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nol ecubsar wei ght conponents. The feed Iine 4 20 is connected to the top of
‘the colum 2. The liquid feed material |s subject to distillation in the

. colum 2 where- upon the higher nol ecul ar wei ght conponents, that is, [err]
~or nore higher hydrocarbon conponents are dis- charged through the
~discharge line 3. The distilled fractign, that is, the desired [err]

"~ hydrocarbon conponent is fed fromthe colum 2 to the dehydrating drum5
through the feed Iine 4. Since the dehydrating drum5 is equip- ped with a
zeol'ite fixed bed colum, the zeolite renoves water fromthe [err] fraction
during its passage through
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257 the.colum. The dehydrated feed naterial (or [err] fraction) is then
‘fed fromthe dehydrating drum5 at its top to the nercury renoval drum 6 at
its bottomthrough the feed |ine %£P@i8sz42Bhe drum 6 is equipped with a

ft xed bed of a nercury renoving adsorbent, nercury is adsorbed and renoved
fromthe liquid feed material (or C3 fraction). The liquid hydrocarbon
compound from which nercury has been renoved in this way is then
transferred 30 to the first and second drums 7 and 8 through the feed |ine
4 whereby the hydrocarbon is subject to hydroge- nation or simlar
reactien. Thethus treated material [TabYehdn delivered as a final product to
an outlet line 9. EXANPLE 35 Exa -Ies of the prigsémt i nvention are

~ given bel ow by way of - % In the
S dag’h‘b“ppbls

exanpl es, ppm |s parts By

parts by wei ght _per billion_parts by Wel ght QJaI rtat]ve tesT 40 There were
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of mercury. Téep&disand hﬁghémi%‘lo ents vvere rem)ved 0r om ?h@rfeed
nmaterigl int e : aa— ' e yeirat ed in
the col um 5. Cqﬂnpattﬁ@ p&l nt, thé 4!!,aéeamra=ﬂleckiallg e-‘lmt al‘ﬁ@d 0. @@6!? ppm of
mercury, 40 ppm—e —PRmigES S sorents ] and

‘hi gher corrpon@qms}'isqyndcﬂtzlpfﬂﬂfef-' Gnat e?d C‘Fheljseed mat e?q al \ﬂasrt hen passed
throughthe —adsorbetling e re—eral i tative
- tendeney of tm,fenrezlwrycat@ﬂmw rfgreQ‘3f ec?d C'ﬁhelx:s@ndl tlﬁhs i felinded a

- tenperat ure of—ferrf—alyiresenateai—1.0kgier+}-c—a—resi-denree—me of 4.4
sec. and an LHSMnbiorBlch[-err] thwttsrm:cend of operatl ongo t hexasdilegdt of t he
“adsorbent wa , s ARk B bed t hereto.
~The results a.ns:esbnam |m'I2abI e1(1 thSC\E:lg EP 0 385 7424<Bl 5 Good

Table # Hg i - Sttesl :

Manuf act ur er ﬁﬂdnﬁlﬁrﬁl’lﬂ’a 1 10 w(t\a/tsmm Rat| ng 10 110 ﬁmmaé:ltson CAL
‘Toyo Cal gon on acti¥€ carbon*Poor Active carbhan lnvention

" MAG Hokuetsuxrﬁ)%hbwh Ghel2at e- 10 wes snc1; 100 Excel | enso addedoagt i ve car bon
Conpariggson- A3 __Llinion Showa on activated clay+* <10 Paar. 15

Mol ecular si eV*eAch‘«Fé' RELERARAiingOf sp@bﬁlcuﬁlﬁgcﬂ&(}‘é@ of 1050 m2/g,

<10 Poor C | e ari son 9 1 on ovva
10 Poor I\/bI ecu iajarbel‘gl evgw‘az‘e‘o ‘Qe hihe ng oR¥e &all:gon c:! Al _amal ga

chikcki ng use ** Aghprated °1aYF’&Y|"“‘E)e’h1SET‘e‘1f1€0?¥ﬁ§?‘F%6ﬁea &t 1% &/ F or [er r
Pd cat ad yst available 2 NikkaF}ite B¢ dftggenaiameh 25 Ref er ence
Catalyst for [err] Pd cat al yst 40 Fai r hydrogenati on

- Examples 1-7

66 A 250-ml column and a 1000-ml column both of which having a diameter of 1.5 inches were packed with
each of the adsorbents shown in Table 2. Aliquid hydrocarbon feed material consisting essentially of a C; com-
panent was passed through the packed column at a fiow rate of 11.3 kg/hour under the processing conditions
of a temperature of 10°C and a pressure of 10 kgfflem2G. The residence time and LHSV were 42 sec. and 85
hi-1, respectively, in the case of the 250-ml column and 168 sec. and 21 hr- in the case of the 1000-ml column.

55 It should be noted that the liquid C; hydrocarbon feed material used herein contained 35 ppm of C, and higher
molecular weight components and 5 ppm of water because the higher molecular weight components and water
had been removed from the feed material. The results are shown in Table 2.

. In all Examples 1 and 2, Reference Example (catalyst for C; hydrogenation), Examples 3, 4, 5, 6, and 7,



Invention Cu-1 10 W% [erf] - - 80 Excellent on
active carbon* Invention Cu- 2 10 wt% [err] 40
Good 30 EPOgss AeBilvat ed cl ay** | nvention Sn-1-

~ 10 wt % SnC12 110 Excel |l ent on active carbon* Invention

Sn-2 mrgury removal was observed during tﬁ@?—day test (@Hﬁ\ﬂ:o&ﬁ 68-hour tesf). The percent
on acti va,'qn f}eﬁ%va’hscal&fa&dd\b?tlﬁﬂﬁlhﬂﬂ having a specific surface area of 1050

n2/ g, available as CAL (tradg iaign il TH QueattEinb@mw K. K. ** Activated clay
having a specific surface area of HgQudnstyh]nfigw 40 avai l abl e as

Ni kka-§ite 36 (trade nane) 45 Exanples 1-7 50 A 250-m columm and a

- 1000-m  coémparatitedbmplés hand €h havi ng a di aneter of 1.5 inches were packed
wi th each of the adsorbents shown in Table 2. Aliquid hydrocarbon feed
mat eri al coﬁgnogmvmgon@smwﬁ-lﬁwq%ahmcafbfwml"’"e%ﬁwd ’rﬁSW@'ﬁF‘ ?"&&“ﬁg‘éﬁ El‘ar'ﬂpl?ﬁgh
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conponént ooty %qar‘éﬁﬁ. “i fhe ot Gorfdhie 6 90Cpm F wék
conponent S Ferch

Js6 the SdheRddbcitbent, ﬁ@ﬂz’rﬁﬁﬁcﬂ -t
are showngdyry ?D der esdnﬂ tio@‘agw;ﬁﬁpléza‘mgregulwgﬁaﬁﬁmIrﬁ’éﬂéﬂ?' e (catal yst
for C3 hygr AEIR et Exarple TIng 5, t meflouryRoondantraibtiin the oftflow wasR.0@n@R DpphbRter®d NO
| 053 Ofy PREFLE 5HRNE 5.0 PpblaRBYE Aburd)\AGicalRGLsuvashtial lss dFGertdnemeteutlprgmbdrva Therefore,

( 6Qnt i NUOWRenWatr brBighdrablegular Waight Paiposits arsmiotyamnaved feomttiliquid bydobrbori feddemitaiyl t he
formul a: bigin@dmpérativy Exdimpies fl land/2, tidgamepusa ot ddsegrbanhpesked iniust/betifgregessior the pdsorpent

i nfl ow 5 mastpafrajuenty replacetisb estotormpersals Bior reduwtinnaf pescont mernupyaereayal. Thepativel akE3
hydr ocar b pwachesigye unedorbmical andinaslequatedorddrgn scale cammerdighenplicatibne.n Exanpl es 1-7
were tseated. 10 Conparative Exanple 1 omtted the renoval of higher
nol ecul arwei ght conponents. That is, [err] and higher nol ecul ar wei ght

- conponents were added to the sane |iquid C3 hydrocarbon conpound feed
materi.al as in Exanples 1-7 such that the material contained 5,000 ppm of
C4 and hi gher nol ecul ar wei ght conponents. The C4 and hi gher nol ecul ar

wei ght®conponents added were a fuel oil available in the ethylene plant as
‘a by-pro- duct. 15 Conparative Exanple 2 omtted water renoval. That
is, water was added to the sane |liquid C3 hydrocarbon conpound feed
material as in Exanpl es 1-7 such that the nmaterial contained 5,000 ppm of
wat er. _These hydrocarbon conmpound feed materials were processed using the
‘sane- a‘?fsorbent HGR (Toyo Cal - gon K K ), under the sanme conditions as in
Exanple 2. The results are also shown in Table 2. In Conparative Exanples 1
and_ 2, the mercury concentration in the outflow was 4.0 and 3.7 ppb after
24420 hours, and 5.4 and 5.0 ppb after 72 hours, indicating a substanti al

| oss~0f percent nercury renoval. Therefore, Wnen wat er or hi gher nol ecul ar
~wei ght conmponents are not renmoved fromthe |liquid hydrocarbon feed materi al
as I n Conparative Exanples 1 and 2, the anmobunt of adsorbent packed nust be
increased or the adsorbent nust be frequently replaced so as to conpensate
for a reduction of percent nercury renoval. These two ap- proaches are
unecondii cal and i nadequate for |large scale commercial applications. 25



123035 40 45 55 7 EP 0 385 742 Bl Table 2 Adsorbents Hg

- (Ppb) in colum Manufacturer : Qutl ets* Abbr. and
mat eri al Inlet (A (Bpo3pmr42® 10 Ex. 1 ALM G N hon Soda
6 2.6 <1 Exc. Sn added active carbon Ex. 2 HGR Toyo Cal gon
6~ 3.8 1.2 GCood S added active carbon 15 Ref. (Catalyst for
Pd- on-al um na 6 3.0 <1 Exc. hydrogenation) Ex. 3 MA-G

: -Hokuet su Car bon 6 2.4 <1 Exc. Chelate added active

. car bon Ex. 4 Cu-1 10 % [err] on active 6 2.4 <1 Exc.
carbon(* Ex. 5 Cu-2 10 % [err] on 6 4.5 1.9 Good
act|vated clay*** 25 Ex. 6 _Spn-1 Té@hu#OArnrr1 o 6 2.2

<1 ExC. active carbefdserpentsz go o lﬂ%t-%‘@?‘réfz‘%#m 6
4.0 1.2 Good activated cl¥apufact3@eHCR To
Blthrad de ek RREETARHpor— m}-/ﬁ“—e

4.0 Conp. 4%)“1’{8? Poor EX. 1
(hi gher nol ecti—ar—wergtt Tested corrponent r enoval

oni tted) Ex. 1 ALM'G( 7‘2“ﬁ?)5°95 HGR Toyo 6Cal g(fn‘s <1 Exc

3. CX)ITp sabon (24 hi‘) Aot Poor Ex. 2

(vvater renov k. qammed) Toyo Calgon 5. 06 t est.@d .22 Gwof 40 * CQutl et
- (A, f2150 m ?ol umm; out |r§la.d§1@_aﬂ.ﬁﬁ_ciﬁlo@| um. ** Active carbon having a
‘speci fl°%c surface [ 1050 [ggrll yai I apl e ag oCAL (tgade nane) from
‘Toyo Cal gon EC & '*a‘all(mf' at ed c‘ﬁ %a\'}\?ng a specific surface area of 130
n2/ g, avail af® m I\II[e 36 raae name) 50 As seen from Tables 1 and
2, the presefm. r%tﬂb‘d?adﬂké?'é%’ F‘ or hi ghe? mer%:dry ]rerﬁﬁal as conpar ed

with t -case-of the useC adsor bent
ShOVVn I n Ref e;ﬁcencecEsoarrpi@wt% CuClz on active 6 2.4 <1 Exc.
carbon**
Ex. 5 Cu-2 10 wtd CuClz on 6 4.5 1.9 Good
' . activated clay***
28
Ex. 6 Sn-~-1 10 wt% SnCl2> on 6 2.2 <1 _ Exec.
active carbon**
Ex. 7 Sn-2 10 wt% SnClz on 6 4.0 1.2 Good
' activated clay*xx
30
. HGR Toyo Calgon 4.0
Comp. .S added active carhon 6 (24 hr) not Poor
Ex. 1 (higher molecular weight 5.4 tested
' —component removal omitted) (72 hr)
35 .
HGR Toyo Calgon 3.7 _
 Comp. .. S added active carbon = 6 (24 hr) not Poor
g Ex. 2 (water removal omitted) 5.0 tested
7 5 : (72 hr)
40

* Qutlet (A), 250-ml column; outlet (B), 1000-ml column.

. %% Active carbon having a specific surface area of 1050 m2/g,
available as CAL (trade name) from Toyo Calgon K.K.

*x% Activated clay having a specific surface area of 130 m2/g,
available as Nikka-Nite 36 (trade name)

As seen from Tables 1 and 2, the present method achieves equal or higher mercury removal as compared
with the case of the use of the expensive Pd-based catalyst as Hg adsorbent shown in Reference Example.
' By removing higher molecular weight components and water from a liquid hydrocarbon compound prior to
§6  mercury removal, the present method is successful in removing mercury from the liquid hydrocarbon compound
' to an extremely low concentration of about 0. 001 ppm or lower. The present method is suitable for large scale
commercial application.



By r enovi ng hi gher. nol-ecul ar.. wei ght corrpOnents and water froma liquid

hydr ocar bon. conpound prior to 55 nmercury renoval, the present nethod is
successful in renoving nercury fr @&radserd2eui d hydrocar bon conpound to an
extremely | ow concentration of about 0.001 ppmor |ower. The present nethod
I's suitabbpher |arge scale comercial application. 8 EP 0 385 742 Bl
Clains 1. A nmethod for renoving nmercury froma desired |iquid hydrocarbon
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wat er from sai(e) reevipo wakdr fiom shidsdoinpéund bydistiliftion, tfitratianoadsorpiids on g tnolequlassiege or
mol.ecul ar si e\adsamtiomersazeplits, siepsola) and A being carried puttegether)or saneraiely jn dithdrardercandr i ed
out - ‘t offet her dheresfterar ately In either order, and 10 thereafter (c)
removi ng ner cypyemavisamereyry fem spie comepod by Sptacting 53id ligyid bydroparbAncrompapd ity aion
corpound wi t h 2dppPreentaringATackyg GopRenehsuREeried 8" R ERifRSnent supported on a

comong 4 suRuR T e e e e e e i A

carrief is akie eeﬁﬁ,naogﬁcagﬁd@ﬁg_hmﬁngar on actlvate c ay, SI I ca gel
zeolite, nol ecul ar sieve, alumna, silica and silica-alumina. 3. A rrethod

accor di ng 3t oAmethbdacZorditgets elhim 2svhedinaaid hatice @owENd Yt lebst ot halideas dxide nEcopysek orde
or oxide of #opper or tin. 20 4 A nethod according to claim1 wherein in

step/ (g the carrier is active carbon and the active conponent is at |east
one el eneflt fmeiped, ing tp clay 1, wherein in,sten,(c) the-carrieyis @ctiys earhon 3pd the, agtivg gomponent
conpound. 5. BAtIARst s flement ot GreyRg Mt tp VIlhinhe Poriodin Iabigiopchelate sompodithnt of G oups

Il to VI 5' ) efhb@atg&ﬁihmlcﬁimTMe?eH s%nd%tem'eg%ﬁéro%‘ﬁl thVIIIAlll the Ser;oﬁ@ Tab\erls atgast

Sn, Ti, Fe, 5’ osts\{@r}gd\ms“' F& pb/Ni, VBInIRA. according to alm4 wherein
sai d ctfel ate conpound is a metal chelate conpound having N and/or S as a

donor at o BA@hethodPadcandingtofain # ehegeid saidthelaléenhpdundcia ametal Ehatafecompougd baving N
Quecksl i ber endéor&lasedongeaterh.nscht en fili ssi gen Kohl enwasser st of f ver- bi ndung
von bis zu 8 Kohl enstoffatonen, die etwas Wasser, Konponenten mt einem
hoheren Mol eku- | argewi cht als die gewfnschte Kohl enwasser st of f ver bi ndung

und Qu¥ck®pteptanseniiche | t | unfassend die 35 f oi genden Schrl tte (a)
Entfernun der Korrponenten mt hf herem Mol ekul ar.gew cht von enannt en
Ver bi ndun 1A ﬁ@é:é‘ zI“'I ‘dﬂq Vo m'll'a‘?(:r'}f1 her gits e;,éb%e& “tﬂﬁ"‘aﬂg"@l“fﬁ%ﬁq"“‘ se’s“::lf;’::

Mol ekul ar si e -
Wasser g aus V@ﬁﬁ ﬂWﬁssaﬁgg\‘F upq ynd R??B'?"gﬁ °1=?’1t %ﬁe"d die
pasor i on-alte ea b3l a%+ éﬁﬂ%{ph gaurewbe'
die Schritte ( iuHﬁL tio o uG em MolelylardiiFdde n oit

Rei henf ol ge ﬁ)tlon
Quecksi i bers add%!ndﬁrMcﬂaﬁﬁIﬁE\ @dar a H'dide %dﬁ erK%ﬁeﬁ&L ‘séHnHé‘& r(b)%&lé’iéhn en

flflsskgen Koh'ld&rﬁéﬁ&ﬁﬂﬁS&li@lfléeYﬂélmn%UHGcﬁ'ﬂeﬁhr@hm SRdchRRR&e das auf el nem
Trager eine akk)BaferkéngideQieKkuiisord dus Gér.gedenter Verdifuh@durdhKo@aiiibiuhg dsn Géhatittén 1,
bel dem | n ScHitisdigen (Kohlerthiasseg@ifaartiridangahit dinsm AdSoitens) dad duf enefrCTrigepsinerakive Bom-
~ dung undhoder pehente tighinver bi ndung und der genannte Trager wenigstens el ner
aus aktivem Kohl enstoff, akti VI ertem I ehrri)d Sl 1ikagel, Zeolith,
PR e oientnint s Sl s ok b B
ist. 50 3. |
Konponent e \Agﬁgg%;F gﬁ‘“@%?aﬂ@%ﬁﬁ&@ d&‘f"&%‘ﬁ@é‘d@' jumpxid g SlicigmoxideAlyral;

A

4. Verfahren" nspruch 1, bel demin Schritt (c) der Trager aktiver

- Kohl en§ot Ofsf V&@ah@h GerAd® An¥FrudhTn dem die genannte aktive Komponente wenigstens ein Halogenid oder
Oxid des Kupfers oder Zinns ist.

‘4, Verfahren gemaR Anspruch 1, bel dem in Schritt (c) der Trager aktiver Kohlenstoff und die aktive Kom-
penente wenigstens ein Element aus den Gruppen Hll bis Vill des periodischen Systems oder eine Che-
latverbindung ist.

- 8, Verfahren geméR Anspruch 4, bei dem das genannte Element aus den Gruppen Iii bis Vill des periodi-
schen Systems wenigstens eines von Al, S, Sb, In, Cr, Co, Sn, Ti, Fe, Pb, Ni, V und Mn ist.

* c L M $ *



. ponent e- weni gstens ein El emrent aus den G'uppen 1l bis Vill des

peri odi schen Systens oder: ei ne Che- |atverbindung Ist. 5. Verfahren gemaM
Anspruch 4, bei dem das genannte HEBPAASATAZBAs den Gruppen Il bis Vill des
periodl - schen Systens wenigstens eines von Al, S, Sh, In, G, Co, Sn, Ti,
Fe, Pb, Ne, Vertahén démdrRinspréth@, M&Meléeﬁﬂﬁhwﬁl&verbmﬁﬁ’g Qn&aﬁallmtﬁﬁbm@ung mit
Ver f ahr en gerRlunditeis 18 bonbratdaabt. dem di e genannt e Chel at ver bi ndung ei ne
Met al | chel atverbi ndung mit N undl oder S als DonoratomlIst. 5

Revendl cations 1. Proc6d6 pour s6parer du mercure d'avec un conpose
“hydr ocar bmpddlqtibmh voul u, qui conporte Jusqu' A 8 atones de carbons et qui
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