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FIG 8 is an electron m crophot ogr.aph of the activated carbon of the

present invention; and 35 FI GFP 0488105 BY 0ss sectional view of an

enbodi ment of the apparatus for treating an exhaust gas from a |ight, qil
conbust | Siefalipyingteblaisgivaniersemparipp thencivatad 63 %@WPPW%WP'% vallable
ENVBODI adismtpdcation. THE | NVENTI ON 40 An aspect of the pr esent invention is
to provide a useful activated carbon having partl cul ar characterl stl cs. The
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com*rer activated carbon as shovvn in the follow ng table.
FIG 8 shows an el ectron m crophotograph of the activated carbon of the
presgnt invention. The maggti: T This shows | arge pores,
Iarai pore volunme and irr % M@é&&ém& Nm’gah EP 0 488 105 B1 The
following table is given fl&* conparing the 4A9%®edd carbon of the present
invention with a commerci ajRugi:avai | abl e act ijveaisasbdcjar bon. 5

Activated carbon of the pr Llab&yentl on Copupyrgifal |y available activated

carbBeon Pencil| hardness 6B H
Pore size Spemdendﬁ'GOBA very fast 23.5 -32.7 A
10 Specific surface ar loring (Methgzl&ﬁalueﬁc Ovefydast | 900
- 1010 [err] Pore volune ° S 5.0onl/g

0.60 - 1.17m /g CEC 8 -13

1 -3 15 As is clear fromthe above table, the activated carbon of the
present invention has a Iower har dness, Iarger pore size and | arger pore

vol unme than a commer ci gy om,1and can adsorb | arge
par.gu,cl es and nol e- culles |?‘I ”l"}% éllx)?ﬁil’%’e&&lbﬁ&#%#m cqophot ogr aphi c
strygture, seemingly tH@tactivated car bopnobfdserbd present invention can not
deodori ze and decol or dggng:0 its small spegadsbreedsur f acg¢ area. However, it
can surprisingly exhibift exce ent deodo éd%& g}mgﬁ‘;cl oring functions.
Thi s appears to be attriABl “to the | AT ge Bore st ze land vol une. The
activated carbon of thg SmeéstdQPdOFmentl ofsla BkeiAglireal |y avail abl e
acti4ated carbon are f(iDefkingYMeRykingBlu@s | drainatyisor babi | ifty in the follow ng.

25 a—Actvated—carbomof the present
invention O I: adsor bed Fungi :
adsor bed 30 ' Anmmoni a odor :
adsor bed Speed of deodori zi ng: very fast Decol oring (Methyl ene Blue):
very fast
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35 b. Comrercially avail able acti vat ed carbon G | : not

adsor bed 40 Fungi: EP§#88408B1 bed Armoni a odor:
adsorbed wi_ith difficulty Speed of deodori zing: slow, taking a | on% time
45 The activated carbon of the presept irpention praguges f i(ping W@tﬁl’?ﬁé?ma'ﬁﬁfﬂ'w e folipying

EP 0 48gcorpeneps angshongtheiRfiowingPHe ar hon of the present invention produced by

burni ng waste tires contains, for exanple, the follow ng conponents and

shows the following pH 5 - Conmponent

% by—fei ght Mbi sture Component o 43 - (%P veidthon (O

53.8~ 62.9 10 Moisture Tqvas-ad1t r ggen (T-N) 0.244 -
0. 293 Phosphoric acid [err] c&oﬁ% - 0.611 Pdtassdlgm Eerr] 0.525 -
0.574 Cal ci um (CaO 4. - 4.69 15

Magnesj um ( MyO) 0. pBtsinitrogerd¥N) sy| £ urf 08440298 0.31 - 0.37
Vapori zabl e matters (nost! y)PHogpheric@eid BaDgpon 28.’534)0(6@! ) 220 - 226 pH
[err] 10. 15- [8444 The & carbon is soft (low
penci| hardness), but the s ruct}lfjnr?(g strength ﬁ%é%%%gﬂ ince the carbon ratio
(C/'N) relating to the bondi (SAHBVER)i s as hi gh bogt 200. Carbon ratio

of comfrerci al ly avail abl e afpmagnesivetMg)r bon i 9 oa@mtsn?(. The activated
carbon of the present inveniép an be used f 1atp§,or I ng various
substances. For exanple, it ?smﬁ%@d@%or{ads?rging and|treating agricultural
chenmicals, for exanple, an h¥{Re® prafastly) gPalNG? nol Jne-copper

[ bits(;qui nol i n-8- 30 ol ate) CCatgon rakio (OMen 310 |ezp-lz2e0f Qui nol i ne- copper is
contaihed and activated car Eé)avi ng partidl."e15s_i1ag4(f 1 mmor |less and
particle size of 2 mMmmor |eks e used_ thelcontentslof Quinoline-copper
after the treatnent were 0.072 ng/l and 0.13 ng/l, respectively. The
activated carbon of the present invention can be also used effectively for

removizg 1 rhéaduiea chiBehds 4o (SwAbERE rﬁtdﬁééls))/but {Ab bthuciui@ @irdngif istigh Binéthédarboft Ritio FM
f or renDrgabvy tPIEBsMiRg e i6 hetighiasgbotber | al s for synthetic resin materials
35 Anotdamon atigot edmnefcially weailptica:bated cabon ktabam70. el ates to renoval of [err]
and/ or Nox Theactivated eariion oidlie pepaent ihveotion beade ysed fot adembingLvariouseubstdnces. Rexkexampieitis ised m
heavy oi for asisoriingsind eatingagiicaltusl ¢hemicals for dxampe, freagugousisalifianrof Qidnolinessoppgr [bis(quinolin-8-
act i vae eclatekroppef Witen 819angf piQuingline-copperiin dodpined fndbastivaled castfons hakindiartigle sizesof 1 3opor
and Nox, legsand eetwleéﬁw@mnw losgete yoed. thqeor@matewnotvawwaﬂ@wvaatmwweommg/l
cont ai ni ﬂ'ﬁ"’t‘ﬁé‘%é‘t“PW car bon of the resent i nyenti on. Accordr ng
to the pre thep

mwater
structy é “’B@t '"?'Br’ce gklieﬁ 'E%I'e"f’ﬁes%ﬁﬁmﬁs &;&; E; and/ gr
Nox f
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These harmful substances, SO, and Nox, can be removed by passing the exhaust gas through a layer containing
&.«' the activated carbon of the present invention.
40 According to the present invention, for example, an apparatus of the following structure can be used for carrying
out the method of removing SO, and/or Nox from said exhaust gas.

The apparatus comprises a conduit for discharging to the open air the exhaust gas formed by the combustion of
heavy oil, for example, the exhaust gas from a heavy oil combustion boiler and a screen portion accommodating the
activated carbon of the present invention. For exampie, the screen portion is composed of the activated carbon placed

45 between parallel scraens.

The screen surfaces are preferably substantially perpendicular to the axis of the conduit and the cross sectional
area of the screen portion perpendicular to the axis of the conduit is preferably larger than the cross sectional area of
the conduit so as not to disturb the flow of the exhaust gas as far as possible.

A device capable of exchanging the dirtied or saturated activated carbon as a result of adsorption of SO,, Nox, soot

g0 and the like may be provided in the apparatus.

For example, one end of the screen portion is open to outslde said opening having a means for feeding the new
activated carbon, for example, a belt conveyer, and the other end of the screen portion is open to outside and a means
for discharging the used activated carbon, for example, a rotary blade is provided near the opening.

Further, the apparatus may be furnished with a means for controlling the feeding of the new activated carbon and

85 thedischarging of the used activated carbon by detecting the amount of the discharged used activated carbon.

In addition, there may be added to the apparatus a means for storing a desired amount of new activated carbon to
be fed to the apparatus, for example, an amount necessary for one day operation.

The exhaust gas formed by the combustion of heavy oil contains much soot. The activated carbon of the present
invention has a small specific surface area, but a large pore size and a large pore volume. Therefore, the activated
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and ri ghtScreen poriioal5 revadvibly fifled t acreancportainingnodion  isconpoded of seiepn frapp ah (RGP fdwer
franesamtg#momﬁﬁﬁawmmm@mﬂ\l s and at the upper and the | ower ends
of said v@dl2Bs2C, 2Gies. %ea@aﬁeeqs@memWrﬁgpewswawe"wwéhﬂl%ﬂfwewﬁ e.

10 fiG.denot bl jbot h
of rght 1AFG 3. aFen yame JAis onpesed df el ewe?@ aﬂs;{r‘%twﬁaeamcm g ki Sao RSl

s By @;ﬁ%@?ﬁ e WO )

supple ﬁ{'ﬁ 'gzﬁdgo
”%gpﬁ"ﬁ? rb H&Mégfopfalmﬁ 1Y U8 adfvtteddardohe front

or JoO” Orf Grom GhrEdn A rﬁéa'i’étﬁéﬁtim t&m%nﬁm%%@m.eatmefwmm
p| pe SML@, staBiffo front ScréeB)2. ( NOt S ovvn) Thi s trunpet-shaped front exhaust
gas i ntr ogllyehdid HaltikRneds G#e rREFbRIoh.FIG. B Sfagailty erarded bifiueYBw at sciebrepostionlia FIgRB.  of
sai d pi pesAdis aldohriectingbaltior Supportirg tHedeat sotsan fotwarl and baslovardmavablyhen it becones
dirty. 4 dewbuesayss sbovefizcblunbosaeeniome 54 alan brappiopriately ddiestaddy woying screen
pr ov4sd &ds fatwatdivebacleard. por t i on of the screen containi ng portlon and
communi caffronhenduger seresnafiae an 548 ae corpasadef areaar saupfe Hge ‘BY"'I"""@dﬁ'cﬁJ% PW’P"B Bether

(not sHefilled. Thegngshis 2mm MeeP-cased ressure reI ea xhaus i ng
from and B&eiliewingthere, \?éfplal‘?e‘{ ?gﬁe&ﬂ?%ag '&'mr}’d
exhaésta" "PH’(WG‘EIU?‘ °ﬁ '3% Iease the exhaust gas

pres¥u

Cr éase aust gas pipe Is

E@QJ a%cdpt.ng g@fr}sa@&va | drobr i€lpthcia briHollerd Lashiolof dtubiRy eans& Baby

havi ng Webi correspo ng to t e exhaust gas pressure. 25

denoges 1 g h%aﬁtehwéw B tinkel Switr b tabonies SONTIttor 3 laRdDAclorBA @retdrive mhar@aﬁe

i nt r odygbdugtivateddarbdn vl élfeéding néwtdtivated carbon, and when the used activated carbon is accumulated in receiv-
ing box 2F, sensor 9A is actuated to stop motor 7 and motor 8A. _

The purification action to the exhaust gas is naturally effected continuously.
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. trunpet - shaped rear exhaust gas introducing pipe 4. In FIG 2, |ower

di schargi ng opening 2D is furni shedERO488n05B1Yy bl ade 2E capabl e of
stopping falling of and dis- charging of activated carbon 5B contained in

t he screen Whemadiivated nmﬂéﬁﬁdmd wigh $QandNax{in view of thp experimentsl daia Bvailgble haretolare; motor
cormmuni cisiapheatesioy fmer mutch dQ\je driveutary biade 3E atipiensis of B 4bpursserasin et falhactivaled earoon §8

of 2E1 i Yropghdischargs gpeping 2P sipuitancoysly with suppigmeniing newaciivaied earmon theaugh sypplempating ppper

_ car bon. 20 Ry of 4RRes PANING of BFRSYPIND 2P tt ed to screen containing portion 2 is
' o$ed of‘""@?:?”é@ﬂ“W'&rFé‘”Sﬂ 9 qaybom; fhe exhauss gps fipay tabolles isRapsed thraygl e Bmakn PiRgy

:avsrw 3, %‘I&‘*"EP" AR anir ag
ifrport. %f%a?w . ok ot s '}g;a ol '"m@gsm
In FIG 3 x T““E,mf s '%‘:m %’L quuaa g
of thz&;fﬁ&mét ﬁ,@ ;,,%pﬁa% h tﬂ,ggl ot'?om

plate 5A 1% &x 9%A,KHn&?(j@édn&SﬁHeMrﬁhnﬂ&Qon%ﬁuan%QﬁboOé ght vert| cal wal | s SAl2
st andi ng fromthe left and the ri ght ends of the bottom pl ate,

respectively. Further, the bottomplate 5A11 is furnished with severa
hol es 15A20 for faIIing t he used activated carbon. 40 Further, front
screen 5A2 is fitted to the front edge of frame portion 5A1 and rear screen
5A3 is fitted forward and backward adjustably to front screen 5A2. 5L
denotes the thickness of the frane portion. FIG 4 is a partly enl arged
obly gue view of screen portion in FIG 3. 5A4 is a connecting bolt for
suppoing the rear screen forward and backward novably. In such a way as
above, the volunme of screen frame 5A (FIG 3) can be appropriately adjusted
by noving screen 45 5A3 forward or backward. Front and rear screens 5A2
and 5A3 are conposed of a regular square franme to which a net of a
preschjbed nesh is fitted. The nesh is 2 nmnesh. In the follow ng there
are expl ai ned nechani snms of discharging of the used activated carbon in
screen portion 5 and feeding of new activated activated carbon referring to
FIG 5 and FIG 6. 50 Mdtor 7 is fitted to rotary blade 2E. Conveyer
8f orf eedi ng new activat ed carbont osuppl enenti ng hopper 2C1l isprovided, and
the cemveyer is furnished with notor 8A. Receiving box 2F for accepting the
used activated carbon is placed on hol der 9 capable of actuating sensor 9A
by its weight 55 9B is a counter weight. Wen tinmer switch 10 becones
"ON', notor 7 and notor 8A are driven to discharge the used activated
carbon_whi | e f eedi ng new activated carbon, and when the used activated
carbof’ i s accumul ated in receiv- ing box 2F, sensor 9A is actuated to stop
motor 7 and notor 8A. The purification action to the exhaust gas is
naturally effected continuously. 6 EP 0 488 105 Bl When activated carbon
5B% s dirtied with 802 and Nox, in view of the experinental data avail able
heretQfore, notor 7 is actuated by tinmer switch 10 to drive rotary bl ade 2E
at intervals of 3 - 4 hours so as to let fall activated carbon 5B through
di scharge openi ng 2D si nul taneously with suppl ementing new activated carbon
t hrough suppl enenti ng hopper 2Cl1 by way of upper opening of screen portion
2C. 5 Wi | e suppl enmenting new activated carbon, the exhaust gas from
the ba¥ler is passed through the snoke pipe, trunpet-shaped front exhaust
gas introducing pipe 3, screen portion 5, and trunpet-shaped rear exhaust
gas introducing pipe 4 to adsorb 802 and Nox in. the passing exhaust gas by
usi ng activated carbon 5B, and the resulting exhaust gas containing reduced
amounts of [err] Nox and the like is released froma chimey to the open
air. showmn in FIG 7, the apparatus nmay be constructed such that hopper
1 1 having rotary bl ade 11A can supply the
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10 new activated carbon to conveyer 8, the capacity of hopper 11 being the
wei ght of activated carbon for onEP0498 tsBtati on, for exanple, 100 kg, and
notor 11B capable of driving rotary blade 11A is actuated by timer swtch
10. 7, 8Te pieserdityenirsanag@exierimonte undardhedeliawinggondifionss or portions as above. 15
25 30 35 40 45 50 55 7 EP 0 488 105 Bl The present inventors nmade

experi menys ungeaméberf ofl awsngkeopdpetons. a. D ane8®rmmf a snoke pi pe:
585 mMm b. The length, L, between the end of trunpet-shaped front exhaust
gasfin- tpoducthg pengtRB,an¢d bkéweed theléndrafipet - shaped . rear exhaust gas
i n- \&r oduci ng pi pe 4: 1400 mm 15 c. The vol une. of
screen portiontsumPetekhepedsEront egbauftHERghin- ---1530 nm W dth
---1020 nm The thickness, 90 nm can_be varisd_by novi ng rear 25 screen 5A3
to fyont or r e5FodwRE89t REPEoPUABIOFNECPBENCFr ame 5A can be appropriately
adj usted. 30 d. The acﬁed anoun oftthe agtivated carbon in the screen
porti on: trumpgg-ghaped rB3r; PEPBUSE, 8281 1I'Re activated 35 carbon:

4 mm- 6 mm Sul fur, content (kg/ hr) calculated fromt ugl for
experi nent s: reﬁﬁckgﬂhPERgaan = 37.2 kg(9672 me Tgﬁ@ @% 55 8

% c. The volume of screen portion 5:

Thickness 5L --- 90 mm
%j | Height ---~1530 mm
Wwidth ---1020 mm
The thickness, 90 mm, can be varied by moving rear
. screen -5A3 ‘to:front or .rear. Thus ‘the volume of
screen frame 5A can be appropriately adjusted.
30 4. The packed amount of the activated
carbon in the screen portion: 28 kg
25 e. Particle size of the activated
carbon: N 4 mm - 6 mm
N Ssulfur content (kg/hr) calculated
© from the fuel for experiments: 6.2 kg/hr X 6 hr
= 37.2 kg(9672 mm2 *)
45
50
55



EP O 488105 Bl Adsorbed anount caLcuIaled from data concerning 28 kg of the

activated carbon: 14EPDARGIGBBY [err] *) *. Area of screen
- 10 Lapse of tine Concentration [err] removed 15 (hr)

of [err] (ppm by adsorptlon (% O 403 20 1

80 80 180 55 3

280 Adso§$e35aﬂount calculated3@9om 26 30 Lapse

of tinme Concentration Nox renmoved by (m n) of Nox (ppm

adsorption (% 35d8ta concerning 286Rgl6f the 60

77 49 20 140 46 30

260 activaté@ Sambenmol ecul ar wei ght 18£95okg{ 388arge2 the pore

volune is filled soon. Therefore, the adsorption 50 speed is

hi gh, ,put the adsorption cease#.i nAxeghoft SCKREN Wien t he packi ng anount of
activated carbon 55 9 EP O 488 105 Bl is increased, the anount of

nol ecul es adsorbed can be 5 increased so that the tinme isil engthened. In
order to keep Lapsec@fc@ifmeat i OCodiceh®®arion N 1805 retbeetthus treated
exhaust gas, the tinmer is set to 2 hours. By increasing the thickness of
screem portion 5 dhr)5 activat ed Sapbdppmd 100 by atiseraddonp®dn ti me can
be | engt hened—and therefore the pertod of U1 ne"DerTWeen tne 20

activated carbon exchangi ng operations can be sinply |lengthened. Air ratio:

1.65 25 0 403
~ 1 80 80
2 180 55
25 3 280 ' 31
4 300 26
30 .
Lapse of time Concentration Nox removed by
(min) of Nox (ppm) adsorption (%)
85
0 260
10 60 | 77
et :
40 20 140 46
30 260 0
45

Since molecular weight of Nox is large, the pore
volume is filled soon. Therefore, the adsorption
& speed is high, but thé adsorption ceases in a short

time. When the packing amount of activated carbon
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Exhaust gas tenperature: [err] Flow rate (max.): 8.75 ns 30

Flowrate (mn.): 8. 44 rER0 4810881 gas 35 Static
pressure: (max) 3.0 - 1.9 (mM Hg) Flow rate:

(max) 4400 - 3800 40 (nB/hr) f. -~ According to the present invention,
referring to 45 ' FIG 7, it is possible to constitute such that

100 kg/ Qf ti i | i
transter red 10 4 BT Simieyee K8 T oot 8D L5 TRE AHITEr o8 eThE act  vat ed
caron of thgd¥ast édﬂ\(ﬁ&tﬂ %ecadhgae ¥ qducsd by purning waste tires. For

exanmpf e, an activated carbon produced by burring waste tires in a boiler as

di sclosed in Japanesgdiat ¥ (AR It iUhdeditd-=0en N 1180l pbm 127812 may be
used. 10 EP 0 488 105 Bl The activated carbon of the present invention

can ge produgrd i Wrkiat@a\asitddt ffa<,0th Hiteralsalse®ord uch as steel
cord, silicon steel cord and the like at 400 - [err], preferably 700 -
[err], in th@ysasence of oxygen and in the presence of [err] and water
vapor. Air used for the conbustion of the waste tires is preferably of high
hum dity, for ex&wlimcreasdngvehutiidiynesfs atf |seasenS poal® idn iS5f odesi r ed,
wate® is added to the conbustion atnosphere in an appropriate way. After
formati on ofactheradetd \camdbdrc o drfl0 mat altheo red sforpdriemt & imee casmbeed, for
exanpl e, by using a magnet. Then the resulting activated carbon particles
are subj ect d@ngs @ingy thexafioen thee gapiddlofs Gimey bedsiees ticle
si zg range. Therefore, pelletization is not necessary. Natu,ralliyy, i f

ze

nece¥sary, p&HEVAted Farbaly Axqhanging Pref@ s &Fnp R ISP L) may be
pell etized to produce, desired particles. 10 Thi s production procedure
is quite di b‘@&gé;g‘te"fetdom a nmethod conprising strongly heating a

car bon-cont ai ni ng t.erial_.in the absence of a(i r65( oxygen) to effect dry
di stgllation follo rbfa}d'cﬂ'ng active hydrogerf,”or a nmethod conprising
fully carbonizing a ra%‘%lﬁé%%u%%ﬁﬁ;eg#t%rea:nd 2%%??: activating the resulting

carbon by steamor a'trea emcal s. is clear from above, the

activated carbon of 5‘1*6‘%: Qrag._%er(tmg,p.v)e:nti on can 8b675pr“9guced W t hout a

mul tipl e-step method i ncluding an activation step or conplicated procedures
as i% conventional MRS telImid® Mechani smgofspiyduci ng the activated
carbon of the present invention J'havi ng the excellent properties in a single
step is not clearly gypgRisH Q& Al though it is not desired to limt the
invention to any particular theory, it is believed that the netal cord (a
twisted thin metal Wea®id SAesdiged nto fragmymas)dw.iong thg conmbustion and
scattered-in the waste tire materials to act in a catal yst-1ike manner or
act physically on the materi(gs Hgnd further [err] and water present in the
conbusti on atnosphere sinultaneously activate the carbonaceous material. 20
The_anount of the mPlaiw aartek:i s preferably at (meagt 4403 t+4 B8H0t he wei ght of
t he gaste tire When said amount is less than 113 tinmes, the resulting
adsorption ability is poor. (M¥/hxyreferably, the anount is from about 4/10
tinmes to about 6110 tinmes the weight of the waste ire According to the
present invdnti oAccardingadst tges frnemand |iingtentdidn ,c aelfestriimg &Fpar at us,

for exanpl e, di esel engine
5 FIG. 7, it is possible to constitute such that 100

kg/one day of the activated carbon is placed in a
hopper and transferred to a belt conveyer to feed

50
to the filter.

The activated carbon of the present invention can be produced by burning waste tires. For example, an activated
carbon produced by burning waste tires in a boiler as disclosed in Japanese Patent Application Laid-open No. Hei 1-
127812 may be used.
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used for various purposes, for exanple: di esel engine for an electric
generator for private purposes, is EPO488W5SBI as to 25 renove harnf ul
conmponents such as [err] and Nox. Referring to FIG 9, the apparatus
fortreati ngheastivatethcahon otfaeprésent invention camie Ridiiced By ningjweste ties pantaiRing:mete) ﬁ?"é’f‘t‘i‘i‘ ng
[err] anes siebcordesiliconstagkromand the e BiAR n909°C; prisferably, 700 - 003G iy %nree"%ehﬂmém’
wi t h t hethepreaepcest PO 88AMUY MM appar at us, an exhaust pipe 2 containin
exhaust aélr PWPM@"W%WEG@FPH efgbly @hﬂhw  QEARRIR. FP'%I“P'P‘W@'CJ 4 lgast

d' sch&rg Q%fﬁﬁ!ﬂ . WHIg] Il ph g{g‘:‘ ‘”@%ca e orts }ger r.].hea nd
pl pe 2 A , :,‘ GanrF es?%;g mg int ?partlceSI f%:%d

an outer § P ! ﬁﬁg%ﬁ;ma& e fTnGsrey Rear bon In the space
bet weg, i AV Er A Ecd‘rﬁo%@iﬁarﬁﬁ Ridtend?
and a | - Adeot s{oxygenft E“QA"%W ﬁﬁ,’gﬁfﬁg Uﬁoﬁﬁtl‘;a;?&ﬁ eahkpasmtl 5 tfullgas
i Nt r 0dUC LAQGniBRth @ibadden gme,m 4ne Ma{mtlihrr&dlhﬂﬁﬂrbbﬁbyfs bmﬁnﬁmmmhucmehe

i nner | ay emsfskiedr #6m dowthettivaidcarbon of Heeresentiaveition @A Be protluted ditroiitagnuttipielstep method
exhaust i ipguditig R ackvaisnistep bEdomplicated pidceduess agiinpanvéntioraknisthogs. pe por ti on 4a havi ng
nul ti pé eTiwThdchanismloBsoddeiRy thexciivatad sarog offaespresentiirvention hawingAbe ecdlient prppesties|inza singla r
end wal | stppeis ndt clarip undeksidodAlthbughit istnoislesired toimi thqmvegtpnmnyq:arﬁcgar ﬂ]!?&'sysii '?1@" Qyersthat

and a pi fhe melelrcond (ariwisiied thin tetalchére) istiralen ipfo fstoments duri pustion apdgoatte

at the pmpterialgas ot nmw@wm e'eetipbwwetwen tilema%g fltsthsrt@z&w‘z"%t' Ptef*gé tig éE
c%g t m@:tmmhmw ly aﬁ }s ct ivated

carbo as

bur ni. ng ?s %ref ;@ °3 'sg?t"& [fr‘tr er |yane 1) ?‘ﬂ\;sa car bo }e{?vaubﬂ“g' a

conbusk o an exhaust gas introduci ng and

ex haust I ng pmenﬁ ﬁéammmgabﬁwmmwmmwm@ SO,
sMal | holgfaehs heHe rféhteebrrlahdaearamett @FincatBahwith 1a light dlllooribyistion aparatuse srocaimst
ports angipéld é&xﬁﬁﬁ@aﬂ éiﬁsnsttghuanmdctny aric@shatsiingsipe 4/pavyided with moltipig gasdisobérging smel haids
an i nner 4a;44g and'al pluratly ofYap escdpe ports4ib, and x ttepins, 5, Sndimynsiaitidl pive Tévanegiethuithshe ebavsti s
treat ed ppe2.he inner |ayer portion of the activated carbon, that is, 802
and Nox ar eTha iteopitecids ompesed:of au inney layes fiter-piperie and anyeuteiaysr filer @R aw“et?d gmonfot

dsor bed pesjedithe eriangt iaverfiter gipe.5aan6 the eyter Jayer fiterpine b lt'?‘%%&bl?gmg
"n the ogeesndpt spﬁfﬁeaet?mﬁxwmmmwatd@wam N %«ggt fpner fosce

: I
E?rhhfﬁ.g gl } epr aq.tm . rast a.momb&&uw:ﬁ;@dm
k?y

remai ni nd ""éﬂy SPPP Rox before t he ex asse

of the® out e"fhe tgaylptropgqmg | ﬁ"' PiRg n Al gbﬂ:ﬁ %mﬂ%ff:
concent r 5% andd 1"&%% s

| ayer f|| p rtto the treatment Furt
acogrdi ng 4& rth rE b@&e@ﬂan&?é%ﬂﬁt&d &?o%n B¢ @dhed abbva Howalel, an actwated
combushi QinehdRA [réxTid Preférabig and RS b ackvated caton hivhg alpanicunéruéiteand

like are ﬁmy&gmgﬂrls@ambmebnb&c&ﬂdylﬁﬁrﬁhg\ﬁa%mféeﬁmretpﬁtheaCt i vat ed carbon
pro- duce d Avexiitidét Gas HIm\adGH: 61l coinisution Efpadiiis B ihtrbdueddérth anaxHacsngdsinirodugingand exhausting
parti cul ipe hicughod ruifer, pattespiacuph marlygas dischargingtseall lotes ofshe peforated pipa\portioaanghi plurdily
t he pr esengasiescagaorts and diffusss intarthé axfiiated cerbanylayen thyough ameta! ned of anyipmerdaygr fier pipe (for
muf f | ess Bxanplechmmeesidd with a flue of a diesel engi ne u5|n a Ilght 0|I and

t he ot her ethqmteq-nm-meM@WMWemmm

The ot herthesagiyated ca@ma%so th'F'saf%'&tﬂ?éwe ﬁ g ndarv
Muf f | er \1;;‘@%!93?@ ”aye e” ef ?Q?ﬁm”ﬁne
fl anges

| nt rgd‘iﬂc anSNBxénHefxrmgg | % co osehpg?ﬁmhlowmha"

perforat ‘:’"?J‘ggﬁ ? %ﬁ&@@lﬁh{bﬁoﬂuﬁ Hih 6l el com-

! ?J]a .#é’ith'EoPtYéa 4 %&jlt
(right e"g&jég@ Jh% e%f byl acbdivg B hEFRTRI compRdnts t016H sRfvatddehridh frod
rear end gu rrﬁ vﬁﬂdhrb%r c4l50h IhEMhg A EvYcufaREtubturb BhdartiGuRir SHaradtadblicd. P1 pe
portiog 4b gf RsdnbivéRtioR is SRsln bloveeimagb eb. s th rear end lid [err]
and which heﬁe éAd ﬁlaniuﬂei 1% copihedted BiEATIOb 6f,a diesdll nginé uglras light ciband the otherend & muflerdtis
t he pi pe comiebtediitbnd éné ofaan éxhaast pipecn Trerthercentd bieatialist gipg? ia tannettet with a gal cutietpipeénd
portion. Pewéfter atestshugt pipe2 paiigas autet dipe 3 are ganoagted bicfixding therflangdswithepits gndgtp. f or
exanpl e, at approximately mddle portion in the longi- tudinal direction,
‘and the flange [err] is fixed to a flange of nuffler 1 (for -exanple, using
bolts and nuts).

1



Filter pipe 5 is conposed of inner |ayer filter pipe 5a nade of a 3 nm nesh
metal net (for exanple, stainlessER0488)105BUter |ayer filter pipe 5b nmade
of a 2 mmnesh nmetal net (for exanple, stainless steel), an activated

car bon | Mm@mnmmWMMn%mwmﬁl)@ é%a BQ@'&HGP'BQ)W‘!?"BN nd
pl at e erhaemnetmef@wﬁre&@%e@@r 'GHI)GcP!PP Sl hojes Aged

annul dﬁa’feﬂ‘alﬂ’e‘aﬂ"ﬁﬁ’@'?ﬁﬁ@ s'Z“H'eh“ﬁﬁ@ra“da &W:E‘g) g&"é{gﬂd a'ﬁn
actlva@é’(‘f"% a? r‘g p'f"?% P’@malﬁ' b PG e w
oppfsi %' thesend porjing and a bl ” s rem)vabl flt ed to flange

[er iy of P F’HP‘B?%‘H“ @"198 E(ﬁ(%: étt“é"%@ In
the abd ‘i’i’éﬁ'ﬁ’ Bﬁ’etﬂe Iag eo 2a &;@gg)t gas

ente“?n:% °°—’2°§ %2 L’”‘ ”’:ﬁ s &sm graaetsrt
portjo légl er ipe.2p 'iia eﬁmrene
part 0, ) eé% ng' gp nggﬁp ct(vﬁt&caﬁ:‘éﬁ’-mrewhl& gmin

di anmet ged carbon Iayer 6 through inner |ayer
filter p 'Fiﬂ& pﬁas Rfre ftedﬂé ﬂhﬁgeﬁas o b&h‘o&!eh Pibe portioh 408y nicads of @rbularfiame platabd pi pe
porti on 4ind dbowd-iidntichedappartid Brtrehtidt ithe ekHatst gasxinepihaust ghs itering mufla Tibma)diesdl a
| ar gef éngine flowe @io pamirdtediipe paxiighi4a eitextizlia gas imigdysingierel ekhansting pipgi4sinditherpoms partnf thagh
gas esgas|sispiarde thfongi gmall hdiesda (e e@mplé, Dmunig Hiameterband difyeed infojaptivated ¢arorlagn 6 and
di f f ustheughriner lgyetfiterpipeda of ftepripe 8. ayer 6. In this diffusion step, the
d| ffusr oThegikes par] of the gasi f EtOP'GﬂEO@B"Qﬁ@UQHSQH“'1495#45(‘5%“9'%?6‘ i‘ﬂﬁm &fon

t. higge twéater icgllides:aoanst B mlate%étﬁ

E?‘%jft'zw jEpe) ”‘z&%q %tem"%frieg et ti. i

Nox ar "r m@, por € eﬂﬁﬁﬁp |d;gchta gdtguter
sc ar ge to 25 “exhaust

pl pe thg ﬁf eﬁ\)é@bm s ﬁlﬁd 2 é?tHi%leslétﬁrgea_ mmm#é&ﬁro&ﬁﬁastdﬂﬂ@ pipé ®at ed
' eavesvvﬁ l&&fv&t&i daMordpradisedibf buthifglaste Bes] hdving alefigs P MMlirtsize MaOusgdin 6@ abdbHnbre t

pi pe 3iiond@am@eiwinsé ﬂltHrEb*iﬁ(i cOfgrie®IInnier l@ﬁbﬁh@ﬁb pJa\5a beniposad @f 3\mmiinGesh nstal et dndiouterg
aver agRyesfileFpipe BoTomostiEd 2 titresh melalTdt, SDpsopcanetion df U2 pol. & MO cancantigion of 50| t er

pi pao Sp.p.mnipan edalisi gasted décsspsed td 25/ ptpa. apd 23e.p3w aften the Greatient fesprchvaly. thatis thexware net
and outiereased P40 % aind 691%, pespestivellp Furthey wslexthegimilar agnditioess 7O paem.NO29ed 29 ppan. SP2in
concenan edhausigas from 2 light ¢jl qembusiing V\[e@rfﬁqucegdm e 'FeNQz@ﬁd & P-0.50S@regpeglively. aftds thap,

exhaustreagyesst. f ed decreased to 25 p m and 24 m after the treat rre;t

r espect i stivptedqarba %
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bur ned R 18 p ybOi2, Qndb:&hﬂxﬁés caash hiGiEcrys@R Wlehuldig arfinged @hd dDitpP@aphiiabieagbean
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| arge, adsorption can be effected within a short tine in correspondence
with the nol ecul ar structures of [err] and Nox. (2) 80 % of harnful
conmponents in acidic rain is sulfur oxide (802) and 20 % thereof is
nitrogen oxide (Nox), and 50 the apparatus of the present invention can
adsorb them (3) The apparatus of the present invention is sinple. A
cartridge system can be used in which the volune of the activated carbon is
vari able (e.g. by changing the space between the screens) dependi ng upon
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t hat by conrreedustion phheagtvated rarton iseinpleg tharthat af theywel typearserprnt and thegiclivatagheagbop gan be
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much. 15 1. Ar(aﬂvptﬁmmcwmusewpwﬂv wnqeﬁear'pﬂneswsfiﬂ'ﬁamfﬁwsﬂv graphitizable garon
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exchange capéitd tmes tos/10 timesitie wéight dhthemestetite.f or produci ng the activated car bon
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13. The method according to claim 11 in which the activated carbon used is produced by burning waste tires.
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8. The method according to claim5, 6 or 7 in which the conbustion
tenperature is 700 - 800 [err]. 9. EP0488105®H according to any one of
clains 5to 8 in which the netal cord is contained. in an anmount of 1/3
times the vesietgiee, distharding ancHeadioo efiaptiuatestcaher qse reprgted by mepnRot A mer spY ¥ElesHARFIAR™MS o
any one ofpPessg®ens 5 to 8 in which the netal cord used is contained in an
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per unit wet gikibg sid cartiroith eal for @dample mcidiic $0jf wathrsambe rievtealized sa that limeorifusedphesphaty | 7
times that feniizerionotaecessary. Mye hioh GEC waiitein gaod holding ctlertiizer. Thepstivatedgaipawhich hasadsorbed ¢ o
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er thammW%mﬁl al I ava| I abI e tlvat ed c on, . ﬁﬁ
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ni Xi ng wi t i ""3 5“*""“?.‘.1 i u ﬁ i S Kol S0
t hen used ‘ N fro | %‘
froma hea " rb?) ero can e rermve. e cost of t he
actlvg% rbon of the present invention is half of that of commercially
avi | abl e actlvat ed carbon. (10) The apparatus of the present invention is
of a dryq! YR@cikdtéd A WhichlcaMprides trreb Ui afangea\carbeh nigiuiysiak ariziiicuity tiphiliable carbon
product i on which bdiprisee biifiviitly @RIpHIREDRFosSliRkiMy Iatzkscin the baps atbrgithecrborraicroseystats\apdthas
adsor bent  aipéndi hepdrassd v B0 6B, arpbre sizea 00k 40054, AEdeyifi sutage areakf 159 -3 ardianerged
from tshe fivbluresofn@s8bmi/png in a low initial cost. The cost is one tenth as
much. 15 (11) The activated carbon of the present invention can be used
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IS swtable or heavy oil of high sulfur content. (12) An exhaust gas from

a |ight @i lmmemeiRs dcetringdddigivh 8 inwBickitheé Ribthllcortl @ReRAIRGES such as [err] and Nox
can be effec- tively treated. An activated carbon produced fromwaste tires
at | ow c@stThe methizbacerkiirg thwaire 5 inAbiciTihaimetgl card isAsilicopsiedl ardd car bon whi ch
conpri#es irregularly arranged carbon mcrocrystals and_difficulty

gr aphi t i BabThe methecaseordingite¢iain B.HeF 7 isabichithe sombygtien temperalien s 190, 8%91°E: cr ossl i nki ng
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activ ¢ 0 s mlsmpmﬁeaﬁ&m%memw
of 8 - 130 "Ig'é%éi h to?eiggl %8 ngtocalm I n which the

pencil har A from t he pore size is 200 36 - 350 A the

speci fi ¢ 4§UA fridfhé&i 8 rifoving S8Pehdror HEPrdnPéxhdustajasifobnit bp Bdnfustion oflBavy 6il which comptiséd
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exchange capacity is 9 - 12.

12. The method according to claim 11 in which the exhaust gas results from a heavy oil combustion boiler.

13. The method according to claim 11 in which the activated carbon used is produced by burning waste tires.

/ .

o I



5. A nethod for producing the actiyvated carbon of any one of clains 1 to 4
whi ch conprises burning waste tirER048310581 taining a netal cord at 400
- 900 [err] in the presence of oxygen and in theP‘?Pr esence of ,L@yr# and

wat er fiapofprargtus fgrfemeyisg BzRNE/NOX oM gxhast gas farmedidy pambyRlienot hﬁﬁ; F% U i s
a st eel E8?“8':“‘”7F"s"_\‘ﬂé'“%‘tﬁws;ﬁ%'ﬂ?hﬂP%;Tﬂdéﬁﬁ?wq"ﬁcmmﬂ?ﬂ? sgcaban 4 i s
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|'s conjgai e HRcortiig YW Hiain? 45 crvidBl vith & hebris R Sorkdling thd Reding BPthe hdhhctivatedtkiboR |
the 1&“636? th ris‘;h go&éﬁﬁ&ﬁfﬂi@&rﬂoﬁmé{e&ﬂsg #Pdm A HRé di I ge‘u?x&maammmgas
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exhausiy, FRsaphdites Etbrdingo deirh 14iARich thedclhatad Caetdn skt RProdacedibybuming wasdte titdsai N5 1
to 4. 12. The method according to claim 11l in which the exhaust gas results
f r om a18) @aneshod fol treatingian ethiagsh gds eéskilting. froth 3. light libcombustioncpparatusrwihich gompejses Bdgo®ing 1 i n
whi et hendrerhoving haraifubeambanentsiis the exhgushgas wilittbeladtivated garbanebany ererobclaimg 1ig 4. EP O
488 105 Bl 14. An apparatus for renoving 802 and/or NOx from exhaust gas

f or medi% Fhemethed aedowing teiclalmeidjqwhigh I‘he\ﬁﬁi"%!??g‘@@ﬁ'b‘f%'é Broduced iy Qurning waste Use-s char gi ng
t he exhaust gas to the open air and screern rtjon acco dating. the
act] ok dn spdbp iy %u;gf; s .fﬂﬁﬁ%&ﬁ*mﬁ%’%‘&“ L S
condliit. 5 . . *al M 14| Wel" t he
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new act i 5?3?9&%@?& ec%;% &hife, OF 1 e Screen portion is open to
outsi de and gydypeH ﬁe%é?ﬁg SOSELF &H irher 1ajeriter Bié And@h Slier lajdr fiFpidesthdcivéted EfboR e ar
t he zppeni oot claifts 1 &4 ing batRed AC RO ALY idtwietn 166 ineMaydpfilfdr 56 sl the vitbriayer fineans
for “cont b lahdbiibd phatd Rekligdte el ofttteditanips, adittieediaasigas iirtiincinglafd exhauating pipéissing

di schar gipraidéfin théianer §pace d Gl invi@tepet filsapifon by det ecting the amount of the

di scharged used activated carbon. 17. The apparatus according to claim 14
i N whi eh Thérgpparetl:s acadraing te daiip @0inwhidithe exhpstadsiivieduding and exhausiing pleecogpiises es. 18,
A et hod f or aperfomted pige portion havingivultipipemal hotes for nagsingiopssivpugh the gine walliand &iesrstridi on
appar at ushaviginshiiple smadinplesfar aliqwing gps Raep throueh, and and 1 enovi ng. har nf ul COE%P nent s
in the exhau8gpiPrepesiopprevided with aglutalityof as$scapR RGBT AL e PR A w@%ﬁ"ﬂe‘m °?‘8‘94.
19. The Ritamtepex@Y to claim 18 in which the activated carbon used is

Qs 1 o 801 Y g e g B i P p AR bt hiprd il i s

Wffle%ﬂ%ﬁﬁﬁﬁqﬁ with the light oil conbustion apparatus, an exhaust pipe
cont ai ning ah exhaust gas introduci ng and exhausting pi pe provided with '
MU Phe AR, didkirebiREHnGioR St inRtdiifhroRisRiis nd bohiikigel oihlsiareeIoNRATS

and @ i | jofist, Bdr Bhwiedd 1l glptitiditreftiaiverabtzunbsaReririeNEickeA Buisthéritieh Kublefsidifmiktlristilgne,
sai d fil typash LidRind BlelBth& RNSHERBBdine®orehgrobe vonl100/-400 A, ieihé sezifische®barfthevon L6t er

| ayer fi |-t560 m3 yna ein Pbrenvelarhénwert £3l- SXomifg@aniwaist. of any one of clains 1 to 4
bei ng packed in the space between the inner |ayer filter pipe and the outer
| ayer PRi |Akiiiohis nach Angpruchd. dig eined<afignenaustayschenkapazita eR@uiNeistt he filter pipe,

hnor " SpcARol TR o6t 27 o e Bty 28 b B Ferengse hoR B4 6 e ¢
cl ai m 20 Pherfiaghe 290 -ApRmilgand désPorsrvlumen 14 AATIPES exhausti ng pi pe conpri ses
30 . f t Di.pe. ti hayi Tklat i [l hol f

pas ssi nﬂ' M@%&%@ﬁrﬁﬂ%{%ﬂﬁlﬁ%gﬁg@{m@n% mg&\r‘éer%ga%%\{g ll‘él)iﬁ%g;\r/r? ng m(j I te ;Spl gr smal |
hol €3 150r yalyl QW flerdliing VO uchith8 ’eirﬁH%eﬁArQEr@&eﬁcﬁsu. QtaibbRidad SHbhrioh vih

pl ural it ygfetodie SidnMaRINBRY chiRalteh, bbid6b 8006 inEbgbnwiie dh ShibRtoR AL i Qbdenvitit vORICO,
abl ocki ngungﬁv@gﬁ,daﬁ,pf.t he top end portion. 35 22. The apparatus according to

claim?20 or 21 in which the activated carbon used is produced by burning
wast® tel I'Rahrddahén Hngsidch 5 vwobél Ger Metallkord ein Stahlkord ist.

7. Verfahren nach Anspruch 5, wobei der Metallkord ein Siliciumstahikord ist.

8. Verfahren nach Anspruch 5, 6 oder 7, wobei die Verbrennungstemperatur 700 - 800°C betragt.
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K@ 1. Aklivlichle, die unregel miBig angeordnet e Kohl enst of f m krokristalle
und schwi erig zu graphitisierenden EBDI48831G5BT 40 unfaBt, der schwierig
zu graphitisierende Vernetzungsgi tter in den Locken zw schen den

Kohl enst®f Verfahremyrach sinem pes Angpricag § bis Brwpbe idprMetalliordsip ieinerMenge.voy 34 des Gpwichisles

ei ne Por engtreises egrimepoguthatten 5 A, e| ne spe2|f|sche Qoer fl ache von 150 - 500

n2/ g und ein Porenvolunmen von 1.3 - 5.0 autwei st 2. AktivkDhl e nach
Anspr uc h101 Verjahren psch eingepdey MFE'H%TB§P%§ Gs‘t’ﬂ‘?@ FR’d’ﬁ'H’Z"dPRN@VMﬂ"’ES" elneiger}ga YR8 g's 6%
3. AkPi v k o HpsCaighis deg f\tisfiens enthalten in der die Bleistiftharte 2B bis 4B,
di e\Por en 200 350 A fis
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Ver| ahren nach Anspruch 5, wobei der Metallklrd ein Stahl kord ist. 7.

Ver f ahr e, mpgdmias Entismiangvon SOxinad/odéicNOxabs deidkwon die \erbmen@ing vani SeiwesrdhgebideteniAiges, .

8. Venf ahr emfassodeirnisiung elr ABfihrGngaide Abgases wo tie freiel Lult upe eih Fiertell dassdie Aifidpble pach
700 - 8000@Einkre tier Aggpractiel! bis 4 aEfRintnt YBIRIASIB QEE"“B*U"MMP%F@WW&QM“@‘#nem der
Ansprache 5 bis 8, wobei der Metalikord in siner Meng e von 1/ 3
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4?1 AE?S sr aﬁrevesﬂchﬁm zua@?a@weém“ﬁa%%%%@"&? e ﬁ"q

i Sl e AR S S
di e Akti vko"?"e nach el nem Rng\ns ; 47 10 12. Vertfahren nach
Ansprygh, ﬁ hch ARsproh 96 hotidl e @Mﬁa’etesﬁﬁmreqwevdaﬁmm RGHSARFRHERGRrgbeR Wird.
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