4 948, 192 (100 cc) of
the activated carbon granul es were EXAMPLE 11|

poured into the solution, stirred slightly and The £ —
distillate of tgi,:exanple 65 al l owed to stand over night. The .
following is azg@@€rr] hydrocarbon fraction recovered as an day,

the-mxture was fTltered to separate ex- overhead from a depentanizer
fractiondting 5 5C r. 4]. r of solid material were

col um. ,“The solid bed onngB’\&ts _ wasépﬁEgCaIrﬁICATI@ENover ed and were
dried undef water punp pared by soakiDRAWI®MEscc of carbon. Raschig.
vacuum {o | eave a Ghibwb®RESE AR Kagrl DbRE REGCLE Fogt Te - aquedus -
sol uti on—d 70_ granms. T e%%{l%f)tra e vvgglgndfg#ﬁl{ ceQlor..
sodi um hm_ox ng 50 parts per =~ - but wa by &and :

REN\A\i | Prteef Ahlicetiohend filingtfomplstotppcifisation il % R6AL

I pal,, & l'yst conposite followed by filteri:ng:
Re. Zlﬁ%ﬁcont ai ned 1% by weight of the - _

found to &ht 748
10 balt. AfcqFiiky
and dryi nefi g (&

pht hal ocy i I eCotpReIshdepbhtion PISUskeA Al BShos£OM T o
catal yst. . % : posite was di.sposed as a fixed
bed in the 75Y% ‘@héroemCapyright /1966nposi t e prepared as des- :

treating zone -and The reaction m xtue passed cribed was
i nstal | ediag & LicyeieRe€s %ﬁf(_a t her et hrough in. upward flow. . The rates were
15 treat'knrtlegnaz%je ?%% use ?r the treatnment of as follows: Clerr].
hydr ocar boh EAZRL Sasilicatipgy—C 10 g various hydrocarbon distillates.
disllate - cc per hour, al kal i nEOMPLETE SPECBIQATION ate at =~ - - treated
was a jet fuel . Phevéb802Ca ik i . ef: r..and air at
54 cc per 80 . 1 o%mgt.“t?gf{eggﬁ%%ﬁt ?‘f ﬁgnfar?é%géffggl[gr“ﬁ%ﬁtﬁs 250[ err]

One

We, UNIVERSAL UCT: | 9, £ di
C. hour. The idRakibdd g SRS fﬂgﬂ:ﬁﬁgﬁ TnQELeRHY of providing speciel ok eeapt an
sul fur cont emle -SﬁmdofO; re, wﬂm&@td@r%@"g maﬁfﬁlﬁm : ure at 2

20 by weigh of Noa 30 nijeonquie RosiitDdsneidy add) Glse Gecadd 6D T ,.g,a;]gq;
of the catll ﬁ? %@gﬁ%ﬁﬁm@mﬁg@%ﬂ% reciraufpbion ab aheelaemsohgion.

conti nued f Ofwe y faSpatent may be granted" %@;}%’mﬁ% ' ub%ﬁgagm
bt thd possible to

(

solution  damd- .mdruhodkbythlﬁchrmrdsacpba@&s’uﬁ' M%)-n ) 1P ey i
sodi um hydgo; g to by @artitulaply rdgtcabedUiserd  pive i @ralybt dnt £6dlid QBmpREe foaslUsed t 0

e’ following sta S , : IP oo
0.0002% 0 i javemies MELES 1ot fuel .at Which ctoulderesifiothe leashing iefiet aff 3
0.0004% by mi@mm?ﬁi&i%m&%mmo%ﬁmmmﬁm% and ai r
. ,.' 5 - :t H

ti 3 ¥ 4
fthel; £leocyanm3 catalys "'nstrean’B

ationgre paftireisddy, tovasetdeLécntear (
be combined with solid support materials to 55

at "96 cc per?“

vere_com gof TSl ot

presence of an improved catalyst composition.
Thie process of the invention is particularly
applicable to the treatment of petroleum. dis-

- tillates . such as. sour gasolinss of oracked,

straight run or natural origin, or mixtures
thergof, also a, jet fuel, kerosene, aro-
matic solvent, stove oil, range oil or fuel oil.
Other hydrocarbon distillates which may be

. ‘treated include lubricating oil and ncemafly

gaseous fractions

" It isknown to use a phthalocyanine cataljst

for-treating a_sour hydrocarbon distillate. In
the ‘known: process, such as the process of our
British: Patefic Specification No. 849,998 the
pithaiocyarifiie catalyst is dissolved or sus-
pended in an-alkaline reagent solution and
contacted with the sour hydrocarbon distiHlate
angd oxidizing agent in a liquid phase opera-
tion.- Because .the phthalocyanine catalyst is

~soluble in the alkaline reagent solution, it has
“been-the practice 'to carry the catalyst into

the treating zone in solution in the alkaline re-

agent solution and also to remove the catalyst

from the treating zone inv the. alkaline reagent
solution. The known method however has
not been entirely satisfactory because of the

[Price 4s. 6d.]

produde composite catalysts which exhibit un-
expectedly good stability, L

. The present invention - therefore p:rowdm '

an improvement in the process for oxidizing
mercaptans contained in sour hydrocarbon
distillate wherein said distillate is contacted

with an oxidizing agent in the presenve of -

an: alkaline reagent and a phthalocyanine cata-
lyst, said improvement being characterized by
effecting said contact in the presence of a
fixed bed of a phthalocyanine catalyst: com-
posited with a solid support. Thus in accord-
ance with the present invention the. phthalo-

60
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Cyanine catalyst is. composited with a suitable

carrier and utilized as a fized bed in the
treating zome. The fixed bed of catalyst and
carrier serves a dual purpose of providing a
catalyst required for the oxidation of mercap-
tans and also to provide a packing material

in the treating zone which gives highly- effi-

cient contact between catalyst and reactants.
Sujtable phthalocyanine catalysts which may

be: utilized in the present invention comprise
metal-free phthalocyanine or metal phﬂ?mﬂ.o- ,

cyanine, preferably a metal phthalocyanine

70
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Perticulacly preferred metal phthalocysnines
comprise: cobalt phthalocyanine and vanedipm .




the treating zone in upward flow. The treat-

I ng zone was mai ntained at a tenperature of
trpntlnnn No. 2 Q0

EXAMPLE 11|
Thi s exanpl e descri bes
C. and a pressure Q% 6.8

40ferr]

at rmspheres_ comercial fuel oil having a nmercaptan sul- & This
run continued for 28 hours, during which fur content of aP * 0.,.04

wei ght-. . The 30 tinme the nercaptan sul fur content vva Fe-

used in_ this exanple was vanadiu duced to 0.00026% by

Bapie

or |owe#. The pht hal-ccyani ne sul conposi-tied—wi-th--

f uel recover S RARhmpk] bb&r dsaEhds,CHalyed an

as/ e Hgh edzhVe thf: %E%tm%aﬁwﬁa \Cl)\?n%'% émﬁm mg].udmg &’ﬂgse synthetically - Ql d
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N gk B particedp e B s i s Pegmagd@%s .
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.‘ , %:om i S .
a&tﬁtﬁlp}m&icymﬁhemet clwd@lnresmusewn

aluminas and
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and com 3

h%mmly
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by MBIQH%
fuel oH

speC| fi Cpg
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the acid chioridesie mmmMebp oo sdeleviesclialop, and dhe carrier is then
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one zrgx%d thne
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o Qrevdtlﬁg tiki, 80
t he rrercapt an
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ma:ny ne

brsﬁm@ta@me atnda 85 00034%
odhme mnfdmgabhem enilly, pditets,Iringtr eat ed
S th ot her

ol b talyst, A:
SHE %gylm omfc&e gthsa]ncyamn aquﬁuscégnm isdiogti | | at e
o él:th&ib@l mf pmfataavm@mombyd wdi gmmﬁerred method,
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e o e
the “caustic or other alkaline solution. The
amount -of the alkaline reagent ‘solution to be
used -is mot critical. Thusmmeascsnns
found that by metely wetting the solid cata-
lyst with the reagent; a sufficient amount may
be absorbed for a long period of use. In'other
cases it may be necessary, or . convenient, to
maintein a continuous flow of the reagent. The

* rate ‘of ‘flow may vary from 1% or less of
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the distiliate’ rate up to several times the dLs~
mJ].-atxe rate, .
*The suppomt mabenal of the catalyst shoqu

be dnsoluble i or substantially unaffected by

the ‘caustic ‘solution: and hydlrocarboms under
the conditions ‘prevailing in the tredting zone.

- Activated carbon. is particularly preferred be-

cause- of 'its hlgh adsorptivity - and stab‘h‘ty
inder these conditions. Other carbon carriers
inclode - coke, . charcoal from any . suitable

) " souce -incuding bone char, wood. charcoal,

o _:;-'--"65

-charcoal made from. cocoanut or othzr mut
shel]s or fruit pats. Other ca'm'ners mdudle

l@ posum&d
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auch gl

doingin
%WW

g oforge Al e ST SPEREBH
¢ i 4 solition of the phtha.ocyamme

T BT

catalyvt In another miethod, the carrier may

be placed in the treating zone and the phrlialo-
cyanine catalyst solution passed. theuethmugﬂ

I I&nyioﬂm suit- -
|n the prese RS

7 66 peBy ef f
tloforbltapdithalpqyat AES
"#ﬁ} 30 cc per.

ovet Ehe tch@ierD Ege € elutfoprmayx 98 zi ng
mer capt ans tiops of “ithiomn hymaammmunhmwtmw%m@ﬂem@%
brsinmclhygroidt, galigough, in - the catayst gliowry

3 e tume, dinied: it
2 BNL solbSiba Gl ca&hdmnmg | agent
bilizer or s:thhwersraiuémalfwal i hem@ﬂut

méont ai ned

Soner at ure

éct -
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fo form the. catalyst composite in-sifn, If -~

Cesired, the solution may be tecycled one or

mmetnnesmonduermpmpméthed:med .
- composite. Alternatively the ‘cliamber ‘con-

‘tai the support particles 1 ‘may be s1mrply
ﬁllﬂdnm%wth a sohmon of tbe—catalyst, ¢

forming the composite in situ. In general the
amocunt of phthalocyanine cata:lyst wwhich: 'wcll“
be absorbed ‘upon the support ‘hdterial to -
forny an effective catalyst will be-within ‘the .

range from 0.1 to 1% b'ywte.ghltofthésmp-".

pon*t However, composites of support material
.phthalocyanine - catalysts containing
greatu amounts of the latter up to as high

as 10% by weight, which are prepaned - by
‘sueface deposition: of the phthalocyanine com=

pound upon the support or physically. .rmxmg
the two, are also effective catalysts. In carry-
ing cut the process the sour hydmcarbon dis-

'l

l
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hour and air at 96 cc per hour. with a solid support.

120 The above runs continued for 40 hours, 2. Process
according to claim g, further ... .60 -- during which tine the nercaptaf———
sul fur on- _charz ized in that the ‘pht*hal’ ‘ocyani ne cata- t ent

of the gasoline was reduced to |yst conprises a netal

pht hal ocyani ne. * 2 0..00028 to .0.00040% by weight. In all cases

Process - accordl'ng to cI al m 2

3. furthe§481 - the gasol.ine was
sweet to ; - - g.ta-
125 ; tillate is mtrodw.(had, pn.ferably contmu:owy is- mcyc.led. to the treating zone. Fresh al@f& 192

(100 cc) of th
pour ed..i-nte 't h

It
distillate of tpgé

ViEdtiegl Zomer pominge sthelifiest \welpdon andfor a-d-dmoma.l Ewmc&m;.
‘te

m N m- g)%re@w c&ﬁq]é[st g ':;

alme reagent, ..-,nd ‘afka! AGENT 0
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ni ght. The fol Iwahvlg ths.d;stﬂiaté;[tegem}r h‘;&dm&ar lexly] £oa »..5 fa
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depent ani zer - f rAGELP ‘g artion of fhe pesp %é’g‘“ é’;‘ttﬂ‘l’g‘”‘g’e‘aﬁsm&gf";ﬂogol i d

materi al werm mgabsnerrmds @adsqmﬂa ﬁﬁﬂ:@f yP’iirsdeg’? .;erfon'se tion 3

recovered and \getrlgst ched,edie wesdisng wabtpn duistge sﬁﬂ daytirvan 6 Arganck

carbon Raschi ¢cing withdrawn from the upper pertiom efo distiiape aad chikpling i tP@YCJrhmmlS 2

rings n a 10[ er ﬁ%&&l %Eﬁ&hgm ‘@r":f Ofamcm(’f catra.lyst whmhlarr;ay _u..n. s. The
§ zoe-msoumnx i alfca-

T e ok, S W maf S e T g i i o e T

but was -anal ys

pht hal ocyani ne
catal yst conpo

8l oy
ity

2 reag~nt and ox1d1zmg
S o

cont ai ned: 1%0byhxa/\bedg Mmmimvﬂhemp h&xﬁﬁzlmgcagaﬂl

catal yst com-.

posite was.‘di s
catal yst c_orrpo

passed. .
t her et hr ough i
and used .for -t

vari ous hydr ocamh(arto dh:ﬁfadn

such: as air may be passed upmigndl younter-

Bty .
5  countercurrently Ot | dz@ehditgs alkalifid

ﬁg‘ﬂ dﬂtfer
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sol ution reo%?claneur ategnigse the point of reaction.

. The contact between the sour hydrocarbon
distillate, oxidizing agent, alkaline reagent and
fixed bed of catalyst in the treating zone gener-
ally is effected ar ambient temperature, al-
though elevated temperature may be used and
genzrally will not excsed 150° C. Atmospheric

. " pressure generally is employed, although grs-

sures up to 68 atmospheres or more may be
employed, if desired. The time of contact ‘in
-the treating zome will be selected to give the

. desired reduction in mercaptan content and

. may range from 1 to 48 hours ‘or more, de-

upon the size of the treating zonz,
the amoumt of catalyst and the particular
hydisccarbon distillape- being. treated. The rate
of flow of distillate over the catalyst bed may

. bee varied over wide Fmits, depending largely

\:55\
. \

. '_60.

be used.

©* UponT mercaptan concentration, catalyst age
- or activity, and temperaturs. Flow rates in

the.range f76m 0.25 10 20 or moce volumies of
dml[ate pei" volume of oatalyst per hour may

‘When uprwarrd ﬂow of the distillate and

:'.."'haﬂ.hg.hne reagent -is employed the total reac-

tion .mixture is withdrawn - from the upper
‘swumoffheueanngzoneamdpassadmm
"a; settler.” Exosss air is removed from: the top
of the settler and may be vented or reused in

~ the process if desired. The treated hydrocar-

bon: distillats is- withdrawn from intermediate
‘elevation of - the settler and is recovered as
the desired product of the process. Alkaline

* solution: is withdrawn. from: the bottom of the

65

. settler,-and ‘while & portion thercof ‘may be
dLscarded preferably at least a portion thereof

-l e:e&
Weabfﬂat s soper e~r mro m'* tmeatmg zotk5 Thé &rm@ihd dfGirZ ORe

@E. o eheira é:géa-at 1007

@m‘hldedtﬂttwnﬂfaﬁmndldwCG&cycmlaMdamﬂ @igeﬁohal Wwill be ad-

Ilgast mm@ﬂfl nal

| ng

onAthe @wﬂ;%

hat

dm*ﬂg raé‘%n.
oxygm cr other oxylmen-oontammg gases.
cases thne sour hydrocarbon distillaymea:

i

tmdluoe
grla F;ﬁ‘}
n!ot

p}rthalocyamnc catalyst is actrve and
stabus -Accordingly, the fixed bed catalyst
compxosme may be used for treating a large
volume of sour hydrocarbon distillate,

In scme cases, and particularly with sour
gasoline, it may be desirable to extract a

. major proportion of the mercaptan sulfur

from the distillate prior to further treating
in the manner herein s2t forth. This may be
accomplished by . countercurrently contacting
the sour hydrocarbon distillate with - caustic
or other alkaline  solution, and separating a
pa:rtly treated: distillate from the caustic solu-
tion, The partly treated distillate then is
further treated in the manner hene:nbefcr~
s=t forth, -

The following examp]les are antmdruced 1o
lustrate further the novelty and ut111ty of thse
p:e_em invention,

ExampLE 1
A compome of cobalt phthalecyanine sul-
fonate on activated carbon was prépared as
follows: The carbon used was a commercially
available product marketed under the trade
name of . “ Nuchar Type WA” and of .42
to .59 mm. in size. This material is pre-.

- pered from pesidual organic material which

is recoverad during the, manufacture of pulp
and then is carbonized angd activated by heat-.
ing. A small scale preparation was made by

dissolving 0.15 grams of cobalt phthalocya-

mine sulfonate in 25 cc of water to which
1 oc of ammonium hydroxide (28%) solution
was added. 100 cc of water then was added
thereto and the mixtlme was stirred. 15 grams
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treated was a jet fuel having a specific gravity about 40 cc per hour and

air at 54 cc per 80 of 0.754, a boiling range of 65[err] to 250[err]
—C -~ ; - £ at and a

- mercaptan ‘sul fur content of 0. 0132% "a tenperature of 408err] C and a

. pressure at 2 : _ by weight. The treating zone € 'i ned 100 -cc
at nospher es gauge. 20 of the catal yst corrppsu;_ . The al kal i ne
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used— : -0 j -+ % an
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for 41 hou‘g%mq%hn& SHRE 1 HideOR rmumptmnpmmrhy@m@erﬁ 125f :
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thermal |y cracked and strai ght run gasoli nes,

he bl end

havi ng a specific gravity of 0.7175, WHAT WE CLAIM | S: - _ _ .

a boiling.range of 32[err] to 200[err] C and a 1. In the up_\. s ffor

oxi di zi ng nercapt ans mer capt an sul fur content "% E) 0130% -

by contai4hed in _a sour hydrocar bon 24&1%tillate . * wei ght emd®
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- fuel recovered from the settler was sw'aat
no tlne doctor test.
35 A commercial kerosene having a mercap-
tar sulfur content of 0.0058% by weight was
treeted next. The flow rates used were: kero-
sene at 100 cc per beur, caustic at 50 cc
pee hour and air at 96 cc per hour. The caus-
tic solution: and treating zone temperatune and
pressure were the same. as for the jet fuel.
This run continued for 41 hour= during:
which time the mercaptan sulfur content of
the kerosene was rteduced to 0.00022—
0.00034% by weight. In all cases the kero-
sene was sweet to the docter test. .

The distillate mext treated was a blend of
thermally cracked and steaight run gasolines,

ﬁﬂ

50 2 boiling range of 32° to 200° C. and a
mercaptan  sulfur content of (.0130% by
weight, The gasoline blend was treated im
the same manner es described above using
the same alkaline solution and the same treat-

55 ing zone temperature and pressure. The flow
rates in this case were hydrocacbon at 100
cc per hour, alkaline solution at 30 cc por
hour and air et 96 cc per hour.

. The above runs continued for 40 hours,

60 during which time the mercaptan sulfur con-
tent of the gasoline blend was reduced to
0.00028 to 0.00040% by weight. In all cases
the gasoline was sweet to the doctor test.
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% by weight. The
cﬁﬂist used in this
ﬂwaantnp mzosmd - with

and dr and used as a fixed
l::edx .m a treating zone. The alkaline reagent
solution was pctassium hydeoxide of 12°
Baume. The fiel oil, potassium hydroxide
solution were passed downwardly thro
treating zone containing a bed of the catalyst
composite countercurrently to upflowing air.
The treating was éffected at room temperature
and 2 atmospheres gauge pressure. In this
operation, the meccaptan sulfur comtent of
the fusl oil was reduced to below 0.0259%.
This reduction is more than satisfactory to
produce a final blend of the treated fuel oil
with other refinery products to meet the
specific mercaptan sulfur specifications of be-
low 0.01% by weight.

the blend having a specific gravity of 07175‘\ WHAT WE CLAIM IS:—

1. In the process for oxidizing mercaptans
contained in a scur ‘hydrocarbon distillate
wherein: said distillate is contacted with an
oxidizing agent in the presence of an alkaline
rzagent and a phthalocyanine catalyst, the
improvement which is characterized by effect-
ing said contact in the presence of a fixed
bed of a phthalocyanine catalyst compaosited
with a sclid support.

2. Process according to claim 1, further
characterized in that the phthalocyanm cata-
lyst comprises a metal phthalocyanine,

3. Process according to claim 2, further
characterized in that the phthalocyanine cata-
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characterized in that the phthal ocyani ne cata- containing a fixed bed
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accordifig to .ci . further carbon distillate is separated fromsaid
reac->- .  char ‘ized in that the pht hal ocyani ne cata- tion m xture.

| yst ‘compyi~ses vaM®®di um pht hal ocyani ne car, 192 13. Process for the
cat al.yt i &yt reat-rert—eft—a—45 hnvvﬁai%s 3
sour -hyd#car bpi @ingdised E&m@mﬁmah&@ts\nmnl Y hfifocarton dnsnuZne E%&&a@é& caeding
to any of be @tal nms descri bed ) tmtﬂzxfnfgfageit éﬁb@;@etﬁ'ﬁ&zﬁé |n '
that : the -z_ '6nueege|{%me0twéé@ % 35
pht haI ocyanlgwel v i O BB L SHRT h Paoi e or=i5y he i ng -
cl ai ns, characfom.ane the support 1n a CONgipkidinl the e aht ik zed by
havi ng been pr ycosrtimpsxo fn 2, funther aisgnassédr omafﬁlﬂtlir@tgﬂ.@.%teah;g mght of
sai d: conpri si ﬁgf}(x& % catalyst, reac- 40
pht hl ocyani ng ta i Aqeots ™ ngmf;’":m o] ‘%{%@g to
a.ﬁ@'?ﬁfo 1

any of the clai ﬁBPr-wedeﬁécmdiﬂ@ﬁmdlgﬁlmgmﬂﬁi Ocaftoh WlshIBR: ¥sbps
to 7, further W%m%ﬁ%%@@eotm?mm an absg{ ptive SOLII d -/
support to i'nc thalpoyspipg cEy dg‘o ytic treatment of a
catal ytic awum RcordRe A an WWW%&%@ "t §Rgmtel fher
characterized 1 mﬂham&hechahdmmd dlr $hatN Ghd e 14, Csiallst SoMposidA B Sikelife the kregtat al
and - line ; esmmwdqw@nuawm plorieoforegaing] dlaiins wippor t .
an alkali met i >61"'d§ lnm"gwsgﬁo & bycpasiom heep pespaged by fsiope, 50

cl ai ms 20 sugport I c’f,ig’;g[ erancal altat i zed

in that-the oxj 8 fm&ﬁuwdrm toHoy D€ thelolains, vehil odmnkilglibD $afdl, soluiidh wxdllﬁh:i&@s agent
conpr.i sesxai r. 1to7 ,fmthachmcmzedmﬂmrhtesahd ofanabsg@ﬁ@@ﬂndgw;@‘tgomcmpmtea 11

Process . attor di E‘gpwssﬁa@&fq%ygt %*Eg&mmﬁq Eil‘ﬁ?fii , ofe "A ; .- g i3

1 to 10, § ﬁhbm&ﬂm&m&ﬁdmﬁhak €drying the restfi Kos
Appl i.cant L{g& , peipss an Ryupqus exditibmp! Helid Mvegpest y' s St at i oner O‘fl ce by
t he Couri er Presgs i-i S O %heog t The Pat ut hanpt on
Bui | di-ngs, . Lond@e, t¥NHe s ﬂh!h&‘f h&&@_ eSr K?%ufbgg—{é%gsﬁiam '
30 dizing agent comprwes i, . London, W.C.1.
11. Process according to any of the claims Chartered Patent Agents,
1 to 10, further characterized din that the Agvents for the. Applicants. ﬁ/@/

Leammgton Spa: Printed for Her Majesty’s Stationery Office by the Courier Press.—1964.
Publtshed at The Patent Office, 25, Southampton Buildinzs, London, W.C.2, from which copies may be obtamed

(R

[



