
EP 0 488 105 B1 Description The present invention relates to an activated
carbon, a process for producing the activated carbon and adsorption using
the activated carbon. Activated carbon is a porous carbonaceous substance
having a large specific surface area and large adsorption ability and has a
wide range of uses as an adsorbent for various purposes. Activated carbon
can be used for adsorbing gases and vapors, recovering solvents, purifying
gases, deodorizing gases, and contacting with liquids so as to treat water,
decolor or purify solutions. Further, activated carbon can be used as
carriers for catalysts. 10     Heretofore, activated carbon has been
manufactured by treating wood or brown coal with an activating agent e.g.
zinc chloride, phosphoric acid and the like followed by dry distillation,
or by activating charcoal with steam. For example, charcoal, coconut husk,
coal char and the like are sufficient;y carbonized followed by a high
temperature treatment by means of steam. Or the activated carbon is
activated by soaking in zinc chloride and calcination at a high
temperature. Activated carbon usually has specific surface area of 800 -
1200 [err], pore volume of 0.2 - 2 cm3/g and pore size 15  of 1 - 4 nm.
Activated carbon is comprised of mainly carbon and small amounts of
hydrogen, oxygen and inorganic components. With respect to the chemical
structure, activated carbon is mainly composed of graphite, amorphous and
has functional groups such as hydroxy group, quinone group and the like on
the surface. According to the present invention, it is contemplated to
produce an activated carbon of excellent adsorbability by using waste tires
which have recently caused difficult problems as to disposal, in place of
ordinary starting materials such as charcoal, brown coal, coconut husk,
coal char and the like. Further it is contemplated to use particular
properties of the activated carbon effectively. Japanese Patent Application
Laid-open No. Hei 1 - 127812 discloses that waste tires are burned as a
fuel for boilers and the resulting cinder adsorbs perchloroethylene gas to
some extent. 25     Exhaust gas from combustion of heavy oil, such as from
heavy oil combustion boilers, contains sulfur oxide [err] and nitrogen
oxides (Nox) which cause acidic rain, and therefore [err] and Nox should be
removed from the exhaust gas. Heretofore, removal of these harmful
components has been carried out as shown below. In coal thermoelectric
power plants, coal cinders are mixed with quick lime and gypsum and the
resulting mixture is used for adsorbing [err] in the exhaust gas. so
This mixture material is a product solidified with pitch. In coal
combustion boilers and heavy oil combustion boilers, 99 % of the exhaust
gas treatment apparatuses for removing harmful substances, [err] Nox and
like is carried out by a wet-type means and the adsorbents are quick lime,
gypsum and the like. However, these adsorbents are washed, i.e. so-called
treatment with water. Other than the above-mentioned methods, dry type
treatments using coal ash, lime and gypsum are available. 35     The
treatments as mentioned above have the following problems. Those
apparatuses are large in size, complicated and the mechanism is of a large
scale. Even in case of dry type treatments, conventional apparatuses have
separately a desuifurization tower and a den- itration tower, or require a
step comprising mixing different components, kneading and solidifying the
mixture with water and shaping by drying. 40     In a wet type apparatus,
there are provided separately a dust removing tower and an absorbing tower,
and the exhaust gas is washed with a water shower and the waste water is
subjected to a water treatment. The dry type treatment using coal ash, lime
and gypsum also costs as much as the wet type treatment. Heretofore, an
exhaust gas from a light oil combustion apparatus, for example, diesel
engine has been treated by various methods. For example, a copper type
zeolite catalyst or an activated alumina catalyst is set in an exhaust gas
45  introducing pipe connected with a muffler so as to remove [err] and
Nox. However, desired results are not obtained. The present invention has
been made in view of the problems of the conventional treating techniques.
SUMMARY OF THE INVENTION 



50     An object of the present invention is to provide an activated carbon
having a large pore size and a large pore volume though the specific
surface area is small, and further useful characteristics. Another object
of the present invention is to provide a simple and effective method or
apparatus for removing [err] and/or Nox from an exhaust gas from heavy oil
combustion, in particular, from heavy oil combustion boilers. A further
object of the present invention is to provice a method or apparatus for
removing harmful components such 55  as [err] and Nox in an exhaust gas
from light oil combustion. According to one aspect of the present
invention, there is provided an activated carbon which comprises carbon
microcrystals irregularly arranged and difficulty graphitizable carbon
which comprises difficulty graphitizable crosslink- ing lattices in the
gaps among carbon microcrystals and has pencil hardness of from B to 6B,
pore size of 100 - 400 A, specific surface area of 150 - 500 [err], pore
volume of 1.3 - 5.0 ml/g, and, if desired, CEC of 8 - 13. 2    EP 0 488 105
B1 According to another aspect of the present invention, there is provided
a method for removing [err] and/or Nox from an exhaust gas formed by the
combustion of heavy oil which comprises passing the exhaust gas through the
activated carbon as mentioned above. According to a further aspect of the
present invention, there is provided an apparatus for removing [err] and/or
Nox 5  from an exhaust gas formed by the combustion of heavy oil which
comprises a conduit for discharging the exhaust gas to the open air and a
screen portion accommodating the activated carbon of the present invention
as mentioned above fitted to said conduit across said conduit. According to
still another aspect of the present invention, there is provided a method
for producing said activated carbon which comprises burning waste tires
containing metal cord at 400 - [err] in the presence of oxygen and in the
10  presence of [err] and water vapor. According to a still further aspect
of the present invention, there is provided an apparatus for treating an
exhaust gas from a light oil combustion apparatus which comprises: a
muffler connected with the light oil combustion apparatus, an exhaust pipe
containing an exhaust gas introducing and exhausting pipe provided with
multiple gas discharging small holes and a plurality of gas escape ports
and a filter pipe, 15 and a gas outlet pipe connected with the exhaust
pipe, said filter pipe being composed of an inner layer filter pipe and an
outer layer filter pipe, an activated carbon as mentioned above packed in
the space between the inner layer filter pipe and the outer layer filter
pipe, and a blind plate blocking one end of the filter pipe, and the
exhaust gas introducing and exhausting pipe being provided in the inner
space of the inner layer filter pipe. According to still another aspect of
the present invention, there is provided a method for treating an exhaust
gas 20  from a light oil combustion apparatus which comprises adsorbing and
removing harmful components in the exhaust gas with said activated carbon
produced by burning waste tires or an activated carbon having said
particular structure and particular characteristics. BRIEF DESCRIPTION OF
THE DRAWINGS 25 FIG. 1 is an oblique view of an embodiment of the apparatus
for removing [err] and/or Nox by means of the activated carbon of the
present invention; FIG. 2 is a cross sectional view of the apparatus in
FIG. 1; FIG. 3 is an oblique view of a screen frame used in the apparatus
in FIG. 1; 30     FIG. 4 is an enlarged oblique view of a part of the
screen frame of FIG. 3; FIG. 5 and FIG. 6 are diagrammatical cross
sectional views of the apparatus of FIG. 1 with a means for controlling
feeding of the activated carbon; FIG. 7 is a diagrammatical cross sectional
view of another embodiment of the apparatus of the present invention; 



FIG. 8 is an electron microphotograph of the activated carbon of the
present invention; and 35     FIG. 9 is a cross sectional view of an
embodiment of the apparatus for treating an exhaust gas from a light oil
combustion apparatus according to the present invention. PREFERRED
EMBODIMENTS OF THE INVENTION 40     An aspect of the present invention is
to provide a useful activated carbon having particular characteristics. The
activated carbon according to the present invention has pencil hardness of
from B to 6B, preferably from 2B to 4B, pore size of 100 - 400 A,
preferably 200 - 350 A, specific surface area of 150 - 500 m2/g, preferably
200 - 400 [err]. pore volume of 1.3 - 5.0 ml/g, preferably 1.4 - 3.0 ml/g,
and if desired, CEC of 8 - 13, preferably 9 - 12, and comprises carbon
microcrystals irregularly arranged and difficultly graphitizable carbon
which comprises difficultly graphitizable 45  crosslinking lattices in the
gaps among carbon microcrystals. In the above, CEC (cation exchange
capacity) is a capacity of substituting a base. Since fertilizer components
are bases, the larger the CEC, the more the fertilizer components can be
adsorbed thereto. That is, when the activated carbon of the present
invention is mixed with soil, the activated carbon can function as soil.
The CEC of the activated carbon is so large that it can adsorb a large
amount of fertilizer components. The unit is milligram equivalent (ME). For
50  example, 20 milligram equivalent of CEC means than 100 g of soil can
grasp 20 milligram equivalent of base (fertilizer components). CEC of the
activated carbon of the present invention is larger than that of
commercially available activated carbon as shown in the following table.
FIG. 8 shows an electron microphotograph of the activated carbon of the
present invention. The magnification is 1000 times. This shows large pores,
large pore volume and irregular arrangement. 55 3    EP 0 488 105 B1 The
following table is given for comparing the activated carbon of the present
invention with a commercially available activated carbon. 5
Activated carbon of the present invention  Commercially available activated
carbon Pencil hardness              B - 6B                            H
Pore size                    100 - 400 A                       23.5 -32.7 A
10     Specific surface area        150 - 500 [err]                    900
- 1010 [err] Pore volume                  1.3 - 5.0 ml/g
0.60 - 1.17ml/g CEC                          8 -13
1 - 7 15 As is clear from the above table, the activated carbon of the
present invention has a lower hardness, larger pore size and larger pore
volume than a commercially available activated carbon, and can adsorb large
particles and mole- cules In light of the electron microphotographic
structure, seemingly the activated carbon of the present invention can not
deodorize and decolor due to its small specific surface area. However, it
can surprisingly exhibit excellent deodorizing and decoloring functions.
This appears to be attributable to the large pore size and volume. The
activated carbon of the present invention and commercially available
activated carbon are further compared as to adsorbability in the following.
25                               a. Activated carbon of the present
invention Oil:                      adsorbed Fungi:
adsorbed 30                               Ammonia odor:
adsorbed Speed of deodorizing:     very fast Decoloring (Methylene Blue):
very fast 



35 b. Commercially available activated carbon Oil:                     not
adsorbed 40 Fungi:                   not adsorbed Ammonia odor:
adsorbed with difficulty Speed of deodorizing:    slow; taking a long time
45                          Decoloring.(Methylene Blue): ordinary 50 55 4
EP 0 488 105 B1 The activated carbon of the present invention produced by
burning waste tires contains, for example, the following components and
shows the following pH. 5                             Component
% by weight Moisture                 0.43 - 0.61 Carbon (C)
53.8 - 62.9 10                             Total nitrogen (T-N)     0.244 -
0.293 Phosphoric acid [err]  0.584 - 0.611 Potassium [err]         0.525 -
0.574 Calcium (CaO)           4.62 - 4.69 15
Magnesium (MgO)          0.665 - 0.670 Sulfur (S)              0.31 - 0.37
Vaporizable matters (mostly) balance Carbon ratio (C/N)      220 - 226 pH
[err]               10.15- 10.44 25     The activated carbon is soft (low
pencil hardness), but the structure strength is high since the carbon ratio
(C/N) relating to the bonding force is as high as about 200. Carbon ratio
of commercially available activated carbon is about 70. The activated
carbon of the present invention can be used for adsorbing various
substances. For example, it is used for adsorbing and treating agricultural
chemicals, for example, an aqueous solution of Quinoline-copper
[bis(quinolin-8- 30 olate) copper]. When 310 mg/l of Quinoline-copper is
contained and activated carbons having particle size of 1 mm or less and
particle size of 2 mm or less were used, the contents of Quinoline-copper
after the treatment were 0.072 mg/l and 0.13 mg/l, respectively. The
activated carbon of the present invention can be also used effectively for
removing trihalomethane in water supply, purification of mineral ice, and
for removing phenols as starting materials for synthetic resin materials.
35     Another aspect of the present invention relates to removal of [err]
and/or Nox in the exhaust gas from heavy oil combustion, for example, from
heavy oil combustion boilers by adsorbing [err] and/or Nox using the
activated carbon of the present invention. These harmful substances, 802
and Nox, can be removed by passing the exhaust gas through a layer
containing the activated carbon of the present invention. 40     According
to the present invention, for example, an apparatus of the following
structure can be used for carrying out the method of removing [err] and/or
Nox from said exhaust gas. The apparatus comprises a conduit for
discharging to the open air the exhaust gas formed by the combustion of 



heavy oil, for example, the exhaust gas from a heavy oil combustion boiler
and a screen portion accommodating the activated carbon of the present
invention. For example, the screen portion is composed of the activated
carbon placed 45  between parallel screens. The screen surfaces are
preferably substantially perpendicular to the axis of the conduit and the
cross sectional area of the screen portion perpendicular to the axis of the
conduit is preferably larger than the cross sectional area of the conduit
so as not to disturb the flow of the exhaust gas as far as possible. A
device capable of exchanging the dirtied or saturated activated carbon as a
result of adsorption of [err] Nox, soot 50  and the like may be provided in
the apparatus. For example, one end of the screen portion is open to
outside, said opening having a means for feeding the new activated carbon,
for example, a belt conveyer, and the other end of the screen portion is
open to outside and a means for discharging the used activated carbon, for
example, a rotary blade is provided near the opening. Further, the
apparatus may be furnished with a means for controlling the feeding of the
new activated carbon and 55 the discharging of the used activated carbon by
detecting the amount of the discharged used activated carbon. In addition,
there may be added to the apparatus a means for storing a desired amount of
new activated carbon to be fed to the apparatus, for example, an amount
necessary for one day operation. The exhaust gas formed by the combustion
of heavy oil contains much soot. The activated carbon of the present
invention has a small specific surface area, but a large pore size and a
large pore volume. Therefore, the activated 5    EP 0 488105 B1 carbon can
adsorb [err] and/or Nox without adversely affected by soot. In addition,
the activated carbon is so soft (low pencil hardness) that soot is
adaptable to the activated carbon and can be adsorbed thereto. Examples of
the method and the apparatus for removing [err] and/or Nox of the present
invention are explained referring to the drawings. In FIG. 1,1 denotes an
apparatus of the present invention for removing [err] and Nox by means of
an activated carbon. 2 denotes a screen containing portion composed of left
and right vertical walls 2A having a prescribed width, and upper and lower
frames 2B provided between said walls and at the upper and the lower ends
of said walls, and the said portion having the shape of a regular square.
10    2A1 denotes an openable screen exchanging hatch fitted to one or both
of right and left vertical walls 2A at the screen containing portion. And,
upper opening 2C of the screen containing portion communicates with
supplementing hopper 2C1 having an opening open upwards. 3 (FIG.2) denotes
a trumpet-shaped front exhaust gas introducing pipe provided at the front
portion of the screen 15 containing portion and communicating with smoke
pipe 3 A quite near a chimny (not shown). This trumpet-shaped front exhaust
gas introducing pipe 3 has openable inspection hatch 3B at the side wall of
said pipe 3. This hatch serves to clean the screen net when it becomes
dirty. 4 denotes a trumpet-shaped rear exhaust gas introducing pipe
provided at the rear portion of the screen containing portion and
communicating with smoke pipe 4A quite near a heavy oil combustion boiler
(not shown). 6 is an increased pressure releasing exhaust gas pipe standing
from and communicating with the upper surface of trumpet-shaped front
exhaust gas introducing pipe 3 and serves to release the exhaust gas
pressure when the adsorption by the activated carbon is saturated. The
upper end opening of the increased pressure releasing exhaust gas pipe is
provided with openable lid 6A and said lid is furnished with lever 6B
having weight 6C corresponding to the exhaust gas pressure. 25     L
denotes the length between the end of traumpet-shaped front exhaust gas
introducing pipe 3 and the end of 



trumpet-shaped rear exhaust gas introducing pipe 4. In FIG. 2, lower
discharging opening 2D is furnished with rotary blade 2E capable of
stopping falling of and dis- charging of activated carbon 5B contained in
the screen containing portion by means of screen frames. 2E1 is a chute
communicating with the lower surface of rotary blade 2E and the lower end
of 2E1 is furnished with 30  a receiving box 2F for the used activated
carbon. Screen portion 5 removably fitted to screen containing portion 2 is
composed of screen frame 5A (FIG. 3) and activated carbon 5B packed in said
screen frame 5A. 2A, 2B, 2C, 2C1, 3, 3A, 4 and 4A denote the same members
or portions corresponding to the like reference numerals in FIG. 1. 35
In FIG. 3, screen frame 5A is composed of frame portion 5A1 and front and
rear screens 5A2 and 5A3 provided at the front surface and the rear surface
of the frame portion, respectively. Frame portion 5A1 is composed of bottom
plate 5A 11 of a prescribed width and left and right vertical walls 5A12
standing from the left and the right ends of the bottom plate,
respectively. Further, the bottom plate 5A11 is furnished with several
holes 5A20 for falling the used activated carbon. 40     Further, front
screen 5A2 is fitted to the front edge of frame portion 5A1 and rear screen
5A3 is fitted forward and backward adjustably to front screen 5A2. 5L
denotes the thickness of the frame portion. FIG. 4 is a partly enlarged
oblique view of screen portion in FIG. 3. 5A4 is a connecting bolt for
supporting the rear screen forward and backward movably. In such a way as
above, the volume of screen frame 5A (FIG. 3) can be appropriately adjusted
by moving screen 45  5A3 forward or backward. Front and rear screens 5A2
and 5A3 are composed of a regular square frame to which a net of a
prescribed mesh is fitted. The mesh is 2 mm mesh. In the following there
are explained mechanisms of discharging of the used activated carbon in
screen portion 5 and feeding of new activated activated carbon referring to
FIG. 5 and FIG. 6. 50  Motor 7 is fitted to rotary blade 2E. Conveyer
8forfeeding new activated carbontosupplementing hopper 2C1 isprovided, and
the conveyer is furnished with motor 8A. Receiving box 2F for accepting the
used activated carbon is placed on holder 9 capable of actuating sensor 9A
by its weight 55     9B is a counter weight. When timer switch 10 becomes
"ON", motor 7 and motor 8A are driven to discharge the used activated
carbon while feeding new activated carbon, and when the used activated
carbon is accumulated in receiv- ing box 2F, sensor 9A is actuated to stop
motor 7 and motor 8A. The purification action to the exhaust gas is
naturally effected continuously. 6    EP 0 488 105 B1 When activated carbon
5B is dirtied with 802 and Nox, in view of the experimental data available
heretofore, motor 7 is actuated by timer switch 10 to drive rotary blade 2E
at intervals of 3 - 4 hours so as to let fall activated carbon 5B through
discharge opening 2D simultaneously with supplementing new activated carbon
through supplementing hopper 2C1 by way of upper opening of screen portion
2C. 5      While supplementing new activated carbon, the exhaust gas from
the boiler is passed through the smoke pipe, trumpet-shaped front exhaust
gas introducing pipe 3, screen portion 5, and trumpet-shaped rear exhaust
gas introducing pipe 4 to adsorb 802 and Nox in the passing exhaust gas by
using activated carbon 5B, and the resulting exhaust gas containing reduced
amounts of [err] Nox and the like is released from a chimney to the open
air. As shown in FIG. 7, the apparatus may be constructed such that hopper
1 1 having rotary blade 11A can supply the 



10  new activated carbon to conveyer 8, the capacity of hopper 11 being the
weight of activated carbon for one day operation, for example, 100 kg, and
motor 11B capable of driving rotary blade 11A is actuated by timer switch
10. 7, 8A, 9, 9A, and 9B denote the same members or portions as above. 15
25 30 35 40 45 50 55 7    EP 0 488 105 B1 The present inventors made
experiments under the following conditions. a.   Diameter of a smoke pipe:
585 mm b.  The length, L, between the end of trumpet-shaped front exhaust
gas in- troducing pipe 3 and the end of 10 trumpet-shaped rear exhaust gas
in- troducing pipe 4:                     1400 mm 15   c.   The volume of
screen portion 5: Thickness 5L ---  90 mm Height       ---1530 mm Width
---1020 mm The thickness, 90 mm, can be varied by moving rear 25 screen 5A3
to front or rear. Thus the volume of screen frame 5A can be appropriately
adjusted. 30   d.   The packed amount of the activated carbon in the screen
portion:           28 kg e.   Particle size of the activated 35 carbon:
4 mm - 6 mm Sulfur content (kg/hr) calculated from the fuel for
experiments:    6.2 kg/hr X 6 hr = 37.2 kg(9672 mm2 * 45 50 55 8    



EP 0 488105 B1 Adsorbed amount calculated from data concerning 28 kg of the
activated carbon:                14.95 kg(3887 [err] *) *.  Area of screen
10 Lapse of time    Concentration    [err] removed 15          (hr)
of [err] (ppm)      by adsorption (%) 0               403 20             1
80                 80 2               180                  55 3
280                  31 25 4               300                  26 30 Lapse
of time    Concentration    Nox removed by (min)        of Nox (ppm)
adsorption (%) 35 0               260 10                 60
77 40          20                140                  46 30
260                   0 45 Since molecular weight of Nox is large, the pore
volume is filled soon.  Therefore, the adsorption 50          speed is
high, but the adsorption ceases in a short time. When the packing amount of
activated carbon 55 9    EP 0 488 105 B1 is increased, the amount of
molecules adsorbed can be 5 increased so that the time is lengthened. In
order to keep the concentration of 180 ppm in 10     the thus treated
exhaust gas, the timer is set to 2 hours. By increasing the thickness of
screen portion 5 of 15 activated carbon to 100 mm, the adsorption time can
be lengthened and therefore the period of time between the 20
activated carbon exchanging operations can be simply lengthened. Air ratio:
1.65 25 



Exhaust gas temperature:  [err] Flow rate (max.):          8.75 m/s 30
Flow rate (min.):           8.44 m/s Exhaust gas 35              Static
pressure:            (max) 3.0 - 1.9 (mm Hg) Flow rate:
(max) 4400 - 3800 40 (m3/hr) f.   According to the present invention,
referring to 45           FIG. 7, it is possible to constitute such that
100 kg/one day of the activated carbon is placed in a hopper and
transferred to a belt conveyer to feed 50 to the filter. 55 The activated
carbon of the present invention can be produced by burning waste tires. For
example, an activated carbon produced by burning waste tires in a boiler as
disclosed in Japanese Patent Application Laid-open No. Hei 1- 127812 may be
used. 10    EP 0 488 105 B1 The activated carbon of the present invention
can be produced by burning waste tires containing metal cord such as steel
cord, silicon steel cord and the like at 400 - [err], preferably 700 -
[err], in the presence of oxygen and in the presence of [err] and water
vapor. Air used for the combustion of the waste tires is preferably of high
humidity, for example, relative humidity of at least 5  60 %, if desired,
water is added to the combustion atmosphere in an appropriate way. After
formation of the activated carbon, metal cord fragments are removed, for
example, by using a magnet. Then the resulting activated carbon particles
are subjected to screening to obtain the particles in a desired particle
size range. Therefore, pelletization is not necessary. Naturally, if
necessary, particles of a size less than the desired particle size may be
pelletized to produce desired particles. 10     This production procedure
is quite different from a method comprising strongly heating a
carbon-containing material in the absence of air (oxygen) to effect dry
distillation followed by adding active hydrogen, or a method comprising
fully carbonizing a carbonaceous material and then activating the resulting
carbon by steam or a treatment with chemicals. As is clear from above, the
activated carbon of the present invention can be produced without a
multiple-step method including an activation step or complicated procedures
as in conventional methods. 15  The mechanism of producing the activated
carbon of the present invention having the excellent properties in a single
step is not clearly understood. Although it is not desired to limit the
invention to any particular theory, it is believed that the metal cord (a
twisted thin metal wire) is broken into fragments during the combustion and
scattered in the waste tire materials to act in a catalyst-like manner or
act physically on the materials, and further [err] and water present in the
combustion atmosphere simultaneously activate the carbonaceous material. 20
The amount of the metal cord is preferably at least 1/3 times the weight of
the waste tire When said amount is less than 113 times, the resulting
adsorption ability is poor. More preferably, the amount is from about 4/10
times to about 6110 times the weight of the waste ire According to the
present invention, an exhaust gas from a light oil combustion apparatus,
for example,diesel engine 



used for various purposes, for example, diesel engine for an electric
generator for private purposes, is treated so as to 25  remove harmful
components such as [err] and Nox. Referring to FIG. 9, the apparatus
fortreating an exhaust gas from a light oil combustion apparatus containing
[err] and Nox as the harmful components comprises a muffler 1 connected
with the light oil combustion apparatus, an exhaust pipe 2 containing an
exhaust gas introducing and exhausting pipe 4 provided with multiple gas
discharging small holes [err] and a plurality of gas escape ports [err] and
a filter pipe 5, and a gas outlet pipe 3 connected with the exhaust 30
pipe 2. The filter pipe 5 is composed of an inner layer filter pipe 5a and
an outer layer filter pipe 5b, an activated carbon 6 packed in the space
between the inner layer filter pipe 5a and the outer layer filter pipe 5b,
and a blind plate 5c blocking one end of the filter pipe 5. The exhaust gas
introducing and exhausting pipe 4 being provided in the inner space of the
inner layer filter pipe 5a. 35     The exhaust gas introducing and
exhausting pipe 4 preferably comprises a perforated pipe portion 4a having
multiple small holes 4a2 for passing gas at the pipe wall [err] and a rear
end wall [err] provided with multiple small holes [err] for passing gas,
and a pipe portion 4b provided with a plurality of gas escape ports [err]
at the pipe wall near the end portion and a blocking plate 4b2 at the top
end portion. As the activated carbon, there may be used various activated
carbon as defined above. However, an activated 40  carbon produced by
burning waste tires is preferable, and further an activated carbon having a
particular structure and particular characteristics which may be produced
by burning waste tires is more preferable. An exhaust gas from a light oil
combustion apparatus is introduced into an exhaust gas introducing and
exhausting pipe through a muffler, passes through many gas discharging
small holes of the perforated pipe portion and a plurality of gas escape
ports and diffuses into the activated carbon layer through a metal net of
an inner layer filter pipe (for 45  example, 3 mm mesh). The exhaust gas is
treated in the inner layer portion of the activated carbon, that is, 802
and Nox are adsorbed to the activated carbon, and 802 and Nox which are not
adsorbed by this primary treatment are subjected to a secondary treatment
in the outer layer portion of the activated carbon for adsorbing the
remaining [err] and Nox before the exhaust gas passes through a metal net
of the outer layer filter pipe (for example, 2 mm mesh). 50     The
concentrations of [err] and Nox in the exhaust gas having passed the outer
layer filter pipe is much lower than those before the treatment. Further,
according to a method for treating an exhaust gas from a light oil
combustion apparatus, the harmful com- ponents such as SO2, Nox and the
like are removed by adsorbing the harmful compnents to an activated carbon
pro- duced by burning waste tires or an activated carbon having a
particular structure and particular characteristics. 55     An example of
the present invention is shown below referring to FIG. 9. One end of a
muffler 1 is connected with a flue of a diesel engine using a light oil and
the other end of muffler 1 is connected with one end of an exhaust pipe 2.
The other end of exhaust pipe 2 is connected with a gas outlet pipe 3.
Muffler 1, exhaust pipe 2 and gas outlet pipe 3 are connected by fixing the
flanges with bolts and nuts. 11    EP 0 488 105 B1 An exhaust gas
introducing and exhausting pipe 4 (made of metal) is composed of a
perforated pipe portion 4a provided with an opening at the forward end
(right end in FIG. 1), a pipe wall [err] having many small holes 4a2 and a
rear end lid [err] end in FIG. 1) having many small holes [err] and a pipe
portion 4b of which the forward end is connected with rear end lid [err]
and which has a plurality (for example, fou) of gas escape ports [err] at
the pipe wall near the end portion and a blocking plate 4b2 at the top end
portion. Perforated pipe portion 4a is provided with a flange [err] for
example, at approximately middle portion in the longi- tudinal direction,
and the flange [err] is fixed to a flange of muffler 1 (for example, using
bolts and nuts). 



Filter pipe 5 is composed of inner layer filter pipe 5a made of a 3 mm mesh
metal net (for example, stainless steel), outer layer filter pipe 5b made
of a 2 mm mesh metal net (for example, stainless steel), an activated
carbon layer 6 10 packed in the space between the pipes 5a and 5b, a blind
plate 5c (for example, stainless steel) blocking the end portion and an
annular frame plate 5d supporting the inner and outer pipes 5a and 5b and
activated carbon layer 6 which is fixed to an end of the filter pipe
opposite to blind plate 5c. Filter pipe 5 is removably fitted to flange
[err] of perforated pipe portion 4a by means of annular frame plate 5d. In
the above mentioned apparatus for treating the exhaust gas, the exhaust gas
entering muffler 1 from a diesel 15  engine flows into perforated pipe
portion 4a of exhaust gas introducing and exhausting pipe 4 and then one
part of the gas is discharged through small holes 4a2 (for example, 9 mm in
diameter) and diffused into activated carbon layer 6 through inner layer
filter pipe 5a of filter pipe 5. The other part of the gas flows into pipe
portion 4b through small holes [err] (for example, 3 mm in diameter) at a
largeflow rate, collides against blocking plate [err], discharges through
gas escape ports [err], then passes through inner layer filter pipe 5a and
diffuses into activated carbon layer 6. In this diffusion step, the
diffusion speed is so large (due to the high flow speed into pipe portion
4b) that the diffusion of the exhaust gas passing through small holes 4a2
and diffusing earlier into activated carbon layer 6 than this exhaust gas
passing through gas escape ports [err] is facilitated. The exhaust gas
diffuses into the inner layer portion of the activated carbon 6 and 802 and
Nox are adsorbed, but the remaining [err] and Nox are adsorbed in the outer
layer portion of the activated carbon 6, and then discharged to 25  exhaust
pipe 2 through the outer layer filter pipe 5b. The exhaust gas thus treated
leaves exhaust pipe 2 and is discharged to atmosphere through gas outlet
pipe 3. When an activated carbon produced by burning waste tires, having
average 3 mm in size was used in the above-men- tioned example where filter
pipe 5 comprised inner layer filter pipe 5a composed of 3 mm mesh metal net
and outer layer filter pipe 5b composed of 2 mm mesh metal net, [err]
concentration of 42 p.p.m. and [err] concentration of 59 30 p.p.m. in an
exhaust gas fed decreased to 25 p p.m. and 24 p p.m. after the treatment,
respectively, that is, they were decreased by 40 % and 60 % respectively.
Further, under the similar conditions, 70 pp.m. [err] and 29 p.p.m. 802 in
an exhaust gas from a light oil combustion were reduced to 17 p.p.m. [err]
and 6 p.p.m. 802, respectively, after the treatment. Activated carbon
produced by burning waste tires can be used in the present invention. An
example of such activated 35  carbon is disclosed in Japanese Patent
Application Laid-open No. Hei 1-127812 (1989) in which waste tires are
burned as a fuel for a boiler and the resulting cinder can be used as an
activated carbon. Activated carbon used in this invention may be preferably
produced by burning waste tire under particular conditions as mentioned
above. Further, in this treatment of an exhaust gas from a light oil
combustion, there is preferably used the abovementioned activated carbon
having a particular structure and particular characteristics, that is, the
activated carbon has pencil 40  hardness of from B to 6B, preferably from
2B to 4B, pore size of 100 - 400 A, preferably 200-350 A, specific surface
area of 150 - 500 [err], preferably 200 - 400 [err] pore volume of 1.3 -
5.0 [err] preferably 1.4 - 3.0 ml/g, and if desired, CEC of 8 - 13,
preferably 9 - 12, and comprises carbon microcrystals irregularly arranged
and difficultly graphitizable carbon which comprises difficultly
graphitizable crosslinking lattices in the gaps among carbon microcrystals.
In view of the foregoing, the present invention gives at least partly the
following advantages. 45 (1) The activated carbon has a large pore volume
and, due tothe large pore volume, molecules of sulfur components and
nitrogen components are adsorbed at a high speed. Since the pore volume is
large, adsorption can be effected within a short time in correspondence
with the molecular structures of [err] and Nox. (2) 80 % of harmful
components in acidic rain is sulfur oxide (802) and 20 % thereof is
nitrogen oxide (Nox), and 50    the apparatus of the present invention can
adsorb them. (3) The apparatus of the present invention is simple. A
cartridge system can be used in which the volume of the activated carbon is
variable (e.g. by changing the space between the screens) depending upon
the volume of the exhaust gas. (4) Adsorption of [err] takes time so that
the used activated carbon is exchanged by feeding a new activated carbon 



55    through a supplementing hopper by driving a rotary blade using a
timer relay matching thereto. (5) When waste tires are burned to prepare
the activated carbon, activated carbon particles of convenient size have
been already formed so that a drying step and a water-soaking procedure to
remove air are not necessary. (6) When the capacity of the activated carbon
used has reached the quantitative limit judging from the flow speed and
flow rate of a harmful exhaust gas and the pressure drop has reached the
limit judging from the exhaust gas 12    EP 0 488 105 B1 resistance,
discharging and feeding of activated carbon are repeated by means of a
timer relay while releasing the pressure. (7) The largest advantage is that
the adsorption speed of Nox by the activated carbon of the present
invention is much faster than that by a commercially available activated
carbon, and the adsorption capacity (weight of adsorbate 5      per unit
weight of adsorbent) of [err] by the activated carbon is about 1.7 times
that by commercially available activated carbons. Further, resistance to
gas flow is small and the apparatus can be compact. (8) Since the CEC is
larger than that of commercially available activated carbon, the activated
carbon after having adsorbed 802 and Nox (i.e. after used) can be used by
mixing with peat, or with cattle, fowl or pig droppings to deodorize and
then used as a compost. 10    (9) 50 % or more of Nox in the exhaust gas
from a heavy oil combustion boiler can be removed. The cost of the
activated carbon of the present invention is half of that of commercially
avilable activated carbon. (10) The apparatus of the present invention is
of a dry type different from wet type removing apparatuses, and the
production of the activated carbon is simpler than that of the wet type
adsorbent and the activated carbon can be simply inserted to and discharged
from the filter resulting in a low initial cost. The cost is one tenth as
much. 15     (11) The activated carbon of the present invention can be used
as a soil improving agent by burying said carbon in or mixing said carbon
with soil. For example, acidic soil water can be neutralized so that lime
or fused phosphate fertilizer is not necessary. The high CEC results in
good holding of fertilizer. The activated carbon which has adsorbed sulfur
component and nitrogen component also can be used as a soil improving agent
and the sulfur and nitrogen components act as fertilizers. 20
Further, atmospheric pollution caused by low quality oils can be overcome
by using the filter of the present invention. In particular, the present
invention is suitable for heavy oil of high sulfur content. (12) An exhaust
gas from a light oil combution containing harmful components such as [err]
and Nox can be effec- tively treated. An activated carbon produced from
waste tires at low cost can be used here. 25 Claims 1. An activated carbon
which comprises irregularly arranged carbon microcrystals and difficultly
graphitizable carbon which comprises difficultly graphitizable crosslnking
lattices in the gaps among the carbon microcrystals and has a pencil
hardness of from B to 6B, a pore size of 100 - 400 A, a specific surface
area of 150 - 500 [err], and a pore 30     volume of 1.3 - 5.0 ml/g. 2. The
activated carbon according to claim 1 which has a cation exchange capacity
of 8 - 13. 3. The activated carbon according to claim 1 or 2 in which the
pencil hardness is from 2B to 4B, the pore size is 200 35     - 350 A, the
specific surface area is 200 - 400 [err] and the pore volume is 1.4 - 3.0
ml/g. 4. The activated carbon according to claim 3 in which the cation
exchange capacity is 9 - 12. 5. A method for producing the activated carbon
of any one of claims 1 to 4 which comprises burning waste tires con- 40
taining a metal cord at 400 - 900 [err] in the presence of oxygen and in
the presence of 002 and water vapor. 6. The method according to claim 5 in
which the metal cord is a steel cord. 7. The method according to claim 5 in
which the metal cord is a silicon steel cord. 46 



8. The method according to claim 5, 6 or 7 in which the combustion
temperature is 700 - 800 [err]. 9. The method according to any one of
claims 5 to 8 in which the metal cord is contained in an amount of 1/3
times the weight of the waste tire or more. 50 10. The method according to
any one of claims 5 to 8 in which the metal cord used is contained in an
amount of from 4/10 times to 6/10 times the weight of the waste tire. 11. A
method for removing [err] and/or NOx from exhaust gas formed by combustion
of heavy oil which comprises 55     passing the exhaust gas through the
activated carbon according to any one of claims 1 to 4. 12. The method
according to claim 11 in which the exhaust gas results from a heavy oil
combustion boiler. 13. The method according to claim 11 in which the
activated carbon used is produced by burning waste tires. 13    EP 0 488
105 B1 resistance, discharging and feeding of activated carbon are repeated
by means of a timer relay while releasing the pressure. (7) The largest
advantage is that the adsorption speed of Nox by the activated carbon of
the present invention is much faster than that by a commercially available
activated carbon, and the adsorption capacity (weight of adsorbate 5
per unit weight of adsorbent) of [err] by the activated carbon is about 1.7
times that by commercially available activated carbons. Further, resistance
to gas flow is small and the apparatus can be compact. (8) Since the CEC is
larger than that of commercially available activated carbon, the activated
carbon after having adsorbed [err] and Nox (i.e. after used) can be used by
mixing with peat, or with cattle, fowl or pig droppings to deodorize and
then used as a compost 10    (9) 50 % or more of Nox in the exhaust gas
from a heavy oil combustion boiler can be removed. The cost of the
activated carbon of the present invention is half of that of commercially
avilable activated carbon. (10) The apparatus of the present invention is
of a dry type different from wet type removing apparatuses, and the
production of the activated carbon is simpler than that of the wet type
adsorbent and the activated carbon can be simply inserted to and discharged
from the filter resulting in a low initial cost. The cost is one tenth as
much. 15    (11) The activated carbon of the present invention can be used
as a soil improving agent by burying said carbon in or mixing said carbon
with soil. For example, acidic soil water can be neutralized so that lime
or fused phosphate fertilizer is not necessary. The high CEC results in
good holding of fertilizer. The activated carbon which has adsorbed sulfur
component and nitrogen component also can be used as a soil improving agent
and the sulfur and nitrogen components act as fertilizers. 20      Further,
atmospheric pollution caused by low quality oils can be overcome by using
the filter of the present invention. In particular, the present invention
is suitable for heavy oil of high sulfur content. (12) An exhaust gas from
a light oil combution containing harmful components such as [err] and Nox
can be effec- tively treated. An activated carbon produced from waste tires
at low cost can be used here. 25 Claims 1. An activated carbon which
comprises irregularly arranged carbon microcrystals and difficulty
graphitizable carbon which comprises difficultly graphitizable crosslinking
lattices in the gaps among the carbon microcrystals and has a pencil
hardness of from B to 6B, a pore size of 100 - 400 A, a specific surface
area of 150 - 500 [err], and a pore 30     volume of 1.3 - 5.0 ml/g. 2. The
activated carbon according to claim 1 which has a cation exchange capacity
of 8 - 13. 3. The activated carbon according to claim 1 or 2 in which the
pencil hardness is from 2B to 4B, the pore size is 200 36     - 350 A, the
specific surface area is 200 - 400 [err] and the pore volume is 1.4 - 3.0
ml/g. 4. The activated carbon according to claim 3 in which the cation
exchange capacity is 9 - 12. 



5. A method for producing the activated carbon of any one of claims 1 to 4
which comprises burning waste tires con- 40     taining a metal cord at 400
- 900 [err] in the presence of oxygen and in the presence of [err] and
water vapor. 6. The method according to claim 5 in which the metal cord is
a steel cord. 7. The method according to claim 5 in which the metal cord is
a silicon steel cord. 45 8. The method according to claim 5, 6 or 7 in
which the combustion temperature is 700 - 800 [err]. 9. The method
according to any one of claims 5 to 8 in which the metal cord is contained
in an amount of 1/3 times the weight of the waste tire or more. 50 10. The
method according to any one of claims 5 to 8 in which the metal cord used
is contained in an amount of from 4/10 times to 6110 times the weight of
the waste tire. 11. A method for removing 802 and/or NOx from exhaust gas
formed by combustion of heavy oil which comprises 55     passing the
exhaust gas through the activated carbon according to any one of claims 1
to 4. 12. The method according to claim 11 in which the exhaust gas results
from a heavy oil combustion boiler. 13. The method according to claim 11 in
which the activated carbon used is produced by burning waste tires.    EP 0
488 105 B1 14. An apparatus for removing 802 and/or NOx from exhaust gas
formed by combustion of heavy oil which comprises a conduit for discharging
the exhaust gas to the open air and a screen portion accommodating the
activated carbon of any one of claims 1 to 4 fitted to and across said
conduit. 5  15. The apparatus according to claim 14 in which one end of the
screen portion is open to outside, said opening having a means for feeding
new activated carbon, and the other end of the screen portion is open to
outside and a means for discharging used activated carbon is provided near
the opening. 16. The apparatus according to claim 15 provided with a means
for controlling the feeding of the new activated carbon 10    and the
discharging of the used activated carbon by detecting the amount of the
discharged used activated carbon. 17. The apparatus according to claim 14
in which the activated carbon used is produced by burning waste tires. 18.
A method for treating an exhaust gas resulting from a light oil combustion
apparatus which comprises adsorbing 15     and removing harmful components
in the exhaust gas with the activated carbon of any one of claims 1 to 4.
19. The method according to claim 18 in which the activated carbon used is
produced by burning waste tires. 20. An apparatus for treating an exhaust
gas resulting from a light oil combustion apparatus which comprises: a
muffler connected with the light oil combustion apparatus, an exhaust pipe
containing an exhaust gas introducing and exhausting pipe provided with
multiple small gas discharging holes and a plurality of gas escape ports
and a filter pipe, and a gas outlet pipe connected with the exhaust pipe,
said filter pipe being composed of an inner layer filter pipe and an outer
layer filter pipe, the activated carbon 25     of any one of claims 1 to 4
being packed in the space between the inner layer filter pipe and the outer
layer filter pipe, and a blind plate blocking one end of the filter pipe,
and the exhaust gas introducing and exhausting pipe being provided in the
inner space of the inner layer filter pipe. 21. The apparatus according to
claim 20 in which the exhaust gas introducing and exhausting pipe comprises
30          a perforated pipe portion having multiple small holes for
passing gas through the pipe wall and a rear end lid having multiple small
holes for allowing gas pass through, and a pipe portion provided with a
pluralityof gas escape ports at the pipe wall near the end portion and
ablocking plate at the top end portion. 35 22. The apparatus according to
claim 20 or 21 in which the activated carbon used is produced by burning
waste tires. Patentansprflche 



K@  1. Aklivlchle, die unregelmdBig angeordnete Kohlenstoffmikrokristalle
und schwierig zu graphitisierenden Kohlenstoff 40     umfaBt, der schwierig
zu graphitisierende Vernetzungsgitter in den Locken zwischen den
Kohlenstoffmikrokristallen umfalt, und sine Bleistiftharte von B bis 66,
eine PorengrOBe von 100 - 400 A, eine spezifische Oberflache von 150 - 500
m2/g und ein Porenvolumen von 1.3 - 5.0 mUg autweist 2. AktivkDhle nach
Anspruch 1, die eine KationenaustauscherkapazitAt von 8 - 13 aufweist. 46
3. Aktivkohle nach Anspruch 1 odor 2, in der die Bleistiftharte 2B bis 4B,
die PorengroBe 200 - 350 A, die spezifische Oberflache 200 - 400 m2/g und
das Porenvolumen 1.4 - 3.0 ml/g betrdgt 4. Aktivkohle nach Anspruch 3, in
der die Kationenaustauscherkapazitat 9 - 12 betragt. 50 5. Verfahren zur
Herstellung von Aktivkohle nach einem der Ansprache 1 bis 4, umfassend das
Verbrennen von Altreifen, die einen Metallkord enthalten, bei 400 - 900C in
Gegenwart von Sauerstoff und in Gegenwart von C02 und Wasserdampf. so  6.
Verlahren nach Anspruch 5, wobei der Metallklrd ein Stahlkord ist. 7.
Verfahren nach Anspruch 5, wobei der Metalikord ein Siliciumstahlkord ist.
8. Verfahren nach Anspruch 5, 6 oder 7, wobei die Verbrennungstemperatur
700 - 8000C betrAgt. 14    EP 0 488105 B1 9. Verfahren nach einem der
Ansprache 5 bis 8, wobei der Metalikord in siner Menge von 1/3 des
Gewiachts des Altreifens oder mehr enthalten ist. 10. Verfahren nach sinem
der AnsprOche 5 bis 8, wobei der verwendete Metallkord in elner Menge von
4110 bis 6/10 6      des Gewichts des Altreifens enthalten ist. 11.
Verfahren zur Entfernung von 802 undloder NOx aus dem durch die Verbrennung
von Schwerol gebildeten Abgas, umfassend das Durchleiten des Abgases durch
die Aktivkohle nach einem der AnsprOche 1 bis 4. 1O  12. Verfahren nach
Anspruch 11. wobei das Abgas aus einer.Schwerolverbrennungsanlage kommt.
13. Verfahren nach Anspruch 11, wobei die verwendete Aktivkohle durch
Verbrennung von Aitreifen hergestelit wird. 14. Apparatur zur Entfernung
von 802 undloder NOx aus dem durch die Verbrennung von Schwerol gebildeten
Abgas, 15     umfassend sine Leitung zur Abfohrung des Abgases an die freie
Luft und sin Filtbrteil, des die Aktivkohle nach einem der Ansprache 1 bis
4 aufnimmt und das in Querrichtung an der Leitung angebracht ist. 15.
Apparatur nach Anspruch 14, in der ein Ende des Fieltrteils zur AuBenseite
offen ist, wobei die 5fnung sine Vor- richtung zur Zugabe neuer Aktikohle
autweist, und des anders Ende des Fiterteils zur AuBenseito offen ist und
20     eine Vorrichtung zur Entnahme der verbrauchten Aktivlvkhle in der
Nahe der Offnung angebracht lst. 16. Apparatur nach Anspruch 15, versehen
mit einer Vorrichtung zur Kontrolle der Zugabe neuer Aktivkohle und
Entnahme der verbrauchten Aktivkohle durch Feststellung der Menge der
entnommenen verbrauchten Aktivkohle. 25 17. Apparatur nach Anspruch 14,
wobei die verwendete Aktivkohlo durch Verbrennung von Altreifen hergestellt
wird. 18. Verfabron zur Behandlung eines aus einer
LeichtOlverbrennungapparatur stammenden Abgases, umfassend das Adsorbieren
und Entfernen schadlicher Bestandteile im Abgas mit der Aktivkohle nach
einemder Ansprache 1 bis 4. 30  19. Verfahren nach Anspruch 18, wobei die
verwendete Aktivkohle durch Verbrennung von Altreifen hergestelt wird. 20.
Apparatur zur Behandlung sines aus einer LeichtOlverbrennungsapparatur
stammenden Abgases, umfassend: einen mit der Leichtolverbrennungsapparatur
verbundenen Auspufftopf, ein Abgasrohr, das ein Abgaseinleitungs- und
-ausstoBrohr enthalt, das mit einer Vielzahl Wleiner Gasabgabelocher und
einer Mehrzahl GasauslaBl3ffnungen S5     und einem Filterrohr versehen
ist, und ein Gasauslafrohr, das mit dem Abgasrohr verbunden ist, wobei des
Filtertohr aus einem lnnonschicht-Filtertohr und einem
AuBenschicht-Filterrohr bestoht, wobei die Aktvkohle nach einem der
Ansprache 1 bis 4 in den Zwischenraum zwischen dem Innsnschicht-Filterrohr
und dem 



AuBenschicht-Fifterrohr gefallt ist, und sine VerschluBplatte das sine Ends
des Filterrohrs verschlieot, und das Abgaseinleitungs- und -ausstoBrohr
sich im Innenraum des Innenschicht-Filterrohrs befinden. 40 21. Apparatur
nach Anspruch 20, in der das Abgaseinleitungs- und ausstoBrohr einen
perforierten Rohrteil mit einer Vieizahl Wleiner Locher zur Durchleitung
von Gas durch die Rohrwand und eine rockwArtige Endklappe mit einer
Vieizahl Weiner Locher zuum Durchlassen des Gases umfaBt, und ein Rohrteil,
versehen mit einer Vieizahl von Gasausla80Mnungen an der Rohrwand in der
NAhe des Endteils und 45     einer Blockierungsplatte am oberen Endtelil.
22. Apparatur nach Anspruch 20 odor 21, in der die verwendete Aktivkohle
durch Verbrennung von Altreifen hergestlilt wird. so  Revendlcatlons 1.
Charbon actif qui comprend des microcristaux de carbone disposes
irregulierement et du carbone qui pout etre difficilement graphit6 qui
comprend des reseaux de reticulation qui peuvent Stre difficilement
graphites dans les espaces parmi les microcristaux de carbone et presente
une duret6 de crayon de B  68B. une taille de pores de as     100 - 400 A,
une surface specifique de 150 -500 m2lg et un volume de pores de 1,3 -50
mUig. 2. Charbon actif selon la revendication 1 qui presente une capacite
d'6change de cations de 8 - 18.    EP 0 488 105 B1 3. Charbon actif selon
la revendication 1 ou 2, dans lequel la durete de crayon est de 2B a 4B, la
taille de pores est de 200 - 350 A, la surface spbicfique est de 200 - 400
m2/g et le volume de pores est de 1,4 - 3.0 ml/g. 4. Charbon actif selon la
revendication 3. dans lequel la capacite d'echange de cations est de 9 -
12. 6 \.z  5. Procidb pour produire 1s charbon actif de I'une quelconque
des revendications 1 a 4 qui consisto a brOler des pneus usbscontenant un
cable mitallique a 400 - 900C on prosenced'oxygene eten presencede C02et
deovapeurd'oau. 6. Procidi selon la revendication 5, dans lequel le cAble
mbtallique est un cAble en acier. 10 7. Procide selon la revendication 5,
dans loquel le cable metallique est un cAble en acier au silicium. 8.
Procidi selon la revendication 5. 6 ou 7, dens loquel la tempirature de
combustion est de 700 - 8000C. 15 9. Procidi selon rune quelconque des
revendications 5 a 8, dans loquel le cAble metallique est contenu dans une
quantiti de 1/3 lois le poids des pneus usis ou superieure. 10. Procidi
saoon I'une quelconque des revendications 5 a 8, dans loquel le cAble
mitellique utilisi at contenu dis une quantiti de 4/10 fois a 6/10 fois le
poids des pneus uses. 11. Procidi pour eliminer S02 ot/ou NOx de gaz de
conbustion formes par la combustion d'huile lourde quil consiste a faire
passer les gaz de combustion a travers Is charbon actif selon l'une
quelconque des revendications 1 a 4. 12. Procedi selon la revendication 11,
dans lequel les gaz de combustion resultent dune chaudiere de combustion 25
d'huile lourde. 13. Procidi selon la revendication 1 1, dans loquel le
charbon actif utilisi est produit en brOlant des pneus usbs. 14. Appareil
pour eliminer 802 et/ou NOx de gaz de combustion lormes par la combustion
d'huile lourde qui comprend 30     une canalisation pour vacuer les gaz de
combustion a l'air libre et une partie de tamis logeant le charbon actif de
l'une quelconque des revendications 1 & 4 adaptie a et en travers de ladite
canalisation. 15 Appareil selon la revendication 14, dans loquel une
oxtremiti de la partie de tamis est ouverte sur l'exterieur. ladito
ouverture presentant un moyen pour introduire du charbon actif neut, et
lautre extrimiti de la partie de tamis est S6    ouverte sur lextbrieur, et
un moyen pour dicharger le charbon actif use est lourni pres de louverture.
16. Appareil selon la revendication 15 muni d'un moyen pour reguler
lintroduction du charbon actif neuf et S'iacuation du charbon actif usb en
detectant la quantiti de charbon actif use dichargie. 



4o  17. Appareil selon la revendication 14, dens loquel le charbon actif
use est produit en brOlant des pneus usbs. 18. Procidi pour traiter des gaz
de combustion resultant d'un appareil de combustion d'huile fluide qui
consisto a adsorber et a iliminer des constituants nocifs dans Iss gaz de
combustion avec le charbon actif de l'une quelconque des revendications 1 a
4. 45 19. Procidi selon la revendication 18, dans loquel le charbon actd
utilisb est produit en brOlant des pneus usbs. 20. Appareil pour traiter
des gaz de combustion resultant d'un appareil de combustion d'huile fluide
qui comprend: un echappement raccorde a I'appareil de combustion d'huile
fluide, 60          un conduit d'6vacuation contenant un tuyau
dintroduction et d'vacuation de gaz de combustion muni de muitiples petits
trous d'vacuation de gaz et de nombreux orifices d'bchappement de gaz et
dun tuyau-filtre, et un tuyau de sortie de gaz raccordi au conduit
divacuation, ledit tuyau-filtre etant constitue d'un tuyau-filtre de couche
interne et d'un tuyau-filtre de couche externe, le charbon acif de I'uns
quelconque des revendications 1 a 4 teant diposi dans lespace entre Is
tuyau-filtre de 56     couche interne et le tuyau-filtre de couche externe
et une plaque dobstruction bloquant une extrimite du tuyau- filtre, et le
tuyau d'introduction et d'vacuation de gaz de combustion etant fourni dans
lespace interne du tuyau-tiltre de couche interne. 1L6    EP 0 488105 BI
21. Appareil selon la revendication 20, dans loquel le tuyau d'introduction
et d'evacuation de gaz de combustion corn- prend une partie de tuyau
perfore presentant de multiples poUts trous pour laisser passer le gaz a
travers la parol du tuyau et un couverdle d'exlr6mit6 arriere pr6sentant de
multiples peits trous pour laisser passer le gaz a travers 6      celul-ci,
et une partie de tuyau munie do nombreux orifices d'echappement de gaz sur
la paroi du tuyau proche de la parte d'extr6mit6 et une plaque de blocage
sur la paroie d'extr6mite du haut. 10 22. Appareil selon la revendication
20 ou 21, dans lequel le charbon actif utilise est produit en brOlant des
pneus uses. 15 20 25 30 35 40 45 50 55 17                         1     1


