- *Treatment of Sul fur-Containing Gases This invention relates to a process

for treatnment of gases which is useful for renpoval of hydrogen sulf'di nqﬂ,\Y
Larbonyl sulfide in inert or reducing gases. Sulfur conpounds such \i*ﬁ
hydrggen sul fidé and carbonyl 5 sulfide are contained in carbon di oxi de~gias °
for~beveragés, coke furnace gas, blast furnace gas, converter gas, the
cracklng gas of petroleumfractions, natural gas, etc. Since these sulfur
.conpounds even in trace anounts present characteristic snmell and offer a
catal yst poisoning effect, 10 these often give rise to problens in various
steps such as carbonation of the beverage m xtures and chem cal reactions.

In order to renove these sul fur conpounds, . there have been proposed renoval
processes conprising washing with 15 chem cal solutions such as al kal
sol utions and al kanol am ne sol utions, renpval processes by adsorption
utilizing iron oxides, zinc oxide, activated carbon, etc. and the |ike.
However, these processes exhibit inferior renoval efficiency and encounter
difficulties particularly in the 20 renoval of carbonyl sulfide. The
present inventors, in view of such circunstances, conducted extensive
i nvestigation, and as a result, found that incorporation into activated
carbon of a copper conpound, an al kal i~ qetaal conpound and/or an al kaline 25
earth nmetal conpound led to highly efficient renoval of

Treatment of Sulfur-Containing Cases

' This invention relates to a process for treatment of
gases which is useful for removal of hydrogen sulfide and
carbonyl sulfide in inert’ or reducing gases,

Sulfur compounds such as hydrogen sulfide and carbonyl |

5 sulfide are contained in carbon dioxide gas for beverages,
coke furnace gas, blast furnace gas, converter gas, thermal
cracking gas of petroleum fréctidns, natural gas, etc, |
Since these sulfur compounds even in trace amounts present
characteristic smeil and offer a catalyst poisoning effect,

10 these often give rise to problems in various steps such as
carbonation of the beverage mixtures and chemical
reactions, . S

| In order to remove these sulfur compounds, there have

W, been proposed removal prdcesses comprising washing with

15 chemical solutions such as alkali solutions and alkanolamine
solutions, removal processes by adsorpﬁion utilizing iron
oxides, zinc oxide, activated carbon, etc, and the like,
However, these pfocesses'exhibit inferior removal
efflclency and encounter dlfflcultles particularly in the

20 removal of carbonyl sulflde _

The present 1nventors,:in view of such circumstances,
conducted extensive investigation, and as a result, found
that incorporation into activated carbon of a copper
compound, an alkali metal compound and/or an alkaline

25 earth metal compound led to highly'efficient removal of

' hydrogen sulfide and carbonyl sulfide in gases, . This _

finding has culminated in the completion of this invention,



hydrogen sul fide and carbonyl sulfide in gases. This firnding has

culmnated in the conpletion of this invention. -2- Thus, this inventLon .
- is concerned with a process for treatment of a gas containing hydrogen . ¥
"~ sulffidde and/ or carbonyl sulfide (hereinafter referred to as "sul fur =

comggunds”) but not substantially containing 5 oxygen, which conprises
bontacting the gas with activated carhcsh (hereinafter refered to as
"activated carbon containing netal conpounds”) containing (1) a copper
conpound and (2) an alkali netal conpound and/or an al kaline earth netal
conpound (aIkaIEhmstahhmsnmmmeﬁtmuﬂ(mseﬁduﬂerns&lhfthtdlpmm@éssonpound are

col lectiv n ref cond net al
compound” °a¥1‘t %é‘:‘e %&%a%?rqtea #%ﬁ%ﬁhﬁwﬁﬁ{% S %’r‘g y sul fur
conpoundsaadéoﬁ‘em nyilo gulifd dga<( hwmﬁteﬂathmntomsch i s useful
in this 15sghmgeniomboutiRls O° Y it t%%ﬂﬁ%%&%ﬁ\fﬁ%h i s

nanufactured by coconut

processes utilizing co ar coa
shel | s ré’é‘p’ﬁ;?n,ef"’gncé’s GO Tt |%9n1%ﬂ'ﬁ}%§ﬁ)\}5h% B3R FR agFivetedrea of
200 to 20Q@.rmidhng. (h&mé:.tziaet‘mt ineflearbd ard @ | ‘matsbrbt¢d acstbéabl e shape,

whi ch 20 co%td%%iﬁ %é%%ﬁ éﬁﬁﬁBﬁﬁaﬁy éﬁ%ﬁfﬁyné ff§rm”§o§gega§§§pound
~ and (2) an alkali metal compound and/or an alkaline earth
metal compound (alkali metal compound and/or alkaline
10 earth metal compound are collectlvely or independently
" referred to hereinafter as "second metal compound") at
a temperature of not higher than 150°C, whereby sulfur
compounds are removed’ from the gas,
The actlvated carbon which 1s useful in thls _
15 invention, may. be any of the actlvated carbon which is
' manufactured by known processes utlllzlng coal, coke,
charcoal, coconut shells, res1ns etc, as raw material
and shows a specific- surface area of 200 to 2000 ma/g.
. And the activated carbon is used in a suitable shape, which
20 varies with the intended process for treatment of gases,
such as spherical beads, cylindrical pellets, crushed
pieces, powder and threadlike pieces,
Examples of the copper compounds used in the present k;
invention include oxides, hydroxides, and salts with '
25  inorganic acids (such as carbonates,'basic carbonates,
nitrates, sulfates,phosphates and halides) or with organic
acids (e.g. carboxylates such as formates, acetates,
oxalates, etc,), '
Examples of the alkall metal compounds 1nclude
30 compounds of Li, Na, K, Rb and Cs such as hydroxides,
their inorganic salts being excempiified by hydrogen
carbonates, carbonates, nitrates, borates, silicates,
sulfate, halide, etc,, and their salts with organic acids
being typified by formates, acetates, oxalates, citrates,
35 tartrates, benZoates, phenolates, sulfonates,.etc

Examples of the alkaline earth metal'compounds .



shch ‘as spherical beads, éylindrical pel |l ets, crushed pieces, powler and
threadl i ke pi eces. Exanples of the copper conpounds used in the present _a
itiveftion include oxides, hydroxides, and salts with 25 inorganic aci ds
(SUQQghs carbonates, basic carbonates, nitrates, sulfates, phosphates anc
halides) or with organic acids (e.g. cagboxylates such.as formates,
acétates, oxalates, etc.). Exanples of the alkali netal conpounds include
30 conmpounds of Li, Na, K, Rb and.Cs such as hydroxides, their inorganic
salts being excenplified by hydrogen carbgnates, carhonates, nitrates,

bor at es, siI%Q%&ég% P ,Sh%fig%; ﬁ$s.8aan Tt 4B Bag) pUchi 8F eX4RSe

aci ds bei ngbﬁméitmieéaysémsr&kfsh :&ﬁ@?@éﬂﬁc axbliat Beingi trat efs, ﬁ5 al
tartrates, 0 on C. of the al kaline
earth net al co%%odﬁ%%egh&fBé?%%?ﬂ%gg%bnpg%ﬁggtg%’Begﬁ%ggkggf Sr and Ba,
such as oxi dgsosphattes| deslidéss ebch, i andgaaltsavwitb begagiexenilsf bedngy
car bonat gs, | : , es .des, c., and salts with
organi c giidgf%%#%gigbytg%%¢$%§§bygggﬁﬁg?%3,?ﬁgg%gggé,egﬁalates, etc. The
activat ed carbon copeafebhvahed af2Ebapotngtaining metal compounds

used in . the present invention may be one containing both

of the alkali metal compound and the alkaline earth metal

compound , . _
10 The contents of the copper compound'and the second
L} metal compound in the activated carbon containing metal

compounds are 0,1 mg atom to 3,0 mg atom as copper per g
of’activated carbon, preferably 0,2 mg atom to_2,0 ng
atom, and 0,1 mg atom .to 5,0 mg atom as alkali metal
15 or as alkaline earth metal per g of activated:carbon,
preferably 0.2 mg atom to'4,0 mg atom, respectively,
In case that the activated carbon containing metal
compounds is one containing both of the alkali metal
. compound and the alkaline earth metal compound, the amount
20 of one of the second metal compoundsis 0;1 mg atom to 5,0 mg
atom as metal per g of activated carbon, preferably 0,2 mg
atom to 4,0 mg atom, and the amount of the other second
metal compound is 0,1 mg atom to 5,0 mg atom as metal per
L g of activated carbon, preferably 0.2 mg atom to 4 0 mg
25 atom, _ ' ' '
The activated carbon containiﬁg metal compounds, which
is useful in this invention, may contain as %heuthird component
a compound of at least one kind of metal (hereinafter
referred to as "third metal'compound") selected from
30 the group éonsiSting of aluminum, titanium, vanadium, chromium,
manganese, iron, cobalt; nickél, zinc, cadmium and lead,
and the presence of the third metal compound highly improves
the removal efficiency for sulfur compounds,
Examples of the third metal compounds include |
35 compounds of Al, Ti, V, Cr, Mn, Fe, Co, Ni, Zn, Cd and
Pb, such as oxides,hydroxides, salts with inorganic
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uskd in the present invention may be one containing both of the alkal
nmetal conpound and the al kaline earth nmetal conpound. 10 The

con ts of the copper conpound and-the second netal conpound in the Sz
. 6§§§ted .carbon containing netal conpounds are 0.1 ng atomto 3:0 ng aksm
as per per g of activated carbor, 4preferably 0.2 ng atomto 2.0 ng atom
and 0.1 ng atomto 5.0 ng atomas alkali netal 15 or as alkaline earth.
netal ..per g of activated carbon, preferably 0.2 ng atomto 4.0 ng atom

respectlvngdslBegﬁgee&gﬁbﬂﬂyiéanﬂ ARG HRRAN, containing netal conpounds'
IS one coptainin t he alkall nmetal conpound .and the alkallne earth

met al conﬁzﬁﬁﬂgegﬁ@r HBGHFSZOnGFr@ﬁésof @ t&So0 I iRAeSs 0.1
ng at om t phbsphayest omaddest aktpsr, agmohiael issdtted aemr tyaltsorvm‘t&f ably 0.2

ng atomt t t her se d metal conpound-
s 0.1ny §Féﬁ8€'gggg%8%]gb%?‘gﬁn gg-pgg?.;éﬁ b&f ft& a?cst’l Ve Cc%q;efr’bon preferably
0.2 ngSat oxeletes) ngtzetest,ortcThe actlvated carbon contai ni ng net al
conpounds, “h'cﬁn'éagésfih WRikh & hbn%%ﬁ dp et®Y dﬂﬂhfﬁgt

conponent a conpoun | east one nmet al erel nafter re EFFEd to
as "t hi r d1REPEPOEBHEELARTP SBroscEd vRteR se o Rk iEmE Ratal of

al um num cbibathie), . thanadhtentC o RBheMt TR0 AR, ddnfpbun?d)@:ltthal ckel ,
zi ne, cadium and;Iead, and the presence of Lhe third metal, compopnd hi ghl y
i mproves .
10 activated carbon, preferably 0,2 to.4,0 mg atom, _ .
The activated carbon containing metal compounds W
according to this invention is prepared for example by the
follow1ng processes: .
A, In case of the preparatlon of the activated carbon
15 containing a copper compound and a second metal compound;
(1) A process which comprises adding a copper compound and
a second metal compound to a raw material for activated
carbon and effecting carbonization and activation by a
conventional method , .
20 (2) A process which comprlses adding a copper compound to a
| raw material for activated carbon, effecting
carbonization/activation by.a.conventionaL method, admixing

the resultant activated carbon with a second metal compound,  ¢%
and drying or calcining the mixture, if necessary, . o/

25 (3) A process which comprises adding a second metal
compound to a raw material for activated carbon, effectlng
carbon;zatlon/actlvatlon by a conventional method, admixing
the resultant'activated carbon with a copper compound, and
drying or calcihing the mixture, if necessary,

30 (4) A process which coﬁpriées admixing activated carbon
simultaneously with a ooppér compound and a second metal
compound, and drying or calcining the mixture, if necessary,
(5) A process which comprises admixing activated carbon
with a copper compound, drying or calcining the mixture,

35 and admixiﬁg with a second metal compound, followed by
drying or calcining, if necessary, and



the rempval efficiency for sul fur compounds. Exanples of the third netal
conpounds include 35 conpounds of A, Ti, V, G, M, Fe, Co, N, Zn, Cd and
Pb, ;such as oxides, hydroxi dessalts with inorganic aci ds bein PR
exeqp)ified by carbonates, hydrogencarbonates, nitrates, boratz%i?? o7
silicates, sulfates, phosphates, halides, etc.,ammoniumsalts &§nd &alts

wi fh organic acids being typified by fogmates, acetates, 5 oxal ates,
citrates, etc. In cases in which the third nmetal conpound is further

i ncorporated into the activated carbon containing nmetal conrpounds, the

o atom as nied L BFoFERR yfRERPUbpERsbS" Rt RECHCRRI R, B, Rige
atom The actigacendcaebsh eompannflpgdAFial eonpgedsdoiascthei mdxatureni s

i nvention i SapdepareHebORIRXRTRECWDYRL _aecaabbewaﬁﬁaﬁaaes%irloe:ea' ggcase of .
the preparation of the aitlvate carbon 15 “contal hing & copper compound

and a secondFELBE PEnFBLAUNLINE]) 1A BPGEESETWhich conprises adding a copper
conmpound mndBa Eaceagdenefatheoppepagatoon bEWtHB! acitdlvated aeibvat ed carbon

and effecting,car090h52hhel 8P9aRCh1YET CRRY12c5R0%00h 808! aP A% 1ne
earth metal_compound as the second metal compound;
(1) a process which comprises adding a-copper compound,
an alkaline earth metal compound and an alkali metal

10 compound to a raw material for activated carbon, and
effecting carbonization/activation by a conventional
method, _ _ '
(2) A process which comprises adding a copper compound'to
Taw material for activated carbon, effecting

15 carbonization/activation by a conventional méthod, admixing
the resultant activated carbon with an alkaline earth metal
compound and an alkali metal compound, separately, and drying
or calcining the mixture, if necessary, .

(3) A process which comprises adding an alkaline earth

20 metal compound to a raw material for activated carbon,
effecting_carﬁoﬁization/activation by a conventional method,
admixing the resultant activated carbon with a COpper
compound and an alkali metal compound, either simultaneously

_ or sepafately, and drying or calcining the mixture, if

25 necessary, - o _

- (4) A process which comprises adding an alkali metal
compound to a raw material for activated carbon, effecting
carbonization/activation by a conventional method,
admixing the_resulﬁant activated carbon with a copper compound

30 and an alkaline earth metal compound, either simultaneously
or separately, and drying or calcining the mixture, if
necessary, I _ o '

(5) A process which comprises admixing activated carbon
with a copper compound, an alkaline earth metal compound

35 ‘and an alkali metal compound simultaneously, and drying or
‘calcining the mixture, if necessary, |
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20" (2) A process which conprises addfng a copper conpound to a raw nateri al
for activated carbon, effecting carbonization/activation by a. conventlonal

met h adm xi ng the resultant activated carbon with.a second netal L
con , and drying or calcining the mxture, if necessary, 25 (3) A smw
_pr ot whi ch conprises adding a secad-netal conpound to a raw nateri al

for activated carbon, effecting carbonization/activation by a conventional
met hod, adnixing t he resultant activated carbon with a copper conpound, and

drying or ure e 0] o] mhlch
conpri ses E’ng a% V‘J:B Itl%ele%u b :?bné aéé%w{%bgd gg%g? conpound
and a secmhm@t @IOMWOW dixyring @T c@ﬂh@lﬂh@th’@e nkxbuee, i f

necessar yad(nfiklﬁgorﬁcqs&ﬁﬂaxcmmﬂ B RO B é‘&r’é‘ﬁtméf'é‘éfdc ?Baﬂaw th a
copper conpound, |ng or. calcinin éh he n1xture and adm xIfng with a
second nefdd 4iMﬁP e%a?%m?ﬁ?@Pe?¥S%$09§sary, and

- -5 (s@)paz%aafechsanmlmmrmr s&slcaﬁmmg nghi@chixehed, cafbon with a
second netal: dryi ng or cal cining:-the m xture, and further
adn1X|ng\ﬁqﬁ? ggggper conpound, followed by drying or calcining, if
necessary (P B procsese Wiidthe grepses i adnitingeaativateddcaabbonwith

an alkaline earth metal compound, drylng or calc1n1ng the
mixture, and admixing it further with a copper compound

10 and an alkali metal compound, either s1mu1taneously or -
separately, followed by drying or calclnlng, if necessary, o/
and . . .

(8) A process which comprises admixing activated carbon with
an alkali metal compound, drying or calcining the mixture,

15 and admixing it further with a copper compound and an alkaline
earth metal compound, either simuItaneously‘or.separately,
followed by drying or calcining, if necessary,

C. In case of the preparation of the activated carbon
containing a copper compound, a second metal compound and a
20 third metal compound; | |

(1) A process which comprises addlng a copper compound a
‘second metal compound and a third metal compound to a raw
material for activated carbon, and effecting carbonization/ B
activation by a ‘conventional method,
25 - (2) A process which comprises adding a copper compound to
a raw material for activated carbon, effecting
carbonlzatlon/actlvatlon by a conventional method,
admixing the resultant activated carbon with a second metal
-compound and a third metal compound, separately, and -
30 'drylng or calcining the mixture, if necessary,
(%) A process which comprlses adding a second metal compound '
to a raw material for activated carbon, effecting |
carbonization/activation by a conventional'method |
admixing the resultant actlvated carbon with a copper
35 compound and a third metal compound either 51multaneously
" or separately, and drying or calcining the mixture, if
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contai ning both of an-al kali netal conmpound and an al kaline earth netal

conpound as the second netal conpound; (1) A process which conprises addiA; :
& copper -conpound, an al kaline earth netal conpound and an al kali netal _-f_

conpmnd to a raw material for activated carbon, and effecting

- carboni zation/activation by a.conventi onal nethod (2) A process which
cohpri ses addi ng a copper conpound to~ rgmrnaterlal for activated carbon,
effecting 15 carboni zation/activation by a conventional nethod, adn1X|ng
the resultant activated carbon with.an al kaline earth netal-conpound and an
al kal i met al necepsany, separately, and drying or calcining- the m xture, if

s o Gh) AuPhEGESSs b bn OBRPEEEEs 208N 050, PLEPL: B8cER" LBnpBlnl®! 2

conpound to a fer car _
car boni zat | ohPadt Feut hahepial Senveativahednearban, agffsrhignghe resul t ant

activat ed CaéQEHoﬂiEQtﬁoﬁPQ@ﬁiv&@ﬂBﬁuﬂﬁ Q”@oﬁOeﬁhKBhalnﬁb%hoao”B@Hﬂ&ang
ei t her sipultaneousl rat cal ci ning the m Xxture,

if 25 nedes&AfyT eegi iPEr% égaﬁﬁacﬁ gﬂﬁr% §dSPHBe§n°8 Rarpdnapd| &
conpound to eecandnnéealaboﬁpOunagleathdrceihﬁmtaﬁébaelynor separately,

activated LS?%@C&W?%EC’Q&%%%?%%% R e Rer 1 L A
compound, ei {hierAsproteasewhith oomprpaeat efimixing dcymngted carbonlng t he
mxture, if yith a copper compound, a second metal compound and a third
) 10 metal compound simultaneously, and drylng or calcining
\)'_:- the mlxture if necessary,
(6)_A process which comprises admixing activated carbon
-with a copper compound drying or calcining the mixture,
admixing it further with a second metal compound and a
15 third metal compound, either 51mu1taneously or separately,
and drying or calcining the mixture, if necessary,
(7) A process which comprises admixing activated carbon
with.a second metal compound, drying or calcining the
mixture, and admixing it further with a copper compound
20 and a third metal compound, either simultaneously or
separately, followed by drying or calcining, if necessary,
and ' : ' _ B
(8) A process which comprises admixing activated carbon with
a third metal compound, drying or calcining the mlxture and
25 admixing it further with a copper compound ard a second metal
compound, either simultaneously or separately, followed by
drying or calcining, if necessary,
- In these preparation processes,'the procedure of
admixing activated carbon with metal compounds is considered
- 30 to involve impregnating or spraying activated carbon with
a solution or suspension of metal compounds in water
(inclusive of aqueous acid or alkali SOIution) or a variety
of solvents,
In the above'preparation processes, by "drying" is
35 understood a step which comprises evaporating the water
or solvent in the admixed activated carbon at a temperature

8



necessary, (5) A process which conprises adm xing activated carbon with a-
-copper conpound, an al kaline earth netal conpound 35 -and an al kali netal
n-ound simul taneously, and drying or calcining the mxture, if necessary,
( ‘ process whi ch conprises adm xing activated carbon-with a copper '35
'aI

'nd drying or calcining the mxiure, admxing it further with an
#line earth netal conpound and an Fkali met al conmpound, either
simul taneously or 5 separately, and drying or calcining the m xture, if
necessary, (7) A process which conprises adm xi ng activated carbon w th an
al kal i ne edr totnétighexoidamd, dryih30%¢, candi bhagtems fiatedeingid
2dm X1 N9 Werdteddal oty KPRy YedfgECkES abiekbaretal compound,

ei t her simultaneousl separate ollo calcining, if
necessary 84AJatea & qﬁnQﬁiﬁﬁnﬁﬁ4%%sa%d%¥ﬂ?ﬁ@h%E?|9§tédgé§rbon with

an al kal i sﬁﬁethalascerﬁ)qum}:t Ead ng:éﬁ‘b&@'@iobtﬂﬂeté@sm gtoam, aAg wadtadm xing

L o S0 oA SO 0T G SRCt B, LEALD Y STER AR, COTPOUNY;

necessarylao°0rtouhhanﬁakﬂnaqsanmpoaecpar¢ oheshttofatkd metadn

compounds, o |

In the above processes when activated carbon is
admlxed with compounds other than oxides as the copper,

10 second metal compounds (except’ alkall metal compounds) and
third metal compounds, it is favorable to effect heat treatment
such as drying'or calcining after the admixing; in cases
in which activated carbon is admixed with a copper compound,

a second metal compound (except alkali metal compound) and

15 a third metal compound but is not subjected to heat ' '
treatment, it is preferred to use oxides as the copper,
second metal (except alkali metal) and third metal
compounds; when activated carbon is admixed with alkali
metal compounds otler than hydroxides, carbonates and

20 hydrogen'carbonates of alkali metal as the second metal
compound, it is advantageous to effect heat treatment
such as drying or calcining after the admixing; and in N
cases in which activated carbon is admixed with alkali -'L)'
metal compounds without subsequent heat treatment, it

25 is favorable to use hydroxides, carbonates or
hydrogencarbonates-as the alkali metal compound,

| The gasgnot containing substantially
oxygen which gg’tseful in this invention include those
having an oxygen concentration of not more than 2 vol, %,

30 ‘These gases'may be exemplified by carbon dioxide gas, coke
furnace gas, blast furnace gas, converter gas, thermal
cracking gas of pefroleum-fractions, natural gas, etc,

" The process of this invention is conducted into
practice by contacting the activdted carbon containing

35 metal compounds as obtained by the.above-procedure with
a gas containing sulfur compounds, The sOlid—gas[contacting_'




Eontaining a copper conpound, a second netal conpound and a 20 third netal
conpound; (1) A process which conprises adding a copper conpound, a second
tal_ conpound and a third nmetal conpound to a raw material for activaE
carRop, and effecting carbonization/ activation by a conventi onal net|o.
25 ( A process which conprises adding a copper conpound to a raw nmateri al
for activated carbon, effecting car bomi Zati on/ activation by a conventi onal
met hod, adm xing the resultant activated carbon with a second netal
conpound and a third netal conpound, separately, and 30 drying or cal cining

the mxture, méﬁhaﬁc§§5B&yus@3bfAtBéoﬁ9§ﬁnMﬂbﬁhsC%GEh'%%Stﬁ@dE&&eﬂ wRond
- metal conpound to §;|al for, activa % gﬁ effec
carbonlzatloﬂpgépssaﬁﬁoﬁn y AU 8heEHR O6Hal W Fﬁ nP?Pﬁ&GtHQ esul t ant
activat ed catbmpemathre deppet B35 ghempdinach A50°F ,t nimedf emsttelly ddripo i) °C,
ei ther si ml tﬁ&%ﬂgsu e SERH B il Pk b AR

necessar ? 65 a
conpound $o @ nﬁ@ekgépm QrWa§h|V&ﬁesaéaﬁb@ﬁac§ﬂm€t¢ﬂng belng;xeﬁuabw

_Carbo”iZatiOﬂéﬁgtbBaibgnsQMoﬁdQOB&eﬁbh%ﬂ§%d”%%h@9°ca@5bxQ”%g?chﬁbak%§U|ta”t
activat ed Caére?era%gyal9%p% 88Ogg%%gds nd a
' The examples are described below to 1llustrate this
invention more specifically,

10

o Example 1

' The activated carbon A of 16 to 24 mesh through having
a B ,E,T, specific surface area of 1040 m2/g was sprayed
uniformly with a solution of the determined amount each of

15 copper nitrate and nitrate of an alkali metal, 50 m#& of
the admixed product thus obtained was packed into a 4-cm &
column made of quartz glass, ‘The column was heated at
a heating rate of 2 °C/min, While allowing ainitrogen
gas to flow therethrough at a linear flow rate of 10 dm/sec,,

20 end the packed product was calcined at 350°C for 30 minutes,

- The contents of the copper and alkali-metal compounds
in the catalyst thus obtained were 0,2 to 2,0 mg atom as
copper and 0,2 to 2,0 mg atom as alkali metal per g of
activated carbon, respectively,

25 " As a control reference, the activated carbon was
admixed with copper nitrate solely or with nitrate of an
alkali metal solely by the same procedure as mentioned above,
and was calcined in a nltrogen gas at 550°C for 30 mlnutes

. to prepare a catalyst

30 . 15 m£ each of the catalysts thus obtained was
packed into a 1,6-cm 4 glass column, A gas 32 4Q°C
containing 12,5 ppm of COS (N2-97.5'v01.%'and H20-2.5 vol,%)_
was allowed to pass through the column at a linear flow
rate of 40 cm/sec, to conduct a break-through*adsorption

35 test on COS, The results are as shown in Table 1, '



second netal conpound, either sinultaneously or separately, and drying or
calcining the mxture, if necessary, (5 A process which conprises adn1X|ng
activated carbon with a copper conpound, -a second netal conmpound and a./"; =

§10 netal conpound sinul taneously, and drying or calcining the \=;
?;D e, if necessary, (6) A process_which conprises adm xing actlvated
hoh with a copper conpound, drying>ofr- cal cining the m xture, *
adm xing it further wwith a second netal conpound and a 15 third netal
conmpound, either simultaneously or separately, and drying or calcining the
mxture, if necessary, (7) A pro&zsmplki &1 conprises adni xi ng activated
cartion with a sgceninehaleBAPRURH, o XhRO ka8t G HMgH th YhGwn AN

al

~admi xing it further wth a coppe oun conpound,

ei ther siimflablmeolisVgsopagkpdr antprya ol SHed BLa@s,iavdudil.calkining, if
necessary a@nslf(éioe\ Ebﬁﬁﬁiﬁln@' ¢b, coRRMm %&sna@ﬂ ﬂ@?ﬂ@f ot gl carbon with

furthes Feq BSBoRa Vannd, hilsahasEe . PSSt K e X9

sinultanebﬂnéarorleapaaabeby ADobmﬁwed bwodwunmmdn'auﬂnsak4uhrodgh

et vat et SAPERRERR RERRTRR' HaRooumhe tommbne LA ALY 2.

i npregnating or spraying activated carbon with a solution or suspension’ of

metal conpounds in water Example 3. .
10 The determined amount each of Li,CO,, Na,S0,, K,S0 A
Eb,S80,, ©8,50,, HCOONa, CH,COOK and (CooNa) , was

incorporated into a coconut-shell raw material, After
belng mlxed and crushed,  the mixture was kneaded with
. various klnds of pitch, water, etc , and molded into
15 cylindrical pellets of 4 mm #, The pellets were |

. carbonized at 650°C and further steam-activated at 900°C,

' The resultant activated carbon showed a B.E,T, specific
surface area-of 1000 to 1100 m2/g and a content of the
alkali metal compound of 0.8 to 1,1 mg atom as metal per g

- 20 of activated carbon, as shown in Table. 3,
| _ Various kinds of the activated carbon wgg'crushed
and sieved to a uniform grain size of 16 to 24 mesh S
through, and each was sprayed with a solution of the i:
‘determined amount of copper sulfate  in water, 50 m& .
25 each of the admlxed products thus obtained was packed into :
as4d4cm g column made of quartz glass, The column was heated
at a heating rate of 2 °C/min,, while a nitrogen gas.
- was allowed to pass through it at a linear flow rate
of 10 cm/sec,, and the packed product was calcined at 350°C
30 for 30 minutes, The contents of. the copper compound in the
resultant catalysts were 1,0 mg abom as metal per g of
activated carbon, B '
15 m# each of the catalysts N. through U thus obtalned
was packed into a 1,6-cm 4 glass column, and a gas efab
35 40°C containing 12,5 ppm of COS _(N2—97_,5 vol,% and
H;0-2.5 vol,%) was passed through the column at a linear flow



finclusive of aqueous-acid or alkali solution) or a variety of solvents. In

t he ‘above preparation processes, by "drying"” is 35 understood a step which
gonprises evaporating the water or solvent in the adm xed activated ¢ n,

at aedenperature -8- of not, higher than [err] and the term FAR
"cal ci ning" denotes a step mhich conprises heating the adm xed activated
cafbon thus dried under an atnosphere-olla-gas such as an inert gas, carbon .
di oxi de gas, steam and waste 5 conbustion gas at ‘a tenperature of not

| ower than [err] to thermally deconpose part or all of the netal conpounds.

Tn, the aboverpEOCgpsas. oitfeb ackhvalagea BoBsh aﬁﬁ}éﬁgh%ageggwe ynds

ot her than oxides as_the cQ secon conpo ept al kal i
netal conpouk®gy %BdCQﬁbrdThﬁtﬁ?s%%ﬁﬁoﬁﬁﬁsaslthynf&OoTﬁblé e effect heat
treatment such as drying or calcining after the adm xing; in cases in which

activated carbon is adm xed,with a goggeé cgnpound, a second netal conpound
(except alkali nmetal conpound) and D nmetal conpound but is not
subj ected5to heat' Theadebermineédi smpunteeaed o6 0ud oQuSég,aﬁCH%GO@baﬁa

second ”Etal(ﬁ@éﬁ?géuaéﬁélCu@ftaﬁ&saﬂﬂcbgbﬁgaggﬁaknto a coconut-shell
raw material, After being mixed and crushed, the mixture
was kneaded with various kinds of pitch, water, etc,, and
molded into cylindrical pellets of 4-mm &4, The pellets
: 10 were carbonized at 650°C and further steam-activated at
— 200¢°C, . The resultant activated carbon showed a B,E.,T, -
' specific surface area of 1000 to 1100 mz/g-and a content of
the copper compoundfof 0.8 to 1,1 mg atom as metél per
g of activated carbon, - |
15 Various kinds of the activated carbon were crushed
and sieved to a uniform grain size of 16 to 24 mesh
through, and each was sprayed with a solution of the
determined amount of an alkali metal ;ﬁfru're in water. 50 mé each of the -
. admixed products thus obtained was packed into a 4-cm &
20 column made of quartz glass, The column was heated at
a heating rate of 2 °C/min,, while a nitrogen gas was
allowed to pass through it at a linear flow rate of
&~2 10 cm/sec, and the packed material was burnt at 300°C for
30 minutes, The contents of the alkali metal compounds
"25° in the resultant'catalysts'were 1.0 mg atom as metal per
g of activated carbon,
15 m# each of the catalysts v through Z thus obtalned
- was packed into a 1,6 cm ¢ glass column, and a gas of '
| 40°C containing 12,5 ppm of COS (N,=97.5 vol,% and H,0-2,5
30 wvol,%) was passed through the column at a linear flow rate
of 40 cm/sec, to conduct a break-through adsorption test
on COS, The results are as shown in Table 4,

Example 5
35 . A 15 m# portion each of the catalysts F and I shown

in Table 1 was packed into a 1,6 cm 4 glass column, and a



conpounds; when activated carbon is adm xed with al kali*netal conpounds
ot her than hydroxi des, carbonates and 20 hydrogen .carbonates of al kal i’
. nel:~ .as the second netal conpound, it is advantageous to effect heat .
atvirent such as drying or calcining after the adm xi ng; and in-cases +=#
‘activated carbon is admi xed with al kali metal conpounds wit hout
subsequent heat treatnent, it 25 i.s favorable to use hydroxi des, carbonates
or hydrogencarbonates as the alkali nmetal conpound. The gases not '
containing substantially oxygen which are useful in this invention include
t hose havi ng an oxygen concentration of not nore than 2 vol.% 30 These
gases may be exenplified by carbon di oxi de gas, coke furnace gas, bl ast
furnace gas, converter gas, thernal cracking gas of petrol eumfractions,
natural gagasetentdimipgot2sd ppmt bEsCOBVEQO0-OT  FsvelnfuenddH 02 gracti ce

obt i nea. HyoFrE) a8 PUSHEE RS PRLCLEY n 2r RE B ERFRRE R .
The solid-das @ont3Ctang 120°6. (4Bt AdY teskg,utbeollinkerkfdew medes ofuch as
the fixed jgd, ggv‘wg Q&ﬁneaﬁné upgi ztedcﬂ?gecmsgeexnbE%t%?n%ctasr&@)

tenperature |s not 8 than [err], preferab

5 he COS concent ations in the gases withdrawn at the
inlet and outlet of the column were measured by means of
FPD gas chromatography, and the COS removal ratios were

determined, The results are as shown in Table 5,

~

_ : " Table 1
Amount of Kind and - |  Percent removal of COS at the
Catalyst ‘(:m?ggzgom/g) :?E:Illz ;gtaL 15h§;me2‘;°%g§s ;tcl)ﬁhwgsbe]%%wm(:sé) 100 hrs..
(mg-atom/g) | later | later |later |later |later -

A(control)| O 0 0 o | © 0 (s}
B( " )| 2,00 0o .| 98 |es g | o 0
c( " 3)|.o K-2,0 |00 |50 | O 0 0
Dgg;g:;ggnj 0.2 E-1.0 f100 " |100 18 8 1
EC " )| 0.5 K-1,0 100 100 5 | 10 _ 3
F( " )| 1,0  K-1,0 100 [100  |100. 97 82
G( " )| 2.0 K-1.0 100 |1co0 100 | 9 90 .
" )| 10 kK-0.2 100 [100 | 92 | e8 36 [,
I " )| Lo K-0.5 |10 100 100 | % | 73
Ja¢ " )| 1.0 - Li-0,5 100 (100 |8 | 63 54
kKC " )| 1.0 Na-0,5 100 (100 | % 78 45
L( " )] 1,0 | R-05 [100. [100 100 90 79
MC " )| Lo (s8-0.5  |100 |100 100 | 85 70




) .
2 and 't he gas pressure is preferably not higher than 50 [err] -, nore
pteferably 5 0.1 to 40 [err] , with the gas contacting tine being = .
psef erablly 1/10 to 100 seconds as neasured at [err] and 1 [err] |, m)re
‘prefwswably 1/5 to 80 seconds. The exanplies are described bel ow to —
illustrate this invention nore specifically. 10 Exanple 1 The acti vated
carbon A of 16 to 24 nmesh through having a B.E. T. specific surface area of
1040 [err] was sprayed uniformly with a solution of the determ ned anpunt
each of 15 copper nitrate and nitrate of an alkali netal. 50 ml of the
adm xed product thus obtai ned was packed into a 4-cm colum nade of quartz
glass. The colum was heated at a heating rate of . [err] Wiile allowing a
nitrogen gas to flow therethrough at a |inear flow rate of 10 cm sec., 20

t he packed product was cal ci ne [grr] for 30 mnutes. The contents of
t he copper and al kali-netal co in the catal yst thus obtained were

0.2 to 2.0 Mo atONT ASA&SHANSIZ T Rind- - 3 m J U 5 g
el s G e e S B
an al kali mgtal_solelly by the Wgzd heEend 1SR | ai?édra JokeT ahtrtRas .

cal ci ned i n}|a(svntraiden @gas at err]ofor ol Nyt es o 0 .0

- B( " )| 20 g o w0 | 77 38 9 0

c( " ) 0 K-2,0 100 58 5 0 (o)

o | ibeessiey 0.2 K-1,0 (100 [100 835 | 64 42

EC " )| 05 K-1,0 100 |100 100 | 93 81

FC " )| 10 | K-1,0 100 | 100 100 97 92

G( " ) 2.0 . K-=1,0 100 100 100 | 98 95

BHC " )| 10 K-0,2 100 | 100 99 92 79

¢ " ) 1.0 K-0.5 100 | 100 100 95 90

19¢C " )| 1.0 | ri-0.5 100 | 100 % | 8 . |89

B " )| 10 Na-0.5  |100 100 % | 88 75

L " ) 1.0 Rb-0.5 100 |100 100 93 89

Mg ) 1.0 €s-0,5 100 | 100 100 89 80




to prepare a catalyst. 30 15 m each of the catal ysts thus obtained

was packed into a 1.6-cm glass colum. A gas at 400C containing 12.5 ppm-

of" (N2-97.5vol . % and H20-2.5 vol.% was allowed to pass through the; . =

c{Wm at a linear flowrate of 40 cnfsec. to conduct a break- through
Ofption 35 test on COS. . The results afe-as shown in Table 1. 10. -

ple 2 A 12 ml portion each of the catalysts A through M shown in Table

1 was packed into a 1.6 cm glass colum. A gas of 250C containing 10.0

ppmof [err] (M-QZ-5.vol %5 dH0-2 5 vgl 9% wa.s...paijed t'hrough t he
colum at a lijnear flkow ate|of 40 cii seq. a bneak-through
adsorption tegqt on Flﬁ% The|restl tslare Tabl ¢ 2. Exanple 3 10
The deternined angur8 Bakd of J el X [[efr1| @n Qi ncorporated into a
coconut -shel | rawgngteril . | After being isheqd, the m xture was
kneaded with va@i?us R s—ot—p+t-c-h—rwat-g+ molgded into 15
cylindrical peIPe s of u4) mm D.  The pel | 4t bni z¢d at [err] and
further steam|aBtfvdEefl b 9peP0l n | P .
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) _ . :
The .resul tant activated carbon showed a B.E T. specific surface area-of
1000 to 1100 [err] and a content of the al kali netal conmpound of 0.8

R, | -~ atomas netal per g 20 of activated carbon, as shown in Tabl g
xvarmnns kinds of the activated carbon were crushed and sieved. to a i
grain size of 16 to 24 nesh through, and eagﬁ was sprayed with a sol utTon
of  the determ ned anount of copper sulfate Water . 50 m 25 each of the

admi xed products thus—abtained was packed ipto a 4 cm col urm made of
quartz gl ass. The coljum.wass hqated at g heatin¢ ratje of [err] while a
nitrogen gas. was al lloned 48 spdss through i{ at |a lijnear flow rate of 10
cnm sec., and the pacKed prdgu®t| yasl cal Fied @Qt |[grr]] 30 for 30 minutes.
The contents of the dopper [@ofdond ©n | Ae § &sullttant] catal ysts were 1.0 nyg
atom as netal per g cf0q§ti atgd carbonl 15 ¢ach lof the catal ysts N
t hrough U t hus obt ai 14 &a padked fintoja 1]6-cm[erfr] glass colum, and a
gas [err] 35 [Jerr] cdﬁﬁ%inﬁdﬁ 12. 5 ppﬁ of €OS [lerr]| vol.% and [err] vol.%
was passed through tHhe_col g8 dtie | Qnep f :% Wrgte of 40 cnisec. to :
conduct a_break-thrOngfﬁdaOﬁptlon t est| on : fﬁe results are as shown in
Table 3. Exanple 4 X
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547 - The determ ned amount each 'of CuQ,[err] [err] and [err] was

i ncorporated into a coconut-shell raw material. After being m xed and ;_
yushed, the mi xture was kneaded with various kinds of pitch, water
"-Ided into cylindrical pellets of 4-mm[err]. The pellets 10 mere‘ﬁé

I zed at [err] and further steam-agti wvated at [err]. The resultant
ated carbon showed a B.E. T. - specific surface area of 1000 to 1100 m

/g and a content of the copper conpound of 0.8 to 1.1 ng atom.as netal per

g of activated carbon. 15 Var kiknds of the activated carbon were
crushed and sieved to a unlformgrallrgﬂie f 16 to 24 mesh through, and

each was sprayved with a solaution of the deternined ampunt of an alkali

metal nitratigohBa¥BifE- 5@aﬁhlg§%h of Paecadm &%ﬁowaqdksfft Togg; obt a'WIed

was packed ilpt@pardtapeljerr] cpl umgngeden@l p@Yt Zngha@ss. The cojum

was heat ed at(acbeatlng rate of [prr] pehice a(antrogen gas was allowgd to
pass throggh it at a lirear flow rhlEhe 25 eri al
was burnt” at| 3000C for 30 ninutes.| 1atee donbeets |ofl st af Kaltere! al
conpounds- 24—A—the—Fesu-taRt—eat t-e—t—0-Hrg—at-orps—retal—ped g of
activated cdrbon. 15 m [eacFK of thplOftal ystlQO\/ tfro@@h Z |t h&@8 obt ai ne=d was
packed intoja 256 cm [ erf—gtass—cptoumm; ot gas—of—4006cont-arntng112. 5
ppm of COS (jN2-97.5 vol .[% add H20- p189030 voﬂ@% Wgs ﬁﬁssedﬂtﬁxbugh t he
colum at a |fTmeEar—ftowjrate -
_ B 100 100 | 100 .95
¥ e0 . _
I 100 |100 | 100 89 o
P 100 | 100- | 100 98
80 - e
I 100 100 | 100 - 88
15 F 100 | 100 100 98
120 .
I 100 100 - | 100 75
. Examplé 6 _
20 The activated carbon A of 16 to 24 mesh through

hav1ng a B E, T surface area of 1040 ma/g was sprayed
uniformly with a solutlon in water of the two components
(1 e. copper nltrate and nltrate of an alkaline earth
metal), or the three components (i.e. copper nitrate, an
25 alkaline earth metal compound and a third metal compound or
alkali metal compound (nitrate)), 50 m£ of the resultant
admixed product was packed into a 4 cm 4 column made of
. quartz glass, The column was heated at a heating rate
of 5 °C/min,, while a nitrogen gas was allowed to pass
30 through it at a linear flow rate of 10 cm/sec,, and the
packed product Was calcined at.3OQ°C for 30 minutes.
The contents of the copper compound, alkaline earth
metal compound; alkali metai and third metal compound.
in the catalysts thus obtained were all 0,2 to 2,0 mg atonm
35 as metal per lg of activated carbon, as shown in Table 6,
' ‘As the control reference, the activated carbon was



8

of 40 cmisec. to conduct -a break-through adsorption test on COS. The
results \are as shown in Table 4. Exanple 5-35 A 15 m portion each . _
ﬁﬁ t he catalysts F and | shown in Table 1 was packed into a 1.6 cmd gl ag&y"
‘colum¥, and a -12- gas containing 12.5 ppmof COS (CO 97.5 vol. % and (.
[err]- vol % was passed through the colu at tenperatures of 25, 60, 80
and 1200C (in all cases, the linear flowTate of the gas was naintained at
40 cm sec. as converted to [err]. 5 . The COS concentrations in the -

gases withdrawn at the jnlet and outlet of the colum were neasured by
means of FPD F$IcH%h hhktdyGRRRET dhidt Tafes COBL Fra%® 0f ran  abkakize earth -

deternined. THetdledid B ML ¥E KWW d dngRbhe é:’loﬂ_élmfeé?ebé@i‘@é] fme %‘ nd

d P | of. COS at th oints
hown bel ow (SH AT S ASRAR A R CRRRE ang i oo “Bee radm gy 0 75
hrs. 100 hrs. pamghettanwgre lcalarined ein amﬂrogmegaslagﬁ @0@(@0&53&0') 0

0 Q )

08 68 .5 30 mfhuééﬁf%o pr%? e the)c lysts/ K-2.0 100 50
0 0 0 D(pregehteach of the. catplyst®e through j (contrdB

s -1 references) and 1 to 47 thus obtained was packed

into a 1,6 cm 4 glass column, and a gas of 50°C containing
12,5 ppm of COS (N -97.5 vol %, H,0-2,5 vol %) was passed
10. through it at a llnear flow rate of 40 cm/sec to conduct
;,' a break-through adsorption test on COS, The results are
' as shown in Table 6, ' '

15 A 12 m2 portion each of the catalysts a through j
(control references) and 1 through 47 of Example 6 was
packed into a 1,6 cn g glass column, and a gas of 30°C
¢ontaining 10,0 ppm of H,8 (N2-97_5 vdl_%,'H20-2,5 vol,%) -
was passed through it at a linear flow rate of 40 cm/sec,

20 to conduct a break-through adsorption test on st,- The
results are as shown in Table 7,

: Example 8
The determined amount each of an alkaline earth

25 metal compoﬁnd and alkali metal compound or a third metal
compound were added to a coconut-shell raw material,
After being mixed and crushed, the mixture was kneaded
with various kinds of pitch, water, etc,, and molded into
cylindrical pellets of 4 mm 4, These pellets were

30 carbonized at 650°C and further steam-activated at 900°C,
Various kinds of the resultant activated carbon showed
a B,E,T, specific surface area of 950 to 1150 m%/g, with
their contents of the alkaline earth metal and third
metal compounds being all within the range of 0,8 to 1.1

35 mg atom per g of activated carbon, as shown in Table 8.

Various kinds of such activated carbon were crushed



invention (" ) 0.5 K-1.0 100 100 49 10 3

F(._ " ) 1.0 K-1.0 . 100 - 100 100 97 82 g "
. K-1.0 100 100 100 99 . 90 H. " ) L0, -
100 100 92 . 68 G I( " ) 1.0 - K-0.%F
100 100 : 90 73 3(_45 ) 1.0 Li-0.5 100
85 63 54 K( " ) 1.9 . Na-0.5 ~ 100 100
78 45 L( " ) 1.0 Rb-0.5 ©100. 100 100 .
79M ") 1. 0.5 100 100 100 85

70 “Tabl eandmaﬁedoto axppiifarm gsrain siper @&ntlSr &9o4 mEisH s at the
copper tRPBYER  Ohnd sgrayé&nﬁlﬁﬁ' Bt so3lewanPeewthd deledmite

(nmg-atonf g) al kali getal 50hrs Ohrs. 200hr 250hrs ( atonfg)
aver Ollar semotis, of “COpREE compaigy LR 2 PAUEpUS. agevic BoLd. @%b

0 0 of eafh of theOadmlxedOPBbdhcts)thusZo%talned was padked

100 7 . 3 ' 2.0

100 oginto @’ om ¢ cofumn madf gé? auarts Eless. onpe G Ly

K-1.0 w@s heated at a heating rgge of 5 28/min,, while a nigimgen

ﬁ:ifg %Qg wasnglowed %Qopass th%%ugh 1t8%t2% linean %1oﬁ-o

K-1.0 rabe oflé@ cm/seggg and thggpackedgproduct was calcined at
: 300°C for 30 minutes, The content of the copper compound
10 in the catalyst was 1,0 mg atom per g of activated carbon, -
15 m€ each of the catalysts 48 through 76 thus A
obtained was packed into.a 1,6 cm & glasé column, and a
gas of 50°C contalnlng 12,5 ppm of COS (C0-97.5 vol,% and
H20-2,5 vol.,%) was passed throqgh it at a linear flow rate
15 of 40 cm/sec, to conduct a break-through adsorption test
“on COS, The results are as shown in Table 8, '

. Example 9
A 15 m# portion of each of the catalysts 3 , 9 |,
20 13 |, 20 , 30 and 37 of Example 6 was packed into

a 1,6 cm 4 glass column, and a gas containing 12,5 ppm
of COS (N2—97,5 vol,% and H20-2,5 vol,%) was passed
through it at 25 , 60 , 80 and 120°C, respectively
(in every case, a gas linear flow rate was maintained
25 at 40 cm/sec, as measured at 25°C),
The COS concentrations at the outlet and inlet of
the column were measured by means of FPD gas chromatography
to determine the COS removal rates at the determined
points of time, _The'results are as shown in Table 9.
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100 95 88 25 | 100 100 84

F 100 100 100 95 60 | 100
89 F 1100 100 100 08 80.1 = 190 *
88 15 F 100 100 100 =#
100 100 100~ 20 75 Exanple 6 20 The

activated carbon A of 16 to 24 nesh through having a B.E T. surface area of
1040 n2/ g was sprayed uniformy with a solution, in water of the two
conmponents (i.e. copper nitrate and nitrate of an alkaline earth metal), or

the three compaonents (i e _copper nitrate. an 25 alkalipe earth netal
conpound and fa thilefl fretdl clonppund orf al kal if mefal conpouhd nitrate)),] 50
nt of . the regqul tan Bfn fed jprogluct| wak p ckqdi toja 4 cn[enr] kol §m
made of quartfz gl g€l YheQcplumy veg hen ? a% eani Ing Fge §f 8 [

e . &) N . S : : ’
while a nitrdgen dgas~yas an pwedl tq paps thrpegh 1t at|a lliAepr {low
rate of 10 cny sgc. p—ahd-t{he-packed-tproduct was-C dned attledr] For}30
m nutes. The |coft epf g of [t he copper corrpolhnd, al kal ijne Jearth
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met a - conpound, alkali netal and third met al conpound. in the catalysts

t hus obt ai ned were all

car ben,

0.2to 2.0 ng atom 35 as netal

per

Was “w¢ - 17 - admixed with copper nitrate, nitrate of an alkaline earth
by the sanme procedure

net al

and a-third netal
as ‘menti oned above, and the adm xed proaé

conpound al one,

respectively,

gas at [err] for 5 30 mnutes to prepare the catal ysts.
catal ysts a through |

was packed into
CGos

12.5 ppm of

at a linear fl

test on COCS.

m portion each
t hrough 47 of
gas of 300C con
was passed thro

Table 6-

(control

references) and

1

to

47

cCs were calcined in a nitrogen
15 nml each of the

t hus obt ai ned

(N2-97 5 vol.% Jerr]-2.5 vol.% was passed 10 through it
ow ratk,off 44 cnfse¢ td cohdudt a] br ¢ak-Jt hr pugh adsor pt1 ¢n

e regufis qre hs gho I h Tgbl e} 6. | Exgnple 7}15 A 12

of t Ha&al S a hrmu;lojd.@:oni oh |reef xefaas) ~ahd 1

anp! |2 8| as %;:Hé(l$nt'5 b 516 et ¢ Y B |01 uTn| Sand a

ajnihg 10.d ppmofl [drr]li([&rr]1F 9745 Mol .pPo H20-]2. 5] vol|. %

gR if,a] aflinpar[fldw ratelof KO ¢nidec.
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l'g of activated.,
as shown in Table 6. As the control reference, the activated carbb?,‘b’

al.6 cm[err] glass colum, and a gas of 500C contai ni ng



<

20" to. conduct a break-through adsorption test on H2S. The results are as _
shown in Table 7. Exanple 8 The determ ned anount each of an al kaline earth -
.« met al. conpound and al kali netal conpound or a third netal conpound.were =
to a coconut-shell raw material. After being m xed and crushed, tﬁa&
.n™xture was kneaded w th various ki@ of pitch, water, etc., and nol ded
into cylindrical pellets of 4 nm[err]. These pellets were 30 carbonized
at 6500C and further steamactivated at 9000C. Various kinds of the
resultant activated carbon showed a B.E. T. specific surface area of 950-to
1150 [err], with their contents of the alkaline earth metal and third netal

conpounds befmgaft=wrthym he ranpe g o8 To ¥t T_I"p'?r g of
activated cafbon, |Bsilshojn in Tabl g 8.L Vari ois Ki nds off such &actilvat ed
o | o k. : >, _
carbon were grush -1 181-qnd piLeVed [1Q R M1 bhof R graifnss|ze jof 16 to
24 mesh throligh, de|sPr pyed Orijth- ACsqltdt | on| O |t geq et ni gefl carjount  of
copper -conpopnd i 50 aglieodis_dcet|c acid 50 .m] of]| eagh the gdm xed
‘products thug tai.ndd was packed b infto fa 4lcm|ferf] ¢ol ym hadd of quartz
gl ass. The c@l@m|@dy hepted at| a heatfingl rafe df 5| [efr],| whi{lefa nitrogen
' caoncSRri]lo|lQ|eleld|d|lojlN]lO DNV |
RS N0 | (O |Q | ||| || |®
— OO~ N N ~i ~i - ~ :
o g _
>
2* zloy :
823280 olololole o.o olol|lojo|o
Poga|]O|O|d|o|o|lc|o|d]|lS]o)|d|S]1d =
R DU RS RN Ea N BN Rl N Rl N Rl Rl R R o
TR
O - 3 .
Y oln &
OO ClH © o
moucrlo|loliololololololololololo
. nelS|S|OfO |0 |S|O|O|S|&|c D]
: N~ —~ ~ — —~ ~ —t i —i ~ — ~ — ~
" _
~
-ﬁ ~8
—~ mm?d
Q P g _
o e QN : | :
& gogaggninlinininiviaviniainlnlnla
spAddBlOo|0olo|o|lo|lo|lo|lo|olo|jo]|o}|o
g-cw T LT T )T T T T}
gdaRr |-l R]lglo|sln|ls|lg]lo ot | = | A
qoMd HdgjloIN|M|Oj<d|jOo|N|jO|>la|<|<
ﬂ%HHE__ .
et @ @ O
—~}
@ &0 _
T | | - o
g oasgninininlanlaln{alnlalnlele A
Il . gdoslo|lOo|lo|joc]lo|lo|o|lo]o|lolo|~|~
gSap i1 ) LT Tl T T Tl
SoXbYs|d|a|lT g ojols|H|lglald]a
Adgddglolojo|lolo|mimianln mlo]|o
~
80
N
°o g
B HL ojolo|olo|olololololo|ln|n
IaQl- Nl | A ||~ ~A]A~]A]~]H]O]O
282 e
< O~
v N
0 wlolnc]olo|lol~]lalxm]jz |l ]
> YOV SETRVE BV OV B Ya NN BTN (=2 I (NP~ B S A S o = S B
@ . B
1 uoTquaAuT quasaad
3] :




v

gas was allowed to pass through it at a l'inear flow rate of .10 cm sec., and
t he packed product was calcined at [err] for 30 m nutes. The content of the .
cgbpper conpound 10 in the catalyst was. 1.0 ng atom per g of activated @
car beg. 15 m each of the catalysts 48 through 76 thus obtained was

packed into a 1.6 cmd gl ass col um, and% gas of 500C containing 12.5 ppm

of 'COS (C0-97.5 vol.% and [err]-2.5 vol 3,1 was passed through it at a
linear flowrate 15 of 40 cnfisec. to conduct a break-through adsorption .
test on COS. The results are as showr] i.n Tigle 8. Exanple 9 A 15 m portion
of each of the catalysts 3 , 9 20 le , 300 and 37 of Exarrple 6

was packed into a 1. 6 cm [err] gI ass colum, and a gas cont aining 12. ppm
of COS (N2- 9'F=£ 8 oSl SIS

80 and 1200(3*3% %ctlvely(l i ge? © e -L:." BSw rate vvas
mai ntai ned 2% at 40 cm seq: AT .=.#- 2 ,;:@*gi ons
at the outd ef and inlet of |t Upm el hpapd gfls bf Lgay _
chr omat ograp toTdeter gt e ~Tenovat eSS —at—re ueteri erLi% potint s
of time, Th¢ resylts®are gs sfown |n T&ble 9. O -19 0
1 v 100 79 39 13 0
c 5 32 0 0 0
10 d 100 58 5 0 o)
- | e | 100 69 15 0 0
i o] .
§ £ 100 30 -0 0 0
S| & 100 45 | 11 0 0
15 h 1000 | 25 0 0 0
i 100 64 14 o 0
j. 100 48 6 0 "0
1 100 100 - 98 69 39
20 : '
2 100 100 | 100 95 8%
3 100 | 100 100 95 86
: 4 100 100 100 100 98
25 8 5 100 100 - 90 81 65
E 6 100 100 | 98 9% 86
gl 7 100 100 90 83 69
£ 8 - 100 | 100 98 . 81 73
. Q - -
20 § 9 100 | 100 | 100 95 89
-C_L 10 100 100 99 o8 84
11 100 | 100 ] 100 100 o8
12 100 100 '} 100 . 100 o8
55 13 100 | 100 100 100 100
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Ca

al yst
Dhr s.

10

15

20

25

30

35

4

20 - [err] - 21 - [err] -22- [err] -23- Table 7-1
' Percent renmoval of H S at the tinme point shown bel ow
100hrs. 150hrs. 200hrs. 250hrs. 5 ' | at er
Iater_ | at er | ater a _ 24-9- 0 0 0 -
Table 7-2
Catalyst Percent removal of H,S at the
. | ___time point shown beldw (%) _
5Ohrs,| 10Ohrs.,] 150hrs,| 200hrs, | 250hrs,
later later later _1ater  " later
14 100 100 100 - 100 100
15 100 | 100 100 100 100
16 100 100 100 . 100 100
17 100 | 100 100 | 100 100 -
18 '_100 - 100 100 100 9
19 100 100 100 100 100
20 100 100 100 100 100
21 | 100 100 “100 100 100
22 100 | 100 100 95 89
23 100 |-100 100 | 91 85
s | 2 100 | 100 100 | 100 90
e 25 100 | 100 100 100 . 98
> 26 - 100 100 100 100 95
jg 27 100 100 100 | 100 98
a | 28 © 100 100 100 % 80
& 29 100 100 100 91 78
30 100 | 100 100 100 100
S 31 100 100 100 100 1100
32 100 100 100 100 - | 100
33 100 100 100 95 81 '
34 100 100 100 100 100
35 - 100 | 100 100 100 98
36 100 | 100 | 100 | 100 . | 100
37 100 - | 100 100 100 100

*
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14"
100
95
100
65 6
90

99
100
100

100

100
100

100
83 3
100
100
83

100

98.
10
1

10

15

79 39 13 0c 95 32
0 10 -~ d 100 58 5
69 15 0 00 f 100
0 g 100 45 11 0 0
25 0 0, 0 i 100 64
0j 100 48~ 2 "6 0 01
98 69 39202 100 100 100
100 100 100 95 86 4 100 -
100 98 5 ~ 1Tble 7-300 90 81
100 98 93 86 7 100 - 100
608 100 100 8. 31 £3 30
Cattyst  10) — Pereppt remoyel jof H,S afgphe 100
84 11 - |-apg time point showm pelbw (4 ag 1>
100 19aORrS. TS, | LoOkms, | 200hrg g 250hngg
56 ater atér | later later later |-
38 100 100 100 100- 83
39 100 100 | 100 100 86
g | 49 100 100 100 98 %
ol s 100 100 100. 92 88
2| s 100 100 100 100 100
o
o | 43 100 | 100 100 - 100 - | 100
=]
% 44 100 100 100 100 100
bt
a | a5 .100 100 100 100 98
46 100 | 100 | 100 86 75
47 100 100 100. 9% . 91
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-24 - Table 7-2 Catal yst
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150hr s.
100

| OChr s.
| ater 5
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| at er

81 34
100 35 37

| at er
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(%9 50hrs.

95
| at er
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25 - Table 7-3 Catal yst

_ hown bel ow

100
100

100 35-
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250hrs 5
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100 .
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* 200hr s.

33
98 36
100

r enoval
150hr s.

100

-

et

Per cent
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% ' , .
60 106 9 100 100 100 51 3 100

100 100 86 80 9 .. 100 - 100 100 73 3 10 _
100 . 100~ - 92 15™. 120 9 100 100 100 g
35 Takl e 9-2 .20 Cont acti ng Cat al yst Percent renoval of COS at the
tenperature time point shgwa below (% ([err])
25hrs. 50hrs. 75hrs 1 OChrs |ater Iate? |ater later 13 - 100
100 - 98 95 25 25 : : 20 © 100 100 97
92 13 100 100 100 100, .60 _20 . 100 100 100
100 13 100 100 100 - ﬁﬂhl&a&z& 20
100 100 100 100 13 100 100 100 75 120 20
100 100 Comntacting " éétalyst Percent removal of COS at the
temperature ' __time point shown below (%)
(°C) 25hrs, | SOhrs, | 7/5hrs, | 1OOhrs,
5 later later later | later
' 3 100 97 83 69
25 - .
9 100 o4 80 65
3 100 100 100 64
60
‘ 10 9 100 100 100 . 51
~ 5 3 100 100 100 86
9 100 | 100 |10 | 73
z 100 100 100 | 52
15 120 _
9 __ 100 100 100 35
Table 9-2
20 Confacting Catalyst Percént Temoval of COS at the
temperature ' time point shown below (%)
(°C) _ 25hrs, | SOhrs, | 7S5hrs, | 100hrs,
later later later later
- 13 100 100 .| 98 9%
. 25 20 100 100 | 97 92
60 13 100 100 | 100 100 .
: 20 | 100 100 100 100
5o 13 100 | 100 | 100 100
30 : 20 100 100 100 100
13 | 100 100 |10 | 75
120 . '
: 20 100 100 | 100 ol

35



-80- Table 9-3 Contacting Catalyst Percent renoval of COS at the
tenperature _time point shown bel ow (% [err]

50hrs. 75hrs. | Oohrs. 5 . later later-~ =
| ater 30 100 100 95 88 25 37 100 '&éb _
< 95 30 100 100 ~ 100 - 69 60 10 .37
100 100 . 100 100 30 100 100 100 78 80 37
100 100 100 100 30 100 100 100 51 15

120 37 100 100 b1d 8- - 68 Exanple 10 20 The .
activated carbon A of 16.to 24 nesh aving a B.E.T. specific

surface area of 1065 nQ/g was sprayed evenly with a solution in water of

the determ nEEGHUELET t M TPeF&ent FeMbPal oRICOLKELT CHEL 9|
and n|trate ﬂfeﬁ@efgt | Fe, ., Nij, Zﬁlméﬁp@infhshaﬁn belapi dmsul fate
or vanadi um sul f atweg) . 25hrs, | 50hrs, | /oars, | 10Ohrs,
5 -later _later | later | later
' 30 | 100 100 95 88
25 : - —
| 37 ] 100 100 | 100 95
B %30 . {100 100 100 69
' 60 . : - — -
10 _ h 37 100 100 100 100 o
30 100 | 100 | 100 78 et
80 . : — '
. ' 37 - | 100 100 100 | 100
30 . | 100 100 100 51
15 120 , . -
37 1 100 100 | 100 638
Exampie 10
20 The activated carbon A of 16 to 24 mesh through

hav1ng a B.E.T, specific surface area of 1065 m /g was
sprayed evenly with a solution in water of the determined
ambunt_each of copper nitrate, 'nitrate of an alkali metal —
_ and nitrate of Al, Cr, Mn, Fe, Co, Ni, Zn, Cd or Pb,
25 titanium sulfate or vanadium sulfate
50 m£ of the resultant admixed product was packed
into a 4-cm 4 column made of quartz glass, The column
was heated at a heating rate of 5 °C/min, while a. nitrogen
~gas was allowed to pass through it at a linear flow rate of
30 10 cm/sec,, and the packed product was 00101ned at 300°C
for 30 minutes,
_The content each of the copper compound, alkali
metal compound and the compounds of Al, Cr, Mn, Fe, Co, Ni,
'Zn, Cd, Pb, Ti and V in the catalysts thus obtained
35 were 0,2 to 2,0 mg atom as metal per g of activated
carbon; as shown in Table 10.



50 m of the resultant adm xed product was packed into a 4-cm[err] colum
made of quartz glass. The colum was heated at a heating rate of 5 [err] .
whil.e a nitrogen gas was al'lowed to pass through it at a linear flow rat \
of 80, 10 cmsec., and the packed product was calcined at [err] for 30 @
m nutes. The content each of the copper conpound, alkali netal conpound awe
t he conpounds of "Al, Cr, M, Fe, Co, Ni= 34n~ Cd, Pb, Ti and Vin the

catal ysts thus obtained 35 were 0.2 to 2.0 ng atom as netal per g of -
~acti'vated carbon, as shown in Table 10. - 31 - As the control reference,

the activated car bsqg ik 2QELFRd B rleh@nvaTe tNPGRAUNALRY RINYA§fhfbove
mtth conbi nati ons % ate of an alkali retal and a conpound of A, Cr,

Nh, Fe, . Co, fRAmi fﬁ e pgmerTprocegure,@s mertdanedy W&J&l%
cal ci ned i.n aombﬁnag&bngasfah1306®€ Bdraagcﬂkmuhes By this procedure,

~ catalysts [err o] re e cat [err]
“t hrough [err]n L{'ﬁé aggt ﬁ“@p&ggx %%[(2%‘% #t%o”zml’ cem C gl 2?9 c@t 3#@ and a
10 gas op [Ebn]TaonraVQ|ﬂ@dlzh5 pydmiode dCpS oduarty [wegs7 .cahadlnedd dimdl § exiirdgdn
vol . % was pgasedtt BoRYeh fior 30 aihe¥, TlMWinis procedure; catalysts
E, to E; were prepared.
1 5
15 m# each of the catalysts (:) through (:) thus
obtained was packed info a 1,6 cm ¢ glass column, and a
o 10 gas of 50°C containing 12,5 ppm of COS (N2—97.5 vol,% and
ot H,0-2,5 vol %) was passed through it at a linear flow
- rate of 40 cm/sec to conduct a break-through adsorption
test on COS, The results are as shown in Table 10,

15 ' ' . . Examole 11
A 12 m£ portion each of the catalysts (:) through
(:) of Example. 10 wae packed into a 1,6 cm # glass column,
and a gas 88-25°C containing 10 ppm of Hy8 (N,-97.5 vol.%
. and H;0-2,5 vo}.%) was passed through it at a linear flow
20 rate of 40 cm/sec to conduct a break-through adhesion test
on HyS, The results are as shown in Table 11, '

. ' Example 12 _

. _-The determined amount of each of L12003 Nazsou,

25 K2804, Rb2804,'g§2304, HCOONa, CHBCOOK and (COONa)2 was
added to a coconut-shell raw material, After being mixed
and crushed, the mixture was kneaded with various kinds of
pitch, water, etc,, and molded into cylin¢rica1 pellets
of 4 mm g, The pellets were carbonized at 650°C and

30 steam-activated at 900°C,

The activated carbons thus obtained all showed a
B, E,T, specific surface area of 950 to 1150 mz/g and a _
content of an alkali metal compound of 0.4 to 0,6 mg atom
as metal per g of activated carbon, as shown in Table 12,

35 _ Various kinds of the activated carbon were crushed
and sieved to a uniform grain size of 16 to 24 mesh through,



rate of 40 cm sec to conduct a break-throﬁgh adsorption test on COS. The

results are as shown in Table 10. 15 Exanpl e 11 A .
12 m portion each of the catalysts through [ert] of Exanple.10 ; ’
pgeked into a 1.6 cm[err] glass colum,. and a gas at [err] contalnlng .0
_-pT‘ [err] ([err]-97.5 vol.% and [err] 2.5 vol.% was passed through it
ab_d linear flow * 20 rate of ~4B2cm sec to conduct a break- t hr ough
adhesion test on H2S. The results are as shown in Table 11. Exanple 12 The

determ ned anount of each of [err], 25 [err] , HCOONa, [err] and [err]
was addedanid @a@‘mcsvpnayecmedvithaw selatieh. inAkt & beuwegus xddrrd crushed,

t he nrxtu | p| I t and
nol ded |n 0 Cy$|ﬁ§§|0a$t¥f+¥n¥ éﬁaﬁn% ggéhT&f o %Be ga%&ﬁ?é%ﬂ onlzed at
[err] ~andaBorateaed abl| rede F@r;rPO/Ththathn\rand oFafond itansiwabt ai ned

al | ShOME%thé%%SS%Tﬁaﬁggflfgﬁlggfgace area of 950 to 1150 [err] and a
" content nRound f Q.4tg 0.6 ng atom as netal per g of

activat ed carbord BE &ReMNOfnt gbpgmigedg,groducts FRviso @O tgined ofas ne
activate a:@r&é)@mmceawusheﬂ adblumhemedet 0faquairfter @larsd N e of 16 to

24 mesh t rfwﬂn was heated at a heating rate of 5 °C/min, while a
nitrogen gas was allowed to pass through it at a linear flow
rate of 10 cm/sec,,_and the packed product was calcined at
10 350°C for %0 minutes, The content of the copper compound - o
in the resultant catalysts was 1,0 mg atom as metal per
g of activated carbon, while the contents of the compounds
of AL, Cr, Mn, Fe, Co, Ni, Zn, Cd, Pb, Ti and V were 0,5
ng atom as metal per g of activated carbon,
15 15 m& each of the catalysts (:)'through (:) thus
obtained was packed into a 1,6 cm ¢ glass column, and
a gas.sf 40°C containing 12,5 ppm of COS (Né-97_5 vol %
and H2042,5 vol %) was passed through to conduct a break-through:
adsorption test on COS. The results are as shown in Table 12.
20 ' _'
Example 13 _ _
_ A 15 m# poftion each of the catalysts (:2 and
of Example 10 was packed into a 1.,6-cm 4 glass column, and \;J
- a gas containing 12,5 ppm of COS (N <97.5 vol,% and H,0-2, 5
25 vol %) was passed through the column at 25, 60, 80 and
120°C, respectlvely, to conduct break-through adsorption
tests on COS, whereby the gas linear flow rate in every
case was maintained at 40 cm/sec. as measured at 25°C,
The test results are as shown in Table 13, '




deter m ned anount each of caqpper nitrate and nitrate of Al, C. M, Fe,

s Niy~Zn, Cd or Pb, titaniumsulfate or vanadyl sulfate. 5 50 m R
eachy\of the adm xed products thus obtai ned was packed into a 4-cmf[err] ...
colum made of quartz glass. The colum ?gs_heated at a heating rate of 5‘[]
[err], while a nitrogen gas was al | owed pass through it at a linear flow
rate of 10 cnisec., and the packed product was calcined at 10 [err] for 30

m nutes.” The content of the copper conpound in the resultant catal ysts was

1.0 ng atomas netal per g of activated carbon, while the contents of the

- 32-- and each sprayed with a solution in a 2% aqueous nitric acid of t@

Con'pounds of A|, _.Ee’ ("n’ '\‘|I, 7’1, f‘rl,' Dh1 Ti_—and \A 5 oy at.aom
as netal per g o ed farbon.| 15 - 15 ni- epch |of Ehe catlal ypts
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- Percent
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Table 11-1 Catalys2

results are as shown
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to conduct break-through adsorption, tests on CGCS,

. 9% was passed through the colum at 25,

- respectively,

err]

rr] The test

EI
he tinme point shown bel ow (%
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“ gas-linear flowrate in every case was nmai ntained at 40 cnisec as neas
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50hrs” | QOhrs.

] 150hrs 200hrs  250hrs | ater | at er | at er | at er
| ater 5 [err](control) 1Q0 48 12 0 0
[er](> " ) 100 69 18 0 ~0) 100 . 54
4 N 0 0 10 [err]( " ) 100 72 24
O [er]( ™ ) 100 - 13 - z2e0 _ O [err](present -
100 100 100 98 907 rertion) [err]( " ) 100
100 100 95 90 15 [err]( ") 100 100
100 99 - 94 Jerr] (" " 100 100 100 100
92 [err]( “ ) 100 100 100 " 100 90 [err]( " ) 100
100 100 100 T4 po—fern] (" ) 100 100 100
98 85 [err]( [" ) 100 100 98 89 [err](
") 100 100 o |00 91 25 Jerr](. " ) 100
100 100 900 [ er % " ) 100 - 100 '
100. 100 B 5 q 100 100 98 91
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35" [err]( " ) 100 100 100 100 96 [err](

«”.-) 100 100 100 95 . 91 37 Table 11-2 Catal yst
i P_ej&(“:ent renoval of [err] at the tinme point shown below (% 25hrs | CChrs= =
1 . 200hrs. 250hrs. 5 | at er | at er | at er | atfr

l-a [err] (present ) 100 100 - 3606 98 92 invention
100 100 100 100 100 100 100 100 100
100 10 [err]( " ) 100 100 Tableldd-l 100 . 100 [err](
) 100 100 [TCataiyst YPercent Yembyal ©f D5 o0 theoo 168 92
85 15 [err]( 37" 100 S5Gent Yempys 2 it AT TS
| time point shown below (%) . o
oOhrs,| 100hrs,| 150hrs, | 200hrs,| 250nrs.|
later | later later | later later
5 @(control) 100 48. - | 12 | o 0
@X " )]100 69 |. 18 0 0
@)X " )] 100 54 4 0 0
@( " )| 100 72 | 24 0 0
10 = _ — —
EX " )]0 | eo 13 0 0
@(present J100 | 100 [100 | 98 90 [
nvention) ' - o .
X " )| 100 100 | 100 9% 90
> GX " )| 100 1000 | 100 - | 99 9%
G " )| 100 100 | 100 | 100 92
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”o G * |0 | 100 | 100 100 | o
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:39;<Table 13 Contacting Cat al yst Pefcent renoval of COS at the

t enperat ure time point shown below (% 25hrs. 50hrs. 75hrs,
LpOhrs 5 . - later | at er | at er | ater [err] gi%?)
T00 & 100 " 90 85 25 [err] 100 100 - 100 9
[err] 100 100 100 58 go_lo [err]

100 - 100 100 100 [err] 100 100 - 59 80

[err] 100 100 100 - 100 100 100 100 46 15

120 [err] 100 - 10 qp 65 -.40 - Cains 1.

A process for treatnment of a gas con e rogen sul fide and/ or
carbonyl sulfide but not substantially 5 -containing oxygen, which

conprlses comteg%a&gs%he 98 Percent removal of Has at the
_ |___time point shown below (%)
- | 25hrs, | 100hrs, | 150hrs,| 200mrs,| 2o0nrs,
> later later later later later
resent;
D eootion) | 100 100 - 1 100 .| 98 92
@( ) | 100 100 100 . 100 | 100
_ @ m Yl 100 | 100 100 100 100
o 10 @( v )| 100 100 | 100 100 100
'\.-(.'
@( )| 100 100 - | 100 99 %
@ " jwo | 100 100 92 85
@( v Y| 100 100 100 93 90
15




wr'th activated carbon containing (1) a copper conmpound and (2) an al kali
conpound at a tenperature of

< netal

~ £ hi gher than [err],

AN

3 renmoved. from the gas.
) activated carbon is

nmet al

activated carbon i g-onre bUﬂt 1 T TOpPPEr—Ccghpotnd aline earth
metal conmpound. 20§ 4. ﬁxproc ss ap clained injclaijm 1,} whefjein the
activated carbon ig one gdntclngl aa Egopbrmcc r@mn& anp al kal t netal
conpound and an al Hals nddear tlhene campoumd.) &. | » A @y ofessjas clai nmed
in claimi, wherein the l2cTivat ed 25 | carbon ils ore cdnt ai hi a conpound
of at |east one king Rf |kt al]l seljectefl fromtHe grloup lcons g of Al, Ti,
vV, C, M, Fe, Co, [_NI‘D,.(Egcc and &b Ag & i ndycdnponent , | tpgéther with a
copper conpound ang mam&g_ﬁ@ll Pret pd> cpApoy élrmllcrmal k@| | h& eqrth netal
o | ~ . . . .
conpound. 30 6. Eapr cess jas clajinkd in cldim 8. fei activated
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conpound. 15 3.

2.

conpound and/or an al kaline earth netal

wher eby hydrogen sul fide and/ or carbonyl
A process as claimed in claiml,

sul fide are*
wher ei V

one containing a-cgpper conpound and an al kal i
A process as clained in claiml1, wherein the




*35.7 Mh, Fe, Co, Ni, Zn, Cd-and Pb. - 41 - 7. A process as clained in.
clYaim 5, wherein the activated carbon is one containing a copper conpound,, &
| kal i ne earth netal conmpound and a conpound of at |east one kind of netal 652)
--seks&ted fromthe group consisting of Al, Ti, V, C. M, Fe, 5 Co, Ni

Zn, " Cd and Pb. 8. A process as clainmedzgn_claim 1, wherein the gas not
contai ning substantially oxygen is that having an oxygen concentration of
not nore than 10 2 vol % 9. A process as clainmed in claim1l1, wherein

the gas is contacted with the activat gb arg n containing netal conpounds
at a tenpérature of [err] to 15 [errgr—ier% A process as clained in claim
1, wherein the gas is contacted with the activated carbon containing netal

-

L R e
treatment of g gas contai ni ng hydrogen1ggkii’ de1andiOr] qatbeny! 1awleld de bpt

not o 67) 100 | 100 90 85
25 @ 100 100 100 92
(Gn) 100 | 100 100 58
0| % %{% | 100 100 100 | 100
N ' @j?) | 100 100 100 59
| 80 @_3) 100 100 100 100
@ 100 100 100 46
154 120 (H;) 100 100 | 100 65




25 substantially containing oxygen by. contacting the activated carbon

h the .
G§E§ordlng to claim Hﬂ@ stantlally as hereinbefore with reference to any™,

subtngnE““\n“m

Exanpl es. *35°
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erat ure of not higher than 1500C. 12. A process

An activated carbon according to claim 11,
rexnbefore descrlbed with reference to any of the

Claims

1, A process for treatment of a gas containing hydrogen
sulfide and/or carbonyl sulfide but not substantially .

- oontaining'oxygen,.which'comprises contacting the gas

with activated carbon containing (1) a copper compound and
(2) an alkali metal compound and/or'an alkaline earth

-metal compound at a temperature of not higher than 150°C,

whereby hydrogen sulfide and/or carbonyl sulfide are
removed from the gas,

2, A process as claimed in claim I, wherein the activated
carbon is one containing a copper compound and an alkali

metal compound,

3, A process as claimed in claim 1, wherein the activated

carbon is one containing a copper compound and an

alkaline earth metal compound,

4, A process as claimed in claim 1, wherein the activated
carbon is one containing a copper compound, an alkali
metal compound and an alkallne earth metal compound,

5. A process as claimed in claim 1, wherein the activated
carbon is one containing a compound of at least one kind

of metal selected from the group consisting of Al, Ti,

V, Cr, Mn, Fe, Co, Ni, Zn, Cd and Pb as a third component,
together with a copper compound and an alkali metal

compound and/or alkaline earth metal compound ,

6, A process as claimed in claim 5, wherein the activated
carbon is one containing a copper compound, an alkali
metal compound and a compound of at least one kind of

metal selected from the group con31st1ng of Al, Ti, V, Cr,

Mn, Fe Co, Ni, Za, Cd and Pb,
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_ 7. A process.as claimed iq claim 5, wherein the activated

carbon is one containing a copper compound, alkaline earth
metal compound and a compound of at least one kind of metal
selected from the group consisting of Al, Ti, V, Cr, Mn, Fe,

Co, Ni, Zn, Cd and Pb,

8, A process as claimed in claim 1, wherein the
gas not containing substantially oxygen is

that hav1ng an oxygen concentration of not more than
2 vol %,

9. A process as claimed in claim 1, wherein the
gas is contacted with the activated carbon

containing metal compounds at a temperature of 0°C to
150°C, ’

10, A process as claimed in claim 1, wherein the

gas is contacted with the éctivated.carbon

containing metal compound for 1/10 to 100 seconds
as measured at 25°C and 1 kg/em”.

11, An activated carbon containing (1) a copper compound

" and (2) an alkali metal compound and/or an alkaline earth

mefal compound when used for the treatment of a gas containing

hydrogen sulfide and/or carbonyl sulfide but not
substantially containing oxygen by contacting the activated
carbon with the gas at a teﬁperature of not higher

than 150°C,

12. A process uécording to claim 1, substantially as
hereinbefore with reference to any of .the Examples.

13. An activated carbon according to claim 11, substan-
tially as hereinbefore déscribed with reference to any of

the Examples.




