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(57) ABSTRACT 

A method for treating combustible wastes comprises the 
Steps of carbonizing combustible wastes to produce car 
bonized products and a combustible gas, contacting an 
exhaust gas from a process with Said carbonized products to 
purify the exhaust gas, and recovering the carbonized prod 
ucts in the exhaust gas. The carbonizing is carried out at a 
temperature of 400 C. or higher. 
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METHOD FOR TREATING COMBUSTIBLE 
WASTES 

FIELD OF THE INVENTION 

0001. The present invention relates to a method for 
treating combustible wastes. More particularly, it relates to 
a method for treating combustible wastes without producing 
harmful Substances such as HCl and dioxin. 

DESCRIPTION OF THE RELATED ARTS 

0002 At present, combustible wastes are generally used 
effectively as a boiler fuel, fuel for manufacturing cement, 
fuel for power generation, etc., or used for land reclamation. 
Also, as a special mode of combustible wastes, a refuse 
derived fuel (RDF) is known. The refuse derived fuel is a 
fuel that is formed by Solidifying combustible wastes so as 
to be capable of being reused as a fuel resource. The refuse 
derived fuel is thought to be promising as a Substitute for 
fossil fuel because of ease of Storage and transportation and 
Stabilized properties, and its use as boiler fuel, fuel for 
manufacturing cement, fuel for power generation, etc. has 
been studied. 

0003. However, there have been pointed out problems in 
that the degradation in cement quality due to chorine con 
tained in combustible wastes including an RDF and the 
existence of HCl (hydrogen chloride) in combustion gas 
cause a boiler tube to corrode and power generation effi 
ciency to decrease, and that dioxin is contained in exhaust 
gas and dust. In addition, the final treatment of ash contain 
ing by-product heavy metals is needed separately. Also, in 
order to effectively use combustible wastes, auxiliary facili 
ties and processes for exhaust gas treatment, dust and ash 
treatment, etc. are needed separately. 
0004. Also, in recent years, technologies for manufactur 
ing activated charcoal from combustible wastes and effec 
tively using it have been developed. For example, JP-A-9- 
208963, (the term “JP-A” referred to herein signifies 
“Unexamined Japanese Patent Publication”) has disclosed a 
technology for manufacturing inexpensive activated char 
coal from industrial wastes. 

0005. At present, however, the use of the obtained acti 
Vated charcoal is restricted because of impurities Such as 
chlorine, ash, and heavy metals contained in combustible 
wastes including an RDF. Specifically, even if chlorine is 
removed in the carbonization process, the manufactured 
activated charcoal contains ash and heavy metals in ash, 
which poses a problem of the dissolution of heavy metals, So 
that it cannot be used for water treatment. Also, the com 
bustible wastes that are a basic raw material for activated 
charcoal have various shapes, and also they are powdered in 
the carbonization process, So that the shape of the obtained 
activated charcoal is unfixed. This is one reason why the use 
of activated charcoal is restricted. 

SUMMARY OF THE INVENTION 

0006. It is an object of the present invention to provide a 
method for effectively using combustible wastes as a fuel 
without discharging harmful Substances Such as HCl, dioxin, 
and heavy metals. 
0007 To achieve the object, the present invention pro 
vides a method for treating combustible wastes, comprising 
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the Steps of Subjecting the combustible wastes to carbon 
ization to obtain carbonized products and combustible gas, 
and using the carbonized products to purify exhaust gas 
from a process. 

0008. The combustible wastes contain at least one 
Selected from the group consisting of paper and plastics. The 
combustible wastes may further contain at least one Selected 
from a group consisting of coal, coal tar, pitch, activated 
Sludge, and oil-based residue. Also, the combustible wastes 
may further contain at least one Selected from a group 
consisting of mill Scales and dust of an electric dust collec 
tor. 

0009. The combustible wastes may be a refuse derived 
fuel (RDF). 
0010. The step of carbonization comprises subjecting the 
combustible wastes to carbonization at a carbonization tem 
perature of 400° C. or higher. The combustible wastes are 
preferably Subjected to carbonization at a carbonization 
temperature of 600 C. or higher. 

0011. In order to remove a volatile matter in the carbon 
ize products, the combustible wastes may be Subjected to 
carbonization at a carbonization temperature of 1000 to 
1300 C. The content of volatile matter in the carbonized 
products is preferably 1 wt % or lower. The step of carbon 
ization preferably consists of Subjecting the combustible 
wastes to carbonization in an inert atmosphere. The carbon 
ized products obtained by carbonization may be activated. 
The activation increases the Specific Surface area and pore 
diameter of the carbonized products. 
0012. The carbonized products are blown into exhaust 
gas from a process to purify the exhaust gas. The exhaust gas 
from a process is preferably exhaust gas from one process 
Selected from a group consisting of a refuse incinerator, 
electric power plant, Steel-making electric furnace, Scrap 
melting furnace, and Sintering machine for manufacturing 
O. 

0013 The recovered carbonized products can be used as 
a fuel or a raw material. Also, as a fuel, the carbonized 
products can be used for manufacturing Sintered ore in a 
Sintering machine for manufacturing iron. The combustible 
gas obtained in the Step of carbonization is used as a heat 
Source for carbonization or iron-manufacturing process. 

0014 Further, the present invention provides a method 
for treating combustible wastes, comprising the Steps of 
Subjecting the combustible wastes to preliminary carboniza 
tion; molding the preliminarily carbonized products, and 
Subjecting the molded products to carbonization to produce 
carbonized products. 

0015 The preliminary carbonization is preferably carried 
out at a temperature of 300 to 800° C. The step of molding 
preferably comprises molding the preliminarily carbonized 
products by a briquetting machine to produce briquettes. The 
carbonization is preferably carried out at a temperature of 
600 to 1000 C. 

0016. The combustible wastes may be combustible 
wastes containing a refuse derived fuel, or may be a refuse 
derived fuel. The combustible wastes preferably have an 
O/C atomicity ratio of 0.2 to 0.8 and an H/C atomicity ratio 
of 0.5 to 2.3. 
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0.017. The above-mentioned method for treating combus 
tible wastes may further include the Steps of disintegrating 
the preliminarily carbonized products, and removing iron 
and nonferrous metals from the disintegrated preliminarily 
carbonized products. Also, the above-mentioned method for 
treating combustible wastes may further include a step of 
adding and mixing a binder to and with the preliminarily 
carbonized products. 
0.018. The carbonized products are used as an agent for 
treating exhaust gas. Granular carbonized products are 
returned to the Step of molding the preliminarily carbonized 
products, or are used as a raw material blown as a fuel. 
0.019 Further, the present invention provides a method 
for treating combustible wastes, comprising the Steps of 
Subjecting the combustible wastes to carbonization at a 
temperature of 500 to 1000 C.; and obtaining carbonized 
products and carbonization gas after the carbonization. The 
carbonization is preferably carried out under a pressure of 
O.5 to 50 MPa. 

0020. Also, the present invention provides a method for 
treating combustible wastes, comprising the Steps of prepar 
ing a refuse derived fuel; Subjecting the refuse derived fuel 
to carbonization at a temperature of 500 to 1000 C.; and 
obtaining carbonized products and carbonization gas after 
the carbonization. The refuse derived fuel is preferably a 
refuse derived fuel impregnated with a binder. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0021 FIG. 1 is a schematic view of an electric furnace 
used for Subjecting combustible wastes to carbonization; 
0022 FIG. 2 is a diagram showing a test apparatus for 
evaluating adsorption performance; 

0023 FIG. 3 is a schematic view of a sintering test 
apparatus, 

0024 FIG. 4 is a schematic view showing a flow for 
manufacturing activated charcoal from combustible wastes, 
0.025 FIG. 5 is a schematic view showing a construction 
of another electric tube furnace used for carbonization; 
0.026 FIG. 6 is a diagram showing another test apparatus 
for evaluating adsorption performance; 

0.027 FIG. 7 is a schematic view showing a method for 
manufacturing and using carbonized products, 
0028 FIG. 8 is a schematic view showing a flow for 
manufacturing carbonized products, and 
0029 FIG. 9 is a schematic view of an adsorption tower 
used for evaluating adsorption performance. 

EMBODIMENT FOR CARRYING OUT THE 
INVENTION 

Embodiment 1 

0030 Embodiment 1 is a method for treating combustible 
wastes, which is characterized in that combustible wastes are 
Subjected to carbonization, and the obtained carbonized 
products are used to purify exhaust gas from a process. 
0031. In embodiment 1, the functionality of carbon mat 
ter in combustible components of combustible wastes is 
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utilized. Specifically, by the carbonization of combustible 
wastes, combustible Substances contained in the combus 
tible wastes are carbonized into a porous matter. The reason 
for this is that in the carbonization process, bubbles are 
produced by the dehydration of cellulose contained in the 
combustible Substances. The carbonized porous products 
have very high capability to adsorb harmful Substances Such 
as dioxin. Therefore, by blowing the carbonized products 
into exhaust gas from various processes, the exhaust gas can 
be purified. Also, by Subjecting combustible wastes to 
carbonization, chlorine content contained in the combustible 
wastes can be removed. Since the carbonization proceSS is 
usually carried out in an inert atmosphere, the production of 
dioxins is restrained. 

0032. The combustible wastes may contain waste coal 
powder and activated sludge generated in an iron mill. 
0033. The waste coal powder and activated sludge, which 
are iron mill wastes, have been treated conventionally by a 
Sintering machine. However, it has been pointed out that 
chlorides and organic compounds contained in these wastes 
are a cause for producing dioxin. In this embodiment, Since 
combustible wastes containing waste coal powder and acti 
Vated sludge are Subjected to carbonization, the production 
of dioxins is restrained as described above. 

0034. It is preferable that the recovered carbonized prod 
ucts be used as at least one of a heat Source and a raw 
material in various processes. By using the combustible 
components in combustible wastes at two stages, the com 
bustible wastes are used effectively. Specifically, at the first 
Stage, the functionality of carbon matter is utilized to purify 
exhaust gas as described above. At the Second Stage, the 
carbonized products to which harmful Substances have been 
adsorbed are used as at least one of a heat Source and a raw 
material in various processes. Since the content of chlorine 
contained in the carbonized products is very low, the use of 
carbonized products as a heat Source and/or a raw material 
does not cause HCl and dioxin to be produced. The dioxin 
adsorbed to the carbonized products is decomposed by 
combustion heat in various processes. 
0035. The content of volatile matter in the recovered 
carbonized products is preferably 5% by weight or smaller, 
more preferably being 1% by weight or smaller. If the 
content of volatile matter in the carbonized products is 5% 
by weight or Smaller, the production of dioxin can be 
restrained when the carbonized products are used as a heat 
Source and/or a raw material. 

0036) The recovered carbonized products are used as a 
heat Source and/or a raw material. 

0037. In the application as a solid fuel, the use as a heat 
Source for a sintering machine in an iron-manufacturing 
process is especially effective. The reasons for this are that 
the combustion temperature is about 1400° C. at the maxi 
mum, So that the charged dioxin and its precursor are 
Substantially decomposed, that ash is finally turned into slag 
(turned harmless) by a blast furnace, and that high-volume 
treatment can be carried out. 

0038 Regarding the temperature at which combustible 
wastes are Subjected to carbonization, when the carbonized 
products are used as a raw material for a sintering machine, 
it is desirable to remove the volatile matter in the carbonized 
products, which causes dioxin to be produced, to the utmost, 
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and therefore the carbonization temperature should prefer 
ably be set at a rather higher value, being 1000 C. or higher. 
0039. It is preferable that mill scales generated in an iron 
mill and dust of an electric dust collector be treated by a 
carbonization furnace for Subjecting combustible wastes to 
carbonization. Conventionally, mill wastes Such as mill 
Scales and dust of an electric dust collector have been treated 
by a sintering machine. However, it has been pointed out 
that chlorides and organic compounds contained in these 
wastes cause dioxin to be produced, which has posed a 
problem. In this embodiment, these mill wastes are sub 
jected to carbonization in advance together with combustible 
wastes, and then are treated by the Sintering machine, So that 
the production of dioxin can be kept to a minimum. 
0040. The combustible gas generated at the time of 
carbonization of combustible wastes is used as a heat Source 
for carbonization or as a heat Source for a proceSS in the iron 
mill. The combustible gas generated at the time of carbon 
ization of refuse Solid fuel can be used as a heat Source for 
carbonization by recycling. Since chlorine and other harmful 
Substances are contained in this gas, when this combustible 
gas is used, equipment for removing these harmful Sub 
stances is necessary. Also, equipment for removing harmful 
Substances contained in the exhaust gas of carbonization 
equipment is necessary. If the generated combustible gas is 
used as a heat Source for carbonization by recycling, the 
equipment for removing harmful Substances in the combus 
tible gas can be omitted. 
0041. Also, this combustible gas can be used as a heat 
Source in various iron-manufacturing processes (blast fur 
nace, coke oven, sintering furnace, etc.). Since high-perfor 
mance exhaust gas treating equipment is provided in these 
iron-manufacturing processes, exhaust gas treating equip 
ment for removing harmful Substances contained in the 
combustible gas need not be provided separately. 
0.042 Next, an example of the embodiment of the present 
invention will be described in detail. 

0043. The combustible wastes that are used as a raw 
material especially contain combustible components as 
compared with general wastes and industrial wastes, and are 
made up of combustible Substances and noncombustible 
Substances. The ratio of combustible Substances to noncom 
bustible Substances depends greatly on the quality of refuse 
to be used as a raw material. The combustible Substances 
mainly include paper and plastics, while the noncombustible 
Substances include metals, Sand, and the like. Specific com 
bustible wastes include waste paper and used paper, Small 
pieces of wood, waste fibers, waste plastics, garbage, chaff, 
tofu refuse, coffee grounds, corn refuse, beer cake, orange 
peel, Shredder dust, Sewage Sludge, and general wastes 
discharged from general households. 

0044) In the most characteristic embodiment among the 
embodiments in accordance with the present invention, the 
combustible components in combustible wastes are used at 
two stages (this is referred to as cascade use), by which more 
effective use is accomplished, and also harmful impurities 
are made harmless by the treatment in the iron-manufactur 
ing process. 

0.045 Specifically, at the first stage, the functionality of 
carbon matter is utilized. By Subjecting combustible wastes 
to carbonization, the contained combustible Substances are 
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carbonized into a porous matter. This is because carbonized 
porous matter is formed by dehydration of cellulose con 
tained in the combustible Substances. The porous carbon 
matter thus formed is used as an adsorbent, by which the 
functionality thereof is utilized. Subsequently, at the Second 
Stage, the combustible wastes are used as a heat Source for 
the first time, by which combustible wastes can be used 
more effectively than before. AS the third component, coal 
Such as brown coal, coal tar, pitch, activated Sludge, oil 
based residue, or the like may be added to the combustible 
wastes. This addition increases the ratio of carbon matter to 
ash, So that an increase in performance as an adsorbent can 
be expected. In particular, as combustible wastes generated 
in an iron mill, waste coal can be used. Further, mill wastes 
Such as mill Scales and dust of an electric dust collector can 
also be treated at the same time. Conventionally, these mill 
wastes have been treated by a Sintering machine. However, 
there arises a problem in that chlorides and organic com 
pounds contained in the wastes cause dioxin to be produced. 
Contrary to this, if the wastes are Subjected to carbonization 
in advance and then are treated by the Sintering machine, the 
production of dioxin can be kept to a minimum. 

0046) The carbonization is carried out in an inert atmo 
Sphere. Thereby, combustion of carbon matter is restrained. 
AS a result, the yields of carbonized products and the ratio 
of carbon matter in the carbonized products can be 
increased, and at the same time, the production of dioxin can 
be restrained. Also, by carrying out carbonization under the 
condition that oxygen and water vapor exist, the Specific 
Surface area of carbon matter can be increased, and also the 
diameter of pores can be increased. 

0047 As the carbonization furnace, a general industrial 
furnace can be used. For example, a rotary kiln, fluidized 
bed furnace, or coke oven can be used. The carbonization 
temperature is 400 C. or higher, preferably being 600 C. or 
higher. If the temperature is 400° C. or lower, the specific 
Surface area and adsorption performance necessary as an 
adsorbent cannot be obtained. Also, when the carbonized 
products are used as a heat Source for a sintering machine, 
the carbonization is preferably carried out at a temperature 
of 1000 C. or higher to remove a volatile matter in the 
carbonized products to the utmost. This is because it is Said 
that the volatile matter causes dioxin to be produced. How 
ever, the temperature should not exceed 1300 C. in order to 
avoid an operation trouble caused by the partial melting of 
ash. Also, when the carbonized products are used as a heat 
Source for a sintering machine, the carbonization time 
should preferably be prolonged to decrease the content of 
volatile matter to the utmost. 

0048. The obtained carbonized products may be further 
Subjected to activation using water vapor etc. By the acti 
Vation, it can be expected that the Specific Surface area and 
pore diameter of carbonized products are increased. How 
ever, if the content of ash in the carbonized products is high, 
attention should be paid because the Specific Surface area is 
Sometimes decreased inversely by the consumption of car 
bon matter. 

0049. The obtained carbonized products may be blown 
into exhaust gas from various processes, but are preferably 
ground as necessary. By grinding, an increase in Specific 
Surface area and improvement in dispersibility in exhaust 
gas can be expected. The ground particle size is 5 mm or 
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Smaller, preferably being 1 mm or Smaller. Considering the 
grinding operation, generally, the components having the 
above-mentioned particle size have only to be contained in 
a certain ratio. For example, grinding may be performed So 
that the components having a particle size of 0.8 mm or 
smaller are contained in a weight ratio of 80% or higher. 
Further, at the same time or after grinding, ash can be 
removed by gravity Separation or the like. Thereby, an 
increase in Specific Surface area of adsorbent per weight can 
be expected. 
0050 Also, the content of volatile matter in the carbon 
ized products is preferably 5% by weight or lower, more 
preferably being 1% by weight or lower. Thereby, the 
production of dioxin can be kept to a minimum when the 
carbonized products are used as a heat Source or a raw 
material. 

0051. The exhaust gas from a process into which the 
obtained carbonized products are blown is exhaust gas 
discharged from, for example, a refuse incinerator, electric 
power plant, Steel-making electric furnace, Scrap melting 
furnace, or Sintering machine in an iron-manufacturing 
process. The obtained carbonized products are blown mainly 
to remove dioxin and SOX contained in exhaust gas. The 
blowing is performed into exhaust gas in front of the dust 
collector. To blow the carbonized products, a general Solid 
blowing nozzle may be used, and the carbonized products 
are transferred and blown together with the flow of air, 
nitrogen, etc. Depending on the kind of exhaust gas, the 
amount of blown adsorbent is generally about 0.01 to 1.0 
g/Nm on a basis of carbon mass in adsorbent per 1 Nm of 
exhaust gas, preferably being 0.1 to 0.5 g/Nm. The carbon 
mass described herein means a value obtained by excluding 
ash from adsorbent. The ash content described herein is a 
value measured according to JIS M8812. 
0.052 The dust collecting equipment used may be a bag 

filter or an electric dust collector. The exhaust gas tempera 
ture at the time of dust collection is 200 C. or lower, 
preferably being 150° C. or lower. The reason for this is that 
if the temperature is 200 C. or higher, the effect of removing 
dioxin decreaseS remarkably, and Sometimes dioxin is Syn 
thesized again and increased. 
0053. The carbonized products recovered by the dust 
collecting equipment may be used for land reclamation, but 
they are preferably be used as a Solid fuel. For example, they 
can be used as a fuel for power generation, fuel for manu 
facturing cement, or boiler fuel. Since most of chlorine, 
which is a volatile impurity, is removed by carbonization, 
the carbonized products can also be used as a fuel for 
manufacturing cement. However, when the carbonized prod 
ucts are used as a boiler fuel, they are preferably burned 
completely to the utmost. If they are not burned completely, 
there is a possibility of dioxin being produced, So that 
exhaust gas treatment is needed Separately. 
0054. In the application as a solid fuel, the use as a heat 
Source for a sintering machine in an iron-manufacturing 
proceSS is especially effective. The reasons for this are that 
the combustion temperature is about 1400° C. at the maxi 
mum, So that the charged dioxin and its precursor are 
Substantially decomposed, that ash is finally turned into slag 
(turned harmless) by a blast furnace, and that high-volume 
treatment can be carried out. 

0055. Further, the combustible gas generated at the time 
of carbonization can be used as a heat Source for carbon 
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ization or as a heat Source for in-mill process, and this use 
is preferable. The in-mill heat source is used for a blast 
furnace, coke oven, metal heating furnace, heat treating 
furnace, and annealing furnace. Since these iron-manufac 
turing facilities each are equipped with high-performance 
exhaust gas treating equipment, if the combustible gas 
generated at the time of carbonization is used in these 
facilities, the need for providing special exhaust gas treating 
equipment is eliminated. Also, if the combustible gas is used 
as a heat Source for carbonization by recycling, Similarly, the 
need for providing Special exhaust gas treating equipment is 
eliminated. 

0056. As described above, in the present invention, the 
problem of impurities in the prior art is Solved, and com 
bustible wastes can be used effectively as an adsorbent, gas 
fuel, and Solid fuel. Further, harmful metals etc. contained in 
combustible wastes can be turned harmless in the iron 
manufacturing process. 

0057 Also, as one kind of combustible wastes as 
explained above, the solid fuel can use an RDF (Refuse 
Derived Fuel). The RDF is manufactured by grinding, 
drying, and forming general wastes and industrial wastes, 
and is made up of combustible Substances and noncombus 
tible Substances. The ratio of combustible Substances to 
noncombustible Substances depends greatly on the quality of 
refuse to be used as a raw material. The combustible 
Substances mainly include paper and plastics, while the 
noncombustible Substances include metals, Sand, and the 
like. When the refuse derived fuel is used as a boiler fuel or 
fuel for power generation, the quantity of heat of these 
combustible components is used. 

EXAMPLE 1. 

0.058 Used paper (water content: 15%, ash content: 5%, 
combustible substance content: 80%) was used as combus 
tible wastes. The used paper was Subjected to carbonization 
by an electric tube furnace shown in FIG. 1. In FIG. 1, 
reference numeral 1 denotes a quartz glass tube, 2 denotes 
an electric heater, 3 denotes a thermocouple, 4 denotes 
nitrogen gas, 5 denotes carbonization exhaust gas, 6 denotes 
combustible wastes, and 7 denotes a temperature controller. 
The combustible wastes (used paper) were put into the 
electric heater 2, and were Subjected to carbonization for 10 
minutes by Supplying the nitrogen gas 4 at a rate of 50 
ml/min and by increasing the carbonization temperature to 
1000 C. at a rate of 10 C./min. The temperature was 
measured with the thermocouple 3, and was controlled by 
the temperature controller 7. The yield of the obtained 
carbonized products was 22%, the contents of ash and 
volatile matter measured according to JISM8812 were 33% 
and 3.5%, respectively, and the Specific Surface area mea 
sured by the BET method was 215 m/g. 

EXAMPLE 2 

0059 Sewage sludge (water content: 72.9%, ash content: 
14.7%, combustible substance content: 12.4%) was used as 
combustible wastes. Carbonized products were obtained by 
completely the same method as that in example 1 except that 
the carbonization temperature was 1100 C. The yield of the 
obtained carbonized products was 18%, the contents of ash 
and volatile matter measured according to JIS M8812 were 
72% and 0.6%, respectively, and the specific surface area 
measured by the BET method was 73 m/g. 
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EXAMPLE 3 

0060 Carbonized products were obtained by completely 
the same method as that in example 2 except that brown coal 
(water content: 15%, ash content: 3.1%, combustible Sub 
stance content: 81.9%) of 50 in weight percentage with the 
combustible wastes being 100 was added. The yield of the 
obtained carbonized products was 24.7%, the contents of ash 
and volatile matter measured according to JIS M8812 were 
49% and 0.5%, respectively, and the specific surface area 
measured by the BET method was 149 m /g. 

EXAMPLE 4 

0061 Used paper similar to that in example 1 was used 
as combustible wastes. The used paper was Subjected to 
carbonization by an external heating rotary kiln furnace. The 
atmosphere in the furnace was made a nitrogen atmosphere, 
and the temperature therein was kept at 1000 C. Carbon 
ization was carried out by charging Sewage sludge through 
a furnace charge port at a rate of 10 kg/hour and by Setting 
the residence time at 30 minutes. The yield of the obtained 
carbonized products was 16%, the contents of ash and 
volatile matter measured according to JIS M8812 were 24% 
and 0.5%, respectively, and the Specific Surface area mea 
sured by the BET method was 221 m/g. 

EXAMPLE 5 

0.062 Carbonized products were obtained by completely 
the same method as that in example 1 except that an RDF 
having the properties given in Table 1 was used as combus 
tible wastes. The yield of the obtained carbonized products 
was 21%, the contents of ash and Volatile matter measured 
according to JIS M8812 were 59% and 0.6% on a dry basis, 
respectively, and the Specific Surface area measured by the 
BET method was 110 mi/g. 

TABLE 1. 

Water (wt %) 3.2 
Volatile matter (wt %) on dry basis 72.3 
Fixed carbon (wt %) on dry basis 13.1 
Ash (wt %) on dry basis 14.7 
Lower calorific value (kcal) 3850 

EXAMPLE 6 

0.063 Carbonized products were obtained by completely 
the same method as that in example 5 except that the 
carbonization temperature was 1100° C. The yield of the 
obtained carbonized products was 19%, the contents of ash 
and volatile matter measured according to JIS M8812 were 
61.5% and 0.2% on a dry basis, respectively, and the specific 
surface area measured by the BET method was 108 m /g. 

EXAMPLE 7 

0.064 Carbonized products were obtained by completely 
the same method as that in example 5 except that brown coal 
(water content: 15%, ash content: 3.1 db 9%, combustible 
substance content: 81.9 db %) of 50 in weight percentage 
with the combustible wastes being 100 was added. The yield 
of the obtained carbonized products was 35%, the contents 
of ash and volatile matter measured according to JIS M8812 
were 28% and 0.3% on a dry basis, respectively, and the 
specific surface area measured by the BET method was 145 
m/g. 
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EXAMPLE 8 

0065. An RDF similar to that in example 5 was used as 
combustible wastes. The RDF was subjected to carboniza 
tion by an external heating rotary kiln furnace. The atmo 
Sphere in the furnace was made a nitrogen atmosphere, and 
the temperature therein was kept at 1000 C. Carbonization 
was carried out by charging Sewage sludge through a furnace 
charge port at a rate of 10 kg/hour and by Setting the 
residence time at 30 minutes. The yield of the obtained 
carbonized products was 23%, the contents of ash and 
volatile matter measured according to JISM8812 were 61% 
and 0.7% on a dry basis, respectively, and the Specific 
surface area measured by the BET method was 126 m°/g. 

EXAMPLE 9 

0066 Carbonized products were obtained by completely 
the same method as that in example 1 except that the 
carbonization temperature was 400° C. The yield of the 
obtained carbonized products was 35%, the contents of ash 
and volatile matter measured according to JIS M8812 were 
20% and 7.4%, respectively, and the specific surface area 
measured by the BET method was 1.5 m/g. 

EXAMPLE 10 

0067 Carbonized products were obtained by completely 
the same method as that in example 5 except that the 
carbonization temperature was 600 C. The yield of the 
obtained carbonized products was 33%, the contents of ash 
and volatile matter measured according to JIS M8812 were 
16% and 4.1% on a dry basis, respectively, and the specific 
surface area measured by the BET method was 95 m/g. 
0068 The performance of the obtained adsorbent was 
evaluated by using a test apparatus shown in FIG.2. In FIG. 
2, reference numeral 8 denotes an exhaust gas flue of a 
Sintering machine, 9 denotes the flow direction of exhaust 
gas from the Sintering machine, 10 denotes a heat eXchanger, 
11 denotes an adsorbent hopper, 12 denotes an adsorbent 
blowing port, 13 denotes a bag filter, 14 denotes a blower, 
and 15 and 16 denote exhaust gas Sampling ports. 
0069 Actual exhaust gas was sucked from the exhaust 
gas flue 8 of the Sintering machine in a iron-manufacturing 
process by using the blower 14, and the exhaust gas tem 
perature was controlled to 200 C. by using the heat 
exchanger 10. Carbonized products stored in the adsorbent 
hopper 11 were discharged quantitatively through the adsor 
bent blowing port 12, and about 0.5 g (corresponding to 0.38 
g/Nm on a basis of carbon matter) of carbonized products 
per 1 Nm of exhaust gas were blown. The dust existing 
originally in exhaust gas and the blown carbonized products 
were recovered by using the bag filter 13. The concentration 
of dioxin in exhaust gas taken from the exhaust gas Sampling 
ports 15 and 16 was measured two times, and the mean value 
was obtained. When the concentration of dioxin in exhaust 
gas taken from the exhaust gas Sampling port 15 was taken 
as 100, the concentration of dioxin in exhaust gas taken from 
the exhaust gas Sampling port 16 was 12. The dioxin 
described herein is a general term of polychlorodibenzo-p- 
dioxin and polychlorodibenzo-furan. The concentration of 
dioxin means an actual concentration, not a toxicity conver 
Sion value. 

0070. Whether or not the dust and adsorbent recovered by 
the bag filter 13 can be used as a substitute for coke breeze, 
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which is a heat Source in the Sintering machine, was exam 
ined by using a sintering test apparatus shown in FIG. 3. In 
FIG.3, reference numeral 17 denotes an ignition furnace, 18 
denotes an ignition burner, 19 denotes a pot, and 20 denotes 
a wind box. A Sample is put in the pot 19, and is ignited by 
using the ignition burner of the ignition furnace 17. The 
wind box 20 is provided under the pot 19, from which air is 
Sucked to the outside. The Sample is Sintered using the 
above-mentioned apparatus by passing through the same 
proceSS as that for manufacturing Sintered ore. 
0071. The recovered adsorbent was used by replacing 
Sintering coke breeze on a basis of equivalent quantity of 
heat. As a result, even in the case of almost 100% replace 
ment, the product characteristics of the obtained Sintered ore 
were by no means inferior to the case where coke breeze was 
used. 

0.072 AS described above, in the present invention, com 
bustible wastes are Subjected to carbonization, and the 
obtained carbonized products are blown into exhaust gas 
from various processes, and recovered by dust collecting 
equipment to purify the exhaust gas. Therefore, the func 
tionality of carbon matter in combustible components in the 
combustible wastes can be utilized effectively. Also, chlo 
rine can be removed from the combustible wastes, and 
dioxins can be prevented from being produced. 
0073. Since the combustible wastes contain waste coal 
powder and activated sludge generated from an iron mill, the 
production of dioxins generated from the mill wastes is 
restrained. 

0.074. Since the recovered carbonized products are used 
as at least one of a heat Source or a raw material in various 
processes, the combustible components in combustible 
wastes can be used at two stages. 
0075 Since the content of volatile matter in carbonized 
products is 1% by weight or lower, the production of dioxin 
can be kept at the minimum when the carbonized products 
are used as a heat Source and/or a raw material. 

0.076 Since the process in which the carbonized products 
are used as a heat Source and/or a raw material is a sintering 
machine in an iron-manufacturing process, the charged 
dioxin and its precursor are Substantially decomposed, and 
ash is finally turned into Slag (turned harmless) by a blast 
furnace, So that harmful Substances are not discharged, and 
also high-volume treatment can be carried out. 
0.077 Since the temperature at which combustible wastes 
are subjected to carbonization is 1000 C. or higher, a 
Volatile matter in the carbonized products, which causes 
dioxin to be produced when the carbonized products are 
used as a raw material for a sintering machine, can be 
removed. 

0078 Since mill scales generated in an iron mill and dust 
of an electric dust collector are treated by a carbonization 
furnace for Subjecting combustible wastes to carbonization, 
the production of dioxin from these Substances can be kept 
to a minimum. 

0079 Since the combustible gas generated when com 
bustible wastes are Subjected to carbonization is used as a 
heat Source for carbonization or as a heat Source for a 
proceSS in the iron mill, the equipment for removing harmful 
Substances in the combustible gas can be omitted. 
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Embodiment 2 

0080 Embodiment 2 provides a method for treating 
combustible wastes, comprising the Steps of: Subjecting 
combustible wastes to preliminary carbonization; molding 
preliminarily carbonized products, and Subjecting the 
molded products to carbonization to produce carbonized 
products. 
0081. The preliminary carbonization is preferably carried 
out at a temperature of 300 to 800° C. If the temperature is 
lower than 300 C., an unburned state is brought about, and 
unburned Substances vaporize in the Step of carbonization 
after a binder is added, So that the product strength of the 
carbonized products cannot be obtained. Also, if the pre 
liminary carbonization temperature exceeds 800 C., the 
moldability after the preliminary carbonization is deterio 
rated, and the low-temperature Strength of molded products 
decreases. Thus, from the viewpoint of the moldability and 
low-temperature Strength after the preliminary carboniza 
tion, the carbonized product Strength after the carbonization, 
etc., the preliminary carbonization temperature is preferably 
300 to 800° C., and more preferably 400 to 600° C. 
0082. By providing the above-mentioned step of prelimi 
nary carbonization, products can be manufactured Steadily 
despite a change in refuse composition due to the kind of 
combustible wastes and the Season. Also, by the control of 
the preliminary carbonization temperature and time, plastics 
contained as a component in combustible wastes are melted 
or decomposed So that dehydrochlorination occurs. The 
resin Subjected to dehydrochlorination is turned into char, 
and is carbonized by carbonization in the next step. Further, 
in embodiment 2, the carbonization temperature after the 
preliminary carbonization is preferably 600 to 1000 C. The 
reason for this is as described below. If the carbonization 
temperature at the second stage is lower than 600 C., the 
performance as activated charcoal cannot be obtained. On 
the other hand, if the temperature exceeds 1000 C., the 
increase in performance of activated charcoal as a product 
reaches the Saturated State, So that not only an effect bal 
anced with the quantity of input heat cannot be achieved, but 
also there is a possibility of the product quality being 
decreased by partial melting of ash component. Therefore, 
the carbonization at the Second Stage should preferably be 
600 to 1000° C., more preferably 700 to 900° C. 
0083) A binder is preferably added to the combustible 
wastes Subjected to the preliminary carbonization. By add 
ing a binder to the combustible wastes Subjected to the 
preliminary carbonization, the low-temperature Strength 
after molding can be improved, and also the carbonized 
product Strength after being Subjected to carbonization can 
be increased. Also, the addition of a binder decreases the 
content of ash component in the activated charcoal, with the 
result that the adsorption performance of activated charcoal 
can be increased. AS Specific examples of binder, cement etc. 
can be cited as an inorganic binder, while coal tar based 
heavy oil, pitch, coal liquid, oil-based vacuum residue from 
a specific oil, ethylene bottom oil, reformed oil, etc. can be 
cited as an organic binder. The binder may be any of these 
oils or may be a mixture of these oils. 
0084. Also, the carbonization is preferably carried out by 
adding coal or coke to the combustible wastes Subjected to 
preliminary carbonization. By adding coal or coke to the 
combustible wastes Subjected to preliminary carbonization, 
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products can be manufactured Steadily despite a change in 
refuse composition due to the kind of combustible wastes 
and the Season. In particular, the addition of coal or coke 
contributes to the attainment of the final product Strength 
and to the improvement in properties of the final product. AS 
the coal, caking coal, slightly caking coal, or Strongly caking 
coal is preferable, and highly flowable coal is especially 
preferable. 

0085. It is desirable that the combustible wastes have an 
O/C atomicity ratio of 0.2 to 0.8 and an H/C atomicity ratio 
of 0.5 to 2.3. If the O/C ratio is lower than 0.2, most of the 
carbonized products is gasified, So the carbonization yield 
decreases. If the O/C ratio exceeds 0.8, the carbonized 
products become fine, So that the amount of binder in the 
Step of molding increases. Also, if the H/C ratio is lower than 
0.5, the manufactured carbonized products are not porous. If 
the H/C ratio exceeds 2.3, the ratio of fixed carbon to 
carbonized products decreases. 

0.086 The combustible wastes are preferably a refuse 
derived fuel (RDF) in which refuse is solidified. The RDF is 
manufactured by grinding, drying, and forming general 
wastes and industrial wastes, and the size thereof ranges 
from a large Size of 15 cm to a particle size of about 2 mm. 
Also, it generally has a columnar shape, So that it is not only 
easy to Store and transport but also high in flowability. Also, 
when lime is added in the Step of producing, the problem of 
odor is Solved. Also, Ca in lime is effective as a catalyst for 
gasifying carbonized products, and thus has an effect of 
improving the performance of carbonized products. 

0087. The residue after the preliminary carbonization has 
almost the same shape as that before the carbonization, and 
can be used as granular activated charcoal. Further, by 
adding a binder in the Step before carbonization, the physical 
Strength of final products can be increased. As a result, the 
restriction imposed when activated charcoal is used is light 
ened, So that applications in various fields for water treat 
ment and gas treatment can be expected. 
0088 Also, by using the RDF having relatively stable 
quality as a raw material, activated charcoal having Stable 
performance can be manufactured easily. Further, in this 
method, plastics, used paper, Scrap wood, etc. that are 
obtained by classifying general wastes can also be used as a 
raw material. The shape of these raw materials at the time 
when they are charged into the preliminary carbonization 
furnace may be the shape at the time when they are obtained, 
but it is preferable that in order to make the carbonization 
properties (degree of carbonization) of the carbonized prod 
ucts after the preliminary carbonization uniform, the raw 
materials be ground before being Supplied into the prelimi 
nary carbonization furnace to make the particle size of raw 
material for preliminary carbonization uniform. Further, in 
order to avoid the adhesion of the plastics to the inside wall 
of kiln due to melting at the time of preliminary carboniza 
tion, the classified plastics are preferably mixed with used 
paper and Scrap wood at a certain ratio and molded. The 
classified plastics, used paper, and Scrap wood can be 
molded by an ordinary molding machine. AS the molding 
machine, a ring die type compression molding machine, a 
biaxial extrusion molding machine, or the like is used. Also, 
the mixing ratio of classified plastics and used paper plus 
Scrap wood (classified plastics)/(used paper plus scrap 
wood)) by weight at the time of molding is 3/97 to 60/40, 
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preferably 10/90 to 50/50. If the percentage of the classified 
plastics is lower than 3 wt %, the moldability is poor. If it is 
higher than 60%, the yield of preliminary carbonization is 
low, and also the Specific Surface area of carbonized prod 
ucts is Small. When used paper and Scrap wood are used as 
a raw material for preliminary carbonization, there is no 
need for positively providing the Step of molding. Also, 
when the percentage of the classified plastics is lower than 
10 wt % as well, there is no fear of adhesion to the inside 
wall of kiln, So that the Step of molding need not be 
provided. Further, according to this method, the RDF manu 
factured from general refuse from which plastics are sepa 
rated can also be used, So that this method is excellent in 
terms of waste treatment. 

0089. The carbonization is preferably carried out in the 
presence of water vapor. By Subjecting the preliminarily 
carbonized products to carbonization in the presence of 
water vapor, the Specific Surface area is increased, and the 
adsorption performance is improved. 

0090 Carbonization gas is preferably used as a heat 
Source for carbonization. Thereby, the carbonization gas can 
be used effectively in the System of carbonization process. 
Also, Since the quantity of gas discharged from the carbon 
ization process decreases, the purifying equipment for the 
gas can be made Small in size. 
0091. The combustible wastes used in the present inven 
tion include tofu refuse, garbage, coffee grounds, chaff, beer 
cake, sludge, used paper, and a refuse derived fuel (RDF). 
The carbonization is carried out in an inert atmosphere. In 
the method in accordance with the present invention, oxygen 
may be present at the time of carbonization, but the com 
bustion of carbon matter is controlled by the treatment in an 
inert atmosphere. As a result, the yield of carbonized prod 
ucts and the percentage of carbon matter in the carbonized 
products can be increased. Therefore, the carbonization 
should preferably be carried out in an inert atmosphere. 
Also, by carrying out the carbonization in an inert atmo 
Sphere, the production of dioxin can be restrained. 
0092. As the preliminary carbonization furnace and the 
carbonization furnace, a general industrial furnace can be 
used. For example, a rotary kiln, fluidized bed furnace, coke 
oven, continuous carbonizing furnace, or batch carbonizing 
furnace is used. 

0093. The preliminary carbonization temperature is 300 
to 800° C., preferably 400 to 600° C. If the temperature is 
lower than 300 C., an unburned state is brought about, and 
unburned Substances vaporize in the Step of carbonization 
after a binder is added, So that the product strength of the 
carbonized products cannot be obtained. If the preliminary 
carbonization temperature exceeds 800° C., the moldability 
after the preliminary carbonization is deteriorated, and the 
low-temperature Strength of molded products decreases. 
Thus, from the viewpoint of the moldability and low 
temperature Strength after the preliminary carbonization, the 
carbonized product strength after the carbonization, etc., the 
preliminary carbonization temperature is preferably 300 to 
800° C. 

0094. By providing the step of preliminary carbonization, 
products can be manufactured Steadily despite a change in 
refuse composition due to the kind of combustible wastes 
and the Season. Also, by the control of the preliminary 
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carbonization temperature and time, plastics contained as a 
component in combustible wastes are melted or decomposed 
So that dehydrochlorination occurs. The resin Subjected to 
dehydrochlorination is turned into char, and is carbonized by 
carbonization in the next Step. 
0.095 Although the preliminarily carbonized products 
maintain the shape taken before the preliminary carboniza 
tion, they can be ground and molded by an ordinary molding 
machine So that they are used as granular activated charcoal. 
AS the molding machine, for example, a ring die type 
compression molding machine, flat die type compression 
molding machine, biaxial extrusion molding machine, or 
briquetting machine is used. The use of a flat die type 
compression molding machine or a briquetting machine is 
preferable from the viewpoint of the productivity and prod 
uct Strength. The ring die type compression molding 
machine has a drawback in that the preliminarily carbonized 
products of fine particles and binder may fall, So that a 
binder that is melted by frictional heat or compression heat 
is needed, and the Selection of a binder and the control of 
manufacturing proceSS are difficult to accomplish. For the 
biaxial extrusion molding machine, the discharge Speeds of 
molded products discharged from many dies differ, So that it 
is difficult to obtain products having a uniform size. 
0096. By providing the step of grinding after the prelimi 
nary carbonization, the power necessary for grinding is 
decreased. By providing the Step of molding after grinding, 
the intended carbonized products can be manufactured from 
the RDF having various particle sizes. 
0097. The carbonization temperature after the prelimi 
nary carbonization is 600 to 1000 C. If the carbonization 
temperature is lower than 600 C., the performance as 
activated charcoal cannot be obtained. On the other hand, if 
the temperature exceeds 1000 C., the increase in perfor 
mance of activated charcoal as a product reaches the Satu 
rated State, So that not only an effect balanced with the 
quantity of input heat cannot be achieved, but also there is 
a possibility of the product quality being decreased by 
partial melting of ash component. For this reason, the 
carbonization at the second stage should preferably be 600 
to 1000° C., more preferably 700 to 900° C. 
0098. The carbonization time needs to be about 15 min 
utes at the minimum when the preliminary carbonization 
temperature is 450° C., and be about 10 minutes at the 
minimum when the carbonization temperature is 800° C., 
depending on the carbonization temperature and the content 
of water in charged Substance. 
0099. At the time of carbonization, activation may be 
accomplished using water vapor etc. By the activation, the 
Specific Surface area and pore Volume of the carbonized 
products can be increased. However, when much ash is 
contained in the carbonized products, attention should be 
paid because the physical Strength is Sometimes decreased 
by the consumption of carbon matter. 

0100. According to the above-described embodiment of 
the present invention, activated charcoal can be manufac 
tured from combustible wastes in a high yield that has been 
difficult to obtain in the prior art. At the same time, activated 
charcoal having Stable quality and high performance can be 
manufactured. In particular, activated charcoal in which the 
distribution of pore diameters differs from the conventional 
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one can be manufactured. The activated charcoal manufac 
tured in the present invention has few micro-pores exceed 
ing 500 A, and has many meso-pores of 20 A to 500 A, so 
that this activated charcoal is effective in adsorbing harmful 
Substances. 

0101 Further, the combustible gas generated at the time 
of carbonization can be used as a heat Source for carbon 
ization. This is preferable because the combustible gas can 
be used effectively within the system. Also, the combustible 
gas can be Supplied as an energy Source for various adjacent 
proceSSeS. 

0102) It is especially preferable that as the combustible 
wastes that are used as a raw material, a refuse derived fuel 
(RDF) be used. The RDF is made up of combustible 
Substances and noncombustible Substances. The ratio of 
combustible Substances to noncombustible Substances 
depends greatly on the kind of RDF (the quality of refuse to 
be used as a raw material). The combustible Substances 
mainly include paper and plastics, while the noncombustible 
Substances include metals, Sand, and the like. In the case of 
the present invention, these combustible components are 
used. Therefore, the RDF containing the combustible com 
ponents in large quantities should preferably be used as a 
raw material. 

0.103 Also, a binder and coal or coke may be added to the 
RDF having been subjected to preliminary carbonization in 
order to increase the low-temperature Strength after molding 
and the Strength of carbonized product and to decrease the 
content of ash component in the carbonized products. In this 
case, cement etc. can be cited as an inorganic binder, while 
coal tar based heavy oil, pitch, coal liquid, oil-based vacuum 
residue from a specific oil, ethylene bottom oil, reformed oil, 
etc. can be cited as an organic binder. The binder may be any 
of these oils or may be a mixture of these oils. 
0104. Although the amount of addition differs depending 
on the intended strength, 5 to 30 wt % with respect to the 
preliminarily carbonized products is preferable, and 8 to 25 
wt % is especially preferable. AS the coal, slightly caking 
coal, caking coal, or Strongly caking coal is preferable, and 
highly flowable coal is especially preferable. Although the 
amount of addition differS depending on the amount of 
added binder, 5 to 30 wt % with respect to the preliminarily 
carbonized products is preferable, and 8 to 25 wt % is 
especially preferable. AS described above, by adding a 
binder and coal or coke to the combustible wastes Subjected 
to preliminary carbonization, products can be manufactured 
Steadily despite a change in refuse composition due to the 
kind of combustible wastes and the Season. 

0105 FIG. 4 is a schematic view showing a flow for 
manufacturing activated charcoal from combustible wastes. 
A refuse derived fuel (RDF) is put into a raw material supply 
feeder 102, and is Supplied into a preliminary carbonization 
furnace 104 consisting of a rotary kiln. Preliminarily car 
bonized products 105 thus obtained are disintegrated into 
fine particles by a disintegrator 106, and are thoroughly 
mixed with a binder, which is Supplied from a binder Supply 
feeder 120, by a mixer 118. The mixed substance is molded 
by a briquette molding machine 122, and is Subjected to 
carbonization by a carbonization furnace 128 consisting of 
a rotary kiln. Thus, the intended activated charcoal 150 is 
obtained. 

0106) The properties of the refuse derived fuel (RDF) 
used are given in Table 2. By using the RDF given in Table 
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2, activated charcoal was manufactured according to the 
flow shown in FIG. 4 with the mixing percentage under the 
carbonization and molding conditions as given in Table 3. 
The Specific Surface area of product was measured by the 
BET method, and the strength was indicated by Roga's 
strength. In Tables 3 and 4, the moldability was rated by four 
grades: excellent (O), good (O), fair (A), and poor (X). 

TABLE 2 

Columnar shape 
Shape (10 mm dia x 15 mm) 

Water (wt %) 3.5 
Volatile matter (wt %) on dry basis 73.2 
Fixed carbon (wt %) on dry basis 12.5 
Ash (wt %) on dry basis 14.3 
Lower calorific value (kcal) 3885 

01.07 

TABLE 3A 
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Comparative Example 

0.108 Comparative example is given in Table 4. By using 
the RDF shown in the embodiment and Table 2, activated 
charcoal was manufactured in the same way according to the 
manufacturing flow shown in FIG. 4. The specific surface 
area of product was measured by the BET method, and the 
Strength was indicated by Roga's Strength. 

0109 AS can be seen from the comparison of Table 3 
with Table 4, in all examples, the Roga's strength is 88% or 
higher, and the specific Surface area is 148 m/g at the 
minimum, and in most cases, is 160 m/g or higher. 
Whereas, in comparative example, the Roga's Strength is 
78% or lower, and the specific surface area is 150 m /g at the 
maximum. 

Example 1 Example 2 Example 3 Example 4 

450 450 

Not added Not added Not added Not added 

Conditions for Preliminary carbonization 450 450 
carbonization temperature (C.) 

Carbonization temperature ( C.) 8OO 800 
Addition of water vapor 

Mixing 
ratio (%) 

Raw Preliminarily carbonized products 95 85 
material Coal 

Coke 
Binder Binder A 5 15 

Binder B 
Others Water (excluded numerical value) 1O 1O 
Molding conditions Molding temperature (C.) 1OO 1OO 

Molding pressure (ton/cm) 2 2 
Moldability of Yield (%) 87 90 
preliminarily Moldability O G) 
carbonized 
products 
Product quality Roga's strength (%) 88 93 

Specific surface area (m/g) 175 172 

70 8O 
5 

3O 15 

1O 1O 
1OO 1OO 
2 2 

85 90 
O O 

95 95 
160 166 

Example 5 Example 6 Example 7 Example 8 

450 450 

Not added Not added Not added Not added 

Conditions for Preliminary carbonization 450 450 
carbonization temperature (C.) 

Carbonization temperature ( C.) 8OO 800 
Addition of water vapor 

Mixing 
ratio (%) 

Raw Preliminarily carbonized products 65 8O 
material Coal 25 

Coke 5 
Binder Binder A 1O 15 

Binder B 
Others Water (excluded numerical value) 1O 1O 
Molding conditions Molding temperature (C.) 1OO 1OO 

Molding pressure (ton/cm) 2 2 
Moldability of Yield (%) 90 87 
preliminarily Moldability O O 
carbonized 
products 
Product quality Roga's strength (%) 98 91 

Specific surface area (m/g) 155 18O 

85 85 
5 

15 
15 
1O 1O 

1OO 1OO 
2 2 

86 90 
O O 

90 89 
148 185 
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Example 1 Example 2 

TABLE 4 

Conditions for Preliminary carbonization temperature ( C.) 250 
carbonization Carbonization temperature ( C.) 8OO 

Addition of water vapor 
Mixing 
ratio (%) 

Raw Preliminarily carbonized products 85 
material Coal 

Coke 
Binder Binder A 15 

Binder B 
Others Water (excluded numerical value) 1O 
Molding conditions Molding temperature (C.) 1OO 

Molding pressure (ton/cm) 2 
Moldability of Yield (%) 75 
preliminarily Moldability A 
carbonized products 
Product quality Roga's strength (%) 75 

Specific surface area (m/g) 150 

0110 Coal: MORA coal 
0111 Binder A: Heavy oil having a softening point of 
about 50 C. 

0112 Binder B: Heavy oil having a softening point of 
about 120° C. 

0113 Molding method: Briquette molding machine 
0114 Briquette roll: 650 mm dia.x105 mm 

0115 Mold: 20 mmx12 mmx3.5 mm 
0116 Roll gap: 1 mm 
0117 Moldability of preliminarily carbonized prod 
uctS. 

0118 Mold release from briquette roll and appearance 
are rated by four grades. 

0119) The performance of the obtained adsorbent was 
evaluated by using a test apparatus shown in FIG. 6. The test 
apparatus has Such a construction as described below. Actual 
exhaust gas is taken from an exhaust gas flue 210 of a 
Sintering machine in an iron-manufacturing process, and the 
preSSure of the actual exhaust gas is increased by a booster 
211. The pressurized actual exhaust gas, passing through a 
flow regulator 212, is Sent to an exhaust gas inlet 213, 
through which the actual exhaust gas enters an adsorption 
tower 214. The adsorption tower 214 is filled with activated 
charcoal, and is made up of an adsorption tower A and a 
regeneration tower B as shown in FIG. 9. After the actual 
exhaust gas comes into contact with the activated charcoal 
filled into the adsorption tower A, it flows to an exhaust gas 
outlet 215. Also, the activated charcoal Supplied from an 
activated charcoal Supply hopper 221 moves from an upper 
part of the adsorption tower A to a lower part thereof. The 
activated charcoal discharged from the lower part of the 
adsorption tower A is Sent into the regeneration tower B by 
conveying equipment 219. The activated charcoal Sent into 
the regeneration tower B is heated by external heating in a 
heating Section 223, by which adsorbed Substances are 
decomposed and released. The regenerated activated char 
coal is Sent into the adsorption tower A again by conveying 
equipment 220. Thus, the activated charcoal filled into the 

450 
1100 

Not added Not added 

85 

15 

90 

78 
142 

adsorption tower 214 circulates between the adsorption 
tower A and the regeneration tower B by means of a moving 
bed. The actual exhaust gas discharged from the exhaust gas 
outlet 215 returns again to the exhaust gas flue of the 
Sintering machine. By using the test apparatus constructed as 
described above, an adsorption test was conducted by Setting 
the exhaust gas Space Velocity in the adsorption tower at 700 
h'. The exhaust gas temperature at the time of adsorption 
test was 120° C. The concentration of dioxin in the exhaust 
gas taken from exhaust gas Sampling ports 216 and 217 was 
measured n=2 times. The averaged result was that when the 
concentration of dioxin in the exhaust gas taken from the 
Sampling port 216 was taken as 100, the concentration of 
dioxin in the exhaust gas taken from the Sampling port 217 
was 0.4. The dioxin described herein is a general term of 
polychlorodibenzo-p-dioxin and polychlorodibenzo-furan. 
Also, the concentration of dioxin means an actual concen 
tration, not a toxicity conversion value. Also, The concen 
tration of SOX in the exhaust gas taken from the exhaust gas 
sampling ports 216 and 217 was measured n=2 times. The 
averaged result was that when the concentration of SOX in 
the exhaust gas taken from the Sampling port 216 was taken 
as 100, the concentration of SOX in the exhaust gas taken 
from the sampling port 217 was 14. After the completion of 
adsorption test, the amount of generated powder of -1 mm 
with respect to the total circulation amount (total amount of 
activated charcoal discharged from the lower part of the 
adsorption tower A) was smaller than 0.5%, and therefore 
activated charcoal having high performance and properties 
could be obtained by this method. 

0120 FIG. 7 schematically shows a method for manu 
facturing carbonized products from a refuse derived fuel 
(RDF) and using them. A refuse derived fuel (RDF) is charge 
into the raw material Supply feeder 102, and is Supplied into 
the preliminary carbonization furnace 104 consisting of a 
rotary kiln, by which preliminarily carbonized products are 
manufactured. A binder 120 is added to the preliminarily 
carbonized products, and then the preliminarily carbonized 
products are molded into briquettes by the briquette molding 
machine 122. The briquettes are Subjected to carbonization 
by the carbonization furnace 128, whereby carbonized prod 
ucts 150 is produced. Granular carbonized products 152 are 
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reused as a raw material for briquettes, or are blown through 
a tuyere as a fuel for a blast furnace 160. The carbonized 
products are used to treat exhaust gas generated when 
sintered ore is manufactured by a sintering machine 158. 
The exhaust gas is introduced into an adsorption tower 154 
filled with carbonized products, and harmful components 
Such as dioxin and Sulfur oxides are removed. The carbon 
ized products which have been used and to which harmful 
components have been adsorbed are regenerated by a regen 
eration tower 156. 

EXAMPLE 10 

0121 FIG. 8 is a schematic view showing a flow for 
manufacturing carbonized products from combustible 
wastes. A refuse derived fuel (RDF) with a diameter of 5 to 
25 mm was charged into the raw material supply feeder 102, 
and was Supplied into the preliminary carbonization furnace 
104 consisting of a rotary kiln. Preliminary carbonization 
was carried out at a temperature of 500 C. for 30 minutes, 
by which preliminarily carbonized products and pyrolysis 
gas were generated. The yield of preliminarily carbonized 
products was 30 wt %. The preliminarily carbonized prod 
ucts were disintegrated by the disintegrator 106, and were 
Separated into irons and non-ferrous metals by a magnetic 
separator 110. The preliminarily carbonized products which 
had been ground and from which irons and non-ferrous 
metals had been removed were supplied into a buffer bunker 
112. Auxiliary raw materials. Such as coal and coke were 
stored in an auxiliary raw material bunker 114. The prelimi 
narily carbonized products and the auxiliary raw materials 
were sent from the buffer bunker 112 and the auxiliary raw 
material bunker 114 to the mixer 118 through a metering 
hopper 116. In the mixer 118, the binder 120 was added to 
the preliminarily carbonized products and the auxiliary raw 
materials, and mixing was performed while external heating 
was accomplished by water vapor, by which a mixture was 
produced. The mixture was molded by the briquette molding 
machine 122, by which briquettes of an Oval shape were 
manufactured. The manufactured briquettes were Screened 
by a screen 124. Screened briquettes were sent into a buffer 
bunker 126, and the remaining briquettes were used by 
recycling. The briquettes were supplied from the buffer 
bunker 126 into the carbonization furnace 128. Carboniza 
tion was carried out at a temperature of 800° C. for 30 
minutes, by which carbonized products and pyrolysis gas 
were generated. The yield of carbonized products was 80 wt 
%. The carbonized products were cooled by a product cooler 
130, and were stored in a bunker 134. A cooling medium is 
cooled by a cooling tower 132, and is reused. The pyrolysis 
gas generated in the preliminary carbonization furnace 104 
and the carbonization furnace 128 was burned in a Second 
ary combustion furnace 136, and was treated in exhaust gas 
treating equipment. 

Embodiment 3 

0.122 Embodiment 3 provides a method for manufactur 
ing activated charcoal by Subjecting combustible wastes to 
carbonization at a carbonization temperature of 500 to 1000 
C. 

0123. In embodiment 3, when combustible wastes are 
Subjected to carbonization, the carbonization temperature is 
specified so as to be 500 to 1000 C. The reason for this is 
as described below. If the carbonization temperature is lower 
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than 500 C., the performance as activated charcoal cannot 
be obtained. On the other hand, if the temperature exceeds 
1000 C., the increase in performance of activated charcoal 
as a product reaches the Saturated State, So that not only an 
effect balanced with the quantity of input heat cannot be 
achieved, but also there is a possibility of the product quality 
being decreased by partial melting of ash component. In this 
temperature range, a temperature of 600 to 800° C. is 
preferable for the above-mentioned reason. 
0.124. The carbonization is preferably carried out under a 
pressure of 0.5 to 50 MPa. The reason why the pressure 
(pressure applied with respect to the atmospheric pressure, 
that is, preSSure based on the Standard provided by the 
atmospheric pressure) at the time of carbonization is set at 
0.5 MPa or higher is that the yield of activated charcoal 
decreases under a pressure lower than this value. Also, the 
reason why the pressure is set at 50 MPa or lower is that 
even if the pressure is increased to a pressure higher than this 
value, an increase in yield is not recognized, So that an 
increase in pressure to a value exceeding 50 MPa is mean 
ingless. In this pressure range, a pressure of 1 to 30 MPa is 
preferable. 

0.125. It is desirable that the combustible wastes be a 
refuse derived fuel (RDF) in which refuse is solidified. The 
RDF is manufactured by grinding, drying, and forming 
general wastes and industrial wastes, and the size thereof 
ranges from a large Size of 15 cm to a particle size of about 
2 mm. Also, it generally has a columnar shape, So that it is 
not only easy to Store and transport but also high in flowabil 
ity. Also, when lime is added in the step of producing, the 
problem of odor is solved. Further, the residue after the 
preliminary carbonization has almost the same shape as that 
before the carbonization, and can be used as granular 
activated charcoal. As a result, restrictions on the use of 
activated charcoal are lightened, So that it can be expected 
that the activated charcoal is used in various fields Such as 
water treatment and gas treatment. Also, by using an RDF 
having relatively stable quality as a raw material, activated 
charcoal delivering Stable performance can be manufactured 
easily. 
0126. It is preferable that coal or high-carbon refuse be 
added to a solid fuel in which refuse is solidified to carry out 
carbonization. By adding coal or high-carbon refuse, a fixed 
amount of activated charcoal can be manufactured despite a 
change in amount of the obtained RDF, and also the content 
of ash in the activated charcoal is decreased, which results 
in an increase in adsorption performance of activated char 
coal. AS the high-carbon refuse, coal, used paper, pitch, 
waste plastics, etc. can be used. 
0127. The residue may be ground after the carbonization 
So that carbon matter and ash are Separated. By grinding the 
residue, ash can be removed easily, and also the Specific 
Surface area is increased, So that the use as powdery acti 
Vated charcoal is possible. Also, by Separating the carbon 
matter and ash after grinding, purer activated charcoal can 
be obtained. 

0128 Carbonization gas is preferably used as a heat 
Source for carbonization. Thereby, the carbonization gas can 
be used effectively in the System of carbonization process. 
Also, Since the quantity of gas discharged from the carbon 
ization process decreases, the purifying equipment for the 
gas can be made Small in size. 
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0129. Next, an example of the embodiment of the present 
invention will be described in detail. 

0130. The combustible wastes used in the present inven 
tion include tofu refuse, garbage, coffee grounds, chaff, beer 
cake, Sludge, used paper, and a refuse derived fuel. The 
carbonization is carried out in an inert atmosphere. In the 
method in accordance with the present invention, oxygen 
may be present at the time of carbonization, but the com 
bustion of carbon matter is controlled by the treatment in an 
inert atmosphere. As a result, the yield of carbonized prod 
ucts and the percentage of carbon matter in the carbonized 
products can be increased. Therefore, the carbonization is 
preferably carried out in an inert atmosphere. At the same 
time, the production of dioxin can be restrained. 

0131. As the carbonization furnace, an industrial furnace 
Such as an autoclave that can be pressurized can be used. The 
pressure in the furnace (plus pressure with respect to the 
atmospheric pressure) is preferably 0.5 to 50 MPa, more 
preferably being 1 to 30 MPa. If the pressure is lower than 
0.5 MPa, the yield of activated charcoal decreases, and if the 
pressure is higher than 50 MPa, the degree of increase in 
yield is low. In addition, as the carbonization furnace, a 
general industrial furnace can be used. For example, a rotary 
kiln, fluidized bed furnace, coke oven, or continuous car 
bonizing furnace can be used. 

0132) The carbonization temperature is 500 to 1000° C., 
preferably 600 to 800° C. If the temperature is lower than 
500 C., the performance as activated charcoal cannot be 
obtained. If the temperature is higher than 1000 C., an 
effect balanced with the quantity of input heat cannot be 
achieved. Also, there is a possibility of operation trouble 
caused by partial melting of ash component and degraded 
product quality. The carbonization time depends on the 
carbonization temperature. The carbonization time of at 
least 10 minutes is needed when the carbonization tempera 
ture is 600 C. and the pressure is 2 MPa. 
0133. The carbonized products may be further subjected 
to activation using water vapor etc. By the activation, the 
Specific Surface area and pore diameter of carbonized prod 
ucts can be increased. However, if the content of ash in the 
carbonized products is high, attention should be paid 
because the Specific Surface area is Sometimes decreased 
inversely by the consumption of carbon matter. 

0134. In the present invention, the specific surface area is 
higher and the yield of activated charcoal is higher than in 
the conventional method. The reason for this is presumed to 
be that tar and hydrocarbon gas contained in the generated 
gas precipitate on the Surface of the activated charcoal 
obtained Secondarily by carbonization, and easily are pyro 
lytically decomposed and carbonized under pressure. Also, 
it is thought that water vapor activating action due to water 
Vapor in the gas takes place at the same time. 

0135 When the obtained carbonized products are used as 
powdery activated charcoal, the products can be ground as 
necessary. By grinding them, an increase in Specific Surface 
area can be expected, and also ash can be removed easily by 
gravity Separation or the like. 

0.136 AS described above, according to the present 
invention, activated charcoal can be manufactured from 
combustible wastes in a high yield that has been difficult to 
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obtain in the prior art. Also at the Same time, activated 
charcoal having Stable quality and high performance can be 
manufactured. 

0.137 Further, the combustible gas generated at the time 
of carbonization can be used as a heat Source for carbon 
ization. This is preferable because the combustible gas can 
be used effectively within the system. Also, the combustible 
gas can be Supplied as an energy Source for various adjacent 
proceSSeS. 

0.138. It is especially preferable that as the combustible 
wastes that are used as a raw material, a refuse derived fuel 
(RDF) be used. The RDF is made up of combustible 
Substances and noncombustible Substances. The ratio of 
combustible Substances to noncombustible Substances 
depends greatly on the kind of RDF (the quality of refuse to 
be used as a raw material). The combustible Substances 
mainly include paper and plastics, while the noncombustible 
Substances include metals, Sand, and the like. In the case of 
the present invention, these combustible components are 
used. Therefore, the RDF containing the combustible com 
ponents in large quantities should preferably be used as a 
raw material. 

0.139. Also, high-carbon refuse Such as coal, used paper, 
pitch, waste plastics may be added to the RDF. In this case, 
the coal is preferably relatively young coal Such as brown 
coal. By adding these components, a fixed amount of 
activated charcoal can be manufactured despite a change in 
amount of the obtained RDF, and also the content of ash in 
the activated charcoal is decreased, which results in an 
increase in adsorption performance of activated charcoal. 

0140. As described above, by using a refuse derived fuel 
(RDF) as a raw material, a problem of difficulties in storing, 
transporting, and handling a raw material, which has been 
involved in the prior art, is Solved, and granular activated 
charcoal that has been difficult to obtain in the prior art can 
be manufactured. Also, at the Same time, activated charcoal 
having Stable quality and high performance can be manu 
factured. 

0.141. The following is a specific description of examples 
of the present invention. In these examples, an electric tube 
furnace as shown in FIG. 1 was used for carbonization. 

EXAMPLE 1. 

0142. A refuse derived fuel (RDF6) having the properties 
given in Table 5 was put into the electric heater 2, and was 
Subjected to carbonization for 10 minutes by Supplying the 
nitrogen gas 4 at a rate of 50 ml/min and by increasing the 
carbonization temperature to 600 C. at a rate of 10° C./min. 
The temperature was measured with the thermocouple 3, 
and was controlled by the temperature controller 7. The 
preSSure was kept at the atmospheric preSSure. 

0143. The obtained carbonized products maintained the 
granular shape. Also, the yield of activated charcoal was 
30%, the content of ash measured according to JIS M8812 
was 44%, and the specific surface area measured by the BET 
method was 116 m/g. 



TABLE 5 

Shape Columnar shape (9 mm dia x 15 mm) 

Water (wt %) 3.2 
Volatile matter (wt %) on dry basis 72.3 
Fixed carbon (wt %) on dry basis 13.1 
Ash (wt %) on dry basis 14.7 
Lower calorific value (kcal) 3850 

EXAMPLE 2 

0144 Carbonized products were obtained by completely 
the same method as that in example 1 except that the 
carbonization temperature was 800° C. The obtained car 
bonized products maintained the granular shape. Also, the 
yield of activated charcoal was 25.4%, the content of ash 
measured according to JIS M8812 was 51.5%, and the 
specific surface area measured by the BET method was 
108mm/g. 

EXAMPLE 3 

0145 A refuse derived fuel (RDF) having the properties 
given in Table 5 was Subjected to carbonization by an 
autoclave. The RDF was charged into the autoclave, and the 
atmosphere in the autoclave was replaced with nitrogen to 
remove oxygen. Thereafter, carbonization was carried out 
for 10 minutes by increasing the carbonization temperature 
to 600 C. at a rate of 10° C./min. The pressure at this time 
was 1.7 MPa. The yield of the obtained activated charcoal 
was 45%, the content of ash measured according to JIS 
M8812 was 43%, and the specific Surface area measured by 
the BET method was 160 m/g. 

EXAMPLE 4 

0146 Carbonized products were obtained by completely 
the same method as that in example 3 except that the 
carbonization temperature was 800° C. The pressure at this 
time was 2.5 MPa. The yield of activated charcoal was 
44.4%, the content of ash measured according to JIS M8812 
was 42.5%, and the Specific Surface area measured by the 
BET method was 118 m /g. 

EXAMPLE 5 

0147 Carbonized products were obtained by completely 
the same method as that in example 3 except that nitrogen 
with a pressure of 0.5 MPa was introduced into the autoclave 
at ordinary temperature. The preSSure at this time was 3.5 
MPa. The yield of activated charcoal was 46.4%, the content 
of ash measured according to JISM8812 was 41.5%, and the 
specific surface area measured by the BET method was 190 
m?g. 

EXAMPLE 6 

0148. A refuse derived fuel (RDF) having the properties 
given in Table 5 was Subjected to carbonization by an 
electric tube furnace shown in FIG. 5. The electric tube 
furnace shown in FIG. 5 differs from the furnace shown in 
FIG. 1 only in that an exhaust fan 8 is provided to subject 
carbonization gas to carbonization at the inlet of the tube 
furnace. 
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014.9 The nitrogen gas 4 was supplied from the upper 
part at a rate of 50 ml/min, and the carbonization exhaust gas 
5 was returned to the upper part of the tube furnace at a rate 
of 50 ml/min by the exhaust fan 8 to be mixed with the 
nitrogen gas 4. In this condition, carbonization was carried 
out for 10 minutes by increasing the carbonization tempera 
ture to 600 C. at a rate of 10 C./min. The carbonization 
preSSure was the atmospheric pressure. The yield of acti 
vated charcoal was 40%, the content of ash measured 
according to JIS M8812 was 44%, and the specific surface 
area measured by the BET method was 130 m /g. 

EXAMPLE 7 

0150 Carbonized products were obtained by completely 
the same method as that in example 6 except that the 
carbonization temperature was 800° C. The obtained car 
bonized products maintained the granular shape. Also, the 
yield of activated charcoal was 40.4%, the content of ash 
measured according to JIS M8812 was 42.5%, and the 
specific surface area measured by the BET method was 135 
m/g. 

EXAMPLE 8 

0151. A refuse derived fuel, which was obtained by 
adding waste plastics of 20 wt % with respect to the refuse 
derived fuel (RDF) having the properties given in Table 5 to 
the RDF in a pre-molding Step, was Subjected to carboniza 
tion by completely the same method as that in Example 2. 
The obtained carbonized products maintained the granular 
shape. Also, the yield of activated charcoal was 31.2%, the 
content of ash measured according to JIS M8812 was 46%, 
and the specific surface area measured by the BET method 
was 120 m/g. 

EXAMPLE 9 

0152 The performance of the obtained adsorbent was 
evaluated by the test apparatus shown in FIG. 6. The test 
apparatus has Such a construction as described below. Actual 
exhaust gas is taken from the exhaust gas flue 210 of a 
Sintering machine in an iron-manufacturing process, and the 
preSSure of the actual exhaust gas is increased by the booster 
211. The pressurized actual exhaust gas, passing through the 
flow regulator 212, is Sent to the exhaust gas inlet 213, 
through which the actual exhaust gas enters the adsorption 
tower 214. The adsorption tower 214 is filled with activated 
charcoal. After the actual exhaust gas comes into contact 
with the activated charcoal filled into the adsorption tower, 
it flows to the exhaust gas outlet 215. The actual exhaust gas 
discharged from the exhaust gas outlet 215 returns again to 
the exhaust gas flue of the Sintering machine. By using the 
test apparatus constructed as described above, an adsorption 
test was conducted by Setting the exhaust gas Space Velocity 
in the adsorption tower at 700 h". The exhaust gas tem 
perature at the time of adsorption test was about 120° C. The 
concentration of dioxin in the exhaust gas taken from the 
exhaust gas Sampling ports 216 and 217 was measured n=2 
times. The averaged result was that when the concentration 
of dioxin in the exhaust gas taken from the Sampling port 
216 was taken as 100, the concentration of dioxin in the 
exhaust gas taken from the sampling port 217 was 0.6. The 
dioxin described herein is a general term of polychlorod 
ibenzo-p-dioxin and polychlorodibenzo-furan. Also, the 
concentration of dioxin means an actual concentration, not 
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a toxicity conversion value. Also, The concentration of SOX 
in the exhaust gas taken from the exhaust gas Sampling ports 
216 and 217 was measured n=2 times. The averaged result 
was that when the concentration of SOX in the exhaust gas 
taken from the Sampling port 216 was taken as 100, the 
concentration of SOX in the exhaust gas taken from the 
sampling port 217 was 17. 

Comparative Example 1 

0153 Carbonized products were obtained by completely 
the same method as that in example 1 except that the 
carbonization temperature was 400° C. The obtained car 
bonized products maintained the granular shape. Also, the 
yield of activated charcoal was 47.8%, the content of ash 
measured according to JIS M8812 was 29.0%, and the 
specific surface area measured by the BET method was 0.1 
m/g. In this comparative example, since the carbonization 
temperature was too low, the Specific Surface area was 
remarkably Small, So that the performance as activated 
charcoal was not obtained. 

Embodiment 4 

0154) Embodiment 4 provides a method for manufactur 
ing activated charcoal from wastes, in which a refuse 
derived fuel is used as a raw material, and the raw material 
is Subjected to carbonization at a carbonization temperature 
of 500 to 1000 C. 

O155 In embodiment 4, as a raw material used in manu 
facturing activated charcoal, a refuse derived fuel (RDF) is 
Selected. The RDF is manufactured by grinding, drying, and 
forming general wastes and industrial wastes, and the size 
thereof ranges from a large Size of 15 cm to a particle size 
of about 2 mm. Also, it generally has a columnar shape, So 
that it is not only easy to Store and transport but also high in 
flowability. Also, when lime is added in the step of produc 
ing, the problem of odor is Solved. 
0156 By Subjecting such an RDF to carbonization at a 
carbonization temperature of 500 to 1000 C., granular 
activated charcoal is manufactured. Specifically, the residue 
after the carbonization has almost the Same shape as that 
before the carbonization, and can be used as granular 
activated charcoal. 

O157 The reason why the carbonization temperature is 
set at 500 to 1000 C. in this method is as described below. 
If the temperature is lower than 500 C., the performance as 
activated charcoal cannot be obtained. Also, even if the 
temperature is higher than 1000 C., the performance of 
activated charcoal does not increase, So that not only the 
thermal efficiency is decreased, but also ash component is 
partially melted, which may results in the occurrence of 
operation trouble and the degradation in quality of activated 
charcoal. From these considerations, the carbonization tem 
perature should preferably be 600 to 800° C. The carbon 
ization time depends on the carbonization temperature, and 
can be determined appropriately by a simple experiment 
performed by a perSon Skilled in the art. The carbonization 
time needs to be 10 minutes at the minimum when the 
carbonization temperature is 600 C. 
0158 Also, by using the RDF having relatively stable 
quality as a raw material, activated charcoal having Stable 
performance can be manufactured easily. Further, according 
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to this method, the RDF manufactured from refuse which is 
obtained by Separating plastics from general wastes can also 
be used, and therefore this method is excellent from the 
Viewpoint of waste treatment. 
0159. In the step before carbonization, the refuse derived 
fuel is preferably impregnated with a binder. 
0160 For the activated charcoal manufactured from 
RDF, in the case of being Subjected to industrial carboniza 
tion, that is, carbonization using, for example, a rotary kiln 
furnace or a fluidized bed furnace, even if the activated 
charcoal is compression molded in advance, the shape 
thereof is impaired physically, and thus the yield as granular 
activated charcoal decreases. By adding a binder to the 
refuse derived fuel before the step of carbonization, the 
binder plays a role of an adhesive for binding individual 
wastes to each other, So that the impairment of shape in the 
Step of carbonization can be kept to a minimum. 
0.161 Also, by impregnating a binder in the step before 
carbonization, the content of ash component in the activated 
charcoal is lowered. Consequently, not only the adsorption 
performance of activated charcoal can be increased, but also 
the physical Strength of activated charcoal can be enhanced. 
AS a result, the restriction imposed when activated charcoal 
is used is lightened, So that applications in various fields for 
water treatment and gas treatment can be expected. Also, 
even when the amount of RDF used changes, a fixed amount 
of activated charcoal can be manufactured. 

0162. It is desirable that the step of impregnating the 
refuse derived fuel with a binder be performed before the 
Step of compression molding the refuse derived fuel. In this 
case, the binder plays a role of an adhesive for binding 
individual wastes to each other, So that the impairment of 
shape of refuse derived fuel in the Step of carbonization can 
be kept to a minimum. 
0163 The carbonization is preferably carried out in the 
presence of water vapor. By carrying out the carbonization 
in the presence of water vapor, the Specific Surface area and 
pore diameter of carbonized products can be increased. 
0.164 Activation is preferably accomplished after the 
carbonization. The activation is accomplished by using 
water vapor etc. Thereby, the Specific Surface area and pore 
diameter of carbonized products can be increased. 
0.165 Carbonization gas should preferably be used as a 
heat Source for carbonization. By using carbonization gas as 
a heat Source for carbonization, the amount of other heat 
Sources used for carbonization can be decreased, and also 
the need for Special gas purifying equipment for carboniza 
tion gas is eliminated. 
0166 The following is a description of an example of the 
embodiment of the present invention. 
0.167 The RDF used as a raw material is made up of 
combustible Substances and noncombustible Substances. 
The ratio of combustible Substances to noncombustible 
Substances depends greatly on the kind of RDF (the quality 
of refuse to be used as a raw material). The combustible 
Substances mainly include paper and plastics, while the 
noncombustible Substances include metals, Sand, and the 
like. Specific combustible wastes include waste paper and 
used paper, Small pieces of wood, waste fibers, waste 
plastics, garbage, chaff, tofu refuse, coffee grounds, corn 
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refuse, beer cake, orange peel, Shredder dust, Sewage Sludge, 
and general wastes discharged from general households. In 
the case of the present invention, these combustible com 
ponents are used. Therefore, the RDF containing the com 
bustible components in large quantities should preferably be 
used as a raw material. 

0168 Also, a binder may be added to the RDF. For the 
binder used, cement etc. can be cited as an inorganic binder, 
while coal tar based heavy oil, pitch, coal liquid, oil-based 
Vacuum residue from a Specific oil, ethylene bottom oil, 
reformed oil, etc. can be cited as an organic binder. The 
binder may be any of these oils or may be a mixture of these 
oils. By impregnating these components, even when the 
amount of RDF used changes, not only a fixed amount of 
activated charcoal can be manufactured, but also the content 
of ash component in activated charcoal can be lowered, with 
the result that the adsorption performance of activated 
charcoal can be increased. 

0169. As the method for impregnation, the general 
method can be used. Also, there can be used a method in 
which a refuse derived fuel or a refuse derived fuel before 
the Step of compression molding is dipped in a melted binder 
for a certain period of time. By the control of dipping 
temperature and time, plastics contained as an RDF com 
ponent are melted or decomposed and thus dehydrochlori 
nation occurs. The resin Subjected to dehydrochlorination is 
turned into char, and is carbonized by carbonization in the 
next Step. 

0170 Also, the method for the addition of a binder and 
the method for compression molding after the addition of 
binder are not Subject to any special restriction. For 
example, the carbonized products can be molded into a 
desired shape Such as a pellet by being mixed, heated, and 
preSSurized using a molding machine Such as an extruder. 
Although the heating condition differS depending on the oil 
used, the heating temperature is preferably the lowest tem 
perature that can achieve Softening and melting. 

0171 The carbonization is carried out in an inert atmo 
Sphere. Oxygen may be present, but by carrying out the 
carbonization in an inert atmosphere, the combustion of 
carbon matter is restrained, with the result that the yield of 
carbonized product and the percentage of carbon matter in 
carbonized products can be increased. At the same time, the 
production of dioxin can be restrained. AS the carbonization 
furnace, a general industrial furnace can be used. For 
example, a rotary kiln, fluidized bed furnace, coke oven, or 
continuous carbonizing furnace can be used. 
0172. The carbonization temperature is 500 to 1000° C., 
preferably 600 to 800° C. If the temperature is lower than 
500 C., the performance as activated charcoal cannot be 
obtained. If the temperature is higher than 1000 C., the 
performance of activated charcoal does not increase, So that 
an effect balanced with the quantity of input heat cannot be 
achieved. Also, there is a possibility of operation trouble 
caused by partial melting of ash component and degraded 
product quality. Depending on the carbonization tempera 
ture, carbonization time of at least 10 minutes is needed 
when the carbonization temperature is 600 C. 
0173 The carbonization may be carried out in the pres 
ence of water vapor, or the carbonized products may further 
be Subjected to activation using water vapor etc. By this 
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treatment, the Specific Surface area and the pore diameter of 
carbonized products are increased. However, if the content 
of ash in the carbonized products is high, attention should be 
paid because the Specific Surface area is Sometimes 
decreased inversely by the consumption of carbon matter. 
0.174 Even if the obtained carbonized products are used 
for equipment Such as a fluidized bed, the carbonized 
products have a low physical powdering percentage and a 
high Strength. However, when the carbonized products are 
used as powdery activated charcoal, they can be ground as 
necessary. By the grinding, an increase in Specific Surface 
area is expected, and ash can be removed easily by gravity 
Separation or the like. 
0.175. Further, the combustible gas generated at the time 
of carbonization is preferable because it can be used as a 
heat Source for carbonization. Also, the combustible gas can 
be Supplied as energy for various adjacent processes. 
0176). In the above-mentioned embodiment of the present 
invention, by using a refuse derived fuel (RDF) as a raw 
material, a problem of difficulties in Storing, transporting, 
and handling a raw material, which has been involved in the 
prior art, is Solved, and granular activated charcoal that has 
been difficult to obtain in the prior art can be manufactured. 
Also, at the same time, activated charcoal having Stable 
quality and high performance can be manufactured. 
0177 Next, examples of the present invention will be 
described Specifically together with comparative examples. 
In these examples and comparative examples, an electric 
tube furnace as shown in FIG. 5 was used for carbonization. 

EXAMPLE 1. 

0178 A refuse derived fuel (RDF6) having the properties 
given in Table 6 was put into the electric heater 2, and was 
Subjected to carbonization for 10 minutes by Supplying the 
nitrogen gas 4 from the upper part at a rate of 50 ml/min and 
by increasing the carbonization temperature to 600 C. at a 
rate of 10 C./min. The temperature was measured with the 
thermocouple 3, and was controlled by the temperature 
controller 7. The obtained carbonized products maintained 
the granular shape. Also, the yield of activated charcoal was 
27%, the content of ash measured according to JIS M8812 
was 45%, and the specific surface area measured by the BET 
method was 114 m/g. Also, the Roga's test strength 
(weight of carbonized products remaining on the Screen 
after the test/weight of carbonized product before the 
test)x100) measured according to JIS M8801 was 60%. 

TABLE 7 

Shape Columnar shape (9 mm dia x 15 mm) 

Water (wt %) 3.2 
Volatile matter (wt %) on dry basis 72.3 
Fixed carbon (wt %) on dry basis 13.1 
Ash (wt %) on dry basis 14.7 
Lower calorific value (kcal) 3850 

EXAMPLE 2 

0179 A refuse derived fuel (RDF6) having the properties 
given in Table 6 before compression molding was impreg 
nated with 10 vol% of pitch before compression molding, 
was put into the electric heater 2, and was Subjected to 
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carbonization for 10 minutes by Supplying the nitrogen gas 
4 from the upper part at a rate of 50 ml/min and by 
increasing the carbonization temperature to 600 C. at a rate 
of 10 C./min. The temperature was measured with the 
thermocouple 3, and was controlled by the temperature 
controller 7. 

0180. The obtained carbonized products maintained the 
granular shape. Also, the yield of activated charcoal was 
40%, the content of ash measured according to JIS M8812 
was 40%, and the specific surface area measured by the BET 
method was 152 m/g. Also, the Roga's test strength mea 
sured according to JIS M8801 was 88%. 

EXAMPLE 3 

0181 Carbonized products were obtained by completely 
the same method as that in example 2 except that the 
carbonization temperature was 800° C. The obtained car 
bonized products maintained the granular shape. Also, the 
yield of activated charcoal was 35%, the content of ash 
measured according to JIS M8812 was 46%, and the specific 
surface area measured by the BET method was 148 m/g. 
Also, the Roga's test Strength measured according to JIS 
M8801 was 84%. 

EXAMPLE 4 

0182 A refuse derived fuel (RDF6) having the properties 
given in Table 6 before compression molding, which was 
impregnated with 10 vol % of pitch before compression 
molding, was Subjected to carbonization by completely the 
Same method as that in example 2 to obtain carbonized 
products. The obtained carbonized products maintained the 
granular shape. Also, the yield of activated charcoal was 
40%, the content of ash measured according to JIS M8812 
was 36%, and the specific surface area measured by the BET 
method was 152 m/g. Also, the Roga's test strength mea 
sured according to JIS M8801 was 97%. 

EXAMPLE 5 

0183) A refuse derived fuel (RDF6) having the properties 
given in Table 6 before compression molding, which was 
impregnated with 10 vol % of pitch before compression 
molding, was Subjected to carbonization by completely the 
Same method as that in example 3 to obtain carbonized 
products. The obtained carbonized products maintained the 
granular shape. Also, the yield of activated charcoal was 
35%, the content of ash measured according to JIS M8812 
was 40%, and the specific surface area measured by the BET 
method was 136 m/g. Also, the Roga's test strength mea 
sured according to JIS M8801 was 93%. 

EXAMPLE 6 

0184 Carbonized products were obtained by completely 
the same method as that in example 2 except that the 
carbonization temperature was 800° C. and the carboniza 
tion atmosphere was nitrogen gas containing 10% of water 
Vapor. The obtained carbonized products maintained the 
granular shape. Also, the yield of activated charcoal was 
34%, the content of ash measured according to JIS M8812 
was 46%, and the specific surface area measured by the BET 
method was 162 m/g. Also, the Roga's test strength mea 
sured according to JIS M8801 was 83%. 
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EXAMPLE 7 

0185. Carbonized products were obtained by completely 
the same method as that in example 2 except that the 
carbonization temperature was 800° C. The obtained car 
bonized products were activated for 15 minutes by nitrogen 
gas containing 10% of water vapor at a temperature of 850 
C. The obtained activated products maintained the granular 
shape. Also, the yield of activated charcoal was 32%, the 
content of ash measured according to JIS M8812 was 47%, 
and the specific surface area measured by the BET method 
was 173 m/g. Also, the Roga's test strength measured 
according to JIS M8801 was 83%. 

EXAMPLE 8 

0186 Carbonized products were obtained by completely 
the same method as that in example 2 except that the RDF 
was impregnated with pitch after compression molding. The 
obtained carbonized products maintained the granular shape. 
Also, the yield of activated charcoal was 40%, the content of 
ash measured according to JIS M8812 was 40%, and the 
specific surface area measured by the BET method was 152 
m/g. Also, the Roga's test strength measured according to 
JIS M8801 was 88%. 

EXAMPLE 9 

0187 Carbonized products were obtained by completely 
the same method as that in example 8 except that the 
carbonization temperature was 800° C. The obtained car 
bonized products maintained the granular shape. Also, the 
yield of activated charcoal was 35%, the content of ash 
measured according to JIS M8812 was 46%, and the specific 
surface area measured by the BET method was 146 m/g. 
Also, the Roga's test Strength measured according to JIS 
M8801 was 80%. 

EXAMPLE 10 

0188 Carbonized products were obtained by completely 
the same method as that in example 8 except that the amount 
of impregnated pitch was 50 vol%. The obtained carbonized 
products maintained the granular shape. Also, the yield of 
activated charcoal was 40%, the content of ash measured 
according to JIS M8812 was 36%, and the specific surface 
area measured by the BET method was 150 m /g. Also, the 
Roga's test strength measured according to JIS M8801 was 
95%. 

EXAMPLE 11 

0189 Carbonized products were obtained by completely 
the same method as that in example 9 except that the amount 
of impregnated pitch was 50 vol%. The obtained carbonized 
products maintained the granular shape. Also, the yield of 
activated charcoal was 35%, the content of ash measured 
according to JIS M8812 was 40%, and the specific surface 
area measured by the BET method was 135 m /g. Also, the 
Roga's test strength measured according to JIS M8801 was 
90%. 

EXAMPLE 12 

0190. Before compression molding, 20 wt % of pitch was 
added to refuse having the properties given in Table 7 before 
compression molding, which was obtained by Separating 
plastics from general wastes, and the refuse was molded by 
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a ring die type molding machine. The molded products were 
Strong ones maintaining the columnar shape. The molded 
products were put into the electric heater 2, and were 
Subjected to carbonization for 10 minutes by Supplying the 
nitrogen gas 4 from the upper part at a rate of 50 ml/min and 
by increasing the carbonization temperature to 800° C. at a 
rate of 10 C./min. The temperature was measured with the 
thermocouple 3, and was controlled by the temperature 
controller 7. 

0191 The obtained carbonized products maintained the 
granular shape. Also, the yield of activated charcoal was 
37%, the content of ash measured according to JIS M8812 
was 30%, and the specific surface area measured by the BET 
method was 150 m/g. Also, the Roga's test strength mea 
sured according to JIS M8801 was 86%. 

TABLE 7 

Shape Columnar shape (9 mm dia x 15 mm) 

Water (wt %) 2.5 
Volatile matter (wt %) on dry basis 65.4 
Fixed carbon (wt %) on dry basis 19.5 
Ash (wt %) on dry basis 8.8 
Lower calorific value (kcal) 3345 

Comparative Example 1 
0.192 Carbonized products were obtained by completely 
the same method as that in example 2 except that the 
carbonization temperature was 400 C. The obtained car 
bonized products maintained the granular shape. Also, the 
yield of activated charcoal was 47%, the content of ash 
measured according to JIS M8812 was 28%, and the specific 
surface area measured by the BET method was 0.2 m/g. 
Also, the Roga's test Strength measured according to JIS 
M8801 was 72%. Specifically, in this comparative example, 
the carbonization temperature was too low, So that the 
Specific Surface area was remarkably Small, and thus the 
performance as activated charcoal was not obtained. 

Comparative Example 2 
0193 Carbonized products were obtained by completely 
the same method as that in example 8 except that the 
carbonization temperature was 400° C. The obtained car 
bonized products maintained the granular shape. Also, the 
yield of activated charcoal was 47%, the content of ash 
measured according to JIS M8812 was 28%, and the specific 
surface area measured by the BET method was 0.1 m/g. 
Also, the Roga's test Strength measured according to JIS 
M8801 was 70%. In this comparative example as well, the 
carbonization temperature was too low, So that the Specific 
Surface area was remarkably Small, and thus the perfor 
mance as activated charcoal was not obtained. 

Comparative Example 3 

0194 Carbonized products were obtained by completely 
the Same method as that in example 12 except that refuse 
having the properties given in Table 7 before compression 
molding, which was obtained by Separating plastics from 
general wastes, was used (no binder was added). The molded 
products barely maintained the columnar shape, and were in 
a State of easily being taken apart into pieces by hand. Some 
obtained carbonized products maintained the columnar 
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shape, but most of them were in a powdery form. Also, the 
yield of activated charcoal was 30%, the content of ash 
measured according to JIS M8812 was 32%, and the specific 
surface area measured by the BET method was 110 m/g. 
Also, the Roga's test Strength measured according to JIS 
M8801 was 65%. In this comparative example, since plastic 
components, which are melted by frictional heat and com 
pression heat at the time of molding and play a role of a 
binder, had been removed by classification, although the 
carbonized products have Some degree of Specific Surface 
area, the Strength of carbonized products was not obtained. 

EXAMPLE 13 

0.195 The performance of the obtained adsorbent was 
evaluated by using the test apparatus shown in FIG. 6. The 
test apparatuS has Such a construction as described below. 
Actual exhaust gas is taken from the exhaust gas flue 210 of 
a sintering machine in an iron-manufacturing process, and 
the preSSure of the actual exhaust gas is increased by the 
booster 211. The pressurized actual exhaust gas, passing 
through the flow regulator 212, is Sent to the exhaust gas 
inlet 213, through which the actual exhaust gas enters the 
adsorption tower 214. The adsorption tower 214 is filled 
with activated charcoal, and is made up of the adsorption 
tower A and the regeneration tower B as shown in FIG. 9. 
After the actual exhaust gas comes into contact with the 
activated charcoal filled into the adsorption tower A, it flows 
to the exhaust gas outlet 215. Also, the activated charcoal in 
the adsorption tower A moves from an upper part of the 
adsorption tower A to a lower part thereof. The activated 
charcoal discharged from the lower part of the adsorption 
tower A is sent into the regeneration tower B by the 
conveying equipment 219. The activated charcoal Sent into 
the regeneration tower B is heated by external heating in the 
heating Section 223, by which adsorbed Substances are 
decomposed and released. The regenerated activated char 
coal is Sent into the adsorption tower A again by the 
conveying equipment 220. Thus, the activated charcoal 
filled into the adsorption tower 214 circulates between the 
adsorption tower A and the regeneration tower B by means 
of a moving bed. The actual exhaust gas discharged from the 
exhaust gas outlet 215 returns again to the exhaust gas flue 
of the Sintering machine. By using the test apparatus con 
Structed as described above, an adsorption test was con 
ducted by Setting the exhaust gas Space Velocity in the 
adsorption tower at 700 h. The exhaust gas temperature at 
the time of adsorption test was about 120° C. The concen 
tration of dioxin in the exhaust gas taken from the exhaust 
gas Sampling ports 216 and 217 was measured n=2 times. 
The averaged result was that when the concentration of 
dioxin in the exhaust gas taken from the Sampling port 216 
was taken as 100, the concentration of dioxin in the exhaust 
gas taken from the sampling port 217 was 0.5. The dioxin 
described herein is a general term of polychlorodibenzo-p- 
dioxin and polychlorodibenzo-furan. Also, the concentration 
of dioxin means an actual concentration, not a toxicity 
conversion value. Also, The concentration of SOX in the 
exhaust gas taken from the exhaust gas Sampling ports 216 
and 217 was measured n=2 times. The averaged result was 
that when the concentration of SOX in the exhaust gas taken 
from the Sampling port 216 was taken as 100, the concen 
tration of SOX in the exhaust gas taken from the Sampling 
port 217 was 15. After the completion of adsorption test, the 
amount of generated powder of -1 mm with respect to the 
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total circulation amount (total amount of activated charcoal 
discharged from the lower part of the adsorption tower A) 
was Smaller than 0.5%, and therefore activated charcoal 
having high performance and properties could be obtained 
by this method. 

What is claimed is: 
1. A method for treating combustible wastes, comprising 

the Steps of: 
carbonizing combustible wastes to obtain carbonized 

products and combustible gas, and 
using Said carbonized products to purify exhaust gas from 

a proceSS. 
2. The method of claim 1, wherein said combustible 

wastes contain at least one Selected from the group consist 
ing of paper and plastics. 

3. The method of claim 2, wherein said combustible 
wastes further contain at least one Selected from the group 
consisting of coal, coal tar, pitch, activated Sludge, and 
oil-based residue. 

4. The method of claim 2, wherein said combustible 
wastes further contain at least one Selected from the group 
consisting of mill Scales and dust of an electric dust collec 
tor. 

5. The method of claim 1, wherein said step of carbon 
izing comprises carbonizing Said combustible wastes at a 
carbonization temperature of 400° C. or more. 

6. The method of claim 5, wherein said step of carbon 
izing comprises carbonizing Said combustible wastes at a 
carbonization temperature of 600 C. or more. 

7. The method of claim 6, wherein said step of carbon 
izing comprises carbonizing Said combustible wastes at a 
carbonization temperature of 1000 to 1300 C. 

8. The method of claim 1, wherein said step of carbon 
izing comprises carbonizing Said combustible wastes in an 
inert atmosphere. 

9. The method of claim 1, wherein said step of carbon 
izing comprises: 

carbonizing Said combustible wastes to obtain carbonized 
products and combustible gas, and 

activating Said carbonized products. 
10. The method of claim 1, further comprising the step of 

grinding Said carbonized products So as to have a particle 
size of 5 mm or Smaller. 

11. The method of claim 1, wherein said carbonized 
products have a volatile matter of 5 wt % or less. 

12. The method of claim 11, wherein said carbonized 
products have a volatile matter of 1 wt % or less. 

13. The method of claim 1, wherein said exhaust gas from 
a process is exhaust gas from one process Selected from the 
group consisting of a refuse incinerator, electric power plant, 
Steel-making electric furnace, Scrap melting furnace, and 
Sintering machine for manufacturing iron. 

14. The method of claim 1, further comprising the step of 
using the recovered carbonized products as a fuel or a raw 
material. 

15. The method of claim 13, wherein said fuel is a fuel 
used for manufacturing Sintered ore in a Sintering machine 
for iron making. 

16. The method of claim 1, further comprising the step of 
using Said combustible gas as a heat Source for carbonization 
or iron-manufacturing process. 
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17. The method of claim 1, wherein said combustible 
wastes are a refuse derived fuel (RDF). 

18. The method claim 1, wherein 
Said combustible wastes contain at least one Selected from 

the group consisting of paper and plastics, 
Said combustible wastes further contain at least one 

Selected from a group consisting of mill Scales and dust 
of an electric dust collector; and 

Said Step of carbonizing comprises carbonizing combus 
tible wastes at a carbonization temperature of 1000 to 
1300° C. 

19. A method for treating combustible wastes, comprising 
the Steps of: 

preliminarily carbonizing Said combustible wastes to pro 
duce preliminarily carbonized products, 

molding Said preliminarily carbonized products to pro 
duce molded products, and 

carbonizing Said molded products to produce carbonized 
products. 

20. The method of claim 19, wherein said step of pre 
liminarily carbonizing comprises preliminarily carbonizing 
combustible wastes at a temperature of 300 to 800° C. 

21. The method of claim 19, wherein said step of molding 
comprises molding Said preliminarily carbonized products 
by a briquetting machine to produce briquettes. 

22. The method of claim 19, wherein said step of carbon 
izing comprises carbonizing Said molded products to at a 
temperature of 600 to 1000° C. 

23. The method of claim 19, wherein said step of carbon 
izing comprises carbonizing Said molded products in the 
presence of water vapor. 

24. The method of claim 19, wherein said step of carbon 
izing comprises carbonizing Said molded products by using 
carbonization gas as a heat Source. 

25. The method of claim 19, wherein said combustible 
wastes are combustible wastes containing a refuse derived 
fuel. 

26. The method of claim 19, wherein said combustible 
wastes are a refuse derived fuel. 

27. The method of claim 19, wherein said combustible 
wastes have an O/C atomicity ratio of 0.2 to 0.8 and an H/C 
atomicity ratio of 0.5 to 2.3. 

28. The method of claim 19, further comprising the steps 
of: 

disintegrating Said preliminarily carbonized products, and 
removing iron and nonferrous metals from the disinte 

grated preliminarily carbonized products. 
29. The method of claim 19, further comprising the step 

of adding coal or coke to Said preliminarily carbonized 
products. 

30. The method of claim 19, further comprising the step 
of adding and mixing a binder to and with Said preliminarily 
carbonized products. 

31. The method of claim 19, further comprising the step 
of using Said carbonized products as an agent for treating 
exhaust gas. 

32. The method of claim 19, further comprising the steps 
of: 

removing granular carbonized products from Said carbon 
ized products, and 
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returning Said granular carbonized products to Said Step of 
molding the preliminarily carbonized products. 

33. The method of claim 19, further comprising the steps 
of: 

removing granular carbonized products from Said carbon 
ized products, and 

using Said granular carbonized products as a raw material 
blown as a fuel. 

34. Activated charcoal manufactured by the method for 
treating combustible wastes according to claim 19. 

35. The carbonized products of claim 34, wherein said 
activated charcoal has a Roga's Strength of 88% or higher 
and a specific Surface area of 148 m/g or larger. 

36. A method for treating combustible wastes, comprising 
the Steps of: 

carbonizing Said combustible wastes at a temperature of 
500 to 1000 C.; and 

obtaining carbonized products and carbonization gas after 
the carbonization. 

37. The method of claim 36, wherein said carbonizing is 
carried out under a pressure of 0.5 to 50 MPa. 

38. The method of claim 36, wherein said combustible 
wastes are a solid fuel in which refuse is solidified. 

39. The method of claim 36, wherein said combustible 
wastes comprises a Solid fuel in which refuse is Solidified 
and coal or high-carbon refuse. 

40. The method of claim 36, wherein the residue obtained 
by carbonization is ground to Separate a carbon matter and 
ash. 
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41. The method of claim 36, further comprising the step 
of using Said carbonization gas as a heat Source for carbon 
ization. 

42. A method for treating combustible wastes, comprising 
the Steps of: 

preparing a refuse derived fuel; 
carbonizing Said refuse derived fuel at a temperature of 

500 to 1000 C.; and 
obtaining carbonized products and carbonization gas after 

the carbonizing. 
43. The method of claim 42, wherein said step of prepar 

ing the refuse derived fuel comprises impregnating Said 
refuse derived fuel with a binder. 

44. The method of claim 42, wherein said step of prepar 
ing the refuse derived fuel comprises impregnating Said 
refuse derived fuel with a binder and compression molding 
said refuse derived fuel. 

45. The method of claim 42, wherein said step of carbon 
izing comprises carbonizing Said refuse derived fuel in the 
presence of water vapor. 

46. The method of claim 42, further comprising the step 
of activating Said carbonized products. 

47. The method of claim 42, further comprising the step 
of using Said carbonization gas as a heat Source for carbon 
izing. 

48. Activated charcoal manufactured by the method for 
treating combustible wastes according to claim 42. 
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