WO 20081020250 PCT7G.200 7/090491 Mercury Renoval This invention relates
to nmercury absorbents and to a process for the renoval of nercury from a
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material in the absorbent overcomes the problems associated with prior art materials.

Accordingly the invention provides a particulate mercury absorbent comprising a metal
sulphide, a support material, a first binder and a second binder wherein said first binder is a
30  cement binder and the second binder is a high aspect ratio binder having an aspect ratio >2.

The invention further provides a mercury removal process comprising contacting a
mercury-containing feed stream with a particulate mercury absorbent comprising a metal
sulphide, a support material, a first binder and a second binder wherein said first binder is a

35  cement binder and the second binder is a high aspect ratio binder having an aspect ratio >2.

The absorbent may be sulphided ex-situ or sulphided in-situ according to known methods.
Hence the invention includes a particulate mercury absorbent precursor comprising a metal

compaund capable of forming the metal sulphide, a support material, a first cement binder and
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stream, particularly when the crude oil is relatively light, or a synthetic crude stream as
produced from tar oil or coal extraction for example. The fluid may be a condensate such as
natural gas liquid (NGL) or liquefied petroleum gas (LPG). Gaseous hydrocarbons may be
treated using the process of the invention, e.g. natural gas or refined paraffins or olefins, for

30 example.

Non-hydrocarbon fluids which may be treated using the process of the invention include
solvents, such as liquid CO,, used in extractive processes for enhanced oil recovery or
decaffeination of coffee, flavour and fragrance extraction, solvent extraction of coal etc. Fluids,

35  such as alcohols (including glycols) and ethers used in wash processes or drying processes
(e.g. triethylene glycol, monoethylene glycol, Rectisol™, Purisol™ and methanol) may be
treated by the inventive process. 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.
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Where concomitant sulphiding and mercury absorption occurs, the amount of suiphur
compound that is present depends on the type of sulphur compound and metal compound
used. Usually, a concentration ratio, as defined by the ratio of sulphur compound (expressed
30  as hydrogen sulphide) concentration (v/v) to mercury concentration (v/v), of at least one, and
preferably of at least 10 is used so that the precursor is sufficiently sulphided. Should the initial
concentration of the sulphur compound in the feed stream be below the level necessary to
establish the desired ratio of sulphur compound to mercury compound concentration then it is
preferred that the concentration of the sulphur compound is increased by any suitable method.
35
The metal sulphide is desirably one with a high capacity for mercury. One or more metal
sulphides may be present. The metal may be any which provides a metal compound which

shows a suitable capacity for being sulphided and hence for mercury absorption. Examples of
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The Support materials are desirably oxide materials such as aluminas, titanias, zirconias, silicas

25  and aluminosilicates. Hydrated oxides may also be used, for example alumina trihydrate.
Preferred supports are transition aluminas such as gamma, theta and delta alumina. The
support may be present in an amount 50-90% wt, preferably 70-80% wt (based upon on the
sulphided composition). By using the first and second binders we have found that the amount
of support material may be increased compared to prior art materials without sacrificing rate of

30 mercury absorption, strength or attrition resistance.

In the present invention, the metal sulphide or precursor is combined with a support, a first
binder and a second binder. The first binder is preferably a cement binder, in particular a
calcium aluminate cement. By the term calcium aluminate cement we include such calcium
35  aluminate compounds as calcium monoaluminate (CaO.Al,O3), tricalcium aluminate
(3Ca0.Al,0,), pentacalcium trialuminate (5Ca0.3Al03), tricalcium penta aluminate
(3Ca0.5Al,05), dodeca calcium hepta aluminate (12Ca0.7Al,03) and high alumina cements
which may contain alumina in admixture with, dissolved in, or combined with such calcium

aluminate compounds. For example, a well-known commercial cement has a composition
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support, are capable of providing absorbent materials of high crush
strength aftf POEAPeRL ForPETSrNe syohiied metal soraraubhiBRRLe M Srilsple PBICHEBur y
absor pt 2on. e Jhms agrauntexiofdate e tabiet Bithat e meeturyraytaibieg strart ey basvgecttd t o 15% by
vei ght  baseg0Nodilesoinansbtbatn bk aPSRLRANEPH /8 GYoRBHts are those prepared

from precursors containing unsulphided metal compounds having a capacity to be highly

sulphided. Itis preferred that the amount of unsulphided metal compound present is such that

the precursor may be sulphided to achieve a sulphur loading of at least 0.5% wiw, e.g. from 1 -

30 10% wt sulphur, although higher loadings of sulphur may be provided.

The absorbent precursor may be in the form of tablets formed by moulding a suitable powder
composition, generally containing a material such as graphite or magnesium stearate as a
moulding aid, in suitably sized moulds, e.g. as in conventional tableting operation.

35  Alternatively, the shaped units may be in the form of extruded pellets formed by forcing a
suitable composition, containing the absorbent precursor material and often a little water and/or
a moulding aid as indicated above, through a die followed by cutting the material emerging
from the die into short lengths. For example extruded pellets may be made using a pellet mill

of the type used for pelleting animal feedstuffs, wherein the mixture to be pelleted is charged to



20 The anmount of the second binder may be in the range 1 to 10% preferably
2 to 6% by weight on the un-sul phi ded absorbent precursor. Preferably, the
rel ati ve amounts of the binders are 2:1 to 3:1 first to second binder. The
absor bent e@mosgieiag t he sul phided netal conpound may beErGeeoemgo4sUi t abl e
physical form 25 e.g. as a granule, extrudate, or tablet so that the m
ercury-containing stream may be contact 8d with a bed of solid absorbent
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powder  conpo&im k gHTY. gaieanarisinaderrembasitiorgo aodemesits lo F%@hspélg”"@'r ®phite or
magnesi um stfadrak @regSarfgradiebll di ng aid, in suitably sized noulds, e.g. as in
conventional tableting operation. 35 Al ternatively, the shaped uni ts may be
in the formof extruded pellets forned b% forcing a suitable conposition,
cont ai ni ng t'HESEHEABREN A BETPSY PERYBXT | %beéﬁﬂe‘g?rttré?fe‘é'” PRYRer ¥%AR&t er and/ or
a noul di g adccklange ihndktiv@totitle edpmwenindehr ough a die foll owed by cutting the
material emerging fromthe die into short |enct he For exarrpl e extruded
pell ets may

I sed [letin
ani mal feedsﬁwﬁpﬁgerﬁaﬂagpggﬁ%P%%a\r/ﬁ %egl?ct on the Bur}a zirf 5 l"t andcpﬁ% strgcg.neo V\Dg
200" 8/ 020250V eRITRY BHF¢sFaDe thiura fhis Oﬁerahaﬁétsﬁt" iG36f eﬁ’éf%tf”bﬁha?*éor@&ﬁlm nder through
t he perf or atdneagerBfics\whd &hnd ek dehsety.ure is forced by a bar or roller wthin
I he cylipder: the resulting extruded mxture is cut fromthe surface of the
rotating cylinder by a doctor knife positioned to 8| ve extruded pellets of

the desired 1h§ﬁbiof?e”tﬂfefeé?bf¥é’?? %?Vﬁrag%ﬁ?d“"ﬁrsﬁ BIUBLNS 29k YR8 or bent  or

absorbent precursor may be in the formof 5 agglonerates fornmed by m xi ng
the absor benfheﬂﬁ/@ﬁbﬂ@@;ﬂhm&s%ﬁﬂe@'byMefréﬂc@tokHetféllb\ﬁlny\@Eaﬂfptes| nsufficient to form

a slurr Y, ar\dFlF caaes a sor T,nt grecursor ﬁnrrB(s)%!aryg%gTrteé)us?‘r%% %Iat%lﬁ? c rﬂc@g r Othl y

spheri cal , I'fFreg desire absor bent or
absor berd0 pr%@@@@'lwpwnﬁea&eéemmedwteat'twatw agt BpElP fAa grapdes in o
accel erat e tdwwbseinixer@ cofpet-hie: compaibn dimpekeg. badit tappetichbaraerhd shapingg et hods

have an eff t’/o vﬁ@op&grear%%%%% ﬁe%ssMs%ﬁbésYar@%gw?%ﬁwfséllfnuﬁétvbérs%sedw thin the

shaped artic es an turn t cant e JeBlt on the

absor ption %‘l‘fﬁ?%&*ﬂygﬁafeéf‘]"ﬂé"aﬁﬁﬁd ?lth‘? ﬁ@p%’r’%m&é Sf?/t Snpigestaisd. Bindsrs

were added to these two components, sometimes as a mix of two binders to produce the

25  desired affect. Binder 1 in each case was a calcium aluminate cement having a CaO content
of about 40% wt. Binder 2 in each case was an Attapulgite clay. The granules were dried prior
to sulphiding. Unless otherwise stated, drying was performed at 105°C in air for 16 hours after
a period of 2 hours at ambient temperature (ca 20°C). The size range of granules obtained
was 2.80 - 4.75mm.

30
To assess the performance of each of the materials screened, the physical properties of the
2.80 — 4.75mm material were measured before the sulphiding step. Mean Crush Strength
(MCS), Tapped Buik Density (TBD) and attrition resistance of the precursor were measured.
The MCS and attrition of the materials were also tested after each of the materials was

35 sulphided using H,S.

Mean Crush Strength (MCS): This analysis was carried out using a CT5 crush strength tester
fitted with a 50Kg load cell. The granules selected for testing were sized from 3.35 — 4.00mm

taken from the 2.80 — 4.75mm bulk sample, this would reduce any effect of the granule size on



The absorbent preferably has an average particle size within the range 1-10
mm The invention is further described by reference to the foll ow ng
Exanples. In all cases, absorbent precursor parti::les were prepared using
a granul ation techni que 20 wherein the solid conponents were conbined with
a rate watWpP 288@2WP%ed to formgranules in a Hobart nRGIEB20/SHIPper - zi nc
conposi tion conprising basic, copper car bonate and containing 60% w
copper, and 25% wt zinc (expressed as oxides) and about 15% wt al urni na was
used. Al umshgngtht BhyEhdsete Adddh al¥BfioMSBHA S 358y HRPMet-angB LRI thsddd, UN| ess

ot herw se StTﬁ%g\gr ?Lf‘”ﬁ%‘%é%m%"%&?ta{%‘dﬂc‘?g %greglntgaeaIBV\thq%O %n\g %ib SQmeti nes as
a mx of two binders to produce %e_. %.deswed affect. Binder 1"%n each
case was a CEPEICOMRTEATR NMeaptat & MeerearliyWalyD g saM®™O content  of about 40% wt .
Binder 2 in each case was an Attapulgite clay. The granules were dried

prior tgq s%mh@iimaens%%ﬁ Tﬂi%%£¥grr§@_u§1§]ga§0 ﬁﬁ%ﬂ ﬂé@émg cwgeﬁ@%rv&h%ﬁmd at

105"Cin air for 16 hours after a perio ours a I ent tenperature
(ca 20' Q). ‘r‘ﬁép‘&irei’é‘p?fawaaée%?o'@P%Ehﬁ?mgé“af?ﬂf'éneﬁ&ﬁCV'W/&%’ was ggnuallyfappsdiny 30 To
assess t he perdvgrmantet ofumeastihippoirt e mass & tHeahaterigle pecthe ) untetidep i cal
properties @fcoldbe 2.80 -- 4.75nmm material were nmeasured before the

sul phiding step. Mean Crush Strength (MCS), Tapped Bul k Density (T BID)
and attrition resistance of the precursor were neasured. The MCS and
attriti di ofAUftes TeRiP® IS SRibidevas catediaaststng ther thles madiapsh Ingfe titpemetioder | al s was
35 sul phi dedonsif segnpBthe MegtideCabtdibe Stvaengited Gd4iR)ely ifthb 37 amad yisd & was
carried out Iéﬁﬁl‘h@gcrﬂ. gﬁéuiﬁd'é'%jmiﬁﬁté ﬁl%ﬁrB pEr?o%Ftﬁé sanfpﬁeg\gasqemygqggéh @terﬁ@gg | oad
cell. The granul es selected for testing were sized fromg3 35 - 4.00mm
taken from tHEYZ 08 =T PrEAHIPH Y R'Y ® 7 W EosROUINg 1 BHipeeeainy ef fect of

t he granul e cgfuateddnasapOn ZROB/D2ODE D PETe®t 20QTY D &HOWM S at tist statvd thh tesB0

gr anul esisWerrge £HOHERerdl of ANEAMRS LQEBdiNR sBmaie to3eflo AM si ze range and
tested. The average of these results was taken to be the resultant val ue.
The standard deviati on was_ al so recorded as a nmeasure of the variability
wi thin the SHRPfIRI of BlateEpy ctne BEFKSIERETIAIS Ve RIS to a Ty suinfiged #aie Fiined*usi ng a
100m measuH,Hg ac kit ceohéar gasn ttyicalying lbr CRASIn pIDdaE @Cth i raes bited @k WaS( ni : of t he
test materi glestihel b B eHobARR aniB3JRNUal |y tapped to achieve a constant
volunme. At this point the nmass of the materials and the volume it held were
recorded® 10 Attrition Testing: Attrition testing was carried out using the
'tube net hofxamdiehl.t he tube nethod, a 50m of sanple of the sul phided

absor bent Wasmyed \geteReGWiB iRy IoWiRg @nBoskibnTaahslintsRepaaf weig®Ngt h 25 cm
Followi ng a 45-m nute tunbling period, the sanple was rewei ghed after the

Example Cu/Zn composition | ATH | Binder 1 Binder 2
Comparative 1 100 0 7 0
Comparative 2 25 75 14 0]
Comparative 3 25 75 0 14
1(a) 25 75 7 7

25  Resuits: Before sulphiding

Example MCS (Kg) | TBD (Kg/m®) | Attrition loss (% wt)
Comparative 1 1.28 0.77 1.4
Comparative 2 2.81 1.06 4.6
Comparative 3 1.42 0.92 0.6
1(a) 1.94 0.945 0.42




renoval

cal cul at ed based on the weight <1.0mm and the total
15 The tunbling period of 45 m nutes

at the start of the test.
subj ect ed Wwheosangse to 3600 falls.

of the <1.00mm fraction by sieving. The 0/n weight
attrition was
of materi al

loss owng to

wei ght

Sul ph! di ng of Mat erdTatm070b@IPr ecur sor

materials were taken to a fully sul phided state using 1% H/S in an inert
carrier gas, (typically N2 or CH4. in afl cases the flowrate of the gas
was 42 I|trF§e§u|thrAﬂg;S %Eri‘giﬁnt tenperature and pressure. 20 Exanple 1.

Sanpl es wer p_r_e_p_a_r_e_aJM the follow ng conpositions (all anpunts are
parts wei ght) . Exabaglanpl e || SuGwidnt Go s (Kg)o oh TBF KB : AttriforBiss e mt) 2
Comparative f c)lorgpggti\g 10 Conparatiye 245 2 7507364 0|3L. " gglonparjative 3 25
75 0 14 ---- \ ——— — Ao 25resutts—Befljore

sul phi di ng - pComparativeZ | .. 29 .. ) .28 pypnp W8S (K1 THS Kgiml)
Attrition | osiscdfismtije 3CQnpar asi ve 1 1188 0} 77 assd Cgnpar attive 2 2. 81 1. 06
4.6 Conparatf 3 1. 4270.9 .6 I(a 1194 45 0.42 2008711020250
PCT1GB2 0 O 711@)‘:“ 391 Zq:’é‘hm"*g.( Lpgc Sl “..: ehrg—Bxarpte—Stt-phur (svt
% MCS (Kg) TBD (Kg/m) Attrltlonloss %wt c)rnparative:|l 21.1 .13

0.76 0.8 Cdmpathatompanaonaf gogerigs Exanps 14? 8h°W€6ﬁbé('F taf“?/ [3andl Iy 310, 88 0. 2

1(a) 3.64 1pﬁ£arﬁ 082 spn@ling Frientdniparat\aertabmad 2 ieas aoighpruepstrehgtiesut Exanpl e 1(a)

shows hi g aﬂﬂﬁ ]’%@hfmqel haatrtﬂtfoh?ohsq pre and post suip hiding. The
as a

Conparatlve h crush 'strength out a very 5 poor attrition
resi stance (i.e. ahigh attrltlonloss)

Example 2.

In this example, further variations of the binder ratio were studied together with the use of hot

(55°C) and cold (ca 15°C) water during the granulation process.

10
Example Treatment | Cu/Zn composition | ATH | Binder 1 | Binder 2
2(a) Cold water 25 75 10 4
2(b) Hot water 25 75 10 4
Comparative Hot water 25 75 14 0
Results
Example MCS (Kg) MCS (Kg) Attrition (%owt)
(Unsulphided) | (Sulphided) (Sulphided)
2(a) 240 2.36 0.76
2(b) 237 2.52 2.13
Comparative 3.06 2.98 5.17
The results show that by using the combination of first and second binders that the attrition
15  losses are reduced markedly over the single binder sample. The use of hot or cold water does
not appear to have had a significant effect.
Example 3.
20 A further variation studied was to increase the copper level from the 25% level in the above

formulations to 50%.

Binder 2
4

ATH
50

Binder 1
10

Example
3(a)

Cu/Zn composition
50




Exam 1le ? In this exanple, further variations of the binder ratio were
studi ed together with the use of hot (55C) and cold (ca 15C) water during
the granul ati on process. 10 Exanple Treatnent Cu/Zn conposition ATH Bi nder
1 Binder 2 2(a) Cold Water 25 75 10 4 | 2(b) Hot water 25 75 10 4

Conpar at i vVWORB8/0aRE5er 25 75 14 0 Results ------------ BCT/GB200T/050491 - - - - - - -
Exanpl e MCS (Kg) MCS (Kg) Attrition (%) (Unsui phided) (Sul phided)

(Sul phided) 2(a) 2.40 '2.36 0.76 2(b) 2.37 2.52 213 Conparative 3.06 2,98
5.17 The results show that by using the combination of first and second

bi nders thatRetlte attrition 15 | osses are reduced markedly over the single
bi nder sanple. The use of hot or cold water doers not appear to have had a
significant effect. Keasmyd p 3MCS2G) A [f utmthew) vianitatioh gawst pdi ed was to

i ncrease the copper |evel fro 1eR% | ihn| t e | fornulations to
50% Exanple } Cu/Zn—eonpost t(@k&ﬁbﬁgﬁdﬁn r(‘.%}é@*d?&)j BQ@U&@'FB%};{) 0 10 50 WO

2008/ 020250 PCT/ GB20071%80491 d'87Resul t Efadnple MOS¥Kg) |' VI CS (Kg)
Attrition Mwt) (Unsul phided) (Sul phided) (Sulphided) ...,.,,... ]

. _++ 5., .Example 4: Mercury Pickup Tests

3t (a) 1.87.42 1.37, ExarrPI e 4: Mercury Pickup Tests Those formulatio rs
sel ect ed f or'"e¥defpuiR@selects
1) Example 2(a).

2) Example 3(a).
10 3) A comparative Example (Example 1 Comparative 3), containing only Binder 2.

The materials were prepared for testing by crushing a portion of the 2.8 — 4.75mm precursor
granules to grain size 1.0 — 2.0mm, then fully sulphiding in 1.0% of H,S in nitrogen at
42 litres/hr. Following the sulphiding stage, the H,S was purged from the reactor. The testing
15 was carried out using a 25m| charge of the above prepared absorbents, at LHSV = 7.0hr-1,
using n-hexane saturated with elemental mercury to ca. 1.0ppm w/v for a total run period of
750 hours unless ctherwise stated. This would allow comparison with standard runs carried out
previously. During the test period, the reactor effluent was occasionally sampled and analysed
for mercury slippage.
20
At the end of the test period, the beds were dried using a gentle flow of nitrogen, and removed
from the reactor as 9 discrete sub-beds using a vacuum method. Each of the sub-beds was
analysed for total mercury, using an ICP-atomic emission spectroscopic technique, to allow the
mercury profile to be determined. A further check was made, calculating the average mercury
25 concentration inlet the reactor during the run. From the analysis of the mercury level on each
weighed sub-bed, the weight of mercury was calculated on each, and the summation gave the
total weight of mercury passed through the bed during the run. Knowing the total number of
hours the run had lasted and the hexane flow rate in ml/hr, then the average [Hg] inlet the bed
in ppb of Hg (w/v) would be;

30

weight of Hg on beds (g) = ppb Hg
hrs on line x flow rate (ml/hr)

35 The results were as follows;

40



1) Exanple 2(a).
Conparative 3),

2) Exanmple 3(a).
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Inlet 1230 986 929 Ng | p pb (Wv) 11 dains. 1. A particulate mercury
absorbent conprising a sul phide of iro1ﬂ, copper or nickel, a support
material, a first binder and a second binder wherein said first binder is a
cement bi ngdgr..and the second binder is a high aspect ratio alumnosilicate
cl ay binder aving an aspect ratio >2. 2. An absorbent according to claim
1 wherein the support material is an alumna or hydrated alumna. 3. An
absor bent acdéorPHECUaY BEEIHMPLSOBenEFOFIPRFIDT RAERTEde Pl irpib cPRReser MikAlder is a

cal ci um al um nappeorceaem, diir8rter ahd aABcoAD SPE&aHerceh CEAT filétMEdéas any one of

claims 1 to 3 e C inder is an Attapulgite clay, .5 An
absor bent accor |_r(1e(§11\E %o&eg%@dﬁg%ger&g?ob%ﬁ'ﬁ 'rsfé"qghta(%p%t\rﬁh'g? féj‘fn%‘o?'ﬁcg?erci%ﬂqd\?%
amount s of the having 8p agpeet rattec?nd bi nder are in the range 2:1 to 3:1 (first

to second binder). 6. A nethod for naking the nercury absorbent according

to any one of clains,1 to 5 conprisi the steps of (i) conbining a
conpound of |E'ro ! At Aoy ding tfflg}ég’lm igB%B'I“é otPp ’H‘?tﬁ@aqﬁaﬁ‘@ﬁ‘gl'”a%ul phi de
with a support hvdtagadiadiminea first binder and a second binder in the
presence of water to forma particul ate absorbent precursor material, (H)
drying the ahsorbent precursor material, and (iii) sulphiding the precursor
material to 19 Eﬁ’ﬁ%rb Pafording il PTG 2rdersinghe firsbhipssr is agalciyme kel
conpound wher eiaunsieate cdmarsbinddrnder i s a cenment binder and the second bi nder
is a high aspect ratio

4. An absorbent according to any one of claims 1 to 3 wherein the second binder is an

Attapulgite clay.

5. An absorbent according to any one of claims 1 to 4 wherein the relative amounts of the

first and second binder are in the range 2:1 to 3:1 (first to second binder).

6. A method for making the mercury absorbent according to any one of claims 1 to 5

comprising the steps of

(i) combining a compound of iron, copper or nickel capable of forming a metal
sulphide with a support material, a first binder and a second binder in the
presence of water to form a particulate absorbent precursor material,

(i) drying the absorbent precursor material, and

(i) sulphiding the precursor material to form the metal sulphide from the iron, copper
or nickel compound

wherein said first binder is a cement binder and the second binder is a high aspect ratio

aluminosilicate clay binder having an aspect ratio >2.

7. A method according to claim 6 wherein the iron, copper or nickel compound capable of
forming the metal sulphide is combined with the support material, the first binder and

the second binder in the presence of water in a granulator.

8. A method according to claim 6 or claim 7 wherein the sulphiding step is performed by
reacting a sulphur compound selected from hydrogen sulphide, carbonyl sulphide,
mercaptans and polysulphides with the iron, copper or nickel compound capable of
forming the metal sulphide in the dried absorbent precursor material.



alum nosilicate clay binder having an aspect ratio >2. 7. A method
according to claim6 wherein the iron, copper or nickel conpound capabl e of
formng the netal sul phide is conbinedqw th the support material, the first
bi nder and the second binder in the presence of water in a granulator. 8.
A met hod according to claim6 or claim?7 wherein the sulphiding step is
perforned by9 rAmerchigeraovelitrpies? CRTBRISHE AeNtactingz ewuR camRIRYe o8 P8l phi de,
car bonyl sul ph'\ﬂﬁh,andﬁ%r%@b@%ﬁjlr@ﬂﬁlamw@lﬁsﬂhbd%ﬁpr\ebérbdéd&erdlngﬂﬂany(wpper or
ni ckel conpound caggﬁqﬁ formng the netal sulphide in the dried

absor bent prec erial. 12 9. A nmercury renoval process conprising
contacting a nercury-containing feed streamw th an absorbent according to

any of clai ”501ABé?tl&la@ém%@@%ﬁ%éﬁ?&@éﬁédﬂ%rﬁﬁlsﬂgﬁn Pdn, c6dpat dmickeit 0 8. 10. A
particul ate nmercury absortgefcr)mf E]r ecur sor l{%@{?g“ SI.n opper or

ni ckel  conpour®TPIPLIPR? PR ER v Wﬁrﬁ% ntuw'%r? ¥P&%t rent with a
sul phur  conpousthpoands apymott materiel & st blradefiirrdﬁseborrddmdeamﬁer&m%ld(ﬁlﬁﬁ bi nder,

wherei n said fifish: sidafeht Ulrﬁeraarﬁi%@&rcorm HTQJ%FIS@W\%h%Q&C&%ﬁ@QQﬂI‘HbQ@% is a
hi gh aspect ratio a\ um nosi | 1 cat ay binder having an aspect ratio >2.

11. A nercury a%%’d%”l?éhhﬂavb‘ﬂé‘l?ﬁ?%eﬁffra%%%r ding to claim 10 wherein the support
material is an alumna or hydrated alumna. 12. A nercury absorbent

precursor acgergl h@%uﬁ%b%&r nrt‘rhr]egurgcgig%oi&rﬁyeta Liahed Gildeid (e shipdortimatddbingler i

cal cium alum nate ce rcury absorbent precursor
according to andn W“WFWP‘@W@'UW%O 12 wherein the second binder is an
Attapulgite clay. 14. A ner cury renmoval process conprises contacting a

rercury- cont gk i 8RR R Bt rtatlco%? R ABIRIPANS: BATRY hidfyR et al

sul phi de cap sorbent is forned
by contacti ng ianﬁ@t@lcp'ﬂ‘e@m's@?cmpm@qfng an iron, copper or nickel
conmpound capabl e of formng the nmetal sul phide, a support material, a
first binder rst stream cantain sul phur
conpound, grgf“ﬁrcg%agscfrf’?’g Preﬁll‘rﬁcﬁé"?cqr‘g”géoée’ﬁ% e BRI g‘rg t%ﬁdd }lt’er?%n ggcond

bi nder i s a hi géecaspecier sahiAbapudditagianosi | i cat e cI ay binder having an aspect
rati o >2.

14. A mercury removal process comprises contacting a mercury-containing feed stream
with an absorbent comprising a metal sulphide capable of absorbing mercury and
wherein the absorbent is formed by contacting in-situ a precursor comprising an iron,
copper or nickel compound capable of forming the metal sulphide, a support material, a
first binder and a second binder with a first stream containing a sulphur compound,
wherein said first binder is a cement binder and the second binder is a high aspect ratio

aluminosilicate clay binder having an aspect ratio >2.



