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..This invention relates to a purification process, in particular one to
‘renove W@ ogeR3conpounds from hydrocarbon feeds. It is &ESGEIBO o
remove nitrogen conpounds from hydrocarbon feeds for environnental
reasons. Furthernore hydrocarbon feeds are often further processed to 5

provi de upgraded products. This further processing may i mﬂm‘“[ytl C
reform ng, catalytic hydrotreating, catalytic desul phuri mw“m'mlm

adsorption. Such catalysts and adsorbents are usually deactjyaed by
presence of nitrogen conpounds and consequently it! is desirrable to renove

the nitrogen conpounds from hydrocarbon feeds prior to upgrad] avoi d
deactivation of the catalyst or adsorbent. 10 According \m m \M&\ﬂw%t
i nvention provides a process for increasing the boiling gani c

_hitrogen species present within a |iquid hydrocarbon feed wwerei'n said
process conprises contacting a |liquid hydrocarbon feed conprising organic

nitrogen species with an acidic catalyst at elevated tenperature in a
first reaction zone to generﬁﬂ&ﬂ&lﬁmﬂ&ar bon feed conpri sing
organi c nitrgQgen specie f . higher boili ' . i Cc nitrogen
speci es of hi‘'gkdrY Pf’irsla{%ﬁcg? ﬁguﬂé@al?%gpé%%%$g¢€%1lﬁé§r%{gﬁag%@% on reactions

bet ween tnh?og@ﬁQ%F&dalistff&ﬂﬁgldr%&ﬂﬁb@&e@i may be generated by the reaction
of the organic nitrogen species with aromatic species present within the

liquid hydrddadbtmblededemprenisiogst sompaunds Gam ydmaeragdredsdeci es of hi gher
B N N
D caent B g D 2006 - VID 03/ 086173
PCT/ GB03/cathB3i¢ hyidoeeating, satiatytisrdesdphurisatgr ansleadsemtioaciuchgaalystsgof d
hydrocar ba(c)1Qorfbg'\net}éj ar(f::(l)ls a{lf-yscleggti\?art]ed by presence of nitrogen compounds and consequently
it is desirable to remove the nitrogen compounds from hydrocarbon feeds prior to
upgrading to avoid deactivation of the catalyst or adsorbent. .
10 Accordingly the present invention provides a process for increasing the boiling
point of organic nitrogen species present within a liquid hydrocarbon feed wherein said
process comprises contacting a liquid hydrocarbon feed comprising orgahic nitrogen
species with an acidic catalyst at elevated tempc;rature in a first reaction zone to gener'ate
a liquid hydrocarbon feed comprising organic nitrogen species of higher boiling point.
15 The organic nitrogen species of higher boiling point may be generated by
condensation reactions between the organic nitrogen species or may be generated by the
reaction of the organic nitrogen species with aromatic species present within the liquid
hydrocarbon feed.
Preferably the organic nitrogen species of higher boiling point are generated by
20  reacting the organic nitrogen species with an alkylating agent.

Accordingly the present invention also provides a process for increasing the

boiling point of organic nitrogen species present within a liquid hydrocarbon feed



"al'kyl ati ng agent and organi c nitrogen species with an acidi q‘ ga,\tugl 8§ at
. elevated tenperature in a first reaction zone to generate a’ltquid

"hydr ocar bor'WV@ 8&8B9%86npri sing a ,reduced al kyl ati ng agent comEHGBaNE 637
organi-c-nitrogen species of higher boiling point. 5 The present invention
al so provides a process for reducing the nitrogen content of ,a liquid
hydr ocar bSYRer@iB SaigiPEeees T CHRATISCH E ngaohigid bydroggrben faed 6empsiag ki qui d

hydr ocar bt nri,sing. or. L.C.. L n_species wWth an cidic

catal yst a éﬁ@%&%g%g%éﬁl&?@@%nnsﬂgkﬁ &g&’ %e%&cflf SRy RS e{%&atﬁ nerate a
liquid hyenpéatbon o Retreaeian icht ie goegfd adiqhid iy NEArREtESomirsmoner
boiling point 10 bzQ renoving the organic nitrogen species of higher boiling
poi nt to Jeducedalkyluting qeend conipnfrand HTBANC Nidtoger sprsids oif higher baiingpeinni t r ogen

conteng. Werehn the I.iquid hydrocarbon feed conprises an _al kyl ati ng_agent

and orfani ¢ RSN idbe M RS ARBCL R SF e B RbriRE T waee T CoplapE e or

reduci ng tafigquid hyd&@itbortRBd %Ereﬁf.saﬁ@ﬁrdc}aﬂlﬂoﬁ gy ocarbon feed wherein said
e

process conprises 15 g) contactin i qui d hydrocarbon feed conpri sing

t
an al ky| atd) agntagsingta ligudd bydyeedreon f%’ﬁd COMPrisiDg organic mirogenspecies with anat al yst
at elevated.te rature. in a first.reaction zone to generate.a liquid
hydr ocar b&ﬁldixce%ﬁxsgﬁg?lfaga}tﬁcgtegxpic%géaa- YR PAHOR gong W REnEdi &g nd  or gani ¢
ni trogen $Pefic@BoR Feddi@RREisiH@idridiic RitloBén §;§é@ﬁ¥io?ﬁigthgzeb&fi9§‘&iﬁt ni trogen

speci es of higher boiling point to generate a |iquid 20 hydrocarbon feed
conpr 18i nd) Zemeving the cagdnyg pitrogen spgeies of bigherboiling peint wdieperdterd iquigen

tent. Th ' I tro | &s..of high boi | i I nt b
Femoved AP0 Fead e AR s el e s it Fogen adkor bent or
a ol ecul ar siwn&einfhelighiaydrochiden Fedaoiprided APARMafRESIRBarR] ox?brﬂ@er

boi ling point is renoved by fractionation. 25 Accordingl’y a preferred
enbodi mentnidgenispeqiesdhe preséntveventiom ppoveddsagsocesp faraedisingf the nitexgies i ng t he

ni trogen content. of .a .liquid dr.ocarbon feed wherein said process '
conpri ses CQ?tCBB?ﬁtg‘EP?WS bg&ioﬁfg%ﬂ_ﬁ??@d’f’%%m%ﬁ RIEEs EYRRFSCSi ng an al kyl ating
agent 18nd 59 bRRkiing (AU fiG @ %9d1_%Bﬁ@>bﬁ‘?ec‘ﬂﬂcbhlp?i@in@%ddll‘c‘yl&ﬁ%ﬂﬁtan to[g@déx‘?é’ ated

i rst e I qui ro

tenperature in a first reaction zone to 30 generat car bon
f eed conpmitsegey speaiesduitiean adidipicatalysyataievatedtomperaturairda firsy saactomzdreagen

P o et REL bR ool borb Gk 2P0 afifain B4k Rl AR" O

; organic nitrogen species of higher boiling point
b) removing the organic nitrogen species of higher boiling point to generate a liquid

20  hydrocarbon feed comprising a reduced alkylating agent content and a reduced nitrogen
content. | :

The organic nitrogen species of higher boiling point may be removed using a
nitrogen trap which may comprise a nitrogen adsorbent or a molecular sieve. Preferably
the organic nitrogen species of higher boiling point is removed by fractionation.

25 Accordingly a preferred embodiment of the present invention provides a process
for reducing the nitrogen content of a liquid hydrocarbon feed wherein said process
comprises
a) contacting a liquid hydrocarbon feed comprising an alkylating agent and organic
nitrogen species with an acidic catalyst at elevated temperature in a first reaction zone to

30 - generate a liquid hydrocarbon feed comprising a reduced alkylating agent content and
organic nitrogen species of higher boiling point

b) fractionating the liquid hydrocarbon feed comprising a reduced alkylating agent



16" AUG 2006 WD 03/089543 PCT/ GB03/ 01637 content and organic nitrogen
...species of higher boiling point to renove the organic nitrddierU§p es of
“hi gher bowloias@sgas nt to generate a |iquid hydrocarbon feedpcagBpassng a
reduced al kyl ati ng agent content and a reduced nitrogen content. The
processes of the present invention may al so be used in conbination with a 5
process doateheambv@ganit phttogen bpgieslofihighor beiling pyinpay remové thelveganiy | d f or

hydr ocarbon fuels, such as _gasoline and mddle distillates e.g. diesel and
gasol i neitregam spedcs Mfdugharibailing pomt tq genern diquiddrydsaceiindeedonpounds in t he
fuel for, envi I . i Ny [ i.rement to inprove
desul phucro:f:n é—{s{ng%'%%%gg g@zﬁ?‘gsaﬁ?% §é§n$1§1gfa o%g{r;%gnm éﬁgﬁgmﬁhgh | ower sul phur

content. 10 PArqesdsstgloyf tidteqehehaitionmigyils®be aécdlln poMbindeion @ithfaocess for
reduci ng the sul phur and nitrogen content of a liquid hydrocarbon feed
wher & n psegess priseeye sulphy: Legislangn wgnanichartsl she weorld for hydroserhen fiels, eed

‘conpri sing an ti A or@gani ¢ . nitrogen.and organi c sul phur
speci es %gtf A %a%hlg%él %?dclggig?%ﬁgéqa%%% %Idg%%{a&ﬁi ﬁ%ﬂf}}f&g@‘ﬂ?’ﬁ upplerglmlfﬁ Yt

react i onhg ediferit @f SEPRirdompdubisivithe RiHFR Al R éRAFe£0AN Theicngaa reduced
al kyl ati ng 15 agent content, organic sul phur species and organic nitrogen

speci es cohtitial Feguirpmient tagmppoierdestiphurisatierc pionesseto prodyge ydrpcarbemr bon f eed
conpri si a.reduced . al kyl ati ng agent content, organic sul phur species and
or gani c ﬂ%ﬁdeléﬂwgb%ﬂﬁﬂgc8$tcﬂﬁ'gher boiling point with an acidic catalyst at
el evat ed  eMDRLATAEID tﬁd’btﬁse’ﬁ@ﬁﬁleﬁlidneﬂ&)tbx%@idé?ﬂ?r&c@ss%ﬂﬁ:ﬂﬁéiﬁ% the S%Q)hlukq ui d
hydrocarbon feed conprising a reduced al kyl ating agent content, "organic

sul phur andpétceges cofitehf affaddiquid hydrocaripmi feed suhdredn spd pocedstcoopesesspeci es of

hi gher boiling. point . Il ftactionating the |Ijquid hydrocarbon, feed

Comr 1 siGoRari b higrosa Pt e b reibl ea Al e At SSEPRABIE <peci es of
hi gher i) (AN I | j i j:Li.ng point
o ey B B R Rt B e
or gani ¢ fasi ehstionzpac tegensfatdia hwd higdiokarbgn ferdrionipoisipgpaedioced alklylatiug d

hydr gcarbon feed conprising a reduced al kyl ati ng agent content and a
redUded A8PRYCOFISHL QRRANG FUMPRW SPeciRstaBA Orean|q Rifragen sperigs ehfighsrdailmeny dr ocar bon

feed coqyﬁﬁsing a reduced al kyl ating agent content, organic sul phur
speci es an& organi ¢ nitrogen species of higher boiling point 30 generated

in step Hapntaeynghbe ligai iydraatbn feddaoniisiyd mdtcedialityldting agentdiontengt al yst
'n the organic sulphur species and organic nitrogen species of higher boiling point
with an acidic catalyst at elevated temperature in a second reaction zone to generate a
20  liquid hydrocarbon feed comprising a reduced alkylating agent content, organic sulphur
species of higher boiling point and organic nitrogen species of higher boiling point
c) fractionating the liquid hydrocarbon feed comprising a reduced alkylating agent
content, organic sulphur species of higher boiling point and organic nitrogen species of
higher boiling point to remove the organic nitrogen species of higher boiling point and
25  the organic sulphur species of higher boiling point to generate a liquid hydrocarbon feed
comprising a reduced alkylating agent content and a reduced nitrogen and sulphur
content. |
Alternatively the liquid hydrocarbon feed comprising a reduced alkylating agent
content, organic sulphur species and organic nitrogen species of higher boiling point
30  generated in step (a) may be fractionated prior to contact with the acidic catalyst in the

second reaction zone.

Accordingly the present invention further provides a process for reducing the .



. process

second r t'% pne Accordingly the present invention fu%ﬁ@me 2m6§.pes é
ﬁgg)dr:‘eg%séi ng the 3 16 AUG 2006 WD 03/089543 PCT/ ?8%@5

"sul phur and nitrogen content of a liquid hydrocarbon feed wherein said
process' onpri,ses a) contacting.a,liquid hydrocarbon fee npri sing an
D byt ot i SHPSEBRG Paragch PR EST 4 ihif Bl oL e el RO A o, e €
cat al yst, prﬁlegvat ed tenperature in a first 5 reaction zone to generate a
| i quid hydroocarbon feed conprising a reduced al kyl ating agent content,

or gani ¢ ®woptucting p diquidshyanatadsogafieed comprising an sfkytiting agentangtesganivoi | i ng
point b) fractiopating the |iguid hydrocarbon feed conprisin r educed

al kyl at i pigogeeprd S“éﬁﬂﬂ"éﬂ?c,‘e%‘f’gléﬁi‘ acidin Saflyst apelevated é"‘ﬁ’i’r}&é‘?t{jﬁg@a{ﬁﬁ rogen
specizes ' bl o N TTely hGedMtiggen species
o gt el 8Bl s itocadbor SRR G Sing B e B P
reduced glelkyta@iténtgorgasiotulphni grties andarpanicsitrpperr spesies of kighamnltbiling educed
nitrogen content. c) contacting the Iiquid hydrocarbon feed conprising a
reduced B@RY| ati ng agent content, organic sul phur species and a reduced

ni t rogen,_.C, . Wi . aCi (] t o ure in a
second P@atg{]cl @ﬁgtiﬁélgtl@ﬂb@%cgg%é&% ?%%ﬂ%?égc&}?g@%%ﬁ%ﬂ( &ﬁmgg@rr%ri sing a
reduced girkstltadrightic 8@iphtir §Rbiesaihd ofagiRtitogan spedies sphighesbaifingipgiheto boi | i ng
poi nt and reduced nitrogen content d) fractionating the |iquid hydrocarbon
f eed Oconemasierthe ergapigmdeges speties oﬂggbgéﬁuhngcmmngeneﬁageamh@u@u| phur

speci es of . higher_ boiling point. an uced nitrogen cqo 20 to
renove t RrarayhoR @3869%198?1%56&89‘5&3&3% que‘ato(fqnitwg’ (ngrH?E@gB%rener ate a
liquid %;ég{eggaagqgujc@@qitﬁ%gg%%ﬂg a reduced al kyl ati ng agent content and
a reduced nitrogen and sulphur content. The liquid hydrocarbon feed is

usual | y & ddntustidg dte liquie hpdnoasrbowe feed cRBipOsingth wrduced gk @ating ageof cantéydy g and
is generally directly or indirectly.derived froma crude il 2
i U1 1| agiEai SHRBGT PRI ) rGBiEER ST GREBAOHEULITY 20aRIS FRPNSA at o
e PR S s g e el
conpoundsopsisinga reduetd akkylating agent content, organic sulphur species of higher boiling
point and reduced nitrogen content
d) fractionating the liquid hydrocarbon feed comprising a reduced alkylating agent
content, organic sulphur species of higher boiling point and a reduced nitrogen content
20 | to remove the organic sulphur species of higher boiling point to generate a liquid
hydrocarbon feed comprising a reduced alkylating agent content and a reduced nitrogen
and sulphur content. -
The liquid hydrocarbon feed is-usually a liquid at a tempera:ture of 25°C and ata
pressure of 1barg and is generally directly or indirectly derived from a crude oil
25  distillation. The liquid hydrocarbon feed usually contains saturated hydrocarbons e.g.
branched and unbranched alkanes and alicyclic hydfocafbons as well as variable
amounts of aromatics and/or unsaturated compounds such as olefins. _
The liquid hydrocarbon feed may be a light or middle distillate which may be one
or more petroleum fractions with a boiling range of 10-450°C, preferably 190-390°C.
30  Advantageously the middle distillate stream is a combination of said petroleum

fractions. Examples of suitable petroleum fractions include catalytically cracked naphtha

(CCN), coker naphtha (CN), visbrocked naphtha (VBN), light gas oils (LGO), heavy gas



The liquid hydrocarbon feed nay be a light or mddle distillate which may
...be one or nore petroleumfractions with a boiling range ofl §1@&U8506C,
"preferabl WOIB®M8393' C. 30 Advant ageously the middle distilbtat/igpstnmamis a
conbi nati on of said petroleumfractions. Exanples of suitable petrol eum
fractions include catalytically cracked naphtha (CCN), coker naphtha (CN),

vi sbr ockeids (@O}, high( &M oilsl (LEIQ), gaker gad dils (CGO),antl ddshrokasgasild6 AUG 2006

WO 03/ 08 / /01637, 0ils (HGO), light cycle oils (LCO, coker gas
0i l's (ccé?ﬁéﬁ)g%g@%i‘kg’ﬁ?’@a@ ydracarhopefesd) is dpsse gasebing, kerasene 9pjeq fuel

hydr ocar o ' | iine, kerosene orjet fuel and is

advant ag%%lglageg‘lde%gﬁglggﬁg?ngezgl.lélThe | i qui d hydrocarbon feed conprises

or gani ¢ ni t r Sheliquip dgdresarbdin feedicgamptises dbgdhid fiGggsh Sfeeiek CEhelstpa@lid y conpri se
al kyl_am nes, ani]lines, pyroles and pyridines. The |iquid hydrocarbon feed
conprd si MO8FYSASFIEs Hivally SemPEserlyamises pniliness syrelasgmdipryTidingsgke cont ent

. . 5 .er abl -5 N e.g.
L00ppm ~aWR D EopATBRH fed gbmBlisie SPARAT DhorfipELiEy Sy i 2 P BAReE 2 o
i s di esetontéme(edpresset asralymental W) bf 300GIPnINDpreferhtlyU0-500ppMeaN eange of

10- 100ppm (expressed as 10 el emental N). The nitrogen conpounds usually
have a bHUpPAYNpWihg therliqd hdracabomepmprisBegani ariragee spacirsdsdiessl t he

present jnv i i in.copbi,nati.op wWith rgcess ., to repove sul phur
t he quuelh_g dﬁé;%lrrg%aéog‘éalrﬁg _g%‘a‘%h%a&g?‘f‘ ‘CopriTaEs 039951 BP@JFW_ﬁscggi)eci es. 15
The 10 gadlementd] ) The SRESER TothpUahdsyusGAHaVE § bBBT ¥ bettieABOGRES and

benzot hi ophenes (BT's) e.g. dibenzothi ophenenes T's) and hi ndered al kyl

subst i t 4¥YCdi benzot hi ophenes (hindered DBT's). Usually the |iquid

hydr ocar bon ed conpri si an al kyl ati.ng agent and, organi.c nitrogen and
sul phur spec{&g@n HE"LPEB‘WS Hgghcaprefqggé]vegteﬂndﬁg edig e “a(“gﬁb\“g%%%r&c%fé

el ement aly rohofd sutnr WORRRI Y droP ng . g@%@{; . 500ppm S.
The liquid h?dr%cg}%on ?@gd Qé‘ﬁé?ﬁ%?hg%ﬁ rclosgmgn a y%@?ﬁ%rgagent. The
al kyl at i spgc@gent may be an al cohol and/or an olefin and is usually present

in Hle i qui,d hydr.ocarbon feed conprising an organi ¢ nitrogen species.
Al 't erhat i vel ¥he ¢i8anig plphurspagiesusially perppriee meraapiansethiophenesandd hydrocar bon

feed coMpilSintpnaiksBIAYeG. dibenzothiophenenes (DBT’s) and hindered alkyl
substituted dibenzothiophenes (hindered DBT’s). Usually the liquid hydrocarbon feed
comprising an alkylating agent and organic nitrogen and sulphur species usually has a
total sulphur content (expressed as elemental S) of 10-50000ppm S, preferably 50-
20  20000ppm S e.g. 500ppm S. ‘

The liquid hydrocarbon feed may further comprise an alkylatihg agent.

The alkylating agent may be an alcohol and/or an olefin and is usually present in
the liquid hydrocarbon feed comprising an organic nitrogen species. Alternatively the
alkylating agent may be added to the liquid hydrocarbon feed comprising an organic

25  nitrogen species prior to contact with the acidic catalyst.

The alkylating agent is usually an olefin and suitable olefins include cyclic olefins,
substituted cyclic olefins, and olefins of formula I wherein R, is a hydrocarbyl group
and each R; is independently selected from the group consisting of hydrogen and
hydrocarbyl groups. Preferably, R, is an alkyl group and each of R; is independently

30  selected from the group consisting of hydrogen and alkyl groups. Examples of suitable

cyclic



25 nitrogen species prior to contact with the acidic catalyst. The

- alkylating agent is usually an olefin and suitable olefins include cyclic
olefins, substituted cyclic olefins, and ol efins of fornula % Mhﬁ$ in R

is a hydrocar\wosageyp and each R2 is independently selected ﬁré 't

group consisting of hydrogen and hydrocarbyl groups. PreferdfiyeB®01432 4p

al kyl group and each of R2 is independently 30 selected fromthe group

consi sting of hydrogen and al kyl grg&ps. Exanpl es of suitable «cyclic 5 16

AUG 2W6 WO 03/ 089543 PCT/ GB03/ 01637 <R R2 2 11#1 C=C R2 ol efins and

substituted cyclic ol efins include cycl dgeit ene, |-nethyl cycl opentene, 5
cycl ohexene, |-nethyl cycl ohexene, 3- yldysbghexene, 4- met hyl cycl ohexene,
cycl ohept ene, cycl ooctene, and 4-nmethyl cycl ooCtene. Exanpl es of suitable

ol efins and olefins e suppiruel chaicrarfslindiiie! dyelg &{t&ia,en?net%wy%fogyrlta{&pene,

| - but ene, _ 2- but ene, 2- nethyl -1 -but ene, 3-net%y|-|-bute e, ’

2- et hyl -2- beydshexens, s-matheyclahexens, 3-asthylcyclohexgneet- trpthylcytohesemes,

2, 3-di net hyl agd ovelt ad 4 ) - l=.3- et hyl - = bu e, 10

2.3, 3111 met PP RRE oy oS O, s piefeyeleo S il N syt g and

3-nmethyl -1 - pézht &pe of Sormedzhlinelhdpproperes?-nidtidigto ek h)-butend) @ ueRe, 2-1 - hexene,

2- hexene, 3-hexepe, 1 33-he agi Sne, 1, 4- hexadi-ene, 1, 5-hexadiene,

2, 4- hexadi eng‘,efilay Ei’ﬁ’t“gﬂg -Befiyls{ -Biene. 2 methyl- Erhutens, 2, dimety)- 1 hutsoe.chd,

3-octene, anginfttiggtitiReneSESANHGEYI- tel . hol.s, 4 eferred over
N e O b SR N

primary al cohol s because they are usua e reactive ‘
al cohol s!Gind2.8 éntrimetiydd chuignget-pentente 2-pentent, 2anethylridpéritanes3-mRest-er r ed

bet veen 5 10 EarBon sty Belce, LR o R Pt eee cengne.
al kyl ati ng abd+iexadiéde, Ugtmkidiedee dHeRididnee] 4 héx ddiéhel INRpRATE2-héptdiRi 4.1 g
poih.t that is reguired. 20 The |iquid hydrocarbon feed usually contains
at least 1% lb?‘%l G'H?‘%% 2ckePrat-PEHENS, ARsktrpotens: egpndaryang tettiaryicoBols s
], 1 S M TR B AR
agent an® ordjeatiods and can be used under milder reaction conditions. ’ :
Preferred alkylating agents will contain bptWeen 3-20 carbon atoms,
advantageously between 5-10 carbon atoms. The optimal number of carbor atoxhs in
the alkylating agent will usually be determined by the increase in boiling point that is
required.
20 The liquid hydrocarbon feed usually contains at least 1% by weight of alkylating
agent, preferably at least 3% by weight of alkylating agent and most breferably at least
5% by weight of alkylating agent.
When the liquid hydrocarbon feed comprises an alkylating agent and organic
nitrogen species it is contacted with an acidic catalyst at elevated temperature in a first
25  reaction zone to produce a liquid Hydrocarbon feed comprising a reduced alkylating -
agent content and organic nitrogeﬁ species of higher boiling pdint. |
Any suitable acidic catalyst may be used that is capable of promoting the
alkylation of the organic nitrogen species by olefins or alcohols in the first reaction -
zone. The acidic catalyst may be a liquid e. g.' sulphuric acid but preferably the acidic
30  catalyst is a solid.
Solid acidic materials may comprise acidic polymeric resins, supported acids,

and acidic inorganic oxides. Suitable acidic polymeric resins include the polymeric



nitrogen species it is contacted with an acidic catalyst at el evated
\\térrperaturqvé)@y&gfi%rst 25 reaction zone to produce a |iqui d”ﬁyd%ﬁﬁbon
feed conprising a reduced al kyl ati ng agent content and or gant@Cr/aBéagen
speci es of higher boiling point. Any suitable acidic catal yst may be used

that is c - of. pronpting the .glkylation of the organic nitrogen

speci es b%gg’?lle)ﬁc%gld%?s%ﬁ'c%’f?gf)geﬁ?ﬁmaﬁé‘y"qu%liy Bréasted epids 2@nphospharicamid]i ¢

cat al yst malphbfic acill] deicGcR I ' refera the acidic. 30
catal yst i sbpa sol 1 d, _Sgl.icd’ g%ﬁgérpﬂg&g%’ gﬁégﬁgéﬁ%'ﬁﬁﬁ?lss@%F%i c pol yneric
resins, supgieanceulpbaniciasid, aaddilaeieiy@luoFsbotio Akia HRX ki %@@ﬁe@%@c-@%gi c

pol yrrericg'fps?%zhi ﬁ&% th% eol i:meric 6 WO 03/089543 1 6 A é 06*

PCT/ GB03/ 0163 I‘Ag B iFgCin Feda, Za@ip SbFedSk@isdmdanmbitmtiahd of Br onst ed
aci ds @.gAlgrkoaﬁﬂ | Chidkl LG. aCi baoric acid, hydrogen fluoride,
f4 uor osul phoni ¢ ggdi? ,d‘?hlt% E ?&i Stﬁlg?g}t‘p&r]r%g %fgﬁggﬂ‘f ?’f’oggli“i?’ gﬁlfrupa,éﬂa:a-alummas,

di hydr oxykircamwboxide oaclags.but may al so be Lewis acids e.g. BF3, BCl13,

Al C13, Al Br3, 5ﬁ012,. FeCl3, ZnCl2, SbF5, SbCIS and conbinations of 5 AlIC13
and HC whi ch APeagflisinereanic oxides plsgsnaludsralumineis, silien-alaminswatural and

silica-al wH il ' ' or clays. The acidic_ inaorganic oxides
al so incl E%Héﬁhgléty ﬁ%laﬁ%({s{,ﬁgg%’ Fﬁ%g‘)&g%ﬁ ﬁp‘ﬁﬁg’,tﬁ%&zﬁ?l S sk asdowingites; mordemitesr ed

cl ays, anl, oratgs; X, Yabeta, s St de61i %6 OHji Ul Asdd nites,
L, orrﬁga, %Y, beta, and ZSM zeol i tes.éﬁéﬁﬁgns%ﬂlgeg%&g%eo% %’é‘};%sﬁ& ude
beta, 'Y, 2atMoh SMEVEAM- Fsnng ZSAEN0. TR:sirably, tESkec es 4 Sadoaftrited S
zeolites ' r d. into. an jnorganic oxide matrix material such as
a sili ca-grfﬁlr%k%gg #ﬁ({eea%%"éi%a%ﬁ?lél%éf‘s cxalpip.se i xtures of different
nmaterials, suchhéscidic ch@WsSmas bémpri 2. SbF5. and AlLCl3, a
non-zeol itic solid inor lg?\i c gxi dgn%né&F 51 %?F‘eﬁﬂ}%‘?{?‘%ﬁ%h asa

si | i ca- al LeWinacidgrg) BE3) C@esrwseam&kng,ldzhmﬁzdasukie@uli@fno?f%aﬁv@oﬁd&e. 15

zeol i tes’siﬁéal %ﬁred cl l? and al um nophosphates. Preferably the aCFdi c
catalyst s a fnéﬁas?ndg% @r %}“’a’é%?eP'l”@ét'aéaewllewwsééb@dsmolmulageinw @gi ng organic
sul pHér caanessiRaed cl'aygﬁiﬁfalgﬂlii&dp'ﬂgsﬁ]%{egt and advant ageously the acidic
catalyst used in the first reactron ‘zone has advant ageously previously been

used in the Refmbly theacidiomtapnias asleisepatly deasimicansdtdalspi 20 The 1iquid
hydr ocar bg%n f§ed COIr rilsihnlg an al kyl ati ng agent and organic nitrogen
fierating organic sulphur’compounds of higher boiling point and advantageously the
acidic catalyst used in the first reaction zone has advantageously previously been used in

the second reaction zone as herein described below.

20 The liquid hydrocarbon feed comprising an alkylating agent and organic nitrogen

species is preferably contacted with the acidic catalyst in thé first reaction zone at a

temperature of between 50°C-300°C, preferably between 100-200°C e.g. 150°C and at

pressure of between 1-100 bar, preferably between 10-40bar e.g. 25 bar.
The first reaction zone usually comprises a fixed bed of catalyst.

25 The first reaction zone generates a liquid hydrocarben feed comprising a reduced
alkylating agent content and organic nitrogen species of higher boiling point. The
content of the alkylating agent in the liquid hydrocarbon feed is reduced as it reacts with

-the organic nitrogen species to produce alkylated organic nitrogen species usually
having a boiling point of greater than 200°C. Usually the boiling point of the organic

30 nitrogen species is shifted upwards by at least 50°C, preferably by at least 100°C and

advantageously by at least 150°C.

Usually at least 50% by weight of the organic nitrogen species present in the
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species is preferably contacted with the acidic catalyst in Fh@éb@gt
- reaction zope at a tenperature of between SO C 300' C, prefb a t ween’
"100- 200* C Q. SHEBHL and at  pressure of between 1 -100 barBCTEBE®N6SHI v

bet ween 10-40bar e.g. 25 bar. The first reaction zone usually conprises a
fixed bed of ,catal yst, 25 The first reaction zone generates a liquid

hydr ocar bo yc}rggqﬁg ?‘giaﬂa‘%eia ahly atleasy; PAe; bygveight are dlbrletédendand or gani ¢
ni t rogen sgmh&ge@j‘slymtmgmdwbﬂv@@hpggg;ky]ailgae ‘content of the al kylating
agent in the liquid hydrocarbon feed is reduced as it reacts with the
organi ¢ ni t r og&he Bistrepetion zonpg genteates alidquyd bydzocaghaafaédcanirisogarredped i s

oi nt. o1 ¢ MV el it b b e BsERElpeb B e oA S B cast
50' C, p5 ef edwltageduglyaiasdedas b first Gattioransh udetsaRhadRAURA Wardardofdsl 150° C.
Usual |y at | east 50%%(1\(13\@;)8%1 of the organic nitrogen species present in

the 7 1 6SHuRssMmfypred Bigagent pententod 2padrEd nifrpderoesatdsdn f eed are
| kyl at ed, ; | 0 ' Lyl d .
s, 1 £ B Ao 55y SRR LA BT AL i,

advant ageously at |east 70% by Wwel
zone gener anekydsocaibgaifebdstamcamposesfadighec boifing singgamd srcidueedd nittdgyd at i ng

agent conte nd. organi ¢ nitrogen cies of higher boiljng point and this
is 5 advaR “558‘38{5%}” 85’50553’3'9{9‘:%%?’? feg S‘F"r“&b‘f‘?'ﬁ?ﬁ%? apPWFRbeiling rggpancht e a
| i qui d1by darardadedinaiesken ¢ontefitd sing a reduced al kyl ati ng agent content and

a reduced nitrogen content. The fractionation usually generates at | east
two hydr ocar bohhe Eegionatiandifisuahy cariad owriy distidlatiemtoseparhe dgdwtarbam conpri ses

a higher bgidi: : ed.nit en ont ent and wherein one
hydr ocar bo%k# l]lel{e}gge‘re,pfE E g(g?nagglrlrgrﬂ }ég glgg ogﬁlfgoé/j\oéél aﬂélﬂ%’lsﬁ 6"‘3&%“9"2@ dfgovedtand a
reduced ni terpgermresatioeat S0°T erefferatsly abgi@tigorC.i s usual |y carried out by

distillation tg separate hydrocarbons and nitrogen species wth a higher
boi | i ng poi nt efdfihiEactiogatng uniraay heya pusprse builtdistillagiom eolamarees aabove 150* C,

prefergbly G I gt ' ' |t a purpose built
di sti Iféa)tt i gﬁa%\glﬁud#ﬁmé g Iégﬁ"‘%’sﬁ‘ﬁsa‘%tguégaﬁ?gf &guﬁ‘g‘??‘? xR ?‘ﬁ‘ﬁ% but is
pr ef er abl ydistlativo el (CRUR or ridstrackingeatatiet (FACHtmdih fhétonateni t (CDU) or fluid

cracking catal yst (FCC in fracti onator. Advantagequsly the first
reacti on zone %ﬁvngge?%bygﬁggirwqaﬁp?p 1989g may bglocated within the first

fractionating unit.

The process of the present invention provides a liquid hydrocarbon feed with a

20 boiling range of between 10-450°C, e.g. 10-200°C or 200-350°C comprising a nitrogen
content of less than 50ppmN e.g. 20-40ppmN, preferably less than 10ppmN e.g. 5-
10ppmN, and advantageously less than S5ppmN e.g. 2-4ppmN or less than 1ppmN e.gi
0.01-0.5ppm (expressed by weight as elemental N). -

When the liquid hydrocarbon feed comprises an alkylating agent and organic

25  nitrogen and organic sulphur spegies the liquid hydrocarbon feed may be contacted with
an acidic catalyst at elevated temperature in a first reaction zone as heréiﬁ déscribed
above to generate a liquid hydrocarbon feed comprising a reduced alkylating agent -
content, organic sulphur species and organic nitrbgen species of higher boiling point.
This resultant hydrocarbon feed may then be contacted with an acidic catalyst in a

30 second r;action zone to generate a liquid hydrocarbon feed comprising a reduced

alkylating agent content, organic sulphur species of higher boiling point and organic

~ nitrogen species of higher boiling point.



fractionating unit. The process of the present invention pgg\étg@%m@ l'iquid
-.:hydrocarbon feed with a 20 boiling range of between 10-45 . e.J.

10- 2001 CVP 0¥0835850* C conprising a nitrogen content of | eg3/¢BamI&RPPMN
e.g. 20-40ppmN, preferably less than | OCppmN e.g. 5 1 OppnmN, and

advant ageously |l ess than 5ppmN e.g. 2-4ppmN or lesq than | ppmN e.g;" 0.0
1 - 0. 5ppm ( dhpseronddedstiomeonshis unmilglacatsmperathie. of BbBreeh 1604¢-godt, hydr ocar bon
feed conpri ses . an al liyl é;[ip(ﬁ agent and organic 25 nitrogen and organic
sul-phur PEferablyberwren 160120 g & FROSCnand atesesswigof betwesnd dd0ddr,ni t h - an

acidic |1V re.in first reactij.o one.as herein
descri bggéfajg%%&gagegﬁ&gn@ﬁbgf%&?qgﬁgérénﬁ)98 a&@f?ﬂ?ﬁ's?se%ﬁxeéfotﬁ%rquﬂﬂbc a reduced
al kyl at catglystgent cont ent, organi ¢ sul phur species and organic nitrogen
species of higher, boiling point. This resultant hydrocarbon feed may then
“be cont act edhap¢idicsatakyst i the sepond yesctipmzenedoaskcamatidie agttlystasAeren t o

gener at ge&ﬁbé@kgothydrocar bon feed conprising a reduced alkylating agent
content, organi c sul phur species of higher boiling point and organic

ni trogen sp@ht ssond rdacibtezoreqichéra@s B Biqhid hyAkSE

PCT/ G803/ 01637 The second re;gctior_l z.oge;dihs usagjlq’ﬁge%dl@g%tg era?tt}}?re of

bet weenraduesd atkdairgmgenigantent sganihritipgemspeeids 2Ebigirhaglingl@bint@ndand at

. - bar .. preferably bet 10- 60bar_e.g. 20-40
Par - and s FipHEhebicd ot Youipeffs Phcieshuend of Biaupiing vl ai c
cat 10 y Sthelliquld gy dr@aesth feQPRIARAEIReARY it PR R feif alifify as her el n

descri bed above. The second reaction zone generates I qui ydr ocar bon

f eed cosnscies knprodudet dlkiatedrorganecisudphnir apdeydsaisially legaipta balit@péint 6F gani c

ni trogen specj .Nigher boiling point and organic sul pher species of

hi gher EWE?%L@?’%?@& The content of the alkylating agent in 10 the liquid
hydr ocar bonyfegd thébdi : ' tS. Wt he organi c sul phur
sp~cies to proddce a(FlEf%Pgl(rl‘}t éf‘ggﬁfggngﬁsf‘ﬁhﬁg gpge%'ee ilsesshlﬁ%({}éﬂvﬁ;d%@/?tng a S

boi | i nglepniSAtC qirefebbiyineat 18430105C 4ad ddvarnhsesublp®ylapidaitngomoi nt of the
or I C sul)lghur %gecies Is shifted upwards by at ™ least 50'C, preferably by

at T%east 1 syally st leash PR BIJE’@[E@F 9f thy organicewiphut ECEs ptGenssnsid hqud | east
- 50%bY. ihrodiPonYeed £16 AGHR, BretiaBl 4t 163REE0E By DtiRE B i 1deiE and U1 ¢

advantageously at least 70% by weight are alkylated.

The first and second reaction zones generate a liquid hydrocarbon feed comprising
a reduced alkylating agent content, organic sulphur species of higher boiling point and

20  organic nitrogen species of higher boiling point and this is advantageously passed to the
fractionating unit to remove the organic nitrogen species of higher boiling point and the
;organic sulphur species of higher boiling point to generate a liquid hydrdcarbon feed
comprising a reduced alkylating agent content and a reduced nitrogen and sulphur
content.

25 The fractionation usually generates at least two hydrocarbon feed streams wherein
one hydrocarbon feed stream comprises a higher boiling range and an increased nitrogen
and sulphur content and wherein one hydrocarbon feed stream comprises a lower boiling
range and a reduced nitrogen and sulphur content.

The fractionation is usually carried out by distillation as herein described above to

30 separate hydrocarbons, nitrogen and sulphur species with a higher boiling point and
these are typically removed at temperatures above 150°C, preferably above 180°C.

Advantageously the first and second reaction zones may be located in the first
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hydr ocarbon feed are al kyl ated, preferably at | east 60%1b§ %& are
. al kyl ated and advantageously at |east 70% by wei ght are Iw ed. The
“first anO9¥BYAF reaction zones generate a |iquid hydr oR&F/E8m3/41880
conprising a reduced al kyl ati ng agent content, organic sul phur species of
hi gher boiling point and 20 organic nitrogen species of higher boiling

poi nt afigFtiopatmgiugitadvant ageousl y passed to the fractionating unit to renove

Sul phur - Spc b Rp e AR BhorbtabediBl cotfinssih BNl aPihy Becny o7 oo bor

feed cempnt, Drgagicaulphdtiqedieahid/orginingitagandpecienbftighenboiliag peidticed ni trogen
and sulghu content, 2 ;I,\'Ee fractiopatjion usually ggne_r ates at | east two
hydr ocalMBbhe frectignate E‘a*hgrs aetionafing IRE PRGH IAgEakashbYith Beacidicatalyst npri ses a
hi gler e istdoRd rdalitEE; ABITH FrdcSHAE0R BA Heleif Qaeﬁbefmvejta gfiyr content and
wherei n one hydrocarbon feed stream conprises a | owe olfing range and a
r educ edgenitates geleasaiwlo bydrptanbboncfeed streams ®herefrr et hydrearbom feed stusamal | y carri ed
out by distill aﬁtl.i on aé. her ei r;aﬁlescri bed above to 30 %ﬁ{ga[ at e hydrocarbons,
ni t r ogefPRTeSTRIgRT POUE 7S and AP, Ireps g HUTOR5RiCPRIGHE 338 WhETSHNRPE t hese are

t ypi cal hydrécarsoy gsbdatredR BDRPAeY h 9Swe BoMm g talke @nd Br&fussPmirygaabove 180" C.
Advant ageousl_ly the first and second reaction zones may be | ocated in the
first onmnsTbs bhydierabemized steapepmppisme@ileser bailinerergecndriredycedi t .

Al tay naf;i oIt [ . LS| | kyl ati ng
ageﬁ{ alf':lgﬁ éelyncto?lggtrdgé%”cﬂss({}%{% %a&%aaé%g%}afé@ g gﬁﬁqg?%g%g F\‘?P é‘ggg%?%bgci es of

hi gher - then pasagy tp thendecontbrgadtion fzosecwhioin gérechtesn liquid hydrodartatfecnat i ng uni t
prior to contact with the acidig catalyst in 5 the second reaction zone.
The 1 r SRS QSAATRUIRRYF sresieq alhighss Batlize sty Waichds iy repamvef B s at | east
two hyd{eRsa] RRAcARRE udltr €ans wherein one hydrocarbon feed stream conprises
a higher boiling range and an increased nitrogen content ‘and wherei n one
hydr ocar bonAdwetgetuskyahe segamd iegaipngohomey bbloichted ip thesependind a reduced

ni t{ogep, content . The hydrocarbon feed stream conprising a | ower boiling
range and a reduced 10 nitrogen content (which also contains an al kylating
agent and or D@ precessidfthe pres¢ne frivestioni firthdripesvidaasrmhid §ydidearbsggadd reaction
zone which generates a i (equi d hg/(j)rocar bon fee ri sing organi c sul phur

¢ n d_ conmp
Speci eswER aRPUREranBsPf PHYCHbI M SGR 618 10520086 r 2BFAEE ynpaising 2
nitrogen content of less than 50ppmN e.g. 20-40ppmN, preferably less than 10ppmN

e.g. 5-10ppmN, and advantageously less than 5ppmN e.g. 2-4ppmN or less than 1ppmN
20 e.g. 0.01-0.5ppmN (expressed by weight as elemental N) and a sulphur content of less
than 500ppmS e.g. 200-400ppmS, preferably less than 200ppmS e.g. 50-100ppmS, and
advantageously less than 50ppmsS e.g. 20-40ppmS or less than 10ppmS e.g. 0.1-5ppm
{expressed by weight as elemental S).
The processes of the present invention may advantageously provide the feedstock
25  for any processing step that is sensitive to the presence of nitrogen and optionally
sulphur. In particular the processes of the present invention may advantageously pfovide
the feedstock for catalytic reforming, catalytic hydrotreating and catalytic
hydrodesulphurisation processes. '
Advantageously the process for reducing the nitrogen content of a liquid
30  hydrocarbon feed as herein described above may advantageously provide the feedstock
for the sulphur removal processes described in US 6024865, US 6048451, US 6059962,
WO 01/53432A1 and WO 01/53433 the disclosures of which are herein incorporated by
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second fractionating unit. Advantageously the second reacticp ﬁg may be
| ocated in the second 15 fractionating unit. The process af f‘ n@?‘esent

i nvent i onV® ¥M¥7as’ provides a |liquid hydrocarbon feed w tPE/GBNGET r ange
of between 10-450'C, e.g 10-2001C or 200-350*C conprising a nitrogen
content of |ess than 50ppnN e.g. 20-40ppnmN, preferably less than I CppmN
e.g. 5-TYpPHfE: and advant ageously |ess than SppnN e.g. 2-4ppmN or |ess than

| pprN 20 e: : - rp;gﬁlt | gcr;rgsr]; and a
sul phur con{lglﬁtpp%c%gﬁ @ggg t gggﬁbppﬁgg%re@dg?%ﬁ . pr erféértéa\l%ly | ess
t han 206plphér &lsgrptiof pidiBspwipreventithe aftvapeh apaivsStom héssbinpantoxfppnt e. g.

20-40ppn§ or less than | pTS.e.g. 0.1-5ppm (expressed by wei ght as
el enent & S%g?“t‘l‘héreﬁ?‘%% YiphuRgpesiessent i nvention may advant ageously

ide th . , | | tive to th
Drekange b THEFRBAAES wifok O s CHRRLABRl e PR R L0 LS

of the pres®igure hehows o firsresacticly SoteqUPMdsd fradiiofxtinteunit (29: Aflgamist ock for
catalytic reform ncg catal ytic hi/drot reating and catal ytic
of

hydr ode §¥di9RaIPPR faed samprising 48 alkylatag aaent god orgapicimiwogangpesiss ispasseéduci ng

th it I J i 0. hvd b f h i d i bed

bove nOBETEAAGIN Bhe 1) itihchsy pndetl G I iorpte it Ao shEST sooval

processegid grssrgiiesittogel SpedRd 4aikylaied &Q%%r%anidﬁtr@@éia%%ies omgﬂér/ 53432Al
e

and WO 01/ 53433 the disclosures of which are herein rncorporated by 10 16
AUGI @0 budingPooB9543 PCT/ GB03/ 01637 reference. The process nay

d t be. dt . It . | [ .t | nh
Sdeorpt Lo Bt LBt R en TP R ke din Loselef T G sireBeniiedont o « he
adsor beghetdin Ri&$ ﬂ@é&etotp%\tiﬂkﬁa A r?fﬂiﬁo@ﬁ%& s@&m @itﬁ'&quN@r"%?iﬁgﬂmﬂ Il now be

described with reference to the Tollowng figures. Figure hows a first
react i oandadecredsed attbgan Contenti vixieh exit the fract{chatinghuit (R)ivia lihg/(5) andia bon f eed

conpri sing an, al kyl.ati ng agent. an rgani ¢ nitrqogen species is passed to
Che fi r yetpgarben ﬁ%dfmg M&l E\/nl?lgﬁfrrﬂw@m% DG ARIENATGTEased itERAC ORI t h an
aci 8 ¢ GAal 48t th@ﬂ&t&hﬁi%&ﬁ{gzg?ﬁ‘{qufn species are al kylated to form

organi ¢ nitrogen species
Figure 2 shows a first reaction zone (1) a second reaction zone (2) and a

fractionating unit (3). A liquid hydrocarbon feed comprising an alkylating agent and
organic nitrogen and organic sulphur species is passed via line (4) to the first reaction
zone (1) wherein it is contacted with an acidic catalyst and the organic nitrogen species
20  are alkylated to form organic nitrogen species of higher boiling point.
The hydrocarbon feed stream is then passed via line (5) to a second reaction zone
(2) wherein it is contacted with an acidic catalyst and the organic sulphur species are
alkylateci to form organic sulphur species of higher boiling point.
The liquid hydrocarbon feed is then passed via line (6) to the fractionating unit (3)
25  whereinitis sepérated to provide a hydrocarbon feed stream with a lower boiling range
' ‘and a decreased nitrogen and sulphur content which exits the fractionating unit (3) via
line (7) and a hydrocarbon feed stream with a higher boiling range and an increased
nitrogen and sulphur content which exits the fractionating unit (3) via line (8).
Figure 3 shows a first reaction zone (1) a second reaction zone (2) a first
30 fractionating unit (3) and a second fractionating unit (4). A liquid hydrocarbon feed
comprising an alkylating agent and organic nitrogen and sulphur species is passed via

line (5) to the first reaction zone (1) wherein it is contacted with an acidic catalyst and

11



iO‘boi ling point. The liquid hydrocarbon feed is then passeq iA Gléoﬁbe (4) .
- to the fracty I unit (2) wherein it is separated to p'§$§ a

hydr ocar bonw(s)g%sg{l?eammth a lower boiling range and a di;e é@@a&w
nitrogen content which exits the fractionating unit (2) via line (5 and a

hyd bop feed. st i L ' i) PrTe d
o tr ogen cloBRMiCHESRT At QPN 1 Rpi ol HIBGRASC 0 URAEFTC o)

Figure 2 speitsgpoifif.r st reaction zone (1) a second reaction zone (2) and a
fractionating unit (3%. A liquid hydrocarhon feed corrpéi s'én . an, al kyl ati ng
agent and or ghhg lqud Rydserarbosfeedis dhanipassed viaine (Qhtedhedrst TaqiioBAME i a | i ne
(4) 1o theyhi (2 wileRAFH isWBpar@lifo brbhidtiHRloBrbdn fedd COUPRARA Whch an aci di c
catal yst an e organic ﬂltroge speci és 20 are alkylated to form organic
ni trogel speiting sangé artd aydieereabi nifrogenpontent whitkeexitsdho Gisst Gacticnang wiit(@hm i s

t hen passed. via Jin 5) to,a secopnd reaction zon 2) wherein it is
contact ed Watl’d‘eéjﬁ aagiaglp'éroggpgql ?f‘?gs T‘ﬁﬁn?ﬁ a&fgaﬁ’fzﬁ%ﬁg%lfaﬁ'%%?ndsa%'elg?rgasse%re

al kyl at ed ffrolsef EBn@hOWRich esiis R UirstFROGORENPInIN3Y Ve lideq®).i ng point. The

| i qui d hydrocarbon feed is then passed via line (6) to the fractionating
unit (3) 25 whbs ksidrocarbopdeedasrgrmteaiting hesfranfragtionatingdnB Ay W Hng €4 st ream
with a |ower boil i i #h, nt ent
whi ch exi }(Ngm Re>s clir{(gl)g“tél’egna ﬁ"?mcgﬂ’grﬁg ?9%)&%\%‘% glqt i“trﬁ’ge‘&%? “gﬁgﬁn}%ydr E)aé%s?bon feed
st ream@i t BndthBiogagic shiphhi spgcieangeligiukdan formoorgase sulphirtspegesrof Aighersul phur
content which exits the fractionating unit (3) via line (8). Figure 3 shows
a first rehedingRroifbne (1) a second reaction zone (2) a first 30
fractionating o0 f fi By RO rEbroRERAnd AS Ll U 1T) U decért) frachohdtipi d

hydr ocar bon fee %orrp}(l sing an allcylating agent” and organi c nitrogen and
sul phur spenit &) vitereas sestpanated th provided)hydwcarhen feed streare awathiadewerone (1)

wherein it isS contacted with an acidi atal.yst and 1 :

03/ 089543 PRPERDEF pabRdcroaed %ﬂ@%\’i F%‘%ﬁ‘f%t"ft"b SRS ﬁ%e%%%“%a‘??gg%ﬁ é{%(}gd to

f or m oggani4) vii lify¥6) rBRaGideseafton Tecdhaearh Giithiangghee bbiling Hiige hhdjad d
hydrocarbon feed is then passed via line (6) to the first fractionating
unit (3) winoreased sulphusconsen whichoexits thersecand dfagtionating uait (vid s 18 r eam wi th
a lower 5 boiling range and a decreased nitrogen content which exits the
first fractionating unit (3) via line (7) and a hydrocarbon feed stream
with a higher boiling range and an increased nitrogen content which exits
the first fractionating unit (3) via line (8).

20
25

30
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The hydrocarbon feed streamexiting the first fractionating unit (3) é”ﬂ%ﬁ 2006
- line (7) is then passed to a second reaction zone (2) wherein it i d
contacted with an acidic catalyst 10 and the organi c sul phur species are
al kyl ated to form organi c sulphur species of higher boiling point. The

| i qui d hydrocarbon feed is then passed via line (9) to a second
fractionating unit (4) wherein it is separated to provide a hydrocarbon
feed streamwith a | ower boiling range and a decreased sul phur content

whi ch exits the second fractionating unit 15 (4) via line (10) and a
“hydrocarbon feed streamwi th a higher boiling range and an increased

sul phur content which exits the second fractionating unit (4) via line
(11). 20 25 30 12 16 AUG 2006 Cdains L A process for increasing the

boi ling point of organic nitrogen species present wthin a liquid
hydrocarbon feed wherein said process conprises contacting a |iquid

hydr ocarbon feed conprising an al kyl ati ng agent and organi c nitrogen
species, saird liquid hydrocarbon feed being one or nore petrol eum
fractions with a boiling range of 5 10-450' C selected fromcatal ytically
cracked napht ha, coker naplitha and visbroken naphtha, with an acidic
catal yst at elevated tenperature In a first reaction zone to generate a
l'iquid hydrocarbon feed conprising a reduced al kyl ati ncy agent content and
organi ¢ nif.fpgen species of higher boiling point. 2. A process for reducing
“the nitrogen content of a liquid hydrocarbon feed wherein 10 said process
conpr i sesl.conbaeodesgfoa ihdreasin hy bodaar ko e earhO ARFdosh BF 38 @Jeg%,lt ating,
agent and organic. nitrogen species, said |iquid hydrocarbon Teed being one
or nore p‘@%‘é‘&l%&fﬂ%“# Padrorahen fagdtwheseibsnid prgcess anmeriots COASARG laphi@ct ed

napl| ¢ na v B! BROBHER) shOTing RS ed FEReParHe Pepe fRBet 15
; leiag';: g{li lﬁq;tﬁ(;t_hj/dlogﬂﬁﬁri 8Je@ bemg dridlbr Ak Heae RUBPRA{RRY wRBIP bbi#ihP Qar?gcroefduced
S 10-450°C selected from catalytically cracked naphtha, coker naphtha and visbroken
naphtha, with an acidic catalyst at elevated temperature in a first reaction zone to
generate a liquid hydrocarbon feed comprising a reduced alkylating agent content and
-organic nitrogen species of higher boiling poiﬁt. |
2. A process for reducing the nitrogen content of a liquid hydrocarbon feed wherein
10 said process comprises
a) contacting a liquid hydrocarbon feed comprising an alkylating agent and organic
nitrogen species, said liquid hydrocarbon feed being one or ﬁmre petrolcﬁm fractions
with a boiling range of 10-450°C selected from catalytically cracked naphtha, coker
naphtha and visbroken naphtha, with an acidic catalyst at elevated temperature in a first
15 reaction zone to generate a liquid hydrocarbon feed comprising a reduced alkylating
agent content and organic nitrogen species of higher boiling point
b) removing the organic nitrogen species of higher boiling point to generate a liquid
hydrocarbon feed comprising a reduced alkylating agent content and a reduced nitrogen
content,
20 3. A process according to claim 2 or 3 wherein the organic nitrogen species of higher

boiling point is removed by fractionation.

13




égent content and organic nitroacia species of higher boiling pojgt,,0 b)
. or gar . ; net ! J‘S AUG’ 2
- renoving the organic nitrogen species of higher boiling point to generate a
‘liquid LDt) Z:' hydrocarbon feed conprising a reduced al kyl ati ng agent
content and a reduced nitrogen content. 20 3. A process according to
claini 2d4or Awhessh dcdobdingt@elibs Q'dr@rfggﬁﬂ-ucﬁEQﬁé aspilr AAghigbge ol I 1 n-
point is renoved by fractionation. AVENDED SHEET 16 AUG 2006 . A process
accor di ngonnepld hguid hydragatbon featwbimg tdie pswkphmommiseds ni t r ogen content  of
a liquid hydrocarbon f.eed wherein said prqocess conprises ,i) contacting a
l'i qui d hfé#%’&tﬁ?%@na ﬁ‘é‘ég?’éfé‘r?ﬁ?’ir@fl R@ecg?f"a K& ep ﬁ@(yaﬁéatag@m&nércgaam@

Ni tr0gen ekl HRANYGarFSRPM: SOGEL &3id SAIid nli@Lh PN, feed being
one or m)lré pet ré éum flrgaétS ons 'w !tdhl @1@8}?@%@9@%‘%§%§?ﬂ§ X280 %el ect ed
from Gat gleyvlenal fryctionackithca beilipptdige afakersoapblebrddnsn ChabRKAD cRRREE ha.,
with an acidic, catalyst at elevated tenperature in a first reaction zone
to gener A8y GokaT prOR Ban Ak B mpYIisimaridic cpiabist atcelavdyd at i ng
agent con - " CI‘ ci es_and,.organi,c ni,t rogen species of
agent ConkiBhm L AP L AAUE AAGOLGS A0S 8L AL E R OBER SRESLES o
conpr i si ngdied @liytarhgalgkivl dhichg REANL sEPRLLPecics @ﬁc_gax'yaﬁic%ﬂ{rsgé{{ speRRg! es and
~organic nitrogen species of higher boiling point with an acidic ‘catal yst at
el evat ed afbigher heiling pointa second reaction zone to generate a liquid

hydrgearhgn feed comprisjng a reduced al kyl ati ng agen ontent, organic

sul pﬁér %gﬁg%tl‘eué%n%@e ‘iqﬁﬁlel?ﬁtﬁ%ﬁaf\?‘ﬁ’gfeﬁgicﬂf“p ﬁ'd’gé‘rrgg‘fﬁ%g aﬁ\‘fﬁ‘i‘*%ﬁ@%@bé@ﬁ@ﬁ; of

hi gher bajrbani@silghitispddefind 828kt MMRESALPEEEs b RYhd ﬂ%ﬁ%@%ﬁiﬁﬁon feed
conprising a reduced al kyl ati ng agent™ content, organic sul phur species of
hi gher boVith syagidicreatadst atorigeattcteninerayenn specimisreadtionhiophes gbodrhieng poi nt
to renove. ni.c nitrogen species of higher boilifia and C~ g pol the
organi c giﬂg‘%ﬁlﬁr‘?&@%‘é‘% ne%s]ee%f3 OI%PBWBE abrtgg’i“i'eﬁganﬁégtﬂ £ AEFHRATET ‘érgémlciséﬂi’?‘ﬁf

hydr ocar bpecitLethipkd Wil fiintthntietesad nat L d; - and a
reduced E?t rlogenn.%nd sulnghﬂt}?n 2Cr)1 co%tenpaué’%éh%\h%dﬁl%c%gggg%%ggg%mﬁg clains 2
or 31Por ) Sacieomgng iee liqlighydrogmdonifeedogpenprising a reduced alkylating agent
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higher boiling point to remove the organic nitrogen species of higher boiling point and
the organic sulphur species of higher boiling point to generate a liquid hydrocarbon feed

comprising a reduced alkylating agent content and a reduced nitrogen and sulphur

20 content.
- 5. A process according to claims 2 or 3 for reducing the sulphur and hitrogcn

content of a liquid hydrocarbon feed wherein said process comprises
a) contacting a liquid hydrocarbon feed comprising an alkylating agent and organic
nitrogen and sulphur species, said liquid hydrocarbon feed being one or more petroleum

25  fractions with a boiling range of 10-450°C selected from catalytically cracked naphtha,
coker naphtha and visbroken naphtha, with an acidic catalyst at elevated temperature in
a first reaction zone to generate a liquid hydrocarbon féed comprising a reduced
alkylating agent content, organic sulphur specics and organic nitrogen species of higher
boiling.point

30 D) fractionating the liquid hydrocarbon feed comprising a reduced alkylating agent
content, organic sulphur species and organic nitrogen species of higher boiling point to

remove the organic nitrogen species of higher boiling point to generate a liquid
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content of a liquid hydrocarbon feed wherein said process conprises a)
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15 . 7. A process according to anyone of the preceding claims wherein organic nitrogen
species is selected from alkyl amines, anilines, pyroles and/or pryridines.

8. Aprocess according to anyone of the preceding claims wherein the liquid
hydrocarbon feed comprising organic nitrogen species usually has a total nitrogen
coutent (expressed as elemental N) of between 5-3000ppm N

20 9. A process aacording to anyone of the preceding claims wherein the organic
nitrogen species have a boiling point of between 50 and 450°C.

10. A proceés according to claims 4-9 wherein the organic sulphur species is selected
from mercaptans, thiophenes and benzothiophene, dibenzothiophenenes and/or
hindered alkyl substituted dibenzothiophenes.

25 11. Aprocess according to claims 4-10 wherein the liquid hydrocarbon feed
comprising an alkylating agent and organic nitrogen and sulphur species has a total
sulphur content (expressed as elemental S) of 10-50000ppm S.

12, A process according to anyone of the preceding claims wherein the acidic catalyst
is a solid. |

30 13. A process according to anyone of claims 2-12 wherein the first reaction zone is
maintained at a temperature of betwécn 50°C-300°C and at pressure of between 1-100

bar.
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*.8. A process according to anyone of the preceding clainms wherein the liquid

hydr ocarbon feed conprising organic nitrogen species usually has a total
nitrogen content (expressed as elenmental N) of between 5-3000ppm N 20 9. A
process alcortiPiEESt acariinmie Gaims Hel oy bveiditheyseeprd ieactigneret i t he or gani ¢
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sel ect ed bat.r om nmer capt ans, thloplienes and benzot hi opli ene,

di benzot hi ophenenes and/or indered al kyl Substituted di benzothl ophenes. 25
11. A process according to clainms 4- 10 wherein the liquid hydrocarbon feed
conprissing an al kyl ati ng agent and organi c nitrogen and sul phur Speci es has
atotal ..) O O sulphur content (expressed as elenental S) of 10-50000ppm
S. 12. A process according to anyone of the preceding clain-is wherein the
acidic. catalyst is a solid. 30 13. A process according to anyone of clans
2-12 wherein the first reaction zone is maintained at a tenperature of

bet ween 50' C-300' C and at pressure of between 1-100 bar. 15 AMENDED SHEET
16 AUG 2006 14. A process according to clains 4-13 wherein. the second
reaction zone is nmaintained at a-tenperature of between 100' C-300"C and at
pressyye of between 1 00 bar. 5 10 15 20 25 30 16 AVENDED. SHEET
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