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Absorbents This invention relates to absorbents and in
particular to nmetal sul phide absorbents suitable for

w@apbuaoiseg nercury and/or arsenic and anti nonyPET/aBR009/050085

fluid streams. Mercury is found in small quantities in
f|UId streams such as hydrocarbon or other gas and
E&ghgsstreans Arseni c and antinony may al so ne found
Apsolbents) gquantities in hydrocarbon streans. Mercury,
in addition to its toxicity, can cause failure of

Bhiyl m/éHtleeth?é};tto 355%%??@ %ﬁ§ m%%c@&h@ F’neﬂi‘i Qfshiiel dBSorbents suitable for
%ﬂﬁ@mm % fiﬂg nee to efficiently
F @ TPHEgE" f%{F%‘ % ﬁf‘?m?ﬂyémg‘t V‘E’zﬂfﬁamspr eferably as

early as possible in the process fl owsheet. Copper

MH}CQ |sdI%urm9|ﬁ §M£|VanﬁﬂB¥ ﬁ’1| flum{rgzgrhsaéu%h g¢ ﬁ;ﬁk&%ﬂn oH)?ner gas and

4094777di scl oses use of pr e- sul bsor béent
tWifpeanh o e e 3§UP?§W|'EP(¥ "’H’SBrmec fﬁ%ndaﬁéra?'bqwaaweam hydrocarbon
sesamisl Y Mer@m, b adaitiof talits @asitys tareainsciaintraofElungnione heatleychangers
;-r%eotlpgr ro%gésﬁ e%gmé\ﬁs?ﬁé?&% tﬁe‘?‘e RIGREY @ ffménﬁyorremo\r/‘lgthgse metals

recursor co basi ¢ copper carbonate
F@T‘ f"a@ﬁtfﬁay‘sc@ﬁf@fﬁb'y@is Radras P&ﬁ%P"E e @m%ﬁﬂqwsh@ett he
precursor with a gaseous stream contai ni ng a sul phur

en, sul phi de

?ﬂpgper supoqude meq?ﬁ% em&gaq?}?terlals are knP\}vn Slg%gggz'gsor clog?s tHe use of a

prh@ralpnls!@ijattsgrberéwgmerlangrcemey sHlphige far th@@bﬂomtlorgdsn%wsefm a
Eé:t’urgldg%gﬁfpé’and&ﬁ@ardl@erﬁer& ﬂ%eﬁésﬁlﬁ'ﬁdeh%sd}@éﬁpfé%tepﬁfed by forming a

nmer cury 3 tream relna’;\ bsor bent % HSIE&
15 o=id C%'HPrBfﬁ‘p 8sf COPRPTEHEPRYS PRC & rﬁ“"%ﬁ%’f‘%’}t B‘B%)/ t
patacting/the pret@san iwiily a gaseoasrstedagaconivining iarsuipuraom u¢thusr g. hydrogen

Q@muwasttbgﬂlsm&'e tﬁQ@&dB@? C',:O%B nd. %@Bt%réumgldéchgos%(eﬁt%ﬂ‘]en used to
absor bent and absorb the nercury, such that the

feHPH%f“FE’erV(ﬁ‘Pmlan’@“fr%'@?? ¥adhd undesired mnet al corrpounds
e.g. netal sul phates, forned by oxidation of netal

ed lOQéU.Gg? 8%305&3%%’{)%0@?91‘0r t-IEQ &n@égr&)lngﬁ:u &tfﬂohn Ltrebt %‘é‘!emaelﬂd

Zl NC suU as streans
é*éfﬁtbﬁﬂtrﬁomﬁ”ﬁiﬁ@r@ﬂi?%f Salp@@e & oreraren "‘si}P Mﬁﬁ?ra% B USERyTy-apptaining
bravam aflsl@ﬂﬂdtahmgb sUPBuUrRbABAUNE Ehepdby RBABMitStl pfé@érﬁ@,theﬁrﬁ@bury

gg’ Zoﬁ ng lé'\l)f%hb%getpﬁtnoe;‘cﬂe‘jsu%x thapli%e orrag%tnio mei?ectlve ang undesired

ancpers can cause
mg@l Wmdwm oftat $iéphatss dered by asd%\lon efyodtal sgiphides, is avoided.

dheg%h{rﬂeb qn.zaes{op@fEar@%@%mbh.@@mafenér@t [dwes b, Rhtall §adreams
rﬁ{%esenl' ”i hld stream Re- dep05|t|on|n
TEU% A5G USROS Peur y capacity t hr ough
Ioss in reactive copper sul phide surface area.

AAHOLR [ mélqh&&@se%ééléf%e@éi sHpRESCRIARL §né Hﬁﬁh%%sférrhéb by the
pressure drop, and can make di scharge of the absorbent

PG Haneit SUP R GHIey B8 G 4] o cause agglomeraton of o

absorbent as a result of dissolution and re-deposition of metal sulphate by water present in the
fluid stream. Re-deposition in use can cause a reduction in mercury capacity through loss in
reactive copper sulphide surface area. Agglomeration can cause an unacceptable increase in
pressure drop, and can make discharge of the absorbent from the absorption vessel difficult
and lengthy. This may cause a particular problem where purification is required as part of an
off-shore hydrocarbon extraction process or where purification is required in wet gas streams

such as regeneration gases from dehydration units or wet carbon dioxide streams.

Accordingly, the invention provides an absorbent composition suitable for removing mercury,

arsenic or antimony from a fluid stream comprising 5-50% by weight of a particulate sulphided
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and |l engthy. This may cause a particul ar probl em where
purification is required as part of an off-shore

whgapocaehon extraction process or where purifPCEGB2IWI/050085

is required in wet gas streanms such as regeneration
gases from dehydration units ér wet car bon di oxi de

got[?rgeacgrsnﬁ?tﬁccgd’ gd"ﬁ?){ xélght O?? g%r cu?a%el SOUIBP terla? angmeunreryalnder one

COI’TpOSI on-su ,
eirmsera biodes, vateimtbametat snhigefcbtprt okthe éb‘iﬁt@@hpWﬁfsthﬁgcoppef

Suisis Q)ga%eb}gpg ef a particul ate sul phi dedcopper
conpound, 30- 90 by wei ght of a particul ate support

material, and the remai nder one or nore binders,
Wreeineintiort faghemeioaitiesainpthodiier mekingthe abﬁforttehecoatpsisjmdibﬂsteps of:

ot h)er t b@rﬁw@%ﬁ{poﬁwnpﬂhgﬁsmg' aspaftlcﬁloa/?eb%p&‘—ﬁ" 'o(gjﬁlrgouna- !%?pable of

i nvention further provid maki ng
absor berdR Mg FEPREE P'HBP e p%'rt‘ %‘f,‘%e %HPPO” )“aiea?'n%f}cﬂgma °r more binders,

conrp)05| tshapingtberpomsisition t@ fqyarani absdrbdre peowpe conmpound
gb' € d%ngftﬂé Qf?sgg)eﬁtgj?&%rsorswatQMI da%g a particulate

ort nor'e nders, ii) shaping
théV)corrﬁé@P'tj'P@H‘etP@O%PrrfPB?ﬁméfﬁﬁs@ﬁﬁé?ﬂt precursor, iii)
dry| ng t he absor bent precursor material, and |v)

S R p ng. .t Qrecursor to formthe absor bent . The
el V on ?ther PFO ides a mercurg rsenlc or antlmony removal process comprlsmg
i Mvent her mer cury, °ar seni'c or
mliltaictnmmpr@wy atserpw () é@@%m@ﬁ&llghm@o%ﬁ flgie w|ttn@e absorbent.

mercury-, arsenic- or anti m)ny cont ai ni ng process

I d th the a ent rbent rs
B e BRES G0 4 DYoL, PAPBCGRIF SHPR “BBspGmpound. The
mbwm“@d ndppeﬂ'tmnrmumcpmerdbda @oPppess coprepeulptide Heeferbly 290% wt of the
&ﬁ’ﬂprr |é &_ﬁ;}%lcf‘egﬂﬂ%raﬁly l>@§'% WF ABgcﬁlgé?lfs"’lEle&' m?lg@p(‘éé’gnt |9ven¥ &?preferably

copper i's su . Absor b
IS¢ FPPPREN a'?@@@mt 19- ﬁ%w{ eéﬂre%ﬁeéiaé F"&kﬂxg‘?e c%i?ﬁrﬁr%f%rab'y more

prefepsdty 15808 Wl (a3toxid O)-id Bidbswibhid @Xqompssien. as t he oxi de,

QuO, preferably, nore preferably 15-30% wt Cu (as

oxi de) in the sul phided conposition. The cop

EWW@@B‘PWQBP'@W&?V use i th%attsra@e%tb%faﬂeﬁ@aimaw §e Eﬁ?é"ytsﬁ'@f“ded
SORY abeopfp@ﬂﬁidldeyhyﬁijﬂblad@dr 1R ldarBn ) RN or edr&liphidable copper

g&lurﬁgprpoﬁﬁd&grﬁ?ygg gée%r A p%}st cﬁlar‘l" sugé]o aéo%ger%%g d;mdxspba%lc copper carbonate

fhara ¢apperdwye ryxmrb@m)e Ptecfm@é\r the mﬁpemw Prundyised to fergpipe pbsorbent

@@Féomat €hd éopBer BmBOARRE BreMAHIE@XY GAd @&ﬁéﬁlﬁare irhé&fofrh 3daders,
ound used to formthe a rbent is

PGB RER an SREBG e o, GBI e T e A OBk at e and

deswably are in the formof powders, preferably with

SRR oo P2 RS g oy 0 B0
weiglfoh@ RRricusHe suRBOThMasERt ThesHERYIT BRAfCER) ﬁﬁf $ a@eans togdarhine
Peisighltprapkrtias praid apsuilbarit@o ®id@EYr Thutahesurfate ardd) @odEIRRME rush

%th&lhioﬂhe %EJo%e%t r%ayn&fﬂgb?iy Eeotafﬁ)qgjotg itg Dge. Furthermore, the presence of
support particles can increase the strength and durability of the absorbent composition by
acting as a diluent. The absorbent composition is then better able to retain its physical integrity
during the sulphiding process, which causes a volumetric change in the copper compound as
the copper sulphide is formed. Support materials are desirably oxide materials such as
aluminas, titanias, zirconias, silicas and aluminosilicates, or mixtures of two or more of these.
Hydrated oxides may also be used, for example alumina trihydrate or boehmite. Particularly
suitable supports are transition aluminas, such as gamma, theta and delta alumina, and

hydrated aluminas. The support may be present in an amount 30-90% wt, preferably 50-80%
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physi cal properties of the absorbent to the duty. Thus
the surface area, porosity and crush strength of the

w@abmontaed nay suitably be tailored to its usePCT/GB2009/050085

Furthernore, the presence of support particles can

i ncrease the strength and durdbility of the absorbent

WP se%luE)orQQn t?X s%q?cﬁlde%%o?]{)os |onio 'Ilf|1e SLéppP-é;:r]n%teariglg age (%ﬁlyr/asquclgfhe form
pfmoe/g¢rswh aaantlﬂgsweh@ﬂgwpphupmfm@olxpﬁ 69#%s, which causes

a volunetric change in the copper conpound as the

qQpper s hdelsfor erlasar
OB Fhasiy nESHeTE tedra el st Blen i dos @ bS i g other than
gapperciphie, lsbélcpvmé% bameighl. Uiisiosi that ¢fegt @gesponding waterrsegible metal
lepﬁa\’& afy foffRa&n Q.]‘ffdenﬁ’yc‘lgw IeWIg Béttg gatﬁé'tl‘@%d&ﬂ'éfbl@lé&p@&hon and

used, for exanple alumna trihydrate or boehmte.
%‘W%%PBPTOP"%%P{ eferpRly gﬁﬁ%meéa' gylehiqe content pihgr than copper
allphidena $1 %suohora grefpaahiges 0.6%ett esperdhiig e l0t18 &il. The héntansinght metal

r.
D o 10, R T LGS B e
suirhide AN epgANesRLTHRbEIe ITB?) mam?é”tWE?%'rb(y Cﬁ‘ﬁ?’@\n?t&”@f tp gopper
e@sdouad) sippoR niafial @ bifu&s. p@i&ﬁﬁfgfy thd bR cant@@h&me{eeu Sil@fde level
reﬁpllree#%ygﬂr? pr%,ent |$vre$p ?lrynllré,t be, anmeYedrE)yghe se%c jon o{{‘] Blgl}g pprhy copper
edvensr vk REpPOB BhEPinden aatepalhand mfhfame@bppre@f oeutaphvaptenetalgompounds
heh e c@%f;@ﬂlowe CebPer ceﬁh}io‘éndsse 8 Q:ob'ﬁ@%yérb)@c&r@&ﬁa@e%mq lcBdain small

wat er ubl e net al es are
i by oGk Ui et e 6 et DRy pigh) (roressed
azthd exds IZUOD mogetefaggly srtst’aby weighi(asixer). Pref er abl y
t he total met aI suI phi de content, other t han copper
hide, is nor e preferabl 0. 5% wt
Eé*ﬂ?é*@l be) H“ﬁ?er&toﬁd tf%tv\i sulpfyfed 86??@5%“??8%?" Hat ba Suéiﬁpptﬂ? tpdhe
iasﬂyatbe oftoppa sulpite bof wezhave faad plat s is legsdmpatanpthatdies formation
S

S g U e ] A BT SAE SRR B e
?Crﬁ'é'd%féb'péhgh?! éﬁ‘p?)l}hd‘ wadqf ﬁﬁ@@?p%?‘éma&q unger the fygieql gonditions for
merofydéhatay the | ow contam nant netal sul phide |evel
required by the present invention nmay be achi eved by
the selection of high purity copper conpound, support
AlrrdabisPrireit compaséien aemprigerionsyer frieee kindersu girkgng ¢t the remaining part of
6o @b@?ﬂeﬂﬂmreﬁﬁb@the&@ﬁwg&fiﬁe@ﬁbbhﬁor@%@@hé ih €. range 2-20% by

‘g%'ﬁtﬁgﬁgaﬁgg EEH%U Sgﬂ%iﬁ?tcgmg?sﬂgp ﬁ The dr OX a@gggn%klggp%rg%{% fngterlals
inbiading ¢ium alimipate caments aidsela@d M%plsw@ﬂcmmpnet@s éloe cement

aﬁdérpteeaa)@\}hgﬁtremnh W R0 BF@E@BI@mbMatés QIalzt%cpMe B\Erh&me copper
as oxide). It should be understood that the sulphided

HRd FBRYBRATPAHISYS Inge e ipiasireng W”Pﬁet'qnor mat i on of

copper sul phate, but we have found that this is |less

*Fﬁg)ﬁsgr"ﬁ@rqt nLaliQtalsthﬁ urﬁo% g%‘%%h&{éﬁ%%kﬁ&@&%ﬁ%ﬁ cﬂgngteg%p%tte%[ment

sul phates, in par I cu c su
W”S“sSUéPhébmpﬁeﬂdéB? formp g 1REtve SepReH FYIRRIdR Hhﬁs%\@P\ﬂ_{F tq hepifective for
EORPSE| arSaHidut ahtemdng dafiova ahé yhis@ahentiexn ehdny @ RSerf Wtiere support

materials are included, can result in reduced crush strength and an increased susceptibility to
attrition, particularly with high metal sulphide containing materials. It is therefore desirable to
increase the crush strength whilst maintaining attrition resistance. We have found that a
combination of binders and support material in the absorbent overcomes this problem.

Furthermore, by using the two binders we have found that the amount of support material may
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mercury renoval . The absorbent conposition conprises
one or nore binders, making up the renmaining part of

wo bmoabsioy bent. Preferably the total anount of P€TeBRIVE/050085

or nore binders is in the ran%e 2-20% by wei ght (based
on the sul phi ded conposrtlon) The preferred binders

!)e mcreasedcergganrtcf gtapél art az?rraé vglthoa 3ﬁ<9r|f|cm% rate g]n me]rcu ny qart)sorptlon
St’ft?egtdi*@nett‘rttlmbreﬁlaté\ﬁ@ react when treated vvrth water to

form stable hydrates that bind the particul ate copper

onpound. an or articles together to f
B PerTB0 er bR ARt Basatboiar GymaRes Lt Shder and a
sevdet lgadec oviereitehafisebinpleyis ia@ementibgebr apld dregresonggander is a high

LdoRal- AR Hindd fidding 4h BEYE: GRyPoUNds to formthe active
copper sul phi de”phase known to be effective for

mercury, arsenic or antinony removal. The
PieyBstdodens paferablyangemenehigter, Whgttecu it pocidm alin@iateadesient. By the

&hf calaﬁ:rjn laf:(ir ﬂ1ate ééﬂrehﬁﬁ' %Iude@uﬁﬁmalﬁﬁttﬁﬁg c8rtn &RIQI: {;'s @ﬂ%q.rm

an | NCrease SUSCGF) to attrition tl cu
wPRgelusinge (ROl rsﬁlplar@ a@mrtaéﬁ (BCAQ- AR )eRan cg'c'urlnttr'q'lgmnate
(50008009, tHlesdiund prta AI0minate (FCHER5A1JTR), G(Bd.e‘&a’lc@&uljrﬁﬁgité'lalummate
W%bl 8t7AIn8I nt (?h ag%mgt tcc%menldsovptggh:rﬁa Scto%{aln aIL{mlna |{1 agmlx{ure WI91
tilh@lva@mprb@mbme@wrttwwbealtslhm@Ium«r@tﬁ @mpowtm herexamele, abyell -known

étﬁhrﬁ‘&m%l%mfer‘fﬂapa @Qﬁﬁ&lt@lﬁcd‘r@g&)nﬁ@g‘ ﬂﬂaﬁoh‘talthJ \{h%a@ﬂpll-ﬂ’ﬂde 0#99% wt
or ncr eas are Q priaqr, ar
MR ry TR Bt PHIG! AGoPa GO et velabi icur
absoaiptcewent het a evrgidsitior caespantiing e abesti 49t ewieslciumitnrisle] aout 37%

it ARHLH6H 6o AL B abolitPBoARRP bRGAL conmposi tion
conprises a first binder and a second binder, wherein

the first binder is a cenent binder and the second
Dhensbesnd t8ndar i ipgiferatsyp@ bith aspettoathi bivdier havay ian gsaect ratper tBy the

[()e?rt‘r bgh 5gpeﬁt rgt% \I/é rrngf%n tpatlttherrailé g’et\pee%ftﬁé FHQQ Murft dfﬁ?e’ﬁ‘s%&r‘i arE the

um al um nate cene
t“t'i‘émt“@eﬁ'meﬁfa?rb‘i’fd}ﬁ PRIiGIRF fat2e TB% H@!’F‘R'GWY thes Wt%U@Where the
Iéﬁd:tﬁ bhurbraédumra@at Ragt @mwtua thickasss C AlidrhatinR fTRAG pletbbiathe particles

t
AP e PR R R AL BT, S qodila 2 e e
bremta eedl. fiainge 'sod( scﬁmrsmnmrem thel er@e%@ctmatdmmsweatl & broacth
atdtrrbmt,eare aart%@nzt Q;/%&Ba) oA datht Qﬁﬂlﬁg;ﬂrétﬂh %ematrﬁck?ess is
ontal n a m X ol ve
PR IO e SR BoR Fehet et SRR oo

#ominesi@atel cays, erefghibly kma@uwnintiormagnesiah sitieateeclay, hersmenly referred to

Qsoamﬁﬁipﬁlgﬁg‘clzﬁp Wlfﬁélﬁtmtn@% B@bcﬁ‘rﬁ@ H; th@&/o\)ﬁé béﬁé\}e(that 'Me acicular
oxi de % w alum na and 3% wt wat er "and

B é’fsth's,&ﬁ’ﬂfrtfé’t“ PESiNG SipIoatePaHiRES Withhen SsPes é"t‘tpg B Icgnt”b“tes to the
ke d phyalcalprapatties ogtamdtl Wiasava famtpasiidingdthat the combination of

heLd & %Qgg%dgpin %Qr%thatéﬁ %tl‘Mhe %@Lrﬁﬁ&é&"@o%@r qgmpcﬁ'rh@ Hﬂd glr%?)/grt are
capable of providing absorbent materials of high crush strength and low attrition, and which are

water tolerant, as well as providing a suitably high rate of mercury absorption.

The amount of the first binder may be in the range 1 to 10% by weight based on the un-
sulphided absorbent precursor composition. The amount of the second binder may be in the
range 1 to 10%, preferably 2 to 5% by weight on the un-sulphided absorbent precursor.

Preferably, the relative amounts of the binders are 1:1 to 3:1 first to second binder.
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wt al um na, about 6% w silica and about 20% ot her
oxi des. The second binder is preferably a high aspect

WO 200va0aender havi ng an aspect ratio >2. By thECT/6BR009/050085

hi gh aspect ratio we nean that the ratio between the
maxi mum di rrensi on and the m nPnum di rrensi on of the
Wﬁarttlcuq? ﬁ éarﬁferred aﬁso&%e&t méaoaf% ecsomg)ﬁa&s qng grs rt’norte \Bla% Clﬁ?tﬁ SLlflghlded
Pqplp@'l@@@@QU”dAIaﬁ%@ parti¢watd glumigadr ydetedraining suppet material, bound

fé@étﬁér%tﬁ%e&ﬁﬁ aR® s edhPBinde Fh&LR theBncbRe ARG the @BEHrbNt 8 <0.1%
ferably at least 2.5 tines, the

t twi ce,
@f%%l@ﬁtz PXPiesypd "’ﬁﬁgfj “rod" configuration wherein the
cross secti onal dlnen5|ons i.e. breadth and thickness

@ﬁ@a@%éﬂﬂ%&&hlw b%%\'@bbved ‘BK/ f(fi‘mlnb %tcgm &QBT‘: h&Hﬁr@Fnb Qrﬂ)artlculate

wherein th hi ckness i s SIQ fi cant ess t han
W@%VQQOWPO@G|°P&%H'%°fFﬁr@W9 QQW&fU'Wr %p"’b’{ it %“pP‘Pﬂ:'P“a‘&%a' and one
o rayre bisderk), saspigy thmmm@sitmrclatfcﬁmcdnaa}osqrbm prieeursdn] dryiegithe absorbent
[ I e
@JSHEES&g%@At b u?ddlﬂ.,t‘g ‘1é g&%&fﬁt g%cyrs\%rotg[r@ﬁ tHe ng% r%grqt glerace the
WWW'%@JFW'”C'V@S 38 epReNt Ma@u r§OR EOMBRE IS 1g P&PPH‘?&?QJ“FF@UN C"’IPH'P'Q of
s EoppegaIphiE, nagoeetlco@@a;h@pdataﬁattertél and Wi di rﬁ@ﬂe 1B6qRes; Wherein the

Squhld%b% mecfaqnt tenk? ufttggal%ﬁgrbtﬁrt{l{e récp.gs %er tRar¥co§P gIF bel?\ﬁ 5t/ by weight

surpri
t@@de@rrbl natl on of these two types of binder in
conbi nation with the sul phi ded copper conmpound and

re capa rovidin absorb nt. materi al .
B R o R e sy B Bt P D T b Y g phvsical
e, amataea gtanllerextrtdatea or taklet sodisat hreandrcliryigpnéairgng dtrabihynay be

Eﬂn@ﬁﬁteﬁmnﬁ a%fed H%oﬁ&éﬁéoﬁ‘;@&%%b@ nTheTemgor@ém H(m;upd%ﬁloﬁ H@ferably has a
first bind be r% to 10% by wei ght

B%%%S'@nw'{hﬁ‘éh%%Qﬁ bﬂ? H‘le ”‘QE?S%? ré‘H'V 1|0"Pé‘&'ﬂ|r sor

conposition. The anopunt of the second binder may be in

ﬁ'lﬂee b&ﬁr‘ﬂgrﬁtlp chlg rgﬁé’bbéegrﬁ te%rt%%'f %bl%ts OQPQI%EQ& \éﬁlbgp"&)ulgnﬁa suitable

ent precurso
pRYYdgt ‘FCWPOQ' 1 BETEraly corinipg ﬁﬁl‘é'ie§a'z§|°"é‘ ap.gfanhie g ’ﬂaQPP?‘ﬂ‘ stearate

bDa MOGIONGaib) if S@tabIAsRE thbwds, agl e)s i e efitioRsl tabRBmE Repdieting
gpﬁngﬁﬁl AI Ge?nah&ecfy reI s%g ed% gs a%%e in ‘Fneqar t(')f%%ﬂ%‘é? fo|rmed tﬂ’ forcing a

wtaﬁy d@rm%@oralcamw'nlag §1@ @b@ﬂrbenﬁwgmoamat%élmd oftesyfeitirayater and/or

Whdobiding a.dftmas@;th eﬂf@foﬁdg\ié@rb‘;] cﬁlhrﬁbgﬁdi ?ateﬂé\ %ﬁ\%fgfhgtﬁlbﬁ] tRé 8i6 into short
orpe S <

GRS s Premntco SRR W AE s CeleF by MBS bpEF B Bipeietng
aomalifergstaffe onpeithd oituconpe |pslletﬁgl imchpeget! iteca fotetieg perfopae cylinder

WFQH@%eFF@Q@JHL 6f \ﬂ'flchftﬁ)é mxpuge is @H?&%rby%LHapa" rgl%r wﬁhln the cyllnder the
articul ate sugﬁgort pat eri a one or nor

bi nde
Rt e oot o e s i R ABlSB B by 3 docor Kire

positionedsio Kive dxtyudagpdibe oaths dedired tengthe Blisrsaiv elyerne preddrably, the

Q(%grbgg* opgbglrt{égt 6r£‘(§1hﬁpﬁlgxr/p§ﬂtthqu ﬁggm%rgt E;?H’nmre]é aﬁmlxmg the

sorbent. Hence e Invention a
SBOCPBIHROSPEEP GO 3 i VaPh S aToeb S HBUARS then causing

Mapakp&itioh to agglomerate into roughly spherical, but generally irregular, granules.

Granulated absorbents with a particle size range of 2 to 5mm are especially preferred.

If desired the absorbent or absorbent precursors may be heated or treated in another way to

accelerate the setting of the cement binder.
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form ng copper sul phide, a particul ate support
materi al, and one or nore binders, wherein the

waolphodabl e metal content of the absorbent prECUGB009/050085

ot her than copper, is bel ow 5% by wei ght (as oxide).
The absor bent conpr|3|ng t he §u|ph|ded copper conpound
?ae}/dn%g rent ha;aPF m “i sa Pavea{) e}k()fS cetton Shefsgﬁ%% atr%agporosny and pore structure
wﬁwrctheyhap@maalplms argi ig turrethin offery hdsen siaficard elebt o thi ahsdilign
Sar@libits aRS &Y EBLIK Batsiy.cl es. The absorbent
conposition preferably has a particle size within the
range 1-15 nm nore preferably 1-10 mm The absorbent
Pireesiphilong ageryt ube tb mulptide the ribsodfent @duetos mey bp@iel e ere sulphur
E@ﬁ%ﬁﬁds@écmyqroa& errﬁﬁHet é;?tgo% I%gfﬁﬁlﬁé rﬁé%ga%ﬁé Er'rcprgbl suI hides, or
M y P

generally cont’al ni n materi al such aph

fiiePetldarogee S‘g%h ide iFpglefPHhgUsinge h¥dﬁ°9§[‘,| PT'%JB‘]’%/CO”ta'”'”g gas
Sixieslis m‘omslldéSa,blyEaager ang faster mamuemg blenadtivdsasiotiesd dolugjorarof sulphur or
QL%HUEI:A r{r’cﬁ%{r és?n& gfﬁﬁé@(ﬁsﬂ b’%l r}{lxtu%hﬁ f&é&%gd %Bhtglﬁ other
Wméﬁﬂn@oé’éﬂ?ﬁ%ﬁ@l s Grpony éWP%l‘F%‘PrrY@'aF'ﬁ EeEBRBPDH AR gases such as

pitrefeu 15Miim Bﬂérgcbd @by @gtdbeqfré@nt arhke Istrlbﬂnding’\@és&ﬁlxtaﬂédé @réfeaamy free of
aid t C

mirjcllr?ql gaages srgrrg? a? h{dlr'l(%reré rT?ciji;]a(;"boa mono>\<A$ thestlétn%agngtohesent [x_rvhere the
sulriigigestanis p@f@ergeormyenmraﬁtﬂ@%bw 9 G ppéllcml@rty tmow 108fC. Hydrogen
Ed?&lldeyﬁﬁrefé%@' ;fr&ﬁde@@ t'n@br‘e@tgscﬂm |strE SRS b b ftratibhtedt 8110 5%

B B S gt ‘i BaPRarPsPaRk S bt veed

t he mxture is forced by a bar or roller within the

?Né éuﬂ)‘li%fng sFeIBQnd‘y%%%teﬁérﬂn'd Sﬁ(fh(e ldﬂ&fjatﬁb%gﬁl ?echr%orcéﬂsnﬁ rnocrgulphldlng
he surface of rotatln% [ 1 nder doctor knife

K0T OB 2P PECER PaIBgoer BT P Re B g g perormed in
Simnigtwhich Abdeatmredborb@it precarsat igingéled abd yndetdoes alsaabi@rnit the vessel

r
T T —
n9eAgeqistreara of Wherg we isgast Conrw Preynedlso ?%‘taﬂf@rsmpal"
Gdnh{foﬂbfds 23] @ne?d’ﬂrﬂﬁcoﬁ&iﬂﬁ’ig%g‘eéﬂileWﬁ@rﬁ@W doh&mitaft sulphiding and mercury

gt%%ré)? rr oc%Brg thg gr%?un?gi%épx %e(‘hat |st?)tlf;ese gdg&nrr}%lﬁloéthe type of

es absorbpen
Wﬂuf @qnwosnck@drr@m@ goppoupd N%?dS W@Weﬁ enpItrakign| rgtio, as defined by the
REi6 bYulpaG cohﬁo@ﬁ?éip@,sém @@r@@ér{&mhld@)' coﬂ%ﬂéﬁlﬁh@/v) to mercury

rec eateq or. tr anot ner

Bhrgenterat & f e Baet PR B PR med R Reotp Riapd S pifthe brloursor s
sliffidemthesuphisled.pSimyyldtbe ntidisoheentatan obthé edphup poridegnd in the feed

§Férafrraéé%eﬁ‘)m% le) EQ@%%aYy l@régtaﬁgﬁ %esoteglr&ltré'tro%f%lﬁ%r Borﬁrgb%nd to
shaped articles and in turn this of

CPGHY CPERMNY SpFcerifatigh thep 'SaPé%‘fEfF%‘ttF% H“emaremt@r iCEhp gylphur
eamtbooi i rerchsdddycan suitaple mEtedsul phi di ng agent used to
sul phi de the absorbent precursor may be one or nore

sul phur conpounds such as hydrogen sul phi de, carbon

E’Lﬂoﬁtfﬁsﬂt@ th%?%@g?%b%%e Ecﬂ%&?ﬂ??ﬁ’ aé@e afgfesald EP 048066/3, the

absorbent according to the present invention is preferably pre-sulphided. Pre-sulphiding avoids
problems caused by the change in volume and strength of the sorbent that can accompany the

sulphiding step.

The mercury capacity of the absorbent is proportional to its sulphur content. However very
high copper sulphide absorbents often do not have the necessary strength and durability.

Furthermore copper is an expensive metal component. The present invention provides an
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m xtures of these. Hydrogen sul phide is preferred.
Usi ng a hydrogen sul phi de-containing gas m xture is

wa@ongilageabl y easi er and faster than using al t BETIGBRMWESS0085

such as sol utions of sul phur or sul phur conmpounds such
as pol ysul phi des. The gas m xtur e nay, i f desired
O&{rlﬂti%d gor(’r)rtt)lnzﬁlon P ﬁupqhur conten a 'Ei gn)ésmarpr%peahes ac%rg ar% utl(cz)r?urrent
mnnm@"gelh/ aviigble uratesielsar gon may al so be present. The

sul phiding gas mxture is preferably free of reducing

ases, such as hydrogen apd c nox but t
e o N B e e
aiprafergd érah therdessith ef thaalib @A, expeastedad the syphoedensityl B0 Be range
kydragegsa phide is preferably provided to the
precursor In gas streans at concentrations of 0.1 to
5% by vol une. Sul phiding tenperatures in the range
Thelf18Set innadrernabeyusbd @G oty lidoel ans gaseolhituidsbpthinidy mgreury,
§rrs<§rﬁ)c Mtlrp p%%r@e‘ﬁ%ﬁ%ﬂr@ntt !FHS flﬁd Iiseadh R)%Qr&ﬁ?ﬁ{eamr & Rycblpcgcarbon

ex-situ In vesse thr gt

SFRPHT?Y 18 et et hYP@Cﬁae%%@am@Hdt gt (f- Hicprjaigipe pydrrggrbons
he/irg & dr efor@éhrtbon annisUand laﬂlnmnﬁdkpﬁeﬂ&@re%ﬁhrabﬁm{ghﬁm of up to 204°C),
@H%Fe drsrc‘l?rte (IJrSatr’Inc\)r/]aS;? erI% ga% or?g guélaev d%tra% a?rBongebch) l;?Eessure 8orlrng point range
efdfpéeutnd43°Ch.ryagjumgas gil (shd- @inmrgeimesip Peesuie mllm@dmur@hgﬂ;?l@ Cto
§66°00 b%ﬂ&tﬁg@ﬁﬁos%érl@@@sﬂfre MI%%ohhzﬁoo*?'é 5&RA0), 6PN hyRkdELMBEN

rTE rcur ur C

ns s 0
“8%%?%“ HeAg f%%dptgékﬁy wgﬁtgp‘@curgﬁrr@g% Clgerehnerg fydrocarbon
steehrpmaleh inguderrdrrigesteamy sedhss @ik oif’ aseisert is FCCheocasass and

Rjdr&HrleMseg mﬁ’/@ﬁ\cexfr&%&n ' ﬁme@r&%@d?ﬁon@?r@ﬁﬁ‘ %y 9o E@Q crude oil
ur conpound mpound” used

2o Pfirt'cuer'g Biiefio FRe B PRty e) 4 oUaPTHER: B/9¢ tiegam as
pmdmmdﬁ&n&ubpbumauanamumdwéﬂxmmfsssdma$yhydﬂMQenmybenemed

?‘ﬁ}@ye gr%%esggptﬁgm/erﬁrgh UL (1%( %) ats%r %ﬁ@%ﬁ;ﬁa}‘ fﬁ%%??l@ﬁr{s%i %Jémpke.

east one, efera
#-shere grude)oif gytoffrshere [5‘?@@,! g%sosftre@rgs 8 PRAICHArdPaY| bse treated with the
sthsophtde the pRontlidehtitd. iCBhthnabted arérse,nt:rr@stpedd dhietd Gnay also be
éé’at@?%te%gt{wg ﬂ? h)brfocaﬁ)%? H]e$g tccr)ne nsa su%ﬁl ?%tﬂr?? as?qtﬁd (NGL)

necessar esired ra
erdapriien aettdﬁunme@ (RG)corggsrsrid cloen e east bedtmesrrﬁneri@rrﬂﬁll gaq a biogas.
preferred that the concentration of the sul phur

ound i s |ncre sed nmet hod.. | n
AP Epg TR bt e Teniee nslide erpey
fipxideh whigh mareeausiedEPeMS@G(@B recoveay prbsassdsamin @O capturg and

thrab@ %ol%rﬁ§%pdecbﬁé{r%ﬂgrﬁ an:offé @Jv%ﬁr%{néﬁgyraﬁﬁeeexﬁégtl&h 'sg%jnt
Pr e- sul i ng_avoi e change in

PoPHie Og?ﬂi" der '@H‘Sf ﬁ”?ﬁ‘fep "’l‘FQh%f"PfeﬂtngtgHS‘f'%@ﬁﬂ etﬁ@édﬁ"rﬁ’dw’aSh
proesssed qilldrymgrpgocs!;@p(e d.hristhyiene glygol, cepacthylynealycbihBectisol™,
@E’&BF@QEH metﬁarﬁr) orpév' t;el tfegf%'d bE/ the! ﬂv%n%lp%%s (Merr]éu%ay also be

However ver
removed from amlne streams used in acid gas removal units. Natural oils and fats such as

vegetable and fish oils may be treated by the process of the invention, optionally after further

processing such as hydrogenation or transesterification e.g. to form biodiesel.

Other fluid streams that may be treated include the regeneration gases from dehydration units,

such as molecular sieve off-gases, or gases from the regeneration of glycol driers.
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hi gh copper sul phi de absorbents often do not have the
necessary strength and durability. Furthernore copper

WO sooanoxpensi ve metal conponent. The present PCWEBRI00/050085

provi des anopti m sed conbi nati on of sul phur content

and phyS|caI properties conpaﬁed to current

Eeerm?reams \f/?lth are s%sc?‘%%bgertgg tuigr t{er?tetd bglttreoa%s?rg?ntss rl’jla aI%cr |nc ude those
\ablsfomb@rerdlm coriain pth gieyauey, aiseni¢ o gnlimeryrand @ sukidr cpipound e.g.

é’e@ﬁﬁﬂ rﬁa%ré?f;aet ﬁ@a?ﬁﬁﬁé%ry- @ﬁﬁn%sé'%tlrﬁ& E&ltaﬂﬂgﬁﬁ‘r@ém to which a
S 1S I N e a e
e N AU L Rl R g o %a?tﬁ“qnvakﬁoaot'aﬁd

gaseous fluids containing nmercury, arsenic or

% 6rg&rﬂylnvelnﬁor99 &f &R’QQQ# J'ﬁﬁ@tmheltehﬁe ﬁulloudoqta‘n§ water, preferably in low

drocarbon stream drocarbon stream may
keéef'% dherapgrdt Acta %oow' é’ﬂ'g@élﬁv% bR YRh BRY h%\toteéat@d For short
p@iotiai Theratysdryehtsodf eelpesentianentigy nbaydie regeneratd rsigity ateoprslonged

[ -1 G, e 0 -

PR B PP 7 R PO hollB .
(e.g. having an atnospheric pressure boiling point
Pﬁﬁa@ﬁ)ly(lﬁe A 6kptiont 6F nASBGH condacied Bt p8s p&rbture(HIo@. 150 °C, preferably at

ngag 158 lg(I) rtrgarst Sulél:ﬁ ?e b‘glrr%t)usré‘]%hg 8verr]§II c[’:\aan u)? fo:r34erch agsorptlon is
meﬁeﬁﬁedaﬁweer%r@ea lowms 43C m?dnbe @aedd@ goczﬂt qffeetrin e @tmeré dhvention.
AbRiRred Gngerduae dmboskoyeecg. catal ytic reform ng.
Refinery hydrocar on steans al so include carrier
streans such as "cycle oil" as used in FCC processes
amomérgaty oeabd orike fogedf dlemestdl merctiry exttorgaodmerpuricTdre@rganomercurous

Mogﬁ:cﬁr blﬂ@ pl%tsérﬁ ﬁ‘l%rﬂﬁb( |sebla|sti@ulgﬁl éﬂ”e@tﬁlé’ %erefgb\}mqsélérﬁéﬂfgl mercury
%artlcu arl%? en the crude oi'l is relativ

F"O'a‘tg'h%;'r‘ﬁrlff’é gf 'E?r&‘d'é may P imoyed fBP BYUCELPIEr 6¥H'°t353f t%% pencentration
QFméFélﬁﬁL in@Jab &t kA shr&im BXBARL.A-to FRMHERNIMI KA RERIBGANS between
be tregted usi ng the process of the invention,
@)@fmﬁmﬁNm gas or refined paraffins or olefins, for
exanple. Of-shore crude oil and of f-shore natural gas

re rticu ted with
Bt RO R B ecRd iAo i el G s e
santinirgsmegedry Blpassed direwblit. Peyiralystbe blesottreetit plced in the vessel as

@rlletcﬁrnnﬁé ﬁx\é@ toé!ds Jcbcﬁdlh?/grl&g\ﬁﬁ mgﬂﬂod@w&’@than G@%mtb% employed
such as natural [.1 quefi ed

NGL)
FEt P PEsmay LS ”(q_ﬁgﬁéf or g er@%%’é%o”écl?é'lﬁona hﬁ gephgurlpgrpce velocity
medubiathe absaesht mby bgiasheotinds regasly eMploydty dr ocar bon
fluids which may be treated according to the invention
i ncl ude carbon di oxi de, which may be used in enhanced

B inyestign/e fupthgridsecsibatly rferange @dh%fsvawp%m@'eaﬁep Figures in which:

s‘gméag@a gi2ph ¥&ttiRg the HgGesabtioai lpﬂiﬂl'eb 6Ma Wét a6@h RS re-sulphided
| avo 8qgnfra rapce ex tracti Hﬁ]olvent extraction

m aral /al a sorben ot accor € inveéntion
6?F%oa FOT §8SOm et 87941 ncludlng

obyealisy Isgrwarértohe'p@gdfseeldlg atﬁoma@rhprpfﬂeﬁcé@w piie-sgliridedy
Qﬁ/ﬁl@ﬁlﬁﬁ%ﬁs&&n&- acEcSrblﬁé RMhERGrB1Y i @bmpdBHPRIHY tdfifercially available
gre squleetﬁﬁ’}: 8u (as’oxide) impregnated alumina absorbent not according to the
invention, and

Figure 3 is a graph depicting the Hg absorption profiles of a wet pre-sulphided Cu/Alumina
absorbent according to the invention in comparison with a wet commercially available pre-

sulphided 9% wt Cu (as oxide) impregnated alumina absorbent,.
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Purisol" and nethanol), nmay be treated by the
i nventive process. Mercury nmay al so be renoved from

w@eionaoky eans used in acid gas renoval units.PCEGBR@D/050085

oils and fats such as vegetable and fish oils may be
treated by the process of t he % nventi on, optional l'y
pf Itesesrotfﬁet’lrvrél%%] qatgg tr %(s:oe} esnlt 8 L{Srgocr 1par"f-1 Slesb\Xera pl%ggraegj Iu%q%a Igranulatlon
fechniqhe sthewarige §%ép0mweme weregameied with atike water and mixed to form
Qr@&ﬁé@{i atHoBANt ﬂ&@resl'hg b%rg@rgwgfe%lpﬁlee&ﬁﬁﬂgsa dllﬁféchpdr@§en sulphide
| ecul ar si

?téeég‘rﬂe"l"gf‘l‘%’ﬂ‘ ’B?‘h‘&f{ yE 8? pr&?‘i & é“a% ! '8 W§{ert%%ﬁ%° M"%ﬁ”'%\‘d@d state
suRCBptidina@nirertiveiriagpasr @atcealty Noyattandicatismpdyaintesandpyessure.
al so i nclude those which inherently contain both

ner cur arseni c or antinony and a sul phur conpound
Eﬁé’l‘i%aﬂlﬂilﬁiﬁﬁ@i ural gas streans, or a nercury-,

Bl o8N tcCassExs tiandroli@my causanttain miarg isgiréseat2d @l offai 1€dmra-sized

&H{ &E&ggrgm%gorgaﬁ cgrﬁ ngqglgmdéc%’] E{)ér%ﬁ& ziREL o}fnds altrj]mlna

arsenit c, or an qy sent 1 nventi
pupprert a’p?a%"tﬁ'ecqwﬁf‘t Rifder W@%/C'Wgé?‘ & g Hbulan '%H gralesheupties vessel (id.
wmai) THY 3bedr aahynt bfthé evpHiRM&bsorbdht Wwae4398R0@s Oxifs ahdthe zinc

o s up to 5% vol may be tol erated
?Onotenp as%j)%vevr Re 8X'Xe%The absorbents of the present

invention may be regenerated sinply after prol onged
¢P(é3|@\§é+r2% mtt% bwa&@rhe 8f thPbat ws rﬁé&fe%b'ﬂngM BrélsakEd ¥bsBRBnt. The

BRErRa e W auBrbrda okt RaadDrbtet ST megratyye. fren the
watapeasategardedoel apw tHeS@REs tquickefidadatiihyabsdrbent papet. ole¥@daining

%eF 5% B}a\t}oltﬁﬁe &Lﬂg‘beﬁmgfﬁﬁé{éﬁ - n&aﬁggzgtﬁja!ed MQQIQ}nENtaI mercury
for nercury absorption is increased. Tenperatures

fos® TemAWlEWARRASE YRYEEsyowb e b apbip t?’?ﬁ?r%‘t”%éaé’ﬁt‘t 20°C)
smemit theffiuid Borpsicdoahe eaket-eapear rasteat aticathgrethe Sryihtdrial, at a Liquid
gng&%MtfganoE@r &?1 %Wéom%u;soémsgﬁ]?lgé \?/Qf%%l@h from the

or o curic or organone
@aﬁﬁwﬁ dre a”ﬂr?@a'pﬁeé% AtPSATVestifiep bigwied Paskarq ‘é&?P&rq g monitor mercury
ridI€ CAtithecend Rf the B3, itiedbet WasBRtkgcd B it€ ol éé{w@letnhd]t@éle eltassds,

\liLR fmer ang‘?s}g]eg lf'or¥ot£@r¥ {CI?JEQ cogm.ﬁ)t tS/qCIt” g@tlcal gm SSIB §%ecgr§scopy

e concen
feed strean1|s fromO0.01 to 1100 ng/Nn1 and nor e

Wﬁél@d'pYOﬁQQif%%s&Qerﬁ &h W@bﬁ Nﬂéﬁnlet 455 W &h cokipBrison with an entirely
d in an absorption

b bent t
FRBE P e g et TP B BTt ai i g mercury s
passed through it. Desirably, the absorbent is placed

NQ eﬁem@n%l@ﬁé&]ry @3s &&&téarfromﬁg refabt&eéj(lt @ﬁéia?n @.ﬁi@n? fh@'?@g hBLQs in which
known met hods. More than one

PR DuERCothEy HeAE e (AR P T avbl ngﬂ'ﬁsg.eﬁ fgmat e
ihfeefagatteen theyinitpin oet grautesiahy thetdnogrgriuldsheggdnspation ms also

Q&ergﬁa tﬂlsgrﬁ@fagéetnge normal |y enpl oyed. The invention
I's further described by reference to the follow ng

Exanpl es and Figures in which:
In comparison with the wet material, the dry absorbent profile is sharp, with the majority of the

mercury pickup confined to the first 6-10ml of the bed volume. However, with water present in
the inlet 25% of the bed volume, the mercury pickup slides down the bed and results in a much
lazier profile with the reaction zone being extended. This would result eventually in a faster
breakthrough of mercury from the vessel. A second reaction front is also observed, where the
mercury pickup of the bed increases at about 48% along the bed after a minimum. The

minimum point at about 30% down the bed corresponds to the section of the bed that was
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Figure 1 is a graph depicting the Hg absorption
profiles of a wet and a dry pre-sul phi ded conparative

w@oZzndbum na absorbent not accordi ng to the PCT/GB2009/050085

invention, Figure 2 is a is a graph depicting the Hg
absor ption profiles of two dry” pre-sul phided

e R A e B el AT G bt et e BEFE e B ey
ngmwnqaaﬂeas OX|de) |npregnated al um na absorbent not
according to the invention, and Figure 3 is a graph

epicting th absor on files _a wet
BBy Bt b ke et e e ooy ang e asolomerated
hrm\@neﬂmqen capabiityripenmoge@mersutylfrom theeliquiddwiirecashbanl strgam.
avai |l abl e presul phided 9% w Cu (as oxi de) inpregnated
al um na absorbent, . Unl ess ot herwi se stated, absorbent
WP%‘&W\"‘@HF pi?é?'tt ithe %&Pp%@“é Z'ﬁ? é%%tvd@a a[?s‘ioﬁljerﬁd 59%‘%‘?*&? i iHhout
wvisbihgniotheeowlitesyeing tHebg, I6 Blthatigiatamgd treeatusedvaereurg abdairptiedlis due to a

worﬁ%aﬂorl 6ftztnc§uﬂ?@attee£ h@??oﬂ&@&%ﬁw&t%r gr%r Elgsgg%n?éoa'mgb & the copper

cursors were su

sHirhieesulete Gefeer a@lﬁsﬁ wihgedaryteahed éqSH'Ej”Qk'ﬂ é\ﬁﬁcrﬁ%ieh’btﬂ@ capability of
thB®edptodembveaheremy.eri al s were taken to a fully
sul phided state using 1% H2S in an inert carrier gas,
(typi cal I y N2) at anbient tenperature and pressure.

f arative) In order to assess the
RBé@)h:leﬁfEﬁe&J?déﬁé‘cﬁnﬁ@glﬁéhsw&ﬁreﬂ)aﬁe@ﬁ %??dhhbatoz wittihe @flloRing

si zed particul ate granul ate bsor bent

E%Yﬁ%qsng sul phi ded copper and zi nc compounds,
2) orfi0rparts pyppeight obanithsBidried @ppemgdroxyoamodete, was char ged

E(Po@otdéﬁélbﬁkeubrﬁkafé%h&tnﬂ#}bﬁé{épt' on vessel (i.d. 18 mm).
he coeg;r content of the sul phided absorbent was 45%

\Wt Parigdy 9ioBksf PRARS CHBPTEINA A0 BT Y ACAIGHT abvRal comegt having a CaO
ootitathe)f. abditd 0 Yoavierus2bpant itlpulgite claple of t he bed was nade

up froma pre-soaked absorbent. The material was

i mrersed in demineralised water for 30 m nutes at _
Sityraesprenneried elif QS C inriror Iedovis pler apgsotiel v @t ainpient
ripelatige @ardics! B% dRuUkedr jrasuiyy dbkirbses henhmpaper .

The remai ni ng upper 75% by vol unme of the bed was dry
material. N-hexane saturated with elenental nercury to

Ehe gramiated mitenjals\pere plghided inifyadabdatonhie salyptierhia 1freithSde generate
mabtweBtpissgaer at ure (about 200C) such that the fluid
contacted the water-soaked material and then the dry
material, at a Liquid Hourly Space Velocity (LHSV) of
TheQduiphitled alpsot®0ts eter rgn inlike testsanipbaibedie Egarhpik éralthpugimthe beds in
Ezﬂ:ﬁ ch&ARL O Fun% zgndI Hopﬁre-@%i(ean%é/téﬁq\/ag ﬂep@atgéséh g@%&ér@ﬂlly

Hewl et t Packa . noni t or mercur eve
fyflabis resriPhiRd %/ég’f C” faﬁ é’X'B%)de\ﬁ%”%‘?dfélﬁ%l’f‘ obRftg T@e res”'ts are
e«pintaddh Eigred Joe mseltsSslhbw bretisqth compositions accordlng to the invention were

effective in removing Hg from the fluid, with the higher Cu content material providing a sharper
bed profile. The compositions according to the present invention also provide a sharper bed

profile than the commercially available impregnated Cu on alumina material.

Example 3 (wet testing)

An absorbent precursor composition was prepared in a granulator with the following
composition;

25 parts by weight of a flash-dried copper hydroxycarbonate,

75 parts by weight of alumina trihydrate,
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whi ch were anal ysed for total nmercury content by
| CP- Optical Em ssion Spectroscopy. The bed profil e of

wo bmoabeioy bent charged with the inlet 25% wet PET/GB2009/050085

conmparison with an entirely dré bed used in the sane
test is shown in Figure 1. | emental nercury was

(ELF %ar%tby \ght o) {J]?e]rs rc?erfe?&{s%‘crhas p%r{asroﬁﬁ ecglgi[pm% urr’A nag? %]errlneent he}vmg a CaO
thenp@f@gplééﬁ‘éd\{t Riushivarte Adenuilgife @aw- observed to form at

t he interface between the initially wet granules and

he dr tion s also, 0 at.
PR o dieraied ) 08 o B ERer s a0t AR S gttt
tehpertuye (abQO)‘iCbxeTﬁe sp)zuecrémdeeaf grengésanbminediviak 1¢5hemmaj ori ty
of the mercury pickup confined to the first 6- 10n1 of
the bed vol une. However, with water present in th
Tha @enuated meteighiovese 8”"?/'6‘Feﬂﬁ%theﬂ"’}'?8raﬁé\f t&é?ﬂ‘;‘ ik |z§’ '314SI tejggnerate
the\antive laesdogsit. and results in a nmuch |azier profile with
the reaction zone being extended. This would result
eventually in a faster breakthrough of nmercury from
Thresulpbiglge posopbegigias ien aeiaeied Br’?xﬁm?)ﬂﬂ witg the| fissh 29l g @0l g bed pre-
yhaRéEin ldBRinBRINY Matepi Thellpst@fas tdpeatbeeh & bemmaasias dvbiladleout

%resul% ooe? %éb\&}%djb(ggm?%é |mﬁaer%9nnEeQ amJnma agsor?erﬂt 't”aﬁé‘i”rv‘(}. ﬁlerﬁrst 25% of

correspon € Sec
e bethpretseake habe wawiptare @plcwddbﬂ:l@luﬁ 3and had
aggl onerat ed. As one progresses further dovvn t he bed,

he rmercyr ck ncreases may be co ded from
T o0E A e PR MR LR o SLABUF A Soou
tredgagfghcowmaidatietdfdvad Tae cetprratve © &peisiul impreghated alurpip@material,

Q%BG@H Béurfgrceﬂaetr BRy, suﬁé}écﬁjfrm HeQRAERRN ﬁ&t%ﬁ‘m mbRER PREET
zinc sul phides are

&é’?gf'gtgta{’wt%%/ ﬁﬁ&?g{%d(”%stoﬁ@ﬁtbe% shing to be bound by

any theory, It is thought that the reduced nercury

ﬁgérﬁg %H th Na?g%ﬂn&@togs&&mﬁa&hg\g gspé{ idd%f ﬁﬁlsgpﬁm&' a%ﬁorbents

equent coa
apppH by |aﬁ%th@@/% pﬁﬁam@ewa%avgﬂ%*ﬂm@gﬂaﬂ u'f‘t“??@?g of the
d@/m céhgdslietlof Bxamplet1] the phydical pieerteaserel datekrhifed on a 2-5 mm

§r§9@§%ﬂr%¥tte§’forﬁﬂ?‘?s§§d to renove nercury. Exanple 2
ry testing SOrbent precursor conpositions were
prepared in a granulator with the foll ow ng

amféa |Btjlk@éﬁ3|tle%QTM)h38 parts gy vv;el ght 0of a
CcoO \ roona )

TG B A s 7y ar T Lo R Ao Qg (g g gesting
cwmm rde clomyly ive$ sriculECedgwdivelingftheamess| by ithermoliment readyénder was
&sm& taB@éﬂ' tH GcHevE@Constant volume. The density was calculated by dividing the
mass by the tapped volume (TBD).

ii) Mean Crush Strength

An Engineering Systems CT-5 was used to measure the mean crush strength (MCS) of the
absorbent granules. The instrument was fitted with a S5kg load cell and calibrated. The granules
selected for testing were sized 3-4.mm, in order to reduce the effect of granule size on crush
strength. Twenty granules of each absorbent were crushed and a statistical analysis

performed.



10

15

20

25

30

35

content of about 40% wt, plus 4 parts Attapulgite
clay). The granules were dried at 1050C in air for 16

whowpdombd er a period of 2 hours at anmbi ent tePQEEGERMPOS0085

(ca 200C). The size range of granul es obtained was 1-5
mm The granul ated materials re sul phided in the
mﬁ%ﬁbmngﬁﬁ to saturation in 1% H2S to generate the
absS6rbent . The sul phi ded absorbents were run in
fpriysisdertsulpBurdestentiviae deifaimpsk uging &LEGO 86370 hytpmiyetiop@dd the
bubs&ARH iGRIQ MBsBrehdRt AEYpHRGIoN&. pre-soaked. The test
was repeated on a commercially avail abl e pre-sul phi ded
9% wt Cu (as oxide) inpregnated al um na absorbent. The
veRwrk Ssudure Adgpict ed in Figure 2 . The results show
?Man%%gme%m%ééd'a@ W&o @?&qrhGhMthtaoth&@n u M@Eﬁdr B frface

effective In renoving Hg fromthe fluid, w't
Ay hEP e AT ERENFmat er i al prOV|d|ng a shar per bed
profile. The conpositions according to the present

h@yﬁg}hggﬁﬁg§gégﬁgylde a sharper bed profile than the

a ai l'abl e i npregnated Cu on al um na
|é}up@lt|tatlvg§gﬁﬁpz@ys§ V(%Eﬂerf@rg@ pﬁ@g a RRilingdaghraBruker SRS3400.
}DHieﬁ’r@SlﬂtS @§t|n¢atmua@sé|énk/@abuha§ncp PERh @@ mieht ifthgaBstibert €mples by
e e R L
wei ght of alun1na trihydrate, 14 parts by wei ght of
phavdauis aFéCHlerﬁTdE% 1L 0rHR@bih Bostondof @b %a%l@bﬁ@ﬂaﬂ@fe@ 1 and 3 have
cenen O cont ent of Ebout

B caoun P BT Pl 95 Soe BT LS srparstipT fasfroreanated
1he% 0T wan detemirfedrby XRFrroealysis. after a period of 2 hours at
anbi ent tenperature (ca 200C). The size range of
granul es obtained was 1-5 mm The granul ated material s
were sul phided in the |aboratory to saturation in 1%
H2S to generate the active absorbent. The sul phi ded
absorbent was run as tested in Exanple 1 with the
first 25% vol of the bed presoaked in dem neralised
wat er. The test was repeated on a commercially
avai | abl e presul phided 9% w Cu (as oxide) inpregnated
al um na absorbent, again with the first 25% of the bed
pre-soaked. The results are depicted in Figure 3 . The
absor bent according to the present invention showed no
signs of aggloneration or colour change at the wet/dry
interface. The conparative 9% w Cu inpregnated

al um na nateri al
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properties of the
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TBD (g cm”) 0.76

1.06

0.65

MCS (kg) 1.13

2.39

1.33

Sulphur (%) 21

6.7

Sulphur Density kg/m> | 160

85

43.6

BET Surface Area

53.6
(m*g™)

12.3

59.2

Pore Volume (cm®g™) | 0.27

0.05

0.41

Average Pore Diameter

203
(A)

174

276

An increase in crush strength is observed for the absorbent of the present invention. The

sulphur density is also higher than for the impregnated material.



material was determ ned by XRF anal ysis. Table 1 An
increase in crush strength is observed for the
wabmonbeed of the present invention. The sul phP€T/GB2009/050085

density is also higher than for the inpregnated
material . Clains. 1. An absor b&ht conposition, suitable
Ea{msr enovi ng nercury, arsenic or antinony from a fluid

am  conprising 5-50% by weight of a particul ate
sul phi ded copper conpound, 30-90% by wei ght of a

parit i g bsofbeRiUBRPLSitioNBSUREbIEfor redddin h@rcﬁ@@b%r aﬁﬂﬁor@rfrom a

nor e ers, wherei e con

e aBubam oMt HEy SO SEspLY SSalpH 8 e PsaEopg gympound
wei gh8Q-9®% by Weigktlos @ paréewat@asppertinatgridl gand Itk remaingdn @neommore
the Sb‘ihcﬁgﬂé %greﬁlqp@ﬁéta%lmfa@ @Sintén? oﬁHJe Q@o%%ﬁt Qtﬁéjtﬁan copper
copper carbonate, sul phided copper hydroxi de,

sul phi'dRtfecis spet OYO¥'HE or mixtures of these. 3 . An
absorbent according to claiml1l or claim2 wherein the

S u onN:n algg%];b%rﬂ' e@;t:orblﬁ% R)rbla?rjn l‘f'\nhgt%fn tné/ g.flﬁl‘iq%g g%%pgm&rﬁwound is

m xt u?léprﬂﬁedﬂoﬁﬁc %ﬂppﬁ"cﬁa@ofﬁ‘te tSH@Q'éed gppperpdrarée syahiged copper oxide
accor gimiguited obtRyseone of claiml1 to 3 wherein the

bi nder content of the absorbent is in the range 5-20%

by weight. 5 . An absorbent according to any one of

cl & nmBn absorbent gaeeprding i atadm 4 of £laigt2 Whanele ihe anrbog matesiabis by

a_ secandink HydRted aMrkLlitnit, Mecdrid; Sificaldr BRInobificalt, 6MRure of two
bi nder and ﬁBe second bi nder is a high aspect ratio

bi nde?” BAYPHE®En aspect ratio >2. 6 . An absorbent
according to claim5 wherein the first binder is a

a|4C' N%@éo%%&&dlﬁgmﬂy opé &c&%m 1fo 3 wf%é?elﬁ%cﬁr@@montent of the
accor di ng) toclaimb or_cl 6 wherein the second

bi ndefPsPdeatis i thayPRYRS- ?qo/ﬁgff%‘e'&htay 8 . An absor bent
according to any one of clainms 5 to 7 wherein the

S ecsong Qﬁé&%‘%ﬁt e{cts,oralﬂ%f%taﬁ@eﬁé & c¥aﬁgs°1 oY coé’%ms.@“a @r?tso%gﬁéhtd

accor
rel at PRF'@”QA'Mﬁli‘ﬁ?%‘d andemghereip §1e figgh E'”@%M%P”tﬁ”h'd@er a’Fdeth? pecond

t he rBiR@R isld High &padt tatioindsithatiig seaspack rkonger ) . 10. An
absorbent according to any one of clains 1 to 9

wherein the total netal sul phide
6. An absorbent according to claim 5 wherein the first binder is a calcium aluminate

cement binder.

7. An absorbent according to claim 5 or claim 6 wherein the second binder is an

aluminosilicate clay.

8. An absorbent according to any one of claims 5 to 7 wherein the second binder is an

Attapulgite clay.

9. An absorbent according to any one of claims 5 to 8 wherein the relative amounts of the

first and second binder are in the range 1:1 to 3:1 (first to second binder).

10. An absorbent according to any one of claims 1 to 9 wherein the total metal sulphide
content, other than copper sulphide, is <1% wt, more preferably < 0.5% wt, especially
< 0.1% wt.



content, other than copper sulphide, is <1%w, nore

preferably < 0.5%w, especially < 0.1%w.11. An
wa@bmontaed according to any one of clainms 1 toPADGB2009/050085

wherein the density of the absorbent, expressed as the

sul phur density, isin the ra@e 50 to 200 kg S/ nB.

éﬁe 'g;fAn all)so%ent afc?rgrlﬁ%k)nag%topg o) g af']r’rgsr {) ﬁ nI‘i) v*%%?e?nrtﬂ? Q&sgty of?hney

f or mi ARporpetiommrshed a;sﬁhe:@mjwr ddnpity. ia Irptaerange: BAtoe208 ¢sp Sésm”-

conmpound capabl e of form ng copper sul phide, a

L U B e A 08 P B R SHSBcr

precuthestepspfii ) drying the absorbent precursor

mat erf al forn‘ﬂﬁ% Mpo§fﬂ$rpéyn$n£\9g 5 B§rt|c91r a@&éﬁpﬁ@rrcangangrcngb%%f

absor bent according to claim 12 wherein
the sul Hf’@?%fj’pg%réﬁ'pl“ge SRSt Rle UPRPTRAtRrEl, ARP Qe MFRLRinders,
conpoi)n dsr&euhgtrbadmbmsﬁmm kyfdmogreabssibketipratersocar bony!|

sul phg”ged%n% %%BM?%% r&‘PHéFeH’i!meiddes with the netal

und sul phide in the
dr| ed'Vbb%UdﬂhE’éﬁtth%F?r@%’Lﬁ%@rfor”&the abgopeBcess for renoving
mercury, arsenic or anti m)ny froma process fluid

CONRri, Si cont act i ng. s absor.b
accor ai r?g {j accorc?ng t{p %lm ?é whe:[eln lhef\/\fpﬁldln%aep |Sé3erform8d by reacting a

accor gilphyr @QD“R@P@FI seleptzd drpmdiydicgenylphitls,, camomsl ﬁ@'gfﬁ@e mercaptans
I enov g M}@@I&ﬁ&s@\ﬁtﬁ(ﬂf&hag cbﬁ’np&]n@'c%aﬂaﬂa dﬁfb@rﬁiﬁg B nfl® sulphide in the

mer cury éﬁnt ai ni ng fluid contains water in an anount
in thg B S 506 vol . 16. A mercury renoval
process conprising according to claim14 or claim 15

melréleA'ﬁchQs% i ré‘rhgnﬁgsmé}cﬁy %Fs%ﬁi@ropg’rﬂm%h)y ﬁé}ﬁb pﬂo%ess/ﬁwd comprising
ner cur renoval Fjr Qcess accor laim 15 or claim

16 whet g 37 fldy ity ap Sbsprpept ?008%6‘%0 Y 86‘5\566?1 11oras
st r eaprepdredadcegip éF eimoi2 og tiieatd. f rom a hydr ocar bon
dehydration unit.

15. A mercury removal process according to claim 14 wherein the mercury containing fluid

contains water in an amount in the range 0.02 to 5% vol.

16. A mercury removal process comprising according to claim 14 or claim 15 wherein the

fluid is a hydrocarbon stream.

17. A mercury removal process according to claim 15 or claim 16 wherein the fluid is an
off-shore hydrocarbon stream or a regeneration stream from a hydrocarbon

dehydration unit.



