»1- PROCESS FOR THE REMOVAL OF MERCURY The invention relates to.a process

for the renoval of nercury froma hydrocarbon-containing CTHIS ISHEET ¢ BERN

the aid of an ent. Such a process is (disclosed in YS- A 4RBEUACHDS.
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particular fromsaid cracker feed such as gas condensate with
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descri bes how ercury is renoved from a non-pol ar or- gani c nedi nd i p
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fcury daring the cracking process and the

upgradi ng of the cracking products. Mercury is known to initiate corrosion

of nmet- alg (such as al um ni um containing equi pnment present in those

sections where the i

removal of mercury and/or other heavy metals from a
cracker feed with the aid of an adsorbent.
Such a process is disclosed in US-A-4,950,408.

10 It describes how mercury is removed from a non-polar
organic medium and in particular from a cracker feed such
as gas condensate with the aid of a sulphur-containing
adsorbent. This is done in order to alleviate or,
preferably, avoid problems from mercury during the

15 cracking process and the upgrading of the cracking
products. Mercury is known to initiate corrosion of metals
(such as aluminium-containing equipment present in those
sections where the cracked products are further upgraded)
and to poison catalysts further down the process. In

20 -addition, mercury is extremely toxic, which is why direct
contact with people and/or the environment should be
avoided as much as possible.

Besides mercury, such cracker feeds also contain
other heavy metals. It is known from for instance US-A-

25 4,911,825 that such feeds may contain a large number of
heavy metals as impurities, the metals generally being
present in the form of organo-metallic complexes. As heavy
metals may be mentioned here: nickel, vanadium, arsenic,
chromium, lead, cobalt, copper and zinc.

30 The literature already describes many efforts to
remove one or more of these metals, which often occur in
low concentrations in a cracker feed (concentrations of
the order of, say, 10-10,000 ppb (parts per billiom)),
from such a feed; see for instance both of the above-

35 mentioned patent specifications and the literature
references contained in them.
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process. In addition, nercury is extrenely toxic, which i 'ﬁﬁWSH ,Fut
contact with people and/or the environnment should be avoi fled ARy igﬁA§§EENI
possi bl e. . Besi des nercury, such cracker feeds al so contai mother G
fetals. It is known fromfor instance US-A“ 4,911,825 that such feeds may
contain a | arge nunber of heavy netals as |npur|t|es the netals generally

be- ing present in the form of organo- netalllc (of0) Iexes. As heav tals
may be mentioned here: mMR&k&PPLAfFARt Ragfopndthat &, REAGRRS Ié%ﬁvi rpg%bal t,

copper and zi nGemohh€l ot &ﬁ@ﬁdﬁﬁyadﬁ@ mummﬂs fdcm te re- rmve
cracker Teed (UARRAE Eaedner b (ihe 3, SE L adoMbaE R ol AL 0.,
billion)), frmasnmkynel@e&l,sateesfmtwmtmmelﬂ)mmi (ﬁh&hdﬂt&)(ﬂ@&@d tioned
patent spegi f ifeaé& O@if‘f%éé}etéétl?i&ﬁqecéﬁééﬁfn&f mercury and/or other

heavy metals.

The process according to the present invention
offers a solution for this; it is characterized in that
the cracker feed is also subjected to magnetic filtration.
10 Without wishing to commit itself to a

o

scientifically sound explanation, the applicant presumes
that the result of its invention is due to the capturing
of magnetic and/or magnetizable solid impurities in the
cracker feed. In the cases that have been encountered the

15 mercury or other heavy metals to be removed seem to adhere
at least partially to such solid impurities and therefore
can no longer be effectively removed by the adsorbent.

The application of magnetic filtration leads to
the removal of such magnetic and/or magnetizable

20 impurities and thus leads to a higher capture efficiency.

As an additional result the process according to
the invention leads to a reduced polution of the equipment
in the cracking process through a reduced formation of
carbonaceous deposits.

25 It is known to remove magnetizable impurities
from aqueous streams through magnetic filtration.
Reference may in this context be made to the article
"Waste waterprocessing with HGMS (High Gradient Magnetic
Separators)" by R.R. Oder and B.I. Horst, in the

30 Filtration and Separation journal, July/August 1976, pp.
363-377.

The relevant literature gives no indication
whatsoever, however, of the fact that a low capture
efficiency for mercury and/or other heavy metals from a

35 cracker feed using an adsorbent is attributable to the
presence of magnetic and/or magnetizable solid impurities

in such a feed. ) [N
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€s contained in them The applicant has found that a procgss for the re-
noval of mercury froma cracker feed with the aid of an @dmosReg

i.n all cases yield a satisfactory result angd that the tr¢
has too high a content of nercury. - 2- e process accord _ :
present invention of- fers a solution for this; it is characterized in that
the cracker feed is also subjected to nmagnetic filtration. Wthout w shing
to comit itself to a scTRMtPEPLeNS yisREREesqhlinapPRhied Hen Mith cnrnay
presumes that ghet rthe Skeédd Ois i FrétIVAh et o' nddhdtite COPLIN A thibPf
magneti c

prior to an adsorptive treatment being applied.
A possible embodiment of the magnetid filtration
5 comprises a column filled with a magnetizable or,
preferably, a ferromagnetic packing (such as steel wool,
sponge iron etc.), the column being provided on the
outside with magnets, preferably electromagnets. As
mentioned in the above article, extremely high magnetic
10 field gradients (10-100 million Gauss/cm) can be applied
in such an embodiment, at magnetic field strengths of
0.01-10 Tesla.
In order to improve the capture efficiency for
small, dispersed, solid impurities (the particle size of
15 such solid impurities is of the order of 0.1 to 100 pym (or
even larger)) it is preferred to apply, besides magnetic
filtration, also microfiltration. The latter, being a
technique known to one skilled in the art, is usually
carried out as membrane filtration. Its main object is to
20 remove small particles which because of their small size
(from 0.1-10y) are only partially captured by magnetic
filtration. Thus, it is preferred for microfiltration to
take place after magnetic filtration. A high removal
efficiency would be possible with microfiltration alone;
25 it also has disadvantages:
— a relatively large concentrate stream remains:
- high pressure drops must be applied across the membrane;
— large filter areas are required.
Another possibility of removing solid
30 impurities, i.e. a sedimentation process, has analogous
disadvantages. Such a process employs decanter
centrifuges, which may also be operated continuously (in
that case the sediment is scraped from the drum by means
of an Archimedean screw). These machines, however, have a
35 high energy consumption and are expensive to maintain.
The above-mentioned disadvantages are largely overcome by
applying microfiltration following magnetic filtration.
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and/ or magnetizable solid inpurities in the cracker feed.
have been encountered the nercury to be renpbved seens to
partially to such solid inpurities and the[ffore can no
éffective- |y renoved by the adsorbent. -The® application of nagnetlc
filtration leads to the re- noval of such magneti c and/ or magneti zabl e
impurities and thus |leads to a higher capture efficienc As an additi onal
result the process accorBhegnagnetic jfhikiry ofs |perienap r%ﬁﬂﬁﬂﬁF?kﬁ@tion

of the equip riéuiéael apiqhé\g D& OCEES AT OnE el 1@ diniesk £01 ned p ol ed
car bonaceous eposits

own renpyve netizabl e i t|e from
aqueous strearf® tth LEﬁF%%@héPYcd¥$¢??%39EﬁPgEEE #%#i#n%? ont ext
be made to thefnidhing wiNist® gas cor a)rpt@ssdngswd:druéﬂ@ fhé gina et ent

Magneti ¢ Sgpaﬁfield to disappear, which may be accomplished by either

removing the magnets or, preferably, by switching off the
electromagnets applied, the captured solid material can
readily be removed from the magnetic filter and collected

. for further, separate processing.

10 The process may be applied to any kind of
cracker feed containing the troublesome heavy metals
mentioned. The following examples thereof may be
mentioned: gas condensate, naphtha, LNG (Liguid Natural
Gas).

15 Depending on the kind of feed (where volatility and
viscosity play a role), the temperature at which the
process is carried out may vary between -50 and +150°C,
more preferably between —-30 and +120°C, still more
preferably between 0-60°C.

20 The process is in principle suitable for any
process in which mercury and/or other heavy metals are
removed from a cracker feed. It is especially suited for
processes where an adsorbent containing sulphur in the
form of a mercapto group or a polysulphide group or in the

25 form of metal sulphide is used.

An adsorption process employing a mercapto group
is extensively described in US-3A-4,950,408; an adsorbent
with a polysulphide group may for instance be obtained by
treating a strongly basic ion exchanger with a mixture of

30 alkali metal (hydro)sulphide and elemental sulphur (see
e.g. US-A-4,843,102). As regards the use of a metal
suphide as adsorbent, reference may be made to e.g. US-A-
4,094,777, where a copper sulphide on a carrier is used.
Other sulphur-containing adsorbents are mentioned.in i.a.

35 NL-A-7,613,998 and US-A-4,911,825. Such agents usually
have a carrier material, which may be of either a
polymeric_nature (e.g. polystyrene crosslinked with
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rators)” by R R Qder and B.l. Horst, in the Filtration and_Separation
journal, July/August 1976, pp. 363-377. The relevant |itereHISISHEET WS BREN
|nd|cat|on what so- ever, however, of the fact that a | ow|capt UREPICEDCI enc)
for mercury froma cracker feed using an adsorbent is attrrputaple to thne
presence of magnetic and/or magnet- izable solid inpurities in such a feed.
The process is_preferably applied in such a way that the feed is first

subj ected to rignnyk benzere) or P ANt inergarte rpAtuLe t (sughh@® Dbei ng

applied. A posSyhEnfdDos TReU s szééhff@&“eéé'@nféééd 3&&%:?)0”1)1:& Sive @
colum filled wth a nagnetlzab1e or, pref- erably, ferronmagneti c packing

(such as st eelCa®R|of SIARKLT (TReds c"’l}lclih‘ée%“\‘}a‘iﬁrrp%eﬁwrprm ed on the
out- side wthRingeity EEftoah YerpSrdtiFPNets prASfddibly treated at

5 elevated temperature it may be advantageous to apply an

inorganic carrier material, which as a rule is less
temperature sensitive than polymeric carriers.

If the cracker feed contains non-magnetizable
solids, an increased removal efficiency for mercury and/or

10 other heavy metals may be obtained by adding to the
cracker feed a magnetizable or magnetic component in
combination with a chemical coagulator (such as FeCl,).

By so doing, the impurity can be captured
through magnetic filtration after all. As magnetizable or

15 magnetic component use may be made of e.g.: cobalt
ferrite, barium ferrite, magnetite, nickel ferrite,
ferrite magnets. Preferably, magnetite is used as
magnetizable or magnetic component. For further details,
reference is made to the above-mentioned article in

20 Filtration and Separation.

The process is elucidated below on the basis of
examples and a comparative experiment; it is emphasiéed
that these serve to illustrate the invention and that they
must not be regarded as limiting in any way.

25
Example 1
The experimental set-up consisted of the
following elements:
a) a magnetic filter consisting of a column 30 cm long
30 and 1 cm in diameter, filled with steel wool
(diameter 20-40pym) with a packing degree of approx.
10%. An external magnetic field of 0.2 Tesla was
applied;
) b) an adsorption column 16 cm long and 2 cm in diameter,
35 filled with IMAC SM 1 R, an adsorbent containing a

mercapto group, supplied by Rohm & Haas.
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~3- tioned in the above article, extrenely high magnetic field gradients

(10-100 mllion Gauss/cm can be applied in such an enbo ~C
tield strengths of 0.01-10 Tesla. In order ¢q inprove th 'Bﬂ§§ﬁﬁErHAg EEN
&fficiency for small, dispersed, solid inpdtities (the particlBRERAFEDq

such solid inpurities is of the order of 0.1 to 100 [err]m (or even |arg-
er)) it is preferred to apply, besides magnetic filtration, also
mcrofiltration. The | ath <928 [ROBAPRSA LR (FRPRERLIGRGWPR AVARRGK | 3DREPX n t he

art, is usual |35@3§§b a@bmurﬁ%mrapﬁ@aﬁ iOJM@thHI iddms m rpmé@t is to
renove smal | t|- €kﬁmh|ch because of their snall size

0.1-10[err]) t9SETYP At 1AM tb?}“?ﬁfg?]féﬁ% 3% 13 r%]tc?"brfatﬁt&f
0.2 l/h. Throughout the experiment (50 days) the average

5 mercury outlet concentration was always less than or equal
to 10 ppb.

)

Comparative experiment A

The same feed was passed only through the
10 adsorption column under the same conditions as in Example
1. The capture efficiency for mercury was approx. 65%.

Example 2
To the set-up was added a microfilter consisting
15 of a membrane cell with a mesh width of 0.5 ym and a
filter area of 28 cm?, which was inserted between the
magnetic filtration and the adsorption column. Example 1
was repeated; the average mercury outlet concentration
over a period of 75 days was less than or equal to 5 ppb.
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"t is oreferred for mcrofiltration to take place after mag- netic
filtration. A high renoval efficiency would be pos- sible mnth

mcrofiltration alone; it al so has disadugn;ag- es: - ar F
concentrate streamremains; - high pressure drops nust be éﬁﬂ g
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the menbrane; - Jlarge filter areas are required. Another possibH+
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renmoving solid inpurities, i.e. a sedinentation process, has anal ogous

di sadvant ag- es. Such a process enplo%éi&ﬁ%ﬁ#ﬂ#—centrifuges, whi ch

may

al so be operated continuously (in that case the sedinent is scraped from
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above- nent i oned d|smdwmhsagesmaaectam@piyfeed with the aid of an
5 adsorbent, characterized in that the feed is also

subjected to magnetic filtration.

2. Process according to Claim 1, characterized in that

microfiltration is also applied.
3. Process according to either of Claims 1-2,
10 characterized in that a column filled with ferro-

magnetic material as magnetic filter is applied in

the magnetic filtration.
4. Process according to any one of Claims 1-3,
characterized in that the magnetic filter applied

in

15 the magnetic filtration is periodically regenerated
by disconnecting the magnetic field and flushing with

a gas or liquid.
5. Process according to any one of Claims 1-4,

characterized in that a temperature of -30°C to 120°C

20 is applied.
6. Process according to any one of Claims 1-5,

characterized in that the adsorbent contains sulphur
in the form of a mercapto group, a polysulphide group

or a metal sulphide.
25 7. Process according to any one of Claims 1-6,
' characterized in that a magnetic or magnetizable

component is added to the cracker feed in combination

with a chemical coagulator.

8. Process according to Claim 7, characterized in that

30 magnetite is used as magnetic or magnetizable
component. I —
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overcdite by applying mcrofiltration follow ng magnetic filtration. -4-
The magnetic filter is preferably regenerated peri- odj tyr—f-t-hat—i-So—ty d
of the solid material captured on the filtey)_ by dlscoﬁngﬁﬁs 'Eﬁésﬁﬁéﬁe.ic
field and flushing with a gas or a liquid. eérB causi ng thendJREACEDf i el df to
di sappear, which may be acconplished by elther r emov- ing t he magnets or,
preferably, by switching off the el ec- tromagnets applied, the captured

1)

solid material can readily be renov etic filter and collect-
ed for further, separate processing. The process nay be applied to any kind
of cracker PROCESS FOR THE REMOVAL OF MERCURY

5 The invention relates to a process for the

removal of mercury and/or other heavy metals from a
cracker feed with the aid of an adsorbent. The process is
characterized in that the feed is also subjected to
magnetic filtration.

10
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feed cont a| |ng t he -t roubl esonme heavy netal s nmen- tioned. The-fellow.ng

exanpl.es thereof may be nen- tioned: gas condensate, naphthé B[D{x_lﬁCEMENZ[ i SHEET
Nat ural Gas)! pendi ng on the kind of feed (where volatilit}y famtvrs=

cosity play rD(Xe) the tenperature at which the process ig ( r%hep Bqlbg
may vary betweenl-50 and +150C, nore preferably between - -30}a E B
+120[err] C, sfwll yfore prefer- ably between 0-60[err]C The|placess.is_in
principle swtable for any process in which nmercury is renoyed froma
cracker feed. It is especially suited for processes where armradsorbent

cont ai ning sul phur in the formof a rreicapto gr oup or a pol ysul phi de group

or in the formof netal SLﬂRpﬁté%erbaﬁ ML%dsor |on process enploying a

mer capt o group

The invention relates to a process for the removal
of mercury from a hydrocarbon-centaining cracker feed
with the aid of an adsorbent.

Such a process is disclosed in US-A-4,950,408. It
describes how mercury is removed from a non-polar or-
ganic medium and in particular from said cracker feed
such as gas condensate with the aid of a sulphur-con-
taining adsorbent. This is done in order to alleviate or,
preferably, avoid problems from mercury during the
cracking process and the upgrading of the cracking
products. Mercury is known to initiate corrosion of met-
als {such as aluminium-containing equipment present
in thosa sections where the cracked products are further
upgraded) and to poison catalysts further down the
process. In addition, mercury is extremely toxic, which
is why direct contact with people and/or the environment
should be avoided as much as possible.

Besides mercury, such cracker feeds also contain
other heavy metals. It is known from for instance US-A-
4,911,825 that such feeds may contain a large number
of heavy metals as impurities, the metals generally be-
ing present in the form of organo-metallic complexes.
As heavy metals may be mentioned here: nickel, vana-
dium, arsenic, chromium, lead, cobalt, copper and zinc.

The literature already describes many efforts to re-
move one or more of these metals, which often occurin
low concentrations in a cracker feed (concentrations of
the order of, say, 10-10,000 ppb (parts per billion)), from
such a feed; see for instance both of the above-men-
tioned patent specifications and the literature referenc-
"gscontained in them.

The applicant has found that a process for the re-
moval of mercury from a cracker feed with the aid of an
adsorbent does not in all cases yield a satisfactory result

and that the treated feed still has too high a content of
mercury.




| s-extensively described in US-A-4,950,408; an adsorb- ent ppth 2
pol ysul phide group may for instance be ob- tained by treati %ugggMEMﬁHEErF
basi ¢ i on exchanger with a m xture of alkali netal (hydro)splphide and

sul phur (see e.g. US-A-4,843,102). As regards the| upeldf FEBM998
suphi de as adsorbent, reference nay be made to e.g. US-A-4,Pp9, 777, where
copper sul phide on a carrier is used. -5- O her sul phur-gontaini ng

adsorbents are nen- tioned in i.a. NL-A-7,613,998 and US-A-KX.911,825 _ Such

el enent al

agents usually have a carrier material, which may be of either a polyneric

nature (e.g. polystyrene
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The process according to the present invention of-
fers a solution for this; it is characterized in that the
cracker feed is also subjected to magnaetic filtration.

Without wishing to commit itself to a scientifically
sound explanation, the applicant presumes that the re-
sult of its invention is due to the capturing of magnetic
and/or magnetizable solid impurities in the cracker feed.
In the cases that have been encountered the mercury
to be removed seems to adhere at least partially to such
solid impurities and therefore can no longer be effective-
ly removed by the adsorbent.

' The application of magnetic filtration leads to the re-
moval of such magnetic and/or magnetizable impurities
and thus leads to a higher capture efficiency.

As an additional result the process according to the
invention leads to a reduced polution of the equipment
in the cracking process through a reduced formation of
carbonaceous deposits.

It is known to remove magnetizable impurities from
aqueous streams through magnetic fittration. Reference

may in this context be made to the article "Waste water-
processung with HGMS (High Gradient Magnetic Sepa-
rators)" by R.R. Oder and B.|. Horst, in the Filtration and
Separation joumal, July/August 1976, pp. 363-377.

The relevant literature gives no indication whatso-
ever, however, of the fact that a low capture efficiency
for mercury from a cracker feed using an adsorbent is
attributable to the presence of magnetic and/or magnet-
izable solid impurities in such a feed.

The process is preferably applied in such a way that
the feed is first subjected to magnetic filtration prior to
an adsorptive treatment being applied.

A possible embodiment of the magnaetic filtration
comprises a column filled with a magnetizable or, pref-
erably, a ferromagnetic packing (such as steel wool,
sponges iron etc. ), the column being provided on the out-
side with magnets, preferably electromagnets. As men-



crosslinked with divinyl benzene) or of an inorganic na- tur{gs
alum nas, silicas, zeolites, activated car- bon). In the ca 3‘ = Nﬁaﬂ;SHEET

f eeds whi ch because of their high viscosity (at roomtenper turﬁi are
preferably treated at el evated tenperature it may be advant dgdou 4t §EBLIICH
an inorganic carrier material, which as a rule is less tenpgrgture
sensitive than polyneric carriers. |If the cracker feed contdi ns
non- magneti zabl e sol - ids, an increased renoval efficiency floL _nercury nay

;

be obtained by adding to the cracker feed a nmagnetizabl e or nagnetic

conponent in conbination with a chem cal coagul ator (such as FeC[err]). By

so doing, the inpurity can be captured through nmagnetic filtration after

all. As magnetizable or magnetic conponént use may be nade of e.g.: cobalt

ferrite, bar- iumferrite, magnetite, nickel ferrite, ferrite magnets.
tioned in the above article, extremely high magnetic field

gradients (10-100 million Gauss/cm) can be applied in
such an embodiment, at magnetic field strengths of
0.01-10 Tesla.

~ In order to improve the capture efficiency for small,
dispersed, solid impurities (the particle size of such solid
impurities is of the order of 0.1 to 100 um (or even larg-
er)) it is preferred to apply, besides magnetic filtration,
also microfiltration. The latter, being a technique known
to one skilled in the art, is usually carried out as mem-
brane filtration. Its main object is to remove small parti-
cles which because of their small size (from 0.1-10u)
are only partially captured by magnetic filtration. Thus,
it is preferred for microfiltration to take place after mag-
netic filtration. A high removal efficiency would be pos-
sible with microfiltration alone; it also has disadvantag-
es:

- arelatively large concentrate stream remains;

- high pressure drops must be applied across the
membrane;

- large filter areas are required.

Ancther possibility of removing solid impurities, i.e.
a sedimentation process, has analogous disadvantag-
es. Such a process employs decanter centrifuges,
which may also be operated continuously {in that case
the sediment is scraped from the drum by means of an
Archimedean screw). These machines, however, have
a high energy consumption and are expensive to main-
tain. The above-mentioned disadvantages are largely
overcome by applying microfiltration following magnetic
filtration.



Preferably, magnetite is used as magnetizable or mag- netic conponeht. For.

further details,

reference is made to the above-nenti onedfgFh
Filtration and Separa- tion. The process is elucidated be QEKLRCQMEH
of ex- anples and a conparative experinent; it is enphasi geqd that these

serve to illustrate the invention and that they nust not Ke}r §oir FEE 1898
limting in any way. Exanple 1 The experinental set-up consijsted of the
fol |l owi ng -6- elements: a) a magnetic filter consistin

cm
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The magnetic filter is preferably regenerated peri-
odically (that is, rid of the solid material captured on the
filter) by disconnecting the magnetic field and flushing
with a gas or a liquid. By causing the magnetic field to
disappear, which may be accomplished by either remov-
ing the magnets or, preferably, by switching off the elec-
tromagnets applied, the captured solid material can

readily be removed from the magnetic filter and collect-
ed for further, separate processing.

The process may be applied to any kind of cracker

feed containing the troublesome heavy metals men-
tioned. The following examples thereof may be men-
tioned: gas condensate, naphtha, LNG (Liquid Natural
Gas).
Depending on the kind of feed (where volatility and vis-
cosity play a role), the temperature at which the process
is carried out may vary between -50 and +150°C, more
preferably between - -30 and +120°C, still more prefer-
ably between 0-60°C.

The process is in principle suitable for any process
in which mercury is removed from a cracker feed. It is
especially suited for processes where an adsorbent
containing sulphur in the form of a mercapto group or a
polysulphide group or in the form of metal sulphide is
used.

An adsorption process employing a mercapto group
is extensively described in US-A-4,950,408; an adsorb-
ent with a polysulphide group may for instance be ob-
tained by treating a strongly basic ion exchanger with a
mixture of alkali metal (hydro)sulphide and elemental
sulphur (see e.g. US-A-4,843,102). As regards the use
of a metal suphide as adsorbent, reference may be
made to e.g. US-A-4,094,777, where a copper sulphide
on a carrier is used.
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long and 1 cmin dianmeter, filled with steel wool (di-

with a packing degree of approx. 10% An external nagnet BE?&Q&% “EED'
Tesla was applied; b) an adsorption colum 16 cmlong an cmin dianmet
filled wth IMAC SM1 R an adsorbent containing a nercapt @muptas‘ﬁﬁﬁb
by Rohm & Haas. A gas condensate containing on average appriox. 350 ppb
mercury and approx. 10,000 ppb iron was passed through the at room
tenperature at a flowrate of 0.2 1/h. Throughout the expgerinment
the average nercury outlet concentration was al ways | ess n or equal to

10 ppb. Conparative experinment A The same feed was passed only through the
ad-
-5 =

Other sulphur-containing adsorbents are men-
tioned in ia. NL-A-7,613,998 and US-A-4,911,825.
Such agents usually have a carrier material, which may

‘be of either a polymeric nature (e.g. polystyrene

crosslinked with divinyl benzene) or of an inorganic na-
ture (such as aluminas, silicas, zeolites, activated car-
bon). In the case of cracker feeds which because of their
high viscosity (at room temperature) are preferably
treated at elevated temperature it may be advantageous
to apply an inorganic carrier material, which as a rule is
less temperature sensitive than polymeric carriers.

If the cracker feed contains non-magnetizable sol-
ids, an increased removal efficiency for mercury may be
obtained by adding to the cracker feed a magnetizable
or magnetic component in combination with a chemical
coagulator (such as FeCl,).

By so doing, the impurity can be captured through
magnetic filtration after all. As magnetizable or magnetic
component use may be made of e.g.: cobalt ferrite, bar-
ium ferrite, magnetite, nickel ferrite, ferrite- magnets.
Preferably, magnetite is used as magnetizabie or mag-
netic component. For further details, reference is made
to the above-mentioned article in Filtration and Separa-
tion.

The process is elucidated below on the basis of ex-
amples and a comparative experiment; it is emphasized
that these serve to illustrate the invention and that they
must not be regarded as limiting in any way.

Example 1

The experimental set-up consisted of the following



sorption colum under the same conditions as in Exam pl
efficiency for nmercury was approx. 65% Exanple 2 To th
mcrofilter consisting of a menbrane cell with a nesh wjdj
and a filter area of 28 cnferr], which was inserted betyeg t"heﬁﬁg&&&n
filtration and the adsorption coI um. Fxanple 1 was repga eg t
mercury outlet concentration over a period of 75 days
equal to o ppb. -7- Clains 1. Process for the renovdl
hydr o-

of mercury fromja

elements:

a) a magnetic filter consisting of a column 30 cm
long and 1 cm in diameter, filled with steel wool (di-
ameter 20-40um) with a packing degree of approx.
10%. An external magnetic field of 0.2 Tesla was
applied;

b) an adsorption column 16 cm long and 2 cm in
diameter, filled with IMAC SM 1 R, an adsorbent
containing a mercapto group, supplied by Rohm &
Haas.

A gas condensate containing on average approx.
350 ppb mercury and approx. 10,000 ppb iron was
passed through the set-up at room temperature at a flow
rate of 0.2 1/h. Throughout the experiment (50 days) the
average mercury outlet concentration was always less
than or equal to 10 ppb.

Comparative experiment A

The same feed was passed only through the ad-
sorption column under the same conditions as in Exam-
ple 1. The capture efficiency for mercury was approx.
65%. ’

Example 2

To the set-up was added a microfilter consisting of
a membrane cell with a mesh width of 0.5 umand a fiiter
area of 28 cm2, which was inserted between the mag-
netic filtration and the adsorption column. Fxamole 1
was repeated; the average mercury outlet concentration
over a period of 75 days was less than or equal 10 5 ppb.



carbon-contai ning cracker feed with the aid of an adsgrbent,
I'm that the feed is al so subjected to magnetic fiItratR
characterized in that mcrofiltfa
applied. 3. Process according to either of Cains 1-2 ra e
that a colum filled with ferro-magnetic material as fa n§t4?5$m$
applied in the magnetic filtration. 4. Process accordin
Claims 1-3, char- acterized in that the nagnetic filtg¢r applied in the
magnetic filtration is periodically regenerated by di
magnetic field and flushing with a” g7as or

according to Caim1l,
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any one of Clains 1-4, char- acterized in that a tenperature of
120C

Claims

1. Process for the removal of mercury from a hydro-

carbon-containing cracker feed with the aid of an
adsorbent, characterized in that the feed is also
subjected to magnaetic filtration.

Process according to Claim 1, characterized in that
microfiltration is also applied.

Process according to either of Claims 1-2, charac-
terized in that a column filled with ferro-magnetic
material as magnetic fiiter is applied in the magnetic
filtration.

Process according to any one of Claims 1-3, char-
acterized in that the magnetic filter applied in the
magnetic filtration is periodically regenerated by
disconnecting the magnetic field and flushing with
a gas or liquid.

Process according to any one of Claims 1-4, char-
acterized in that a temperature of -30°C to 120°C

is applied.

—
g gy

deerpeettgtTe
liquid. S. Process according to
-30C to



I s-applied. -8- 6. Process according to any one of C
acterized in that the adsorbent contains sul phur in the
group, a polysul phide group or a netal sulphide. 7. Proc
any one of Clains 1-6, char- acterized in that a magneti
com ponent is added to the hydrocarbon containing cracker

conbination with a chem cal coag- ulator. 8. Process accoy diLng-te—&
characterized in that magnetite is used as nagnetic or mapnetizabl e

-8 -

6. Process according to any one of Claims 1-5, char-
acterized in that the adsorbent contains sulphur in
the form of a mercapto group, a polysulphide group
or a metal suiphide.

7. Process according to any one of Claims 1-6, char-
acterized in that a magnetic or magnetizable com-
ponent is added to the hydrocarbon containing
cracker feed in combination with a chemical coag-
ulator.

8. Process according to Claim 7, characterized in that

magnetite is used as magnetic or magnetizable
component.

I
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PROCESS FOR THE REMOVAL OF MERCURY

The invention relates to a process for the
removal of mercury and/or other heavy metals from a
cracker feed with the aid of an adsorbent. The process is
characterized in that the feed is also subjected to

magnetic filtration.
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