| DESCRI PTION TITLE OF THE | NVENTI ON CARBONI ZATI ON
PLANT AND CARBONI ZATI ON PROCESS BACKGROUND OF THE

I NVENTION Field of the Invention The invention
relates to a carbonization plant and carbonization
process. In particular, the invention relates to a
carboni zation plant that is able to suppress bridges
of carboni zed products f[qubging generated in a
rotary furnace body while thhe carbonized product is
suppressed from adhering, and by which the carboni zed
product is efficiently produced with a uniform and
good quality, and a cdHBIHIZRI®N process using the
car boni zation plant. The invention provide a

technol ogy that i$IéEFeet|i VBEyINVERAIOBr produci ng
activated carbon having a uniformand good quality
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Al t hough the quantity of waste tires is rapidly
increasing as a result of spreading uses of :
autonobiles, it _has been difficult to dispose of al
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cafg§yfiéﬁion process. In particular, the invention relates
to a carbonization plant that is able to suppress bridges of
carbonized products from being generated in a rotary furnace
body while the carbonized product is suppressed from
adhering, and by which the carbonized product is efficiently
produced with a uniform and good guality, and a
carbonization process using the carbonization plant.
The invention provide a technology that is effectively

used for producing activated carbon having a uniform and

good quality using waste tires.

Description of the Related Art

Although the quantity of waste tires is rapidly
increasing as a result of spreading uses of automobiles, it
has been difficult to dispose of all the waste tires due to
limited ability of disposal plants, and effective recycling
methods of the waste tires should be developed. BRased on

such situation, various technologies have been proposed for



materials (see, for exanple, Japanese Patent

Publ i cation Laid-Open (JP-A) Nos. 9-227112,

2003- 64372 and 4-292409). For exanple, JP-A No.

9-227112 discloses a rotary kiln carbonization plant

for producing activated carbon providing a

cylindrical furnace main unit conprising a spira

protrusion on the inner chggqference of the furnace,

wher eby pul verized chi ps of the waste tires charged

into the main unit of the furnace from one end

thereof is agitated wth a spiral protrusion and
prednviayeda¢iolteated hendidrerusimy thenesftdyt idatdsngttehe ing

furnace main unit, and the chips are heated by
matppid by hoteai ¥For manges f ufarare saNRd e rtth Wi ips tare

agitated by being scratched up with the spiral
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the chips are not sufficiently agitated by this _
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surface area). Moreover, the carbaonized product is so
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thereof by rotating the furnace main unit, and the chips are
heated by blowing hot air into the furnace. |

While the chips are agitated by being scratched up with

the spiral protrusion in the art described in JP-A No. 9-
227112, the chips are not sufficiently agitated by this
‘method, and bridges (masses) of the chips are formed to fail
in obtaining activated carbon having a uniform and good
guality (for example a high specific surface area).
Mcoreover, the carbonized product is so liable to adhere on
the spiral protrusion that it should be frequently cleaned.
‘Since a so-called gas activation method (steam activation
method) is employed, i1t is alsc a ?roblem that applicable
raw materials are restricted and the productiocn process is

complicated. Accordingly, this method is not suitable for

producing activated carbon using the waste tire as the



2003-64372 an art for obtaining activated carbon using

a plant conprising a hexagonal cylinder of a chip

hol der (a rotary furnace body) freely rotatably

supported in the heating furnace and a rotary drive

unit for rotating the chip holder, whereby a given

guantity of the waste tire charged into the chip

hol der is heated while the mpaterial remains to

contact an al kali netal hydroxide to produce

activated carbon. Activated carbon having a relatively

good quality can be obtained using the waste tire as
stapeing aneteylabaterial . However, while the chips are

ag&tatgd by being scratched up at the corners of the

pdihgyometrasagonaille thvenhibdaehad dhsgbPegedloin JP-A No.

2003-64372, the chips cannot be sufficiently agitated
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formed to fail in obtaining activated carbon having a
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actRiAle YId e and iiaRely A% 2qving a relatively good
quality can be obtained using the waste tire as the starting
material.

However, while the chips are agitated by being
scratched up at the corners of the polygonal (hexagonal)
chip holder 4 in JP-A No. 2003-64372, the chips cannot be
'sufficiently agitated and the bridges of the carbonized
product are also formed to fail in obtaining activated
carpbon having a uniform and gocod quality. Moreover, since
many penetration holes 43 are formed in the chip holder in
order to allow the chips to contact the alkali metal
hydroxide, the carbonized product adheres in the penetration
holes 43 to force the chip holder to be freguently cleaned.
The entire plant becomes relatively expensive since the chip
holder should be made of an expensive material for

maintaining a heat resistant strength.



for dividing a heating chanber, the chip hol der
i nevitably becones to have a conplex nulti-cylinder
structure to render the entire plant to be expensive.
Productivity of the plant is |low since the quantity
of the chips charged in the chip holder is snmal
relative to the entire size of the plant. Charge and
di scharge procedures are conplicated in the plant
described in JP-A No. 2003-64372, since the chips are
charged by plate nmenbers 44a of the chip holder 4
while a cap 8 is renoved fromthe furnace main unit 7
corsingaittihy plave hbiad lug ddurimac -2 Nand 2008-64372
carboni zed product is discharged by turning over a
CompEkeaes thogret eenay t herroerip dHolpidroldey P ,A aNducket
4-292409 discloses an art in which the waste tires
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produced by heating a m xture of the chips and al kal
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plddomAadharing.i Ab-BY Wi ol e earboni;zed v chips are
charged by plate members 44a of the chip holder 4 while a
cap 8 is removed from the furnace main unit 7 constituting
the heating furnace 2, and the carbonized product is
discharged by turning over a bucket 3 together with the chip
holder 4.

| JP-A Né. 4-252409 discloses an art in which the waste
tires are pulverized into chips, and activated carbon is
produced by heating a mixture of the chips and alkali metal
hydroxide. However, further reduction of the production
cost and higher quality of activatéd carbon obtained have

been required since the chemical (potassium hydroxide) used

is expensive in the process disclosed in JP-A No. 4-2924009.

SUMMARY OF THE INVENTTON

The object of the invention performed by taking the



product is efficiently produced with a uniform and
good quality. The present invention is represented as
follows. 1. A carbonization plant conprising a heating
furnace, a rotary furnace body supported in the
heating furnace to be freely rotatable, a rotary
drive neans for rotating the rotary furnace body, and
a vibration neans for vibratdng said rotary furnace
body. 2. A carboni zation plant conprising a heating
furnace, a rotary furnace body supported in the
_heating furnace to be freely rotatable, a rotary
sitgtaieonarieoforintm adnmiddrn ttiotaris fag rasw ivsdyy, a
scratch-up neans provided at an inner face side of
carenfl 73t Yy FiiHacbothr o Zariarcmmarass £hathdrgedle
material in the rotary furnace body by rotation of
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vibrating said rotary furnace body. 3. The
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. _said heati furnace i,s supported to be freely )
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tjlting t heat i furnace and said rqtary furnace
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a1 t3pove 3, wherein said tilt drive neans is
4% onstructed so that the rotary furnace body is

i NCThé nadd s2ntco@rtMietioni i sabthheatings fdnpase
dependi ng on the charged anount of said charged

mageri gl carbonization plant comprising a heating furnace,

a rotary furnace body supported in the heating furnace to be
freely rotatable, a rotary drive means for rotating the
rotary furnace body, and a vibration means for vibrating
| said rotary furnace body.

2. A carbonization plant comprising a heating furnace,
a rotary furnace body supported in the heating furnace to be
freely rotatable, a rotary drive means for rotating the
.rotary furnace body, a scratch-up means provided at an inner
face side of said rotary furnace body for scratching up a
lcharged material in the rotary furnace body by rotation of
said rotary furnace body, and a vibration means for
vibrating said rotary furnace body.

3. The carbonization plant according to above 2,
wherein said heating furnace is supported to be freely
tiltable and further comprising a tilt drive means for

‘tilting the heating furnace and said rotary furnace body



5. The carboni zation plant according to above 2,
wherein said vibration neans conpri ses one or a
plurality of chain-like nmenbers, at |east one end
t hereof being fixed on the inner face side of said
rotary furnace body. 6. The carbonization plant
according to above 5, wherein said chain-Ilike nmenbers
is disposed with a given injerval in a direction of
rotation of said rotary furnace body, the one
chai n-1i ke nmenber of said chain-like nmenbers disposed
in adjoining relation to one another being supported
toggtlme- end thereof, and the other chain-like menber of
the chain-1ike menmbers di sposed in adjoining relation
t 0 ‘one Hotdrebdizad 1 osuppentte @ caoiderly Endsborier Sof .
7. The carboni zation plant according to above 2,
whegRte o ki ol ke rditich diparsanss omiti B esheorthat the
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chain-1like members, at least one end thereof being fixed on
the inner face side of said rotary furnace body.

6. The carbonization plant according to above 5,
wherein said chain-like members is disposed with a given
interval in a direction of rotation of said rotary furnace
body,

the one chain-like member of said chain-like members
disposed in adjoining relation to one another being
supported at one end thereof, and

the other chain-like member of the chain-like members
disposed in adjoining relation to one another being
supported at both ends thereof.

7. The carbonization plant according to above 2,

wherein said scratch-up means ccmprises one or a
plurality of scratch-up members having a scratch-up part
elongating along a shaft center (C) of said rotary furnace

body and 'a crossing part connected to the scratch-up part



cylinder. 9. The carboni zation plant according to
above 2, wherein a gas feed pipe elongating along the
shaft center (C) of the rotary furnace body is
connected at one end of said rotary furnace body for
feeding an inert gas, and . wherein one end of an
exhaust pipe elongating along the shaft center (C) of
the rotary furnace body is connected to the other end
of said rotary furnace body for discharging an
exhaust gas generated in the rotary furnace body. 10.
The carboni zation plant according to above 9 further
ang op? % W& e o ot 18 oyl e i s Slorh edtee shatf tt lenter (C)
other end of said exhaust pipe for deodorizing said
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t hrough a refrigerator for cooling said exhaust gas.
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wherein a gas feed pipe elongating along the shaft
center (C) of the rotary furnace body is connected at one
end of said rotary furnace body for feediné an inert gas,
 and

wherein one end of an exhaust pipe elongating along the
shaft center (C) of the rotary furnace body is connected to
the other end of said rotary furnace body for discharging an
exhaust gas generated in the rotary furnace body.

10. The carbonization plant according to above 9
further comprising a deodorizing device connected at the
other end of said exhaust pipe for deodorizing saild exhaust
gas.

11. The carbonizaticn plant according to- above 10,
wherein said deodorizing device is connected at the other
end of said exhaust pipe through a refrigerator for cooling
said exhaust gas.

12. The carbonization plant according to above 10,



chips formed by heating the waste tire chips. 14. A
carboni zation process using the carboni zati on plant
according to above 1 conprising a heating step for
heating charged material in the rotary furnace body by
rotating the rotary furnace body in the heating _
furnace, said rotary furnace body being vibrated wth
a vibration neans in the_hqftjng step. 15. The
car boni zati on process using the carbonization plant
according to above 2 conprising a heating step for
heating charged naterial in the rotary furnace body by
whepean i syl d hdeoddat yidaraeciecdomhynpmni ddre heatdtnichg means, a
furnace, said charged material being scraﬁched up by a
wasleing ohechan hansi tndialeadd faot argsingawelboghabeitngas
vibrated with a vibration neans in the heating step.
heaged THEL R drio Mot i oh TRaves st chradinay e o etboleyalls neans
further conprising a step for imersing said charging
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being charged in said rotary furnace body, 9 said
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carbonate sql uti on being heated by mxing with an_
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14. A carbonization process using the carbonization
plant according to above 1 comprising a heating step for
heating charged material in the rotary furnace body by
rotating the rotary furnace body in the heating furnace,

sald rotary furnace body being vibrated with a
vibration means in the heating step.

15. The carbonization process using the carbonization
plant according to above 2 comprising a heating step for
heating charged material in the rotary furnace body by
rotating the rotary furnace body in the heating furnace,

said charged material being scratched up by a scratch-
‘up means and said rotary furnace body being vibrated with a
vibration means in the heating step.

16. The carbonizaticn process according to above 15
further comprising a step for immersing said charging

material in an alkali metal carbonate solution before being

“charged in said rotary furnace body,



17. The carboni zati on process according to above 15,
wherein a carboni zed product is forned by heating said
charged material in said rotary furnace body in said
heating step, and the carboni zed product is converted
into activated carbon by mxing with the alkali netal
hydroxi de with heating. 18. The carboni zation process
according to above 15, whe&an said charged materi al
conprises the waste tire chips obtained by

pul verizing the waste tire, and/or the carbonized
chi ps obtai ned by heating the waste tire chips.

Accoridl mipanyechenadanieni Zatriegrsepl dmt safict ké kadve neitad,
the rotary furnace body is vibrated with a vibration
capeerste whekltien iy Heateat dbedyingy nottat ed iad kaid
heating furnace. This allows bridges of the carbonized
metib r@pldgel i ppre seth 1Y i e avy hyeheriat echiich hesging

rotary furnace body while the carbonated product is
steppedsed from adhering in the rotary furnace body
to enabl e the carbonated - 10 product to be
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Cansigyen ky, the entire plant is constructed with a
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TS G MR8t up with a  scratch-up means by
rotatin he_r ot ar. urnace body in the, heatin
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whe\r%e:iglr %a?éa?fg);%ﬂfi%ﬁ%%u&h'i% %Iolr%\é% U;‘;e hcer:ll ri%egd said
charged material in said rotary furnace body in said heating
step, and the carbonized product is converted into activated
carbon by mixing with the alkali metal hydroxide with
heating.
18. The carbonization process according to above 15,
‘wherein said charged material comprises the waste tire chips

obtained by pulverizing the waste tire, and/or the

carbonized chips obtained by heating the waste tire chips.

According to the carbonization plant of the invention,
the rotary furnace body is vibrated with a vibration means
when the rotary fﬁrnace body is rotated in the heating
furnace. This allows bridges of the carbonized product to
be suppressed from being generated in the rotary furnace
body while the carbénated product is suppressed from

adhering in the rotary furnace body to enable the carbonated



be nore reliably agitated by being scratched up to
enable bridges of the carboni zed product to be
prevented from being generated while the carbonized
product is suppressed from adhering in the rotary
furnace body. Consequently, a carbonized product
having a uni form and good quality can be efficiently
produced while the entire_plgnt has a sinple and
i nexpensive structure. Wen the plant further
conprises a tilt drive neans, the rotary furnace body
and the furnace nay be tllted together so that the
Prequet gpglles i ef Sitiemt &y frorodisrddusi tiproosssionr such @wd
charge of the charglng material and discharge of the
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constructed so that the rotary furnace body and the
a hHEwminErdrieer sl s |Tehctwiget her dependi ng on the
quantlt of the charged material, the rotary furnace
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bridges of the carbonized product to be prevented from being
generated while the carbonized product is suppressed from
adhering in the rotéry furnace body. Consequently, a
carbonized product having a uniform and good guality can be
efficiently produced while the entire plant has a simple and
inexpensive structure.

When the plant further comprises a tiit drive means,

- the rotary furnace body and the furnace may be tilted
together so thét the tilt angle is suitable for variocus
processing such as charge of the charging material and
- discharge of the carbonized product.

When the tilt drive means is constructed so that the
rotary furnace body and the heating furnace are tilted
together dependiﬁg on the quantity of the charged material,
the rotary furnace body and the heating furnace may be

tilted together so that the tilt angle is suitable for the



‘furnace body, and when one of the chain-I|ike nenbers

di sposed in adjoining relation to one another is

supported at one end thereof, and the other

chai n-1i ke menber of the chain-Ilike nmenbers di sposed

in adjoining relation to one another is supported at

both ends thereof, the scratch-up action by the

scratch-up means may be facihitated with the

chai n-1i ke menber supported at one end thereof, and an

appropriate intensity of vibration may be applied to

the rotary furnace body with the chain-1ike nenbers
quappoy tell bihe omereint amtsuppbrted at both ends

thereof. Wen the scratch-up neans conprises a

scrirgh-tlhe edE@t 1oarawieagsa coopaticlesup paetinadd ke member,

crossing part, and when the crossing part is disposed
the | Haka Ty FeeRemd s dhy die poraratinduiiddd an anrraardate

of the rotary furnace body, the charged material is
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crossing part when the rotary furnace body
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disposed in adjoining relation to one another is supported

at one end therecf, and the other chain-like member of the
chain-like members disposed in adjoining relation to one
another is supported at both ends thereof,‘the scratch-up
action by the scratch-up means may be facilitated with the
chain-1ike member supported at one end thereof, and an
appropriate intensity of vibration may be applied to the
rotary furnace body with the chéin—like members supported at
one end and supported at both ends thereof.

When the scratéh“up means comprises a scratch-up member
having a scratch-up part and a crqssing part, and when the
crossing part is disposed close to feed and discharge port
provided at.one end of the rotary furnace body, the charged
material is suppressed from moving in the direction of the
fead port by the cfossing part when the rotary furnace body -

s rotating forward, while the carbonized product is



for discharging the exhaust gas is connected to the
ot her end of the rotary furnace body, the inert gas
may be readily supplied into the rotary furnace body
whil e the exhaust gas generated in the rotary furnace
body is readily exhausted. The exhaust gas generated
in the rotary furnace body may be readily deodorized
by further providing a deod glzing devi ce. The
exhaust gas may be deodorizéd after retrieving oily
conmponents by connecting the deodorizing device at the
ot her end of the exhaust pipe through the
actevelyermansi¢oredont itipe dheeeximusit gase dilmechedprugiort
gas generated in the rotary furnace body may be
by r el abF s Fevd dvad Hedvign atheow op tshef waodey ikxidyy 1is
device to provide a heating unit, a washing unit with
invigx eely afeitat % nage retri eval unit. The dr ai nage
after washing wth water may be retrieved and
i2ed. erV\ﬁéW”ttHéYc Rdr §b¢ materilal senpPesebangstdein one
t|r chj and/ or carboni zed chi ps, activated '
fﬁfﬁww FRMITVARY driERFesd RAR i3 qrdy e indrical
eff|C|entIy produced using the waste tire as a
Sh%ﬁ%ﬂting material . According to the carbonizing
ess
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end of the rotary furnace body, the inert gas may be readily
supplied into the rotafy furnace body while the exhaust gas
generated in the rotary furnace body is readily exhausted.

The exhaust gas generated in the rotary furnace body
may be readily deodorized by further providing a deodorizing
device.

The exhaust gas may be deodorized after retrieving oily
components by connecting the deodorizing device at the other
end of the exhaust pipe through the refrigerator for cooling
the exhaust gas.

The exhaust gas generated in the rotary furnace body
may be reliably deodorized by allcwing the deodorizing
_device to provide a heating unit, a washing unit with water
and a drainage retrieval unit. The drainage after washing
with water may be retrieved and recycled.

When the charged material comprises waste tire chips



furnace body while the carbonized product is

suppressed from adhering in the rotary furnace body

to consequently permt the carbonized product to be

produced with a uniformand good quality. According

to anot her carboni zation process of the invention,

the charged material is scratched up with the

scratch-up nmeans by rotatlng the rotary furnace body

in the heating furnace the rotary furnace body

is vibrated wth the vibration nmeans. This permts

the charged material to be nore reliably agitated by
andedbngeacrenictret aplno enblwtdl idgdsmnfhaiang a uniform

car boni zed product to be prevented from bei ng
angyegrrat @R A3t Wy drears/f Furirndel hadyoduidce usheng the waste

carboni zed product is suppressed fromadhering in the
tipetad 2 felrarddag medericnsequent |y, the carboni zed

product may be efficiently produced with a uniform
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adiR&imgdyuced nly (kL zing the dr @&n@geconsequently permit
the carbonized product to be produced with a uniform and
good quality.

According to another carbonization process of the
invention, the charged material is scratched up with the
scratch-up means by rotating the rotary furnace body in the
heating furnace, and the rotary furnace body is vibrated
With the vibration means. This permits the charged material
to be more reliably agitated by being scratched up to enable
.bridges of the carbonized product to be preﬁented from being
generated iﬁ the rotary furnace body while the carboniéed
product 1s suppressed from adhering in the rotary furnace
body. Cocnsequently, the carbonized product may be
efficiently produced with a uniform and good quality.

When the carbonization process further comprises a step

for immersing a charging material in an alkali metal



after washing with water to enable the production cost
to be largely reduced. The production efficiency nmay
be largely inproved by heating the charged nateri al
in the rotary furnace body to formthe carbonized
product, and the carboni zed product is converted into
activated carbon by m xing the carboni zed product and
an al kali netal hydroxide_with_heating. Activated
carbon having a uniformand good quality may be
produced using the waste tire as a material when the
charged material is the waste tire chips and/ or
ca koo zeol utthipsoe fere die 1 BRI &R RESCRIP T HEN 10f dEHE
DRAWNGS Fig. 1 is a cross section of the
fusgepivediti angldmn e oridirgpd eatterialy emmicorsedhiigy the
2 is a cross section along the line Il-11 in Fig. 1
alhali mefaly gagrhpayhi 98t dmavii hd estt ach v ik iper twiitly an
Fig. 1, Fig. 4 is a cross section of the main part
alkall medsl ibiHptiie debddie ZAdiqieigaadgs dody jig fhe
h dramﬁgﬁzfor describinq{the scratch-up action of the
gt etk Shat hIth it kad  efifdt ke gmalieh g Flgrtion is a
descri bi the scratch-up_. ,action of the charged ,
ARG Ao g G R SR Bh G descaisRgted in
thé“HgJ%?ﬁg step with water, the amount of use of the alkali
metal hydroxide may be reduced by utilizing the drainage
after washing with water to enable the production cost to be
largely reduced.

The production efficiency may be largely improved by
heating the charged material in the rotary furnace body to
.form the carbonized product, and the carbonized product is
converted into activated carbon by mixing the carbonized
product and an alkali metal hydroxide with heating.

Activated carbon having a uniform and good quality may
be produced using the waste tire as a material when the
charged material is the waste tire chips and/or carbonized

chips thereof.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a cross section of the carbonization plant
according fo the invention;

Fig. 2 is a cross section along the line II-II in Fig.'



enbodi nent for tilting the heating furnace.
DESCRI PTI ON OF THE | NVENTI ON ( Car boni zati on pl ant)
The carboni zati on plant of the invention conprises a
heating furnace, rotary furnace body, rotary drive
device and vibration device. The carboni zation pl ant
may further conprise, for exanple, a scratch-up
device, tilt-drive devicg,lgegdorizing devi ce and
refrigerator. The structure, shape and size of the
"heating furnace" are not particularly specified. The
heating furnace may conprise, for exanple, a heating
f urlilece Jraisn aumagnifigy clrawingeati ngiec anepars in Fig.
fornmed, and a heating unit attached to the heating
lifurnace main unit for heating the heating chanber
(for exanple a conbustion burner). The heating
f urtigbe eyF Fe FiFForesd isa &F ttdebamafimegaytt iflorabl e
around - 16 a horizontal shaft in order to tilt the
deseRtl iR fihhaleedtrwingedgwerei It angle suitable for
chag%in% a charged material and for dischargingﬁa.
cariéni Zed SprodF@inghificg Cré crd&iingg theussias chai
uni t e formed into a rectangular cylinder, it is

b
aChidt e?ng{)q}i)e IS M-SF ¥uind cyl i nder consi deri ng

t he,.vol yne and chinabil,ity thereof. The structure

shgﬁg'a dl§if@og%eﬁhgraWépgr;OFuPﬁﬁggleBHytkﬁrECHBFCh'up

articularly.specified sa l.ong as it is supported in
ac@%cran hoe%;tt?lr?g ?hua:)r ecCIe “fagceﬁelaf e%ﬂﬁsr otatable. The

ro%ﬁﬁy BU&BaSGfESQVChErHSE%E' eg%@gg&%gdakgtggrfreely

embodiment for tilting the heating furnace.

DESCRIPTION OF THE INVENTION
(Carbonization plant}

The carbonization plant of the invention comprises a
heating furnace, rotary furnace body, rotary drive device
and vibration'device; The carbonization plant may further
comprise, for example, a scratch-up device, tilt—drive
device, deodorizing device and refrigerator.

The structure, shape and size of the “heating furnace”
are not particularly specified. The heating furnace may
cbmprise, for example, a heating furnace main unit in which
~a heating chamber is formed, and a heating unit attached to
the heating furnace main unit for heating the heating
chamber (for example a combustion burner). The heating

furnace may be supported so as to be freely tiltable around



rotatabl e around a horizontal shaft. Open and cl ose

doors for charging and di scharging may be provi ded at

the circunference face of the rotary furnace body.

Al ternatively, one end of the rotary furnace body nay

be forned as a charge and di scharge opening port. The

rotary furnace body nmay al so conprise, as will be

descri bed bel ow, . a Iarge_dh?ngter cylinder, a tapered

part connected to one end of the |arge dianeter

cylinder to as to be conically tapered, and a small

di aneter cylindrical port connected to the other end
a bpripentapesalpain . olfet ete heikotry Heahboe flodce at a

may be forned as a rectangular cylinder, it is
depiee@rably apyhedsihtablke riovindcleytginera corsiart imagerial

the volunme and machinability. The charged nmaterial is
angdcto¥ chbdchayping 3 Headhsszgdimtodicteacihile the heating

circunference face of the rotary furnace main unit by
LUrRRGR i TRLR HENHotBRY Buririeedote aresimivular rotldmper,
.. furnace_bo is fornmed into the rectangul ar cyljinder.

1T AL YR TR DI PELTTRET et hgt P HHErY Galqy grorsdaind ey

ni troogen,_argon gﬁgﬂfltun1 i{’ W?ich i s el ongat ed
they % %eané%%?h ity g:f% Ye&rotary furnace body,

‘ma h%es Qnn %ted g% one %nd.of t he gotar tfurngce

body,” &nd “an éxtadstCpi fE £ordP chdfgi f anYexhatiste
b s gener . #? r fur nace bod whi.ch .i s
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tthe rotary furnace dy.
The rotary furnace body is usually supported to be freely
rotatable around a horizontal shaft. Open and close doors
for charging and discharging may be provided at the
circumference face of the rotary furnace body.
Alternatively, one end of the rotary furnace body may be
formed as a charge and discharge opening port. The rotary
- furnace body may also comprise, as will be described below,
a large diameter cylinder, a tapered part connected to one
end of the large diameter cylinder to as to be conically
tapered, and a small diameter cylindrical port connected to
the other end of the tapered part. While the rotary furnace
- body may be formed as a rectangular cylinder, it is
preferably formed into a round cylinder considering the
volume and machinability. The charged material is scratched
up at the cross peint of each circumference face of the

rotary furnace main unit by rotating the rotary furnace body



The structure and driving nodes of the "rotary drive

device" are not particularly specified so long as it

is able to rotate the rotary furnace body. For

exanple, the rotary drive device conprises a contro

unit, a drive unit controlled with the control unit

(for exanple a driving notor or cylinder), and a

power transfer mechanismfof~ transferring a rotary

power of the driving unit to the rotary furnace body.

The structure and vibration nodes of the vibration

means are not particularly specified, so long as the
whepahlte Fetaby efwonagorzedy the fotmed fnrmdde bodytarkhdar

vi bration neans nmay conprise an exclusive use driving
cylHide¥for exanple a driving motor or cylinder), and a

vibrating menber for vibrating the rotary furnace

body 9a% ELog ot Keedivtasy fdesiceabodyfopy example
neans of the driving unit. The 18 vibrating neans

nitb?%@%‘?"atﬁlig%smf Heelv%ua% A3Tg mEnEdr foreladstad md ate the
sh§{ﬁ furnace b in contact wwth the rotary
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end of the rotary furnace body.

The structure and driving modes of the “rotary drive
device” are not particularly specified so long as it is able
to rotate the rotary furnace body. For example, the rotary
drive device comprises a control unit, a drive unit
controlled with the control unit (for example a driving
motor or cylinder}, and a power transfer mechanism for
transferring a rotary power of the driving unit to the
rotary furnace body.

The structure and ﬁibration modes of the vibration
means are not particularly specified, so long as the means
.'is able to vibrate the fotary furnace body. The vibration
 means may comprise an exclusive use driving unit (for
~example a driving motor or cylinder), and a Vibrating member
for vibrating the rotary furnace body in contact with the

rotary furnace body by means of the driving unit. The



furnace body. The vibrating nenber is preferably a
chain- |ike nenber, a rope nenber (for exanple a wire
rope) or a rod nenber at | east one end of which is
fixed for applying an appropriate intensity of
vi bration. The chain-like nenber, one end of which is
fixed at the inner face of the rotary furnace nenber,
is particularly preferable. he chai n-1i ke nmenber nay
be supported at one end by %elng fixed at the inner
face of the rotary furnace nenber, or at both ends
being fixed at the inner face of the rotary furnace
vilbrenberg mMhwng ey etd iddel yremoert myv Gongirise nember for
sequentially coupled many ring nmenbers, or many
vilaeajiind i B¢ Y eARY et drad s UppoTarBth o vhie H e yrotary
rotatable. The plural chain-like nenber may be
furhagpeeHnilth e giatat ian e dihg praffaanafiurngiash katy for
equal interval) along the direction of rotation of

ma}fjlfféél ridt@arst Fuftisce Pomlemracmheapsr. offhtiHes&hs ur al
chai n-1i ke nenbers nmay be fixed to a scratch-up nenber
Vll%liﬁfeéﬁ%é&%w%@a@fe|b&mprﬂ¥ééﬂ@dm SXEI LR | e the
ers supported at one end thereof_ or at
ou '% &fdgt%{% é@rtpf IR S Yoot ﬁéup&ﬁf@rrat%f
chaj n; l.i ke g?%ﬁf su porte at on d and both .ends
P FHALh Ao UHe Bngof (e &igg an
. adj.qi ni Iatlon in.the directi
IR PR oot Y RAAICE body FEITRIBor e i
r.eof. n t hal I| ke .menber
Vlégﬁ%§§$e H§$Ebéfh%e% Q%He%eo er O %l e§tPFEb&r

fréélflﬂ%V%ﬁﬁ%pl§%t%% ﬁ%@f%%rbel% 5%% ehow1th1n the rotary
furnace body. The vibrating member is preferably a chain-
elike member, a rope member (for example a wire rope) or a
rod member at least one end of which is fixed for epplying
an appropriate intensity of vibrationi The chain-like
member, one end of which is fixed at the inner face of the
rotary furnace member, is particularly preferable.  The
chain-like member may be supported at one end by being fixed
-at the inner face cof the rotary furnace member, or at both
ends being fixed at the inner face of the rotary furnace
member. The chain-like member may comprise sequentially
coupled many ring members, or many sequentially coupled
members supported to be freely rotatable.

The plural chain-like member may be disposed with a
given interval {preferably with an equal interval) along the

~direction of rotation of the rotary furnace body. The end



apply an appropriate intensity of vibration.

Preferably, the plural chain-like nenbers supported

at one end are disposed with a given interval along

the shaft center C of the rotary furnace body, while

the chai n. menbers supported at both sides are hung

al ong the shaft center C of the rotary furnace body

with a given | ooseness (see,Eig. 1). The structure,

shape and node of installation of the "scratch-up

nmeans” are not particularly specified, so long as it

is provided at the inner face side of the rotary
of f thewe eo bodyl arhiz is-hbke rnenseratedy upe thexeharged

material by rotating the rotary furnace body. This
scueialt che UfemeRinsto Nty descorpobdielofw a Sthregeplupral

nmenber el ongating along the shaft center C of the
chappakike uv%la%%f%d@ﬁ/y Theswppe et athengrendtthgreof or at

menber may be |inear, deflected, curved or spiral.
botiheerGHsIeRAT orl SHARE ¢f AWR gertaiah-af thearstaimmlike

be a - 2 0 rectangular, deflected, curved or
meqbelesy FURPORGGEIA ANf Tt ARt LY Beluddereof-he
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scr at ¢h - up “par el ongat i ong th cénte

wi10f Hé“ﬂéé@fyﬁédeEPQQﬁaexamples herelnafter, in order to
apply an appropriate intensity of vibration. Preferably,
the plural chain-1like members supported at one end are
disposed with a given interval along the shaft center C of
the rotary furnace body, while the chain members supported
at both sides are hung along the shaft center C of the
rotary furnace body with a given looseness (see Fig. 1).

The structure, shape and mode of installation of the
“scratch-up means” are not particularly specified, so long
as it is provided at the inner face side of the rotary
.furnace body and is able to scratch up the charged material
.by rotating the rotary furnace body. This scratch-up means
may be composed of a scratch-up member elongating along the
shaft center C of the rotary furnace body. The shape of the
scratch-up member may be linear, deflected, curved or spiral.

'The cross sectional shape of the scratch-up member may be a



body, and a crossing part connected to the scratch-up
part and elongating in a direction crossing wwth a
given tilt angle to the shaft center C of the rotary
furnace body and the direction of rotation of the
rotary furnace body. The «crossing part may be
di sposed cl ose to the opening provided at one end of
the rotary furnace body. Thihg§ crossing part permits
the charged material in the rotary furnace body to be
suppressed from noving toward the opening port side
when the rotary furnace body is rotating forward,
reghpngutae, dafbeniedd prodeltor simotdwely. t rnssler raadl
toward the discharge port when the rotary furnace
CeBYHYCT snanivie? sesgd anttEhe Megtetien (e BrossimLangire
and the direction of rotation are properly, adjusted.
MeMipRE st e U@ Alreh 1He TRite bfnay |Jampitise aewma-nasd stant

noﬂﬁgarticularly specified, so |ong as the heating

cogtiifackrYeR 1{PERER TR ¥ Rhrdl WiMma oy dray sl 1t ¢he
be tilted together wth a given tilt angle. The tilt

Smafﬁ%- rreﬂ?% ﬁw%ﬁﬁ%@h-&&&ﬁ%r%mﬂ be @Hispasgd
uni t_ (for, exanpl drivin%)notor and cyl i nder)
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ap%#ﬂt drive neans may be constructed so that the
eating furnace and rotary furnace body are tiltable

gogﬁ.{eh%rgit'&;ﬁ—apdﬁ%%@? mggl Eoﬁggggef ar sgkég‘é{li—ﬂg. ggf?t
. pening of the rotary furnace ody I n a supbstantl Yy
eldﬁﬁéﬁ@ﬂgzgldﬂd“%ﬂg %%a&%o%e%¥%qpbeof the rotary furnace
body, and a crossing part cbnnected to the scratch-up part
and elongating in a direction crossing with a given tilt
angle to the shaft center C of the rotary furnace body and
the direction of rotation of the rotary furnace body. The
crossing part may be disposed close to the opening provided
at one_end of the rotary furnace body. This crossing part
permits the charged material in the rotary furnace body to
be suppressed from moving toward the opening port side when
the rotary furnace body is rotating forward, while the
carbonized product is actively transferred toward the
discharge pert when the rotary furnace body is inversely
rotating, when the crossing angle and the direcﬁion ozt
rotation are properly, adjusted.

.The structure and the mode of “tilt drive means” are

not particularly specified, so long as the heating furnace



0'), inatilt angle for directing the opening of the
rotary furnace body aslant upward fromthe horizonta
direction (for exanple 45 ), or inatilt angle for
directing the opening of the rotary furnace body
asl ant downward fromthe horizontal direction (for
exanple -450) as will be described hereinafter. The
“tilt angle" denotes a crossijng angle between the
hori zontal direction and shait center C of the rotary
furnace body. The tilt drive neans may be constructed
so as to be able to tilt the heating furnace and
and otke yrétaraceubotye baodetdey alske ttatbe hel ttidd tanggther
_is adjustable depending on the quantity of the
wilghad gedvemt ekl ol andire. heéthe rigl ¥turdvaicee maahs otear ycomprise
furnace body are tilted with a tilt angle (for
A ST e ONEF o SubsHhtUEY y(IT estdnl e e dpiening msftor
the rotary furnace body in the horizontal direction
andyfahl dHEEL) TNt R Wit e caRHTkRdd uteitter iagld jas power
bel ow a prescri bed uantity of charging (designed
tradlfafﬁ%ﬁt chag e %?ﬁl}?@lsﬁe{ﬁm i orEny Mamedc oL the

oc 00 2 AN = DLl (or gl 2 for
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bodiNak9ed.substantially horizontal direction (for example
0°), in a tilt angle for directing the opening of the rotary
furnace body aslant upward from the horizontal direction
{(for example 45°), or in a tilt angle for directing the
opening of the rotary furnace body aslant downward from the
horizontal direction (for example -45°) as will be described
hereinafter. The “tilt angle” denotes a crossing angle
between the horizontal direction and shaft center C of the
rotary furnace body.

The tilt drive means may be constructed so as to be
able to tilt the heating furnace and rotary furnace body
together, so that the tilt angle is adjustable depending on
the quantity of the charged material. The heating furnace
and rotary furnace body are tilted with a tilf angle {for
example 0°) for substantially directing the opening of the

rotary furnace body in the horizontal direction when the



The structure and node of deodorization of the
"deodori zi ng device" are not particularly specified,
so long as it is connected to one end of the exhaust
pipe to be freely attachable and detachable, and is
able to deodorize the exhaust gas. The deodori zi ng
device may conprise a heating unit (for exanple a
conbustion burner), a washipg _nechani smfor washing
t he exhaust gas heated with the heating unit with
water, and a drainage retrieval unit for retrieving
the drai nage generated fromthe washi ng nmechani sm

quamiel e hatisth ¢y ash yegrd araite hie heig il aw i xtngsemifbade
charged material and an alkali nmetal hydroxide (for
quakahpy eof poltaissingm Haitioxiek armtlort wodivir Iey drastiide)
may be reliably deodorized, and the drainage in
furgRiseord®d ngP VR Hh Matnacq fhady ecandt el el pottdsldi @ngle
car bonate sol uti on and/or, aqueous sodi um carbonate
(FQloI 43S may bePY tiiasteddd FheGraning ofs thegotary
sol ution for inmersing the materi al before chargi.ng.
FUsi e RRebhi Ty e GRIATEmM YRR O igias &1 ez gdailnk| e
. .nozzle t ich city water_ig supplied, and an
AL AREE ek AT g Thorthen g IR HSshi g Sidedr Sxcesds
curtain .formed by .quidi S mrMIeéﬁmte.fromt e
ehel R Ty S dnaiad” haa Ratinat Sonene
ti It be eni tt.ed .to _open air fter shin
niS0 N Uit TR %y Al
e gac i O Wt By PAed Ry thiaehh Lefke 9 out
of NN MRLLLGHN L QL TQ%t%%gd%r' G ge ce Ry
conpfﬁ%% akﬁégi r €51 st ant Ccat Iyéﬁ 6$%V?§§E'§F hghen 8
larR@ g ciefy ¥F exRaYsk RASTAIERY s rged.

The structure and mode of deodorization of the
“deodorizing device” are not particularly specified, so long
as it is connected to one end of the exhaust pipe to be
freely attachable and detachable, and is able to deodorize
the exhaust gas. The deodorizing device may comprise a
heating unit (for example a combustion burner), a washing
mechanism for washing the exhaust gas heated with the
heating unit with water, and a drainage retrieval unit for
retrieving the drainage generated from the washing mechanism.
The exhaust gas generated by heating a mixture of the
charged material and an alkali metal hydroxide (for example
potassium hydroxide and/or sodium hydroxide) may be reliably
‘deodorized, and the drainage in deodorizing with water (for

example aqueous potassium carbonate solution and/or aqueous

sodium carbonate solution) may be retrieved to recycle it as



The structure and node of cooling of the
"refrigerator"” are not particularly specified, so
long as it is connected at one end of the exhaust
pipe to be freely attachable and detachable so as to
be able to cool the exhaust gas. The deodori zing
device is connected to the refrigerator so as to be
freely attachabl e and detgcg?bLe. The refrigerator is
preferably water-cooled in der to efficiently
retrieve oily conponents in the exhaust gas. The
origin and quantity of charging of the "charged
a soleriah"far einmotr piavg itk and tyesipeicifa fedhe sthdmnih@s This
it is able to be charged in the rotary furnace body.
wagExang| reclofnisthewa v noinmel swst evatiarsspuiastle plastlias,o
waste wood chi ps, waste fabrics, waste paper sheets
whighl &} tidgeaterhel < rarmpeldl edvatard a@n maybrsd lsadticket imegnber
chips forned by pulverizing the .waste tires, and/or
for kbl 2o BrodiE tva oot stk i rhdmegl b guitdiag
waste tire chips (either powder or chips avail able).
spHe R e sy etprcqﬁf} fearsP HdlAer inged lint o Thedesiheedt gas
size wusing a known pul verizer, and is subjected to a
heasft@éjeﬂmrfbﬁ%\ﬁ AE A Est BT Fahdea FEFHES &0 Spsratdr,
The shape of . the waste tire chip may be a rectangul ar
AL A BHTS HGuS*Napte SigHhd il "&tAE Y PRESEERu&hrough
and chips are not __particylarly restri.cted, and both
0 e T GHITE e WemiGRy s AEvacm Per

o A B A B e
of an exhaust passageway.

.The structure and mode of cooling of the “refrigerator”
are not particularly specified, so long as it is connected
.at one end of the exhaust pipe to be freely attachable and
detachable so as to be able to cool the exhaust gas. The
decderizing device is connected to the refrigerator so as to
be freely attachable and detachable. The refrigerator is
preferably water-cocled in order to efficiently retrieve
0ily components in the exhaust gas.

The origin and quantity of charging of the “charged
material” are not particularly specified, so¢ long as it is
able to be charged in the rotary furnace body. Examples of
them include waste tires, waste plastics, waste wood chips,
waste fabrics, waste paper sheets and sludge. The charged
material may be waste tire chips formed by pulverizing the

waste tires, and/or a carbonized products formed by heating



carbon and graphite. (Carbonization process) The
carboni zati on process according to the invention
denotes the carboni zati on process using the
carboni zation plant as described above, and
conprising the followi ng heating steps. The
carboni zati on process nmay further conprise the
foll owi ng i mrersion step gngﬁmgshing step. For

a

exanpl e, the charged materi and carboni zed materi al

descri bed in the carboni zation plant above may be used
for the carboni zed product produced by the

thearbone zat reoncipipe ebsi tHde Ydweddr ngr stleipys iancd iideblae) .
step for vibrating the rotary furnace body by neans

Thefwahike vi brat¢nip slevie ecowhegr i zdwe iottar gedlawmterd adiden
the rotary furnace body is heated by rotating the

us Ry o YK havel Wodhzeny taned hiemtduly) dalrathde datateel
charged material may be scratched up with the

FeRRV T H-IRPNSTE Yieds 3 Mmade hisatdanpatayy; - wiille shape of
rotary furnace body is vibrated with the vibrating

theiite i1 IHe At bRy @ crhiaiod am lisshed ifddgrous.
st is not particularly specified, the heating

Thg eﬁ%é?eaﬁﬂi figast S RPN AT AR 465 Ot 5200C,
f.or abtai ning carhon bl ack. On the other hand he

pardgihay berdperat e s 35 RoF Pog@ecP e Rl Ie8s fge

co 9200n'lC na{‘ ory obSt aicni.n ,LActivated carbon. The heating
I%Enoé@he?é i & préF‘ ably an inert gas atnosphere

("l £08E0o15 990 LML AT SLIRBNSES) Lond e oaion
platrﬁe &p%(ﬂef ii‘f‘lv%lﬂrtfi%%e i‘?lrcel‘ri'ld%f carbon bléck, activated
~carbon and graphite.

(Carbonization process)

The carbonization process according to the invention
denotes the carbonization process using the carbonization
blant as described above, and comprising the following
heating steps. The carbonization process may further
comprise the following immersion step and waéhing step. For
éxample, the charged material and carbonized material
described in the carbonization plant above may be used for
the carbonized product produced by the carbonization process.

The “heating step” include a step for vibrating the
rotary furnace body by means of the vibrating device when
the charged material in the rzotary furnace body is heated by
rotating the rotary furnace body in the heating furnace.

The charged material may be scratched up with the scratch-up



activated carbon obtai ned becones | arge. The heating
step may conprise the step of either (1) formng a
carboni zed product such as carbon black by heating a
non- car boni zed material such as waste tire chips as
the charging material, (2) form ng a carbonized
product such as activated carbon or graphite by
heati ng a carboni zed material _such as carbon bl ack as
the charging material, or %%) form ng a carboni zed
product such as activated carbon or graphite by
heating a non-carboni zed material such as the waste
means el hilps . héet i vat sterarpohl erayhd er grady cBo:veen bdiy is
_charging material is mxed with an al kali netal
vipwafeedkiwieth nthe Hellkrapig@)nesnsar bdni e d pr durastirguch
as carbon black may be formed by heating the charged
conght ek ol i Lighe eahingastar tis ahipsrtisniawl v cirgified,
furnace body followed by a step for formng - 26
the g3t PR By helst i 4 £misqUre dirafrrably 480 to

car boni zed roduct and an al kali netal hydroxide in

524 He Hpé%ﬁ IS BIRP RAdSat ePrediorP iy dend, the
oS00 S NS LA, 00 UPODLESE -t er gl usi 09,80 ) 20-c,
o [ SG, S PRt Lo | Y Sl A8 oTRaL el L 1
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paf@ﬂéﬁﬂé?if“ﬁ%gyéfgﬂﬁ% since the specific surface area of
activated carbon obtained becomes large.

The heating step may comprise the step of either (1)
forming a carbonized product such as carbon black by heating
‘a non-carbonized material such as waste tire chips as the
charging material, (2) forming a carbénized product such as
activated carbon or graphite by heating a carbonized
material such as carbon black as the charging material, or
(3) forming a carbonized product such as activated carbon or
graphite by heating a non-carbonized material such as the
waste tire chips. Activated carbon may be produced when the
charging material is mixed with an alkali metal hydroxide in
the step (2).

A carbonized product such as carbon black may be formed

by heéting the charged material such as the waste tire chips

in the rotary furnace body followed by a step for forming



device, formng a carbonized product (for exanple the

above carbonized chips) by heating the charged

material (for exanple the above waste tire chips) in

the rotary furnace body, connecting the exhaust pipe

coupled with the rotary furnace body to the

deodori zing device through the refrigerator, and

form ng activated carbon by,heating a m xture of the

car boni zed product and alkaﬁl nmetal hydroxi de. The

charging material before charging in the rotary

furnace body is imersed in an aqueous al kali netal
acithyblorrdt @2 sloduth o med oine xampl e are agiedus qrotkassiaad

or sodium carbonate solution) in the "imersing
prediept amhean | adka ki oretoohdivdorkide ot e theafliard ystep.

specified, and may be a%;tatlon at roomtenperature
singe WChice el Carwn diay e Mbtiaimed| bremstemqrerganbonized

contam nants such as oily conponents adhered on the
mateiardyt it Fd el utis: K ridifoviedrhorpiz a tietro el adtar ¢ihey,
- while the ampunt of use of the alkali, nmetal hydroxide
PIORRF T tlulded L Yal 30wilsy etfeemadal iimaioned & worpraed

dhere on the urface of the chargi ng materia
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suppress
device, forming a carbonized product {(for example the above

carbonized chips) by heating the charged material (for
example the above waste tire chips) in the rotary furnace
body, connecting the exhaust pipe coupled with the rotary
furnace body to the deodorizing device through the
refrigerator, and forming activated carbon by heating a
'mixture of the carbonized product and alkali metal hydroxide.

The charging material before charging in the rotary
furnace body is immersed in an aqueous alkali metal
carbonate solution (for example an agueous potassium ox
sodium carbonate solution) in the “immersing step”. The
immersion condition is not particularly specified, and may
be agitation at room temperature or by heating. Providing
the immersion step permits contaminants such as olly

components adhered on the charging material to be removed



activated carbon from adhering on the rotary furnace
body. Wiile the "aqueous al kal.i netal carbonate
solution"” nay be prepared by dissolving an al kal
netal carbonate in an aqueous solvent such as water,
the washing drainage retrieved after washing the
exhaust gas generated in the heating step with water,
washi ng drai nage retrieved '9 the washing step to be
descri bed hereinafter, and m xed drainage retrieved
in both steps may be used. The drainage generated in
the production step of activated carbon may be
bebbfectharying eowicl b iy tdwsenistepsusSidte:HdhaaldKal imetal
nmetal carbonate is fornmed in the heating step of a
hydrotine iy the reharapd et Erdal n@nthal Katdl imedesda 1
hydr oxi de, the drainage containing the alkali netal
cagarioiat o | adliorareth Bhevestd face tdie teatdd mxaustatgasial
with water, or by washing the carbonized product
whet t iy -ting clifrgedvasitian st eptd issl ke lsit e tfadr
washi ng the carboni zed product obtained in the
hydweatidry Step sHame Matartasriswm dihgodive wasthiorg dstep s
perm ts conponents remnaining on the surface of the
headfhdheiss uctPReddRbdsy o ridfe astrgans ed kaddpaptal

bt ai ned to be renoved. The washi ng net hods and
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activated carbon from adhering on the rotary furnace body.
While the “aqueous alkali metal carbonate solution” may
be prepared by dissolving an alkali metal carbonate in an
aqueous solvent such as water, the washing drainage
retrieved after washing the exhaust gas generatedrin the
heating step with water, washing drainage retrieved in the
washing step to bé described hereinafter, and a mixed
drainage retrieved in both steps may be used. The drainage
generated in the production step of activatéd carbon may be
effectively recycled by these steps. Since the alkali metal
carbonate is formed in the heating step of a mixture of the
charged material and alkali metal hydroxide, the drainage
containing the-alkali metal carbonate is formed by washing

the heated exhaust gas with water, or by washing the

carbonized product after heating.



and to i mMmerse activated carbon therein, since
al kal i ne conponents such as potassium carbonat e
remai ning on the surface of the carbonized product
(crude activated carbon) can be renoved by
neutralization while heavy netal conponents such as
zinc remaining in the chips nmay be also renobved.
Dryi ng conditions of acti\_/aégd_car bon after washing
with water in this washing ep are not particularly
restricted, and the nmethod may be spontaneous drying
or heat drying using a dryer. Best Mdyde for Carrying
outThehe Wanrentg artep(”l ) sCensttetc thcan walshdagbehiez akirddnized
pl ant The invention will be described in detail wth

prodfier erletea iroed hien drreavbrgst inAs sttepwwiitth kisgserl akdiding
the carboni zation plant | - 29 according to the

the rweshinoh desy qad dny oo npmiseser heanaigifouromache? surface
supported around a horizontal shaft to be freely

of tihe aphoni 344 tprrduc dewicte & farudd ladtdgatesl carbon)
heating furnace 2, a rotary furnace body 4 supported

obta iRl & Hmafrena@Edt-er The watiel e st dsummac € ondig ions
be freely rotatable, a rotary drive device 5 for

arg dich iBRy i i6tlar v FHESE bodyrd aqugosier sOdemFs such
menber 6 for scratching up a material charged  in the

35 RSy Fir AR BEdF T4 By 6t aSSeY therashdany liguigse  The
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mayc%@rrie ersleave%ylainrgldrrie%%flcl%%agyn%his step. It is
preferable to use an acidic solution as the washing liquid
and to immerse activated carbon therein, Since alkaline
compenents such as potassiuﬁ carbonate remaining on the
surface of the carbonized product (crude activated carboen)
can be removed by neutralization while heavy metal
components such as zinc remaining in the chips may be also
removed. Drying conditions of activated carbon after
washing with water in this washing step are not particularly
restricted, and the method may be spontanecus drying or heat

drying using a dryer.

Best Mode for Carrying out the Invention
(1) Construction of carbonization plant

The invention will be described in detail with
reference to the drawings.

As shown in Figs 1 and 2, the carbonization plant 1



furnace main unit 8 in which a heating chanber 8a is
fornmed. - A pair of conbustion burners 9 are provided
at the upper part and |lower part on the circunference
face of the heating furnace main unit 8. The
tenperature in the heating chanber 8a can be _
arbitrarily increased or decreased by controlled
heati ng of the pair of the nmbustion burners 9 with a
control device unit 15. A pair of supporting shafts 10
are provided so as to be protruded out of the right
and left sides on the circunference face of the
achendimg fartlaeelmedmt iourbdsiBaldnd ddmpmpiaias of Hdwgsieg
supporting shafts 10 are supported to be freely
furndean? ewpnrdregai rowid |afltomimbnrsdlghthadiippgor tdengfreely
 frames 11 provided on a floor by neans of bearings
tihable drg Vi shaifte olewlas |3 - ve lbgingr tie heating
' i ncorporating a decel erati ng mechani sm and br ake :
FurRadfan s - FREY dotrisaRsvdodys o aFiRsg ted R rovadofa thaft
supporting shafts 10 right side in the drawing in
Cergiqy Q)R8 ReApinchd wEsiaceace drdivggIfrestlive nedattiakge, 2
furnace 2 and rotary_furnace pain unit 8 are tiltable
‘—”O‘iadij/etqc%e]rveat WifSsit ePE i Fetahte B EohRFYvI FrhgeeRelody 4,
tiIt-q{ive not or %f ith th gntrol wunit 15.,
@ SEAATVE FRERGatt T GTAES 13 Min 5 6t Py SFirthacbaraed
. in _unit are tilted together so_th %Fthe shaft
el erroncéré? %_t%élac_reotbgry #u%ﬁafé’ tl‘?%ilﬁlgu%' 8 %€ n f_éfrnace
b 4¥n4 zont Al rect h the solid. line.in
oo * PP Sl TE SRS T3 B0 TR, S e b
rOﬂﬁq @%fE%E%a%%dgauq unit 8 is in a direction crossing .
t hori zontal tine (as shown by an imaginary |ine
The heating furnace 2 comprises a cylindrical heating
furnace main unit 8 in which a heating chamber 8a is formed.
A pair of combustion burners 9 are provided at the upper
‘part and lower part on the circumference face of the heating
furnace main unit 8. The temperature in the heating chamber
8a can be arbitrarily increased or decreased by controlled
heating of the pair of the combustion burners 9 with a
control device unit 15. A pair of supporting shafts 10 are-
‘provided so as to be protruded out of the right and left
sides on the circumference face of the heating furnace main
unit 8, and the pair of these supporting shafts 10 are
supported to be freely tiltable with a pair of left and
right supporting frames 11 provided on a floor by means of

bearings 12. A driving shaft of a tilt-drive motor 14

incorporating a decelerating mechanism and brake mechanism



in Fig. 1). The control unit 15 is usually housed in a
control panel, and input units (for exanple sw tches
and key boards) and display units (for exanple LED
di spl ays) are provided on the control panel. The
"tilt-drive means" according to the invention is
conposed of the tilt-drive notor 14 and control unit
15. The rotary furnace bod 04_conprises a large
di aneter cylinder 16a, a tapered part 16b connected to
the large dianeter cylinder 16a, and a small dianeter
cylinder 16¢c connected to the tapered part 16b and
(nopeshieign pots @tuphed wiith tdrer eof (lexempubpditEeth@asshdfrs 10
"opening port" of the invention, and is abbreviated as
(rjgh fGiporhe 16e3wing Jsmpﬁbmuan)g whafd dBbliisng 13.
provi ded at another end of the |arge dianeter

Ace9TdHuekY 1 6dhe T2 sipppofu iy s afand eob ey opemiage main
31 port 16¢c of the rotary furnace body 4 are inserted
uﬂ%‘hr%u@lﬁ% %ﬂtﬂpfpﬂme? P FRNRRY 8- foordastl zad Hotl sindds &y
t he heati furnace main unit 8, and are supported
CO%I{% Hehol F et veymak ey r Ll Kt BuEDS CPRBTBbL pit 15.

of the heatin urnace naln unit 8. A rotary

Y d-hgndieg P R A pelRR LBy unit
8‘%%$§$1§§§€ ed t he dr|V|nqgﬁ?afa§%L t he Lg}gﬁyghe
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cerf1@GeIET A ¥he?Qotary furnace main unit 8 is in a direction
crossing the horizontal line (as shown by an imaginary line
in Fig. 1). The control unit 15 is usually housed in a
control panel, and input units (for example switches and key
~ boards) and display units (for example LED displays) are
provided on the control panel.

The “tilt-drive means” according to the invention is
composed of the tilt-drive motor 14 and control unit 15.

The rotary furnace body 4 comprises a large diameter
cylinder 16a, a tapered part ieb connected to the large
diameter cylinder 16a, and a small diameter cylinder 16c
connected to the tapered part 16b and opening port at one
end thereof (exemplifiedras the “opening port” of the
invention; and is abbreviated as an opening port 16c). A
supporting shaft 16d is provided at another end of the large

diameter cylinder 16a. The supporting shaft 16d and opening



via the chain nmechani sm 22. Accordingly, the rotary
furnace body 4 is rotated in a desired direction of
rotation with a desired speed by controlling the
rotary notor 19 with the control unit 15. The "rotary
drive neans" according to the invention is conposed
of the rotary notor 19 and the control unit 15. A cap
menber 24 for closing the_opening port is attached at
t he opening port 16c of the rotary furnace body 4 so
as to be freely attachabl e and detachabl e. An exhaust
pi pe 25 communicating with the inner space of the
pPorbthry of urmaceo by Aurrsace ttashed atre hiensap-areriierough
24. A connection pipe 26 conmunicating with a
Sulé!é@@@iﬂi@ib@l%\ﬁkbe‘tpowd fiedmidetsidien ohalendasttinte
exhaust pipe 25 with their shaft center aligned.
furprh aia Ebriiekt i n Pipe hotumhomnd -widh guwide rollers 17
comunicating with a known refrigerator 27 (shown by
Py #roi i Hargtt itle e mkh Bnds ¢f dhiideatd gy fugee
connectabl e at other end of the exhaust pipe 25. A _gas
ma¥ndipityite 78 TN Wi theasiiar adpdc e bhaving
the rotar furnace body 4 is provjded at the
2 Bilfiort R AL S GG 6 e i e B sa & 46
that _t he pi i.s aligned with the aft. An inert gas
rotgiah o Ro i g rars M b 2 s A ULed ipe
.+he deodorj zi devi ce, 3 ri ses ertically
Supé%orﬁ-ggg}geg“egr%ﬁﬂnér#q%eﬁovggcae\?eﬁgﬁe% 1 elnﬁie\lc\?fﬁﬂg;ﬁlean exhaust
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connecti on
of the supporting shaft 16d of the rotary furnace body 4 is
coupled with the power supply shaft of the decelerator 20
via the chain mechanism 22. Accordingly, the rotary furnace
body 4 is rotated in a desired direction of rotation with a
desired speed by controlling the rotary motor 19 with the
control unit 15.
The “rotary drive means” according to the invention is

composed of the rotary motor 12 and the control unit 15. |

| A cap member 24 for closing the opening port is
attached at the opening port 16c of the rotary furnace body
4 so as to be freely attachable and detachable. An exhaust
pipe 25 communicating with the inner space of the rotary
furnace body 4 is attached at the cap member 24. A
connection pipe 26 communicating with a deodorizing device
30 is connected at one end of the exhaust pipe 25 with their

shaft center aligned. Another connection pipe (not shown)



pi pe 26 (or a cooling pipe constituting the
refrigerator 27) 1is connected to this cylindrica
scavenger 31 so as to face the exhaust passageway
'3la. The cylindrical scavenger 31 is equipped with a
conmbustion burner 32 (exenplified as the "heating
nmeans" according to the invention) for heating the
i nside of the exhaust pasgaﬁ§mgy 3la. A washi ng
mechani sm 33 for washing thé exhaust gas with water
is provided at the upper end of the cylindrica
scavenger 31.. This washing- nechani sm 33 conprises a ,
for etoimyal chokn@4dw comne cltreovit ar¢ fiel gemppesr edid ofhdvhe by an
exhaust passageway 3la and open at a part of the
inypperrsutineein hereofl) The prtvidedlsbhoxs 3d monprises
a sprinkle nozzle 35 to which city water is supplied,
coppriCeablmbrel thermed G6 the ddiansiy ripairkfng A waterfeed
.curtain by guiding sprinkled water fromthe sprinkle -
Pipa® 28§ ozMeuREealE i W itHe tha rimed drece AL Ugperramty
of a retrieval hose 38 is connected to a retrjeval
furpae® Fdorhets RECHITShAT i botrRAH ping Shefth Hdd of
retrieval box 34. The |ower end of the retrieval hose.
thegr @ insEHars Msta 4 12k ritdfalthreddidie 39 rdrigned with
retrieving the drai nage of washin wat er. The )
the. i flige Vb SValS oden Aot ordisResb dife 193 MAERLISE to
th IS Lo eoescf:d iofe té%e retrieval box 34, retrieval hose
BF%nd Tet A&l YVessel 39. A plurality of (four)
P e aRed S0 A B S e b Rp01 pBbe g e FerEdcqT b

I nher Clrcunterence O h_e rgtoa ur nace
elongated cylindrical scavenger 31 in which an exhaust
passageway 3la is formed as shown in Fig. 4. The connection
pipe 26 (or a cooling pipe constituting the refrigerator 27)
is connected to this cylindrical scavenger 31 so as to face
the exhaust passageway 3la. The cylindrical scavenger 31 is
equipped with a combustion burner 32 (exemplified as the
“heating means” acéording to the inventicn) for heating the
- inside of the exhaust passageway 3la. A washing mechanism
33 for washing the exhaust gas with water is provided at the
upper endlof the cylindrical scavenger 31. This washing- |
mechanism 33 comprises a retrieval box 34 connected to the
upper end of the exhaust passageway 3la and open at a part
of the upper surface thereof. The retrieval box 34
comprises a sprinkle nozzle 35 to which city water is
-supplied, and an umbrella member 36 for forming a running

water curtain by guiding sprinkled water from the sprinkle



body 4 along the circunference direction with a given
interval (an interval of 450) as shown in Figs. 1 and
2. Each scratch-up nenber 6 conprises a scratch-up
part 6a welded at the inner circunference face of the
| arge dianeter cylinder 16a, and a crossing part 6b
connected to the scratch-up part 6a and wel ded on the
i nner circunference face og the tapered part 16b. The
scratch-up part 6a is elonggted al ong the shaft
center C of the rotary furnace body 4, and functions
so as to scratch up the charged naterial in the

nozotarys furinaice thodlyrek e vat atd:ng thre upgtear \end wrhace
body 4. The crossing part 6b is elongated in a

reldi yesal groee o3y admeshad Tem eret@igvalhdalet &y formed
furnace body 4 with a given tilt angle a. The

at o s Mgl et tb @ ons erhads falf W predssiavg it e xcdr.gedhe
- material in the large - 34 dianmeter cylinder 16a from

LovRyyi gy toneiite (Rt rsard Indrqser 138 Iiec inperdest ilmg ot ke
rotary furnace nenber 4 forward, while activated
ret Bt JtsTed nfCtrhereltafﬂg*éflmgarmeerdr@wmaﬁ@erofl@f@sm@g
actively guided toward the opening port 16c by inverse
Q%Eatlon of the rotary furnace body 4. The scratch-up
a st an al ym na coati ng
35? 0 ragﬁgggurﬁ CEVR r@ﬁﬁnsThécagEaé?ghtﬁptH%ans"
ordln to t he |nv Lon . 0 f the plural
B I Reisses 6T B5eh refdd S, B ndy ntRERbEre L
hos7a3%fa ﬂgﬂ{ Vals%r%%c? up menbers 6 are fixed at
€ ‘'scrat ch-up par

A plurality of {four) plate-shaped scratch-up members 6
are welded on the inner circumference of the rotary furnace
- body 4 along the circumference direction with a given
interval (an interval of 45°) as shown in Figs. 1 and 2.
Each scratch-up member 6 comprises a scratch-up part 6a
welded at the inner circumference face of the large diameter
cylinder 16a, and a crossing part 6b connected to the
scratch-up part 6a and welded on the inner circumference
face of the tapered part 16b. The scratch-up part 6a is
elongated alcng the shaft center C of the rotary furnace
body-4, and functions so as to scratch up the charged
materiai in the rotary furnace body 4 by rotating the rotary
~furnace body 4. The crossing part 6b is elongated in a
direction crossing the shaft center C of the rotary furnace
" body 4 with a given tilt angle o. The crossing part 6b

serves for suppressing the charged material in the large



.the scratch-up nenbers adjoining along the direction
R of rotation of the rotary furnace body 4.
Accordingly, the chain nenber 7a is hung wWith a given
defl ection along the shaft center C of the rotary
furnace body 4. Each one end of a plurality of (two)
chain nenbers 7b is fixed at the scratch-up part 6a
of the adjoining another scratch-up nmenbers 6 al ong
the shaft center C of the rotary furnace nenber 4
with a given interval. The chain nenbers 7a and 7b
conprise a plurality of sequentially |inked netal
dianefgsr Theinddbrida nigroreansyirgrs cordinty tthe tdpening port
invention is conposed of the plural chain nmenbers 7a
loamy Mrtyndurde iontofy thervard st dh fdmsrdhehile
function of the carbonization plant 1 so constructed
achv et reparrasditaiindd e Wdesddanssd damstermy Ligker 16a
. "charged material" according to the invention refers
1s tarhel e PSP e bt G eddiehire g ddice kehiipyegtse
1to3 nmm nade fromthe waste tire chips (for
ot €5l FRs BFrRacs Eosvimh by TheatSGgtch—up
Activat.ed caybon (a powder with a _particle dianeter
meniey & d g 1 0rFrr)("" |£te£'t iy aé&/.aﬁglgﬁnﬁg coating layer on

(actiyvati t he carboni zed chi ps using the
Ehes ‘%%E%%ﬁeiiknn 1 in this exanple. The carbonized
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Both ends of the chain members 7a of the plural
scratch-up members 6 are fixed at the scratch-up part 6a of
the scratch-up members adjoining along the direction R of
rotation of the rotary furnace body 4. Accordingly, the
chain member 7a is hung with a given deflection along the
Zshaft center C of the rotary furnace body 4. Each one end
of a plurality of (two) chain members 7b is fixed ét the
scratch-up part 6a of the adjoining another scratch-up
members 6 along the shaft center C of the rotary furnace
ﬁember 4 with a given interval. The chain members 7a and 7b
comprise a plurality of sequentially linked metal rings.

The “vibrating means” according to the invention is
composed of the plural chain members 7a and 7b.
{2) Function of the carbonization plant

The function of the carbonization plant 1 so

constructed as described above will be described below. The



The opening port 16c is made open by renoving the cap
menber 24 fromthe opening port 16¢c of the rotary
furnace body 4. When an operator sends a charge
signal to the control unit 15 by operating a push
button, the heating furnace 2 and rotary furnace body
4 are tilted together by controlling the tilting
novenent by the tilt-drive gptor 14 by neans of
control unit, and the opening port 16¢c is directed to
be aslant upward (as shown by the imaginary line in
Fig. 1). Then, the operator charges a given quantity
“clofrgedenae bohl Zetcodigisng flory Bxanpleerit3id kgpfand tao the
given quantity of potassium carbonate flakes (for
caghempted 2hiey (fenmAdne bhadurrportipgbebil the 3 mm)
rotary furnace body 4 into the bottomof the |arge
magk afdrerthsy | Wanley Qe Subdmequent Isgamrlee wnferﬁg@ps of
24 s fitted at the opening port 16c after - 3 6
1 %913 iy R ddatiNg f frdfdce tehrfh tosrar {a aawisde Wddy a
4 together so that the qpening port 16¢c is directed
Partil le KMl O fdi hestd i GIRD FhémEx Hau st i ipe 2 v hadid ng
cap menber 24 is connected to the cylindrical ) ,
(At AIg e DICAHRE VTS STHAD G W B FaRenifgtion
15aQn ect i pipe 26 to comrunicate the inner space of
bL8He r otar Jﬁhﬁﬁg@gﬂﬁ%dy 4 with the exhaust passageway
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The aquecus potassium carbonate solution is a drainage
retrieved from the deodorizing device 30.

The opening port 16c is made open by removing the cap
member 24 from the opening port 1lé6c of the rotary furnace
body 4. When an operator sends a charge signal to the
éontrol unit 15 by operating a push button, the heating
furnace 2 and rotary furnace body 4 are tilted together by
contrelling the tilting movement by the tilt-drive motor 14
by means of control unit, and the opening port lec is
directed to be aslant upward (as shown by the imaginary line
-in Fig. 1). Then, the operator charges a given quantity of
the carbonized chips (for example 13.5 kg) and a given
quantity of potassium carbonate flakes {for example 21 kg)
.from the opening port 16c c¢f the rotary furnace body 4 into

the bottom of the large diameter cylinder loa. Subsequently,

the cap member 24 is fitted at the opening port 1éc after



The rotary furnace body 4 is rotated in a desired
direction R of rotation and rotation speed by
controlling the rotation of the notor 19 with the
control unit 15. Nitrogen gas is supplied into the
i nner space of the rotary furnace body 4 through the
gas feed pipe 28. In addition, the heating chanber 8a
of the heating furnace 2 is,heated at a desired
tenperature (about 900C) by controlling the conbustion
burner 9 with the control unit 15. Then, the
carboni zed chips charged in the rotary furnace body 4
tidrenpebhedhéatihe fuitacgeh atdosphere aftrercddaty 4
m xed with potassium hydroxide. The carboni zed chi ps
togeehetr 2@ chiedt uphei epenheg seoet chec ubs mbimert Bl dis» tehe
rotary furnace body 4 is rotated as shown in Figs. 5
hozh#omt vhehl ¥ dat e boi e e st driohedt eaf td |@ap m@mber
the rotary furnace body 4 is vibrated by allow ng the
24 chai FONHRAERT st T ot h PV Y kkonk sxtatengsmngr of the
circunference face of, the rotary furnace body 4. The
deedhort Yo Fert ¢ Feratfdte IPNEIH Ahe RS &f‘tvhtqu
menber 6 falls, down tomarq%ih bottom by the
oy i o, L1l MR SRASS] e d Reh 8 e UGS SiRcly 4
..agitated . in the rotary furnace bo 4. The, scratch-u
TR SN R Se -%f%% (HeH S a@n- Gravenger
31msn‘oer 6 is assisted by a surge novenent of the chain
menber 7b of the chain nmenbers 7a and 7b supported at
?n%u%@gﬁgﬁﬁ%lgkgggg)ingggeeé@agﬁg %%ﬁagg@eﬁgggggéaa§h§la

otary rnac
is heated at a given temperature (for example about 1200 °C)
with the combustion burner 32 of the deodorizing device 30.
The rotary furnace body 4 is rotated in a desiréd direction
R of rotation and rotation speed by controlling the rotation
of the motor 19 with the control unit 15. Nitrogen gas is
supplied into the inner space of the rotary furnace body 4
through the gas feed pipe 28. 1In addition, the heating
chamber 8a of the heating furnace 2 is heated at a desired
temperature (about 900°C) by controlling the combustion
burner 95 with the control unit 15. Then, the carbonized
‘chips charged in the rotary furnace body 4 are heated in the
nitrogen atmosphere after being mixed with potassium
hydroxide.

Tﬁé carbonized chips are scratched up with the scratch-
up member 6 as the rotary furnace body 4 is rotated as shown

in Figs. 5 and 6 when the carbonized chips are heated, while



is introduced as shown in Fig.4, into the exhaust
passageway 3la through the exhaust pipe 25 and
connection pipe 26, and is heated at the hal fway of
t he exhaust passageway 3la with the conbusti on burned
32. The heated exhaust gas is emtted into open air
t hrough the running water curtain formed by the
washi ng nechani sm 33. The_drai nage used in the washing
mechanism33 is retrieved in the retrieval vessel 39
through .the retrieval hose 38, and is recycled as
t he aqueous potassi um carbonate solution for

thé mretaingfetheacartoty zedi s chilpsated dre ahlangimy.thEhechain
furnace is cool ed thereafter by suspending the

memperat famed theto atariasntire 1 corustd mmdsurirere of

9 when activated carbon is obtained in the rotary
the yroleriley bbignaze bodn, 4 ¢ heTheQadéﬁ)l’rbCzYilri?g?CHe?\hlc&B 3¢yag ched

di sconnected fromthe - 38 exhaust pe and the
up bt el rs oue § Gh Tignavestb $ 5 om kel s dgéﬁ'l ﬁm@eﬁd tige ksrttom
the rotary furnace body 4. Then, the  heating furnace
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t he scr up nmenbeér e ro ary furnace
6) member 4 is rotated in an inverse

The exhaust gas generated in the rotary furnace body 4
is introduced as shown in Fig.4, into the exhéust passageway
3la through the exhaust pipe 25 and connection pipe 26, and
is heated at the hélfway of the exhaust passageway 3la with
the combustion burned 32. The heated exhaust gas is emitted
into open air through the running water curtain formed by
the washing mechanism 33. The drainage used in the washing
mechanism 33 is retrieved in the retrieval vessel 39 through
the retrieval hose 38, and is recycled as the aqueous
potassium carbeonate sclution for immersing the carbonized
chips before charging.

The furnace is cooled thereafter by suspending the
operation of the rotary motor 19 and combustion burner 9
when activated carbon is obtained in the rotary furnace body

4. Then, the deodorizing device 30 1s disconnected from the



direction by controlling the rotation of the rotary
nmotor 19 wth the control unit 15. Finally,
di scharged activated carbon (crude activated carbon)
is washed and dried to conplete a series of the
process. (3) Effect of the exanples The plura
scratch-up nenbers 6 are provided in the rotary
furnace body 4 in the carpogbzgtion plant 1 of the
present invention, and the énds of the chain nmenbers
7a and 7b are fixed on the scratch-up nenber 6.
Consequently, the carbonized chips scratched up with
exhdessqrire e up arehbsre Gcag ahdmisv? Hyi v idematvicah foaws edhe
by contact (collision) of the chain nmenbers 7a and 7b
op§i ity tiher ¥ ot@r yof whmceo oy Zutrmcerdatle 4.he Then, the
carboni zed chips to be nore reliably agitated by
heyfelng @@f%@:ﬁheﬁ aryl inphaey rivtzracd drathee oy t4lled 39
Accordingly, activation of the carbonized product is
togefdiay thif stbn Wi ldgiery dthe Hel ldadmsbmorsaramtoductthies tilt-
prevented from being formed while the carbonized
dr e i sk dphrssdsd ©F g S Ay U &t H itmélinggy the
of, the rotary furnace, and activated carbon having
opTiibmnd Gosth Gus 119 A BENAEHT FEEnd JF s ddednt
usi ng, t he ste tire as ,a starting, material. The
dovijig %\Sa\r/\ﬁahoﬁﬁ’yﬁjé(e%g@nmyw S iguift@ - How cost
and .simpl e.structuyre, since the rotary furnace bod 4
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and T ot ary trurnace
guided by the crossing part 6b of the scratch-up member 6
when the fotary furnace member 4 is rotated in an inversé
direction by controlling the rotation of the rotary motor 19
with the control unit 15._ Finally, discharged activated
éarbon {(crude activated carbon) is washed and dried to
complete a series of the process.
(3) Effect of the examples

The plural scrafchuup members 6 are provided in the
rotary furnace body 4 in the carbonization plant 1 of the
present invention, and the ends of the chain members 7a and
7b are fixed on the scratéh—up member 6. Consequently, the
carbonized chips scratched up with the scratch-up member 6
fall down by vibration caused by contact (collision) of the
chain members 7a and 7b with the rotary furnace body 4 to
enable the carbonized chips to be more reliably agitated by

being scratched up in the rotary furnace body 4.



are able to be tilted together at a desired tilt angle
(for exanple 45, 0 or -45) by a controlled tilting
with the tilt-drive notor 14 in the exanple,
treatnments such as charging, heating and di scharge of
activated carbon can be sinply and pronptly
perfornmed. The chain nenber 7a supported at both ends
thereof is provided on onesgf the scratch-up menmbers
6 that is disposed in adjoining relation to the
direction R of rotation of the rotary furnace body 4
in this exanple, while the chain nenber 7b supported
Aceerdirgknd adlereufion @f ddieleshrontimed gitvetuct is
scratch-up nenber 6. Consequently, a proper intensity
fagtlitared i dridoepmi ddia cathwonrineat ypragurtcd Hahewented
to enable scratch-up efficiency of the carbonized
fremiheing feormemprdvie theioa st igadtaedys trdiberumpressed
conprises the crossing part 6b elongating in a
frof s o rs iy e skl @dhttdre cdrrBhdurnagear pnd
furnace bo 4 with a given angle cc at a _position
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contact the furnace body 4.

Since the heating furnace 2 and rotary furnace body 4
are able to be tilted together at a desired tilt angle (for
example 45°, 0° or -45°) by a controlled tilting with the
tilt—drive mgtor 14 in the examplée, treatments such as
charging, heating and discharge of activated carbon can be
simply and promptly performed.

The chain member 7a supported at both ends thereof is
provided on one of the scratch-up members 6 that is disposed
in adjoining relation to the direction R of rotaticn of the
rotary furnace body 4 in this example, while the chain
member 7b supported at one end thereof is provided on the
other scratch-up member 6. Consequently, a proper intensity
of vibratién is applied to the rotary furnace body. 4 to

enable scratch-up efficiency of the carbonized chip to be.

improved.



in this exanple, and the retrieval vessel 39 is
connected to the retrieval box 34 through the
retrieval hose 38. Consequently, the exhaust gas
generated in the heating step of the carbonized chips
can be deodorized, while the drainage after washing
wWth water generated in the deodorizing step can be
recycled as a potassium carhgnate solution for
i mersing the carbonized chips. Therefore, the anount
of use of potassium hydroxide in the heating step of
t he carboni zed chips may be reduced to enable the
pr ddiRctd iRt dosip teniey & qeinpdigwer ddie T ssiventpiaon 6b
Is not restricted to the exanple as set forth above,
elaRgh VERY ol FoUE FPehi PorEr ar 2l phsEh | shaflerandiany Gref the
the objects and _applications within the scope of the
rOF%}én@?WCW@%YtﬁeWJc% borfiZEn ciplart at is regidion
activation systemin the exanple, the
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diddhd &dpust gas with the refrigerator 27. The
lcarﬁ%ﬁ?zatlon pl ant may be al so used as a

The retrieval box 34 for retrieving the drainage after
washing with water is provided in the deodorizing device 30
in this example, and the retrieval vessel 39 is connected to
the retrieval box 34 through the retrieval hose 38.
Consequently, the exhaust gas generated in the heating step
of the carbonized chips can be deodorized, while the
drainage after washing with water generated in the
‘deodorizing step can be recycled as a potassium carbonate
.solution for immersing the carbonized chips. Therefére, the
amount of use of potassium hydroxide in the heating step of
the carbonlzed chips may be reduced to enable the production
cost to be largely lowered.

The invention is not restricted to the example as set
forth above, and various modifications are possible
depending on the objects and applications within the scope

of the invention. While the carbonization plant 1 is used



carboni zation and activation system The carboni zed
chips are forned by heating the waste tire chips in
the rotary furnace body 4, and activated carbon is
formed thereafter by m xing the carbonized chips with
an al kali netal hydroxide wth heating. This process
permts the production efficiency to be largely
i nproved as conpared mﬁth_tgg _process by which
acti vated carbon is obtained by using two
car boni zation plants and an activation plant together.
While this exanple is constituted by a conbination of
astie ahial e weebesy Fees uigporhe dexamiblot h Brelscathemsiofa tamo
the chain nenber 7b supported at one end thereof, the
Plamvehthan P susrd aesd reathaniadiiaarn, syaidral | THe enables
chai n nmenpers nmay be supported at both ends thereof,
therwagtenel end-hHet ediaraffd 1 tiee ofvtiar heiggracea body 4 to
supported at both ends thereof and - 42 the chain
be e T 7L stipdorths crrkniel 2t dthigredty deating
alternatively aligned along the direction of rotation
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The carbonization plant may be also used as a
carbonization and activation system. The carbonized chips
are formed by heating the waste tire chips in the rotary
furnace body 4, and_activated carbon is fofmed thereafter by
mixing the carbonized chips with an alkali metal hydroxide
with heating. This érocess permits the production
efficiency to be largely improved as compared with the
process by which activated carbon is obtained by using two
carbonization plants and an activation plant together.

While this example is constituted by a combination of
the chain member 7a supported at both ends therecf and the
chain member 7b supported at one end thereof, the invention
is not restricted thereto, and all the chain members may be
supported at both ends théreof, or at one end thereof.

While the chain member 7a supported at both ends thereol and



prescribed value (step S2); controlling the tilt angle
of the tilt-drive notor so that the opening port of
the rotary furnace body is aslant upward with a tilt
angl e (about 3) when the input data exceeds the
prescri bed data (when the decision is YES in step 2;
step S3); and controlling the rotary notor and
conbustion burner (step 4) @s shown in Fig. 7. Step 3
may be ski pped when the input data is not larger than
the prescribed value (when the decision is NOin step
2), and the process is transferred to step 4. As

the reiusin i egmizgp| Tle apipdanted het phramtersh d- oo sa o
the i nvention can be applied for producing activated
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refuses such as waste tires, waste plastics, waste
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inputting the data of the charged guantity of the charged
material (step S1); comparing the input data with a
prescribed value (step S2); controlling the tilt angle of
the tilt-drive motor so that the opening port of the rotary
furnace body is aslant upward with a tilt angle (about 3°)
when.the input data exceeds the prescribed data (when the
decision is YES in step 2; step S3}; and controlling the
rotary motor and combustion burner (step 4) as shown in Fig.
7. Step 3 may be skipped when the input data is not lérger
than the prescribed value (when the decision is NO in step
2), and the process is transferred to step 4.

As industrial applicability, the plant and process of
the invention can be applied for producing activated carbon
having a uniform and good quality using refuses such as
waste tires, waste plastics, ﬁaste paper sheets, waste

fabrics, waste wood chips and sludge as starting materials.



charged material in the rotary furnace body by
rotation of said rotary furnace body, and a vibration
means for vibrating said rotary furnace body. 3. The
car boni zati on plant according to Claim2, wherein
said heating furnace is supported to be freely
tiltable and further conprising a tilt drive neans for
tilting the heating furnace,and said rotary furnace
body together. 4. The carbonization plant according
to daim3, wherein said tilt drive neans is
constructed so that the rotary furnace body is
WHAR TS ldd BEIpgeiher with said heating furnace
dependi ng on the charged ambunt of said charged
matler i & ceBbomHeatdiobomilaati eenprast nge@ohgiphgngo furnace,
Claim2, - 44 wherein said vibration nmeans conprises
a ADY WIHAfRRIY oTUPRMEI S | ik & hfetisartsingatfyrgmae to be
one end thereof being fixed on the inner face side of

freghy T3P ¥ur ace Tddy e verme sy o Zatiaddng e

according to.daimb5, wherein said chain-Ilike_ menmhers
: ro?%rydi]gﬁ%e%e WAHY ra P éh ViR MR didte iR t9Rg
sa{f ik HRsE ka d cha n- | ke erber s i sposed
pose
2501900, 08 L 5LaF8) L REecaNEL08E ke PURROLL e,
a fJ%%f?"%d%ﬂgégaHg%@b%h%ported in the heating furnace to be
freely rotatable, a rotary drive means for rotating the
rotary furnace body, a scratch-up means provided at an inner
face side of said rotary furnace body for scratching up a
charged material in the rotary furnace body by rotation of
éaid rotary furnace body, and a vibration means for
vibrating said rotary furnace body.

3. The carbonization plant according to Claim 2,
wherein said heating furnace is supported to be freely
tiltable and further comprising a tilt drive means for
tilting the heating furnace and‘said rotary furnace body
together.

4. The carbonization plant according to Claim 3,
wherein said tilt drive means is constructed so that the
rotary furﬁace body is inclinable together with said heating
furnace depending on the charged amount of said charged

material.

5. The carbonization plant according to Claim 2,



di sposed in adjoining relation to one another being
supported at both ends thereof. 7. The carboni zation
plant according to Gaim2, wherein said scratch-up
means conprises one or a plurality of scratch-up
menbers having a scratch-up part elongating along a
shaft center (C) of said rotary furnace body and a
crossing part connected tQ phe_scratch-up part and
elongating in a direction crossing the shaft center
(C of said rotary furnace body with a given tilt
angle (cx), said crossing part being disposed close to
where bpeti Hey Viorat ppovieRar atorurisl sam @fe sal d notwradity of
furnace body. 8. The carbonization plant according to
chinr i ke m%ﬂ%e@rn alai ket a?rye fanchdde tsnfy heidprifegd on
into a round i nder. - 5 -W9. The carbonization
the ipren e i % oA zot%r@rmaa:ega@c%ed pi pe
el%ggatlng a&ggge&he shaft center (C) of the rotary

fur acghﬁoﬁﬁ ﬁﬁéEPe@léPtoﬁécoéﬁ&naft@ap&aﬁﬁtévy
hfurnace for f edi ng .an |nert3%$s %fd wherein one
Wheathipe Lo £l e st
center (CD rota ac i.S, connect
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bo#Uscharglng an exhaust gas generated in the rotary
Urnace body. 10. The carboni zation plant according to

O 20 Gncl ULLRAC1 GREPKLRLAG B£I8QHQ" LALDA-HPYLCRembers
disposed in adjoining relation to one another being
suppoerted at one end thereof, and

the other chain-like member of the chain-like members
disposed in adjoining relation to one another being
supported at both ends thereof.

7. The carbonization plant according to Claim 2,

wherein said scratch-up means comprises one or a
plurality of scratch-up members having azscratch—up part
eloﬁgating along a shaft center (C) of said rotary furnace
body and a crossing part connected to the scratch-up part
and elongating in a direction crossing the shaft center (C)
of said rotary furnace body with a given tilt angle (a),

said crossing part being disposed close to an opening
port provided at one end of said rotary furnace body.

6. The carbonization plant according to Claim 2,

wherein said rotary furnace body is formed intoc a round

cylinder.



ot her end of said exhaust pipe for deodorizing said
exhaust gas. 11. The carboni zation plant according to
Claim 10, wherein said deodorizing device is
connected at the other end of said exhaust pipe
through a refrigerator for cooling said exhaust gas.
12. The carboni zation plant according to C aim 10,
wher ei n sai d deodori zi ng deykce conprises a heating
means, a washing nechanismw th water for washing
sai d exhaust gas heated with the heating neans, and
drai nage retrieval neans for retrieving the dralnage
i ssit ed%@@\Q%QHQRjﬂﬂqq@ﬂMﬂkﬁnt BZCOTHE NFartivofil2ae @n
pl ant according to Claim?2, wherein said charged
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end ot 1 10 i T TG 7 Rty 0 S Sa,
&eatlng charged material in the rotary furnace body by
fotating the rotary furnace body in the heating

fu%%%%%l S% % e%ta%% %%Lnaﬁegg élggeg %ég%$%§ aﬁ%ng the

vibrati on neans i n

shaﬁ%&é%‘l@'@ RO S %Sdark% tfl?&n% b%%dﬁ(a o%on;ﬂl ed to

I'ng to'ClaimZ2 conpri'sing a Yealing St e

théﬁﬁmﬁﬁﬁéﬁﬁﬁkge%dﬁg‘?dﬁﬁr 4¥%§Jéﬁﬁy Gﬂﬁn%ﬁ%CEQQ%lgﬁ an

rotatin e rotary furnace int heat |
exHaH@Gs generated in the rotary furnace body.

10. The carbonization plant according to Claim 9
further comprising a deodorizing device connected at the
other end of said exhaust pipe for deodorizing said exhaust
gas.

11. The carbonization plant according to Claim 10,
wherein said decdorizing device is connected at the other
end of said exhaust pipe throughua refrigerator for cooling
said exhaust gas.

| 12. The carbonization plant according to Claim 10,
wherein said deddorizing device comprises a heating means, a
washing mechanism with water for washing said exhaust gas
heated with fhe heating means, and drainage retrieval means
for retrieving the drainage issued by washing with water.

13. The carbonization plant according to Claim 2,
wherein said charged material comprises waste tire chips

formed by pulverizing the waste tire, and/or'carbbnized



said charged material being scratched up by a scratch-
up neans and said rotary furnace body being vibrated
with a vibration nmeans in the heating step. 16. The
carboni zati on process according to Caim115 further
conprising a step for inmersing said charging
material in an alkali netal carbonate solution before
being charged in said rotagy furnace body, said
charged material inmmersed in said al kali netal
carbonate solution being heated by m xing with an
alkali nmetal hydroxide in said rotary furnace body in
chiRd df g Ry hddpinaddsdiapts Kdiie mids car bonat e
sol.ution bei g a drainage retrieved after washing an
exH: ustﬂg§§r§ ReratedT RTosEES NearPnghst epriPphzation
ter. - 47 17. The carboni zation process accordin
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._heating said, charged material in said ro%gr
e e SRR e S It [t e i e R0 ed
I t..is converted into.ac ivat%ﬁﬁ argpn by. m xi ng
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sal'd charged”materral’ conprises”the waste tire chips
viAIRehMn LU @2 HUG b waske tire, and/or the
carboni zed chi ps obtaine y heating the waste tire
ChiB$. The carbonization process using the carbonization
plant according to Claim 2 comprising a heating step for
heating charged material in the rotary furnace body by
rotating the rotary furnace body in the heating furnace,
sald charged material being scratched up by a scratch-
up means and said rotary furnace body being vibrated with a
vibration means in the heating step.

16. The carbonization process according to Claim 15
further comprising a step for immersing sald charging
material in an alkali metal carbonate solution before being
charged in said rotary furnace body,

said charged material immersed in said alkali metal
carbonate solution being heated by mixing with an alkali
metal hydroxide in said rotary furnace body in said heating
step, and

- said alkali metal carbonate solution being a drainage

retrieved after washing an exhaust gas generated in said

heating step with water.
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17. The carbonization process according to Claim 15,
wherein a carbonized product is formed by heating said
charged material in said rotary furnace body in said heating
step, and the carbonized product is coﬁverted into activéted
carbon by mixing with the alkali metal hydroxide with
heaﬁing.

18. The carbonization process according to Claim 15,
wherein said charged material comprises the waste tire chips
obtained by pulverizing the waste tire, and/or the

carbonized chips obtained by heating the waste tire chips.



