rrpregnat|on and the procedure i s useful l
In restoeing activity during regeneraormwpvenatron after an oil \,
service: A blend of chlorine, oxygen and nitrogen can al so be enpl oyed at

tenper at ures rangi ng 35 Majooperitiigt [ er r] Tipcabdtodsbs [ € rirethidd digteésods rangi ng
fromabout ‘1 to about 24 lyetigblesat 1- 40 at monditi@at t i nmes dooditrdsrhese vari ous

oper\\} ions is a fun tron of FowTate L,Ullpuar t-ons—and
conditi on®. The cat K%e 'ﬁ?;ﬂ'??fgggontent C%E.#ok?%go 833
npregnation, or adjusted by treatnent w ter or gen

chl ori de bl ends. ThReace temip),$tF) can be used@50-A-13004 -regwser_atoome cyclic,
semi -cyclic, or contitous bed reform ng. 39&9—59& cat al ¥84—b88parti cul arl y

useful atsevere re ondi tions, esp res or
jauge pressures rangrgggﬂ)eg's%p?'e cg'ﬁ%e@ 515 é?,??SO E?OQZQ’ bout 10, 574
Kg/Terr] (150 psig), where maxinumyi el d I's favored. T or char ge .

5t ock can be a vi rchadrtap,MMhlaN cracked naqnbt—ha a Fi sches3 Tropsch napht ha,

pr the | i ke. TyM%N feeds are those hydrocarbons containing fromabout 5
t0 12 carbon at or'°'ﬂttr°éf°a$p°;5Pefrerra'artwruhtnﬁcaywt 6 to about 9 carbon

at ons.  Napht hasheOhveRBbd QIII%S@Q@IH' Jid 9& g rdMch k;‘ﬁ%ﬁfﬁﬁ " ni{tratlgr&]#ﬂ

pbout [err] exempléowhich presant camparative liats Akboati
[err], copg aeunstvyﬂeiohxaKtho@femssdpeﬁﬁedunbers vvrthr n these ranges. Typr cal

Fract i ons t aIIy contarnfromabout 20 to 80 Vol. % paraffins, both

pormal and rﬁghntx -r erttnnI: S g?stoli) ?RO ] \I’N% ﬁﬂf er rcE o
about 10 tovm St raﬁ@es%éd?h%og‘*%fiﬁ Qé Bre0 ﬂﬁr‘ﬁ‘l’é
about [erp] dhargédanbra]quamdacio“rem redicld InfigWwing B, ¥B00°C493R°1) | €m%/min. The

aromat i cs faﬁatam wurwtthrquuesulfmgesmn‘ozwdn%mw e50q°Ct(&82[;'E)ran ‘800 ¢re"/min. The

F ef orm ng rtmg:%;r"@; 'st A ﬁ"%?ﬁ =509t ¢ r?ézfﬂ@"t?y'tﬂuﬁg’éﬁoﬁﬁ@ /rire dhe eompgsitionnf. . -
he tenper at' U Segate & o Dloparbd SBRCH 884 R £016D bl ey | %ausrum, e%t.rartlg%d

At opt i mum rdifcﬁfnﬁ\sﬁﬁe @D bt 5IVE Y sQlerd ated overnight

vari abl es, wwitha stootkrnylumemgfenypcbesdﬂoriued\ bM lo)drocEIBrtc acid) PHeSekttid d\hj\wfe apsHed Withg

Typi cal procka® and grakeddp g \gﬂo@«@fsxiqﬁaqomm fo5 1. hour to remove excesehioride.gYiter washing

watart -} extru
pondi {1 ons, S et AN by BB “t:g%g IRt %0{'“"'“ e o
100- 300) kg at 54. 4°C (130°F) overnight The '52 -};%:?\/atedysz rg mposition
React or t'grmxfthe[uﬁfulﬂded catalyst is giverinGrabl 1000)

399- 593 - In the|praps@®n DPCatalyst C, a po-@ao ot@ﬁtﬂyst?lwas lall' acttmpd.l rex:luced sulfided, and
1500- 10, 00@}rippeq asdigerribestfon Caialyss A(Therompositionef Catalystlelq as gipesin Tabledg 1. 1 -
356. 2- 1246. 8 Feed rate, WH W 1AB8- 10 - 1-3
WI—VV\#we1°ght of feed per hour per unit weight of catalyst) The invention
Wi || be nore fully uGdepstestsd by Gaea‘lyet.ence tcatalvsaf ol | ovu:dngvsdermnst rations
and exanpl es whi ch p%iécm conpar atvedata T uaLl at+rg—+ts—more salient

features. Al parts nm"'ven in é of wei xcept 3¢Pherwi se :
offdEr Ci al ofgagt i num r h &m cataly, g Cat al yst A) of

speci fied® Exanpl e |
t he foll ow ng wei ght Copgezent corrpos.r_t_r on was ros%d and ac.poswt ed by contact
WM th air at [err] forSullurl/2 hour s U.08%anpl e was—25 char ge@lo8% a quartz |
reactor and reduced AW ng [ efP*at [err] 9?@?‘ 1 hour $84%00 [err]/m n.
The cat al §st wa

s Lol Vodth QBnSHbrl Ld el Pllorfhiry o tﬁonf{e,rrga? b thsr@—jt hefidnb

and 600 [ er'rdiththéresultd @ivemindbbiesl. Was t hen treat

hours at 600 [err]/m n. The conmposition of- the catalyst is given In Table

. Catal yst B was prepared from 1,585 nmpaglf46") high purity ganma al unina
ext rudat e® by 30 cal ci ning sarre in ar;{e at 'tﬁ‘?’f‘ for 4 hours. The extrudates

lvere inpregnat ed overnrgz‘ °th a st ® of cuprous chloride in 1 M
hydrochloric acid. TREOEPIEHY O3 Kkefe’ QﬂéfghBBO\RP'FWQA)é'{ - Hr/hertener&d in

ammoni um hydr oxi de solution for 1 hour to renpye ess chloride. After
vashi ng veet h wat er the extrudates were_l_up.Leg.na.Lmu_h_a.n agqueous sol ution
of chl oroplatinic acid, perrhe@maﬂyacr d, ahd hyd;—e@.hl orO,,e acid using [err]
.as an inpregnation aid. The t—was dried—anmd-tten dried 35 in
vacuum at [err] overnight. g&t_ag 1y \4% ai rﬂag:trvéééd and reduced. The
conposi tign of the unsul fidegrRedugt | S.@i vegg Taghg |. In the :

preparation of Catalyst C, a portion of Catalyst B was air activated,
"feduced, sulfided, and stripped as described for Catalyst A The
-:o_rrposition of Catalyst Cis as given in §able 1. TABLE | Conponent s
Cat-al yst A Catal yst B .Catal.yst C '




Pl ati num 0.3% _ 0. 32% - 0. 32% Rheni um @
- 0.3% " 0.23% , 0. 23% Chl ori ne 0. 93%
0. 93%‘ - 0.90% Copper . ' 0018 201 0. 05%

- 0.05% SUI fur’ 0. 084% 0. 08% Al um na

5% - hhee:e d that tradmonal sy[gidmgf(pqm;glscragtm s‘orgtam Igyt @aq;lmle fmapact on other

' cont acted at m é %%&? w é’f ‘i? ryfos 'ttqu‘te all

Conlys o e R et i et LA T R e

kgl [err] g’augma;(ph&at Wish s simplk fWdY err ept ane I e é

Cat.al yst [ 67 fuither tedts Catplysts hEUnH]C Mr?hsda&o $oform a petrofbum naphtha2 tatdiyst C, M.cil;
B( Pt - Re- Cu) contams both copper Bapd Sulfur, asgtlllbe@!ﬂvn,mov@gs Both yieldlan@ activity %ﬁdl& relatu&&o

6 0018 20&""“1‘@?% 1?‘ ':éenmn :EI"E;\. R ragl ti o‘g sul-fi di ng_control s methane
formati on tbuihsaaaﬁ.m bi grj é-ﬁm wi agﬁa‘ﬁgr & Q&(?%r ?'Bfaﬂfﬁt'@ph"lﬁ@a‘ﬂﬂgr‘rﬁPe
substitution of copper for sul ur prOV|des control of all hydrogenolysis
processes and affords: higher |iquid yiel TsBLEThe use of copper and sul fur
together is superior to sulAghg{ldE "a%'pge ‘but thegyield apd stability:
credits amssing fromcaopper-sultir synergism arp h not apparent with this
sinple feed. In further téedtias, Cat al ysts "A and 1@swere uex8 to reforma

- petrol eum napht ha. Catal yd® C, which contains b®h copp®8and sul fur, as

wi |l be shown, provides bgrh yield and act|V|ty2 ed|t59 éatlve to

Cat al yst Ao the basic Pt- catalyst. In conduof{dong the,fw wi th Catal ysts
A and C, a |l ow sul fur pargbdbfinic naphtha havi ngegghe 10 128¢ections given in

Table 111 was enpl oyed. TAQLE 11 ASTM-distill a&%6on, % 1360 ~ [err]

[err] Initial 80 . 145 .38 to ’450 _

181 2582.8 20 94 L 1885 6730

222 105.6 20 . Final 8.P. 40 363 1839 . 240
115.6 50 Octane no., RONZ&r . 3M®.6 60 )

275 135.0 70 Specific gravity, (°API) (693) 07401145 0 80

313 » 156.1 26 &‘gz:mggm 90 01 . 334
167.8 Final B.P. Chlorine, Wt. p 3 3¢. 9 Cctane no., RON cl ear
34.8 Specific gravity, [err] (59.7) 0.7 01 Sul fur, W. ppm

<0.1 30 \\Atalysis, ¥of. parppm o 7 Chlorine, W. ppm
<0.1 Anal ygsis, vol. per cenﬁ?"afﬁ $affins ?g-i; 69.51 35

Napht henes e 28 Aromatics 157 12.01 The

reformng run was carried out at conditions required to produce a 100 RON
| i qui d product, The eaformixig rireweg carrisd.dd6at dogdifiensriquiedigardddtda PeoO BON HGSDprodikt,
gas/1 fee W (%ﬁvdﬂawomku/vmtweer rRsigli|808.6d raes/lfeed (FODECT ) med 1.4
TABLE |V efesyitsaresiye? rabieMai f i nic feed

TABLE IV

- Reforming of low sulfur paraff' nic feed
45 498.9°C (930°F), 14.062 kg/cm? gauge (200 psig) 890 61 gas/l feed (5000 SCF/B), 1.4 W/HW

Relative activity Cgt LV% at 100
_ Catalyst (400 hr.) RON (400 hr.)
50 A(Pt-Re-S) 1.0 71.8
C(Pt-Re-Cu-S) 1

2 _ 74.3
{LV9%==percentage by volume of quuid)' -

55 Catalyst & was again used to reform said petroleum naphtha at more severe conditions. The
catalyst again provided excellent yield and activity stability at the severe conditions as given in Table V.
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3'46 [err] 14. 062 kg/[err] gauge (200 psig) 890.61 gas/1 feed (5000 @

R

“ SCF/ B) , 4°'WH W'Rel-ative activity [err] LV% at 100 Cat al yst -
| (400 hr.) ' RON (400 hr ) 50. 0018 201 A(Pt - Re- S) )
i 71.8 p(Pt Re- Cu-.S) 1. 74.3 (LV%percentage by -
P vol e of- liquid) 55 Cat alyst C mEa’gar n used to reformsaid

5.5- petrol eum napht ha at nbre se@yeikestaromimgiof ioarsatfur phvarfisiateat y St %al n provi ded
i excel | ent yi B1QPCAPRO°EL 1 2.304 ko/em’geiigei (1 75 psin)1534. %eﬁ'rfeedd@ﬁﬂﬂ
i TabTe V.560 65 7 0018 201 TABLE V fw icre %méﬁ’ | ow sul fur

9)

- 2W MW en in

paraffinic feed [err] 12.3Q4, kg/[err ct ge ( 534. 31 gas/| feed

(3000 SCF/B) 2.5 WH W5 Relative . eu \//na'r Hr on oi | activity
. 100 RON 24 .t 1.9 24 . 74.18 0 74.7 72

1.7 - 10 75.3 145 4 1.7 74. 86340 1.0

: 73. 7 These data show that yi ﬁg and act1r4v|ty sta}ﬁ?rty are inproved over
. cycle | engt hs six tinmes that
L Was 1mai Nt ai Netihdse datd shsV ihatlyidi@ ind dctil stabity dROiMBRvby oRRBcRYEdths G kifley thbt ¢F

15 convent ional catalysts. Yield stability

. Was agairg copegitioral cﬂlmsrmametabrmmuhbmtau d faaL perivd derf sl tlaltn e %qmphy&sl

| S'gc g 22 i gai%;g?%a agg 1;? :2%?%26 jﬁgf)ﬁg é’e‘%[e%e r epiigtgmﬁz n Sﬁ' '?“angn !

"yield sta Hitions&f lo

ven
pressurggereformng. 20 TABLE VI Low pr essure reformng of |ow sul fur
paraffinic feed [err], 7.031 kg/[err] UaBlgaM (100 psig) 890.6 | gas/| feed
(5000. SCF/B), 1.4 WH/WZ w pressure reforming of low sulfur p ic feed Rel ative

ﬁct I) vrA ?F/’L . [sud"b(ééf%na‘r 0:1 &%ﬂtgarimﬁoops.g) ssosr&éﬁﬁ?f: r(s SCF/B), 1.4 WHNA( 400
r e- S

: C(Pt-Rt-Cu-9) Relative activity 8. 3 Eﬁa t1POA series of

i catal ysts were prepar e(ﬁ:af"ryé’m comreréfooﬂ'rfﬁ suppl i SPN408hy 1y (-1/16") high
L purity gamma al um na expLadgt es calcipgd in air-at [gg] for 4 hours.

" Cat al ys&D To a sol ut |cm.mchds)0 m of 1@opper (1) chlms ‘de stock sol ution

(50 ng /m) and 37.5 n1 of concentrated hydrochloric acid diluted with

| ext ?Ld‘a?eii‘}@g Faoatabie are fon ﬁég‘i,:%%% n@éér“da},&@&ﬁmrrég By’

i wat er. Tshe
sol uti off’ cosblgstDi ng 33 m of concentrated [err]. After one hour the

r udat es- were- ad anmmoni um hydr oxi de

" extrudat es weffe acssiytioe tof d- Ooyil fli ¢Qppert iDoahlodidel stacis sndutioni (8 mgi Cpliml) land 87 S mF of

wat er . The r ntrated %@r"é’%i it ? Ei'dd“f & 19'Cﬂf il "%‘fda R
o ot ong '°3:db;§§z arar:" sz%rraew Q%qgr

Re/m ) ; “%. ﬁn nmaaas wI Qolled byﬁﬁram%nfl%&ié bt likd $frvrﬂ|tdr0n

“dried in aTte, exzmdhtésr mb Iaydesllruoetm ml ef waerutlm anmbto flesatjtioh®wedd ddded: 36 tﬂlhe

cat al yst vHL Gy ; “j.r efral); 3l HC é:VWél Theteatalystiwaso
quartz pr aﬁ% ? ﬁ’f 31 Lé" . ggl”%!fh@r ‘f eﬂem éf“‘i s
at lerr?® mmthe £t50 (ﬁ.’f 3/d1rﬂ 2
hrs. Themmlm,(zairé.lr W cofripoditioh oc&ie& lsitrsgivagwﬁalelvn Tabl e z\/II Cat aT yst
a sol ution of 15 m of copper (I) chl orrde stock (50 ngy Cu/rn) ‘and 48 n1 of o
concentrat roc or c '? ﬂgq q‘%%b %@wgg was adde o
olutio 5 of cop lor centra
o ahari, AR goer.vra: ah i iaﬁr “ged
vw th wat el’the%l’ﬂﬁuﬁ"ﬂrﬁ eco\dted aeithOnaérbandidribd) ©ne AEHIEId-gRarkli Bf AR wasera to .
150 m of wa&anded fst bﬁﬂ(m!soﬂ mteroﬁtocloﬁolt{tbns?f l-&ﬁtﬁil, apd n&lﬁeoewse addeThe'laatalyst was

catalyst &0&@ %%t gggrgﬁgég:na aﬂ““rr‘?t!};le urnace at 39 S%W F) for srﬁtﬁtﬁr?ggged
e

inaqg u” ymposition of the catalyst is given in Table VII.
Catalysts D and E were egamined for metais. distribution by electron probe. microscopy. ln all
cases uniform copper dlstnbutron results when the procedure of this mventron was used to prepare the
catalyst. }
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Catal yst D. Catalyst E was air activated in a nuffle furnace at [err] for o
hour s lor to being charged to the quartz reactor. The conposition of the@@/
catg I)‘ is given in Table VII. Catal¢g@ghs ®o3nd E were exam ned for netals

di gtrgbution by el ectron probe nicroscopy. In all cases uniform copper

di sty i bution results when the procedureT8BLE¥ s i nventi on was used to

prepare the catal yst 60 6508 0018 ZO&tTAItB E VI CCP 0é1ents

Ca;%l yst D Cat al yst E-PPEM*Alm  “atelvstbgy 5o et 0. 22 Rheni um
0. § 0. 19 Copper piatinum 0o@23 022.10 Chl ori ne .

0. 90 1. 35 Sul f uRhenium 02877 0.19 0. 053 10 Catalysts D

and E were each then cont agdRed at refor mp Bconditi W in separate runs
with heptane with the resu E,%:'r"(ji verm in Tghe VII1. T§ VIl 16 Heptane
reformnge[err], 7.031 kg/[err] gauge (100 psig), [err] /heptane=5 Yield,
W . % 20 Cat al Yatalysts D \éid{E\Mere each tHeeraohtacted BorafermingD{dntiitibtes- it spparate runslWith
81.7 24 teppanpwitirghecesults given in Taple VI~ 64 0 24.0 25 Catal yst Dprepared
by the preferred procedure of this Inveqéégwis clearly .the superior
catal yst.1slt is apparent that various noditications and changes can be nade
wi t hout departing fromthe spirit andHeptogefmminghe present |nvention. 30
Conversion of units Tenper&®PEE.dL)ikaiom® ppugestQOipsigh B: beptans=Bed to [err] by
subtracting 32 and then dividing by 1.8. PressuRgg F}L\?n i n pounds per
square ine gauge (psig) are converted.to the equivalent in kg/[err] by
mul tiplying by 0.07031. 35 Catalyst/ol unew/dW gas @ venTdluenst andar di zed cubi c
feet (SCF) are converted t P. 2 ' ' 2. Vol unes of
_ I1|58w0d E! ven in barrels (Bg(‘lpégg_'cgﬁnverte{%to Ilgﬂ.oes b¥a qul tiplying by

.0. Liaear neasurenments 1Tn Inches [err] are converted to ms. by
mul ti pl yi ng by cafaiyét D freparédEisythepraferrédirodedard of wislinveritioh aitcearly the supatiaticytatystD of
Exanple 11 i s__dlfiStahmrifyltlw varinup ewdifications) and-hangea sarRed madd withaupdenacting from the
 summari zed FRiritpAkcoRe pfithepieseqyipyention,e [ or ]/ Heptane ratio is the nole
~ratio. Clgins 45 1. A hydrocarbon reform ng catal yst conprising an

- inorgani c oﬁpmegf’ﬂ Wi and, cogt al yst tals co ! otsi t?%a Wit h sgi dbs port,
char ater 2o SRR R B
- the range ofnitipRiRgBy 6.0703%- . % ‘rhenium i h an anount In e range o

fromO0.1 jso 2. &deéH)tﬂlgds giogppie istahdardiredaaubia féet (SCF) bve covegead wof litdes bymitiPling By

0.1 wt.% . s@B32ywei ght percent ages bejing based, on ttLey5 _wei ght gf t he

catal yst (dry rigyesotui g?f%@ﬂ{@f%{%@:@mﬁmﬁ%m@%%gi & in tha
the catal ySt COffgaed sibd refairo {8 relatiorto@atalyst D BRER&HRRIG 1| B OPIRE TylorseriehNe

- conposi tign of 16k Hepthne Refotrdigdperatiting samintasizedtiitables [iifaed VIl hpB.Hemshe\katiolis thae
catal yst i s maeratie-anount sufficient to provide a nmolar ratio of copper:
(platinumplus rhenium of fromO0.02:1 to 65 0.25:1. 4. The conposition of

any one of (Hhall'i“gs 1 to 3 characterized by containing from0.1 to 2.5
45

1. A hydrocarbon reforming catalyst comprising an inorganic oxide support and catalyst metals
composited with said support, characterized in that said metals consist only of platinum in an amount
in the range of from 0.1 to 2.0 wt.%, rhenium in an amount in the range of from 0.1 to 2.0 wt.% and
copper in an amount in the range of from 0.01 to 0.1 wt.%, said weight percentages being based on the
50 yeight of the catalyst (dry basis).

2. The composition of claim 1 characterized in that the catalyst contains from 0.025 to 0.08 wt.
percent copper.
3. The composition of claim 2 characterized in that the copper composited with the catalyst is in
an amount sufficient to provide a molar ratio of copper: (platinum plus rhenium) of from 0.02:1 to
85 0.25:1.
4. The composition of any one of claims 1 to 3 characterized by containing from 0.1 to 2.5
percent halogen, preferably chiorine. .
5. The compaosition of any one of claims 1 to 4 characterized in that the catalyst is sulfided, and
contains up to about 0.2 percent suifur.
60 8. The composition of any one of claims 1 to § characterized by comprising platinum and rhenium
in a weight ratio of platinum:rhenium of from 0.25:1 to 3:1.
7. The composition of any one of claims 1 to 6 characterized in that said inorganic oxide is or
comprises alumina.
8. A process for the preparation of the catalyst of any one of claims 1 to 7 characterized in that
68 the process comprises:
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