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Published European patent application 0 236 992 by Farrier et al. discloses
a carbon fuel ele- Background of the Invention                       ment
and process for producing the carbon fuel element. The carbon fuel element
disclosed con- This invention relates to a heat source used in   5   tains
carbon powder, a binder and other additional smoking articles which produce
substantially no   ingredients as desired and is formed with one or visible
sidestream smoke. More particularly, this  more longitudinally extending
passageways. The invention relates to a carbon containing heat source
carbon fuel element is produced by pyrolizing a for a smoking article which
provides sufficient heat  carbon containing starting material in a
non-oxidiz- to release a flavored aerosol from a flavor bed for  10  ing
atmosphere, cooling the pyrolized material in a inhalation by the smoker.
non-oxidizing atmosphere, grinding the pyrolized There have been previous
attempts to provide   material, adding binder to the ground material to a
heat source for such a smoking article. However,  form the fuel element and
pyrolizing the formed these attempts have not been entirely satisfactory.
fuel element in a non-oxidizing atmosphere. A heat- For example, Siegel
U.S. Patent 2,907,686 dis-  15  ing step may be performed on the ground
material closes a charcoal rod having an ash content of    after grinding.
between 10% and 20% and a porosity on the order      Published European
patent application EP-A-0 of 50% to 60%. The charcoal rod is coated with a
245 732 by White et al. discloses a dual burn rate concentrated sugar
solution so as to form an im-  fuel element which utilizes a fast burning
segment pervious layer during burning. It was thought that  20  and a slow
burning segment. this layer would contain gases formed during         All
of these heat sources are deficient because smoking and concentrate the
heat thus formed.     they provide unsatisfactory heat transfer to the The
charcoal may or may not be activated.         flavor bed resulting in an
unsatisfactory smoking Boyd et al. U.S. Patent 3,943,941 discloses a
article, i.e., one which fails to simulate the flavor, tobacco substitute
which consists of a fuel and at  25  feel and number of puffs of a
conventional ciga- least one volatile substance impregnating the fuel.
rette. The fuel consists essentially of combustible, flexi-  Published
European Patent Application EP-A-0 ble and self-coherent fibers made of a
carbona-   270 916 discloses a smoking article containing an ceous material
containing at least 80 percent car-  aerosol producing substrate based on
porous alu- bon by weight. The carbon is the product of the   30  mina
material and having a carbonaceous fuel ele- controlled pyrolysis of a
cellulose based fiber con-  ment with several passageways, preferably about
taining only carbon, hydrogen and oxygen, and     13, therethrough. which
has suffered a weight loss of at least 60      Published European Patent
Application EP-A-0 percent during the pyrolysis.                     212
234 also discloses a smoking article having a Bolt et al. U.S. Patent
4,340,072 discloses an   35  small, high density combustible fuel element
which annular fuel rod extruded or molded from tobacco,  is extruded or
moulded from a mixture containing a tobacco substitute, a mixture of
tobacco sub-   comminuted or reconstituted tobacco and/or a to- stitute and
carbon, other combustible materials   bacco substitute, and preferably
contains combus- such as wood pulp, straw and heat-treated cel-   tible
carbon. Preferred fuel elements are also pro- lulose or an SCMC and carbon
mixture. The wall of  40  vided with one or more longitudinal passageways,
the fuel rod is substantially impervious to air.  more preferably from 5 to
9 or more. Banerjee et al. U.S. Patent 4,714,082 discloses   Steiner U.S.
Patent US-A-4 474 191 describes a short combustible fuel element having a
density  disposable smoking devices in a variety of pipe, greater than 0.5
g/cc. The fuel element disclosed in  cigarette or cigar configurations in
which the air- Banerjee has a plurality of longitudinal passage-  45
intake channel is separated from the combustion ways in an attempt to
maximize the heat transfer to  chamber by a fire-resistant but
heat-conductive the aerosol generator.                            wall. A
cigarette configuration may contain a Ion- Published European patent
application 0 117   gitudinal chimney made of a non-combustible ma- 355 by
Heam et al. discloses a carbon heat source  terial. The chimney wall is
corrugated to provide and a process for making a carbon heat source for  50
convex and concave areas inside, wherein volatile a smoking article. The
carbon heat source is     tobacco-simulating substances are deposited, and
formed from pyrolized tobacco or other carbona-   concave areas outside,
which act as furrows bring-. ceous material and is in the shape of a tube.
The  ing air necessary to activate combustion of the process for making the
carbon heat source com-    surrounding tobacco. prises three steps: a
pyrolysis step, a controlled   55 cooling step and either an oxygen
absorption step, a water desorption step or a salt impregnation and
subsequent heat treatment step. 2 



3                EP0352 108B1                       4 Summary of the
Invention                         releases flavored vapors when contacted
by hot gases flowing through heat source 20. The vapors In accordance with
this invention, there is pro-  pass into expansion chamber tube 12 forming
an vided a carbon-containing material having one or  aerosol that passes to
mouthpiece element 13, and more longitudinal fluid passages therethrough
char-   5   thence into the mouth of a smoker. acterized in that the or
each passage is defined by  Heat source 20 should meet a number of re- a
plurality of intersecting surfaces composed of  quirements in order for
smoking article 10 to per- combustible material, the geometric surface area
of  form satisfactorily. It should be small enough to fit said fluid
passages being at least equal to the  inside smoking article 10 and still
burn hot enough outside geometric surface area of the heat source.   10  to
ensure that the gases flowing therethrough are Each longitudinal air flow
passage preferably  heated sufficiently to release enough tobacco flavor
has the shape of a multi-pointed star. When the   from flavor bed 21 to
provide conventional cigarette heat source is ignited and air is drawn
through the  flavor to the smoker. Heat source 20 should also smoking
article, air is heated as it passes through  be capable of burning with a
limited amount of air the longitudinal air flow passageways. The heated
15  until the carbon in heat source 20 is expended. air flows through a
flavor bed, releasing a flavored  Ideally, heat source 20 leaves minimal
ash after aerosol for inhalation by the smoker.             combustion. It
also should produce significantly The heat source has a void volume greater
more carbon dioxide than carbon monoxide upon than about 50% with a mean
pore size of about     combustion. Heat source 20 should have a low one to
about 2 microns as measured on a mercury  20  degree of thermal
conductivity. If too much heat is porosimeter. The heat source has a
density of     conducted away from the burning zone to other between about
0.2 g/cc and about 1.5 g/cc. The    parts of heat source 20, combustion at
that point BET surface area of the charcoal particles used in  will cease
when the temperature drops below the the heat source is in the range of
about 50 m2/g to  extinguishment temperature of heat source 20. Fi- about
2000m2/g. In addition, catalysts and oxidizers  25  nally, heat source 20
should ignited under normal may be added to the charcoal to promote
complete  lighting conditions for a conventional cigarette. combustion and
to provide other desired burn char-   As discussed above, heat source 20
should acteristics.                                     leave minimal
residual ash after combustion. Resid- There is also provided a process for
manufac-  ual ash tends to form a barrier to the movement of turing the
heat source of this invention. The pro-  3o  oxygen into the unburned
carbon of heat source cess involves three basic steps: mixing charcoal of
20. This residual ash may also be pulled into flavor a desired size with
appropriate additives, molding  bed 21 or fall out of smoking article 10.
Thus, or extruding the mixture into the desired shape and  minimizing the
amount of ash left after combustion baking the extruded or molded material.
After bak-  is desirable. ing, the extruded or molded material may be fur-
35  It is possible to wash out ash-forming inorganic ther machined to final
tolerances.                substances from charcoal with acid. However,
this procedure would significantly increase the cost of Brief Description
of the Drawings                 heat source 20. Heat source 20 may be
formed from hardwood The above and other objects and advantages  40
charcoal or softwood charcoal. Typically a softwood of the invention will
be apparent upon consideration  charcoal or a hardwood charcoal yields a
heat of the following detailed description, taken in con-  source that is
comprised of about 89% carbon, junction with the accompanying drawings, in
which  about 1% hydrogen, about 3% oxygen and about like reference
characters refer to like parts through-  70% ash-forming inorganic
substances by weight. It out, and in which:                           45
is desirable to maximize the amount of pure carbon FIG. 1 is a longitudinal
cross-sectional view of a  per gram of heat source 20 to provide sufficient
smoking article in which the heat source of this  fuel. invention may be
employed; and                     The charcoal may be derived from various
FIG. 2 is an end view of one embodiment of the  carbon-yielding precursors
such as wood, wood heat source.                               so  bark,
peanut shells, coconut shells, tobacco, rice hulls, or any cellulose or
cellulose-derived material Detailed Description of the Invention
that has a high carbon yield. These carbon-yielding precursors are
carbonized using a semi-oxidizing Smoking article 10 consists of an active
ele-  process similar to that used to make wood charcoal ment 11, an
expansion chamber tube 12, and a   55  or the bark fly ash process as
described in U.S. mouthpiece element 13, overwrapped by cigarette   Patent
No. 3,152,985. 



wrapping paper 14. Active element 11 includes a      Preferably, a softwood
charcoal is used to pro- carbon heat source 20 and a flavor bed 21 which
duce heat source 20. Softwood charcoal is not as 3    5
EP0352108B1                        6 dense as hardwood charcoal making
softwood         the star. (See FIG. 2.) In addition, maximizing the
charcoal easier to burn.                           internal geometric
surface area of heat source 20 The charcoal may be activated or
unactivated.   by the use of one or more multi-pointed, star- Generally,
activating the charcoal increases the   shaped, longitudinal air flow
passageways 22, re- charcoal's effective surface area. Increased effec-   5
suits in a larger area of heat source 20 available for tive surface area is
important because this allows  combustion. This larger combustion area
results in more oxygen to be present at the point of combus-  a greater
volume of carbon involved in combustion tion, thus increasing ease of
ignition and burning  and therefore a hotter burning heat source. and
providing minimal residue.                        As discussed  previously,
heat source 20 As discussed previously, it is desirable to pre-  10  should
also possess low thermal conductivity. Low vent too much heat from being
lost from heat       thermal conductivity is desirable because heat source
20 to avoid extinguishing combustion of     source 20 should burn and
transfer heat to the air heat source 20. In addition, minimizing heat loss
flowing therethrough but not conduct heat to flavor helps maintain heat
source 20 near its combustion  bed 21. If heat source 20 conducts heat, the
time temperature between puffs by the smoker on   15  required to promote
combustion will increase. This smoking article 10. This minimizes the time
neces-  is undesirable because smoking article 10 will take sary to raise
the temperature of heat source 20 to  longer to light. Also, as discussed
previously, heat its combustion temperature during a puff. This in  must be
maintained at the burning zone of heat turn ensures that sufficiently hot
gases pass thor-  source 20. Preferably a charcoal with a relatively ough
flavor bed 21 throughout the puff by the   20  low thermal conductivity is
used to prevent the smoker on smoking article 10 and thus maximizes
mounting structure 24 used to position heat source the tobacco flavor
released from flavor bed 21.    20 in smoking article 10 from absorbing the
high The external geometric surface area of heat     heat generated during
combustion of heat source source 20 should be minimized to minimize radia-
20. Mounting structure 24 should retard oxygen tive heat loss. Preferably,
minimization of the exter-  25  from reaching the rear portion of the heat
source nal geometric surface area of heat source 20 is    20 thereby
helping to extinguish heat source 20 accomplished by forming heat source 20
in the      after flavor bed 21 has been consumed. This also shape of a
cylinder. Conductive heat loss to the   prevents heat source fall-out.
surrounding wrapper of smoking article 10 may be       The size of the raw
charcoal particles is an- minimized by ensuring that an annular air space
is  30  other important consideration for heat source 20. provided around
heat source 20. Preferably heat    The charcoal should be in the form of
small par- source 20 has a diameter of about 4.6 mm and a     ticles. These
small particles provide more carbon lengths of about 10 mm. The 4.6 mm
diameter        surface area in heat source 20 available for com- allows an
annular air space around heat source 20  bustion and results in a heat
source that is more without causing the diameter of smoking article 10   35
reactive. The size of these particles can be up to to be larger than the
diameter of a conventional   about 700 microns. Preferably these charcoal
par- cigarette.                                         ticles have an
average particle size of about 5 Heat source 20 should, however, transfer
as     microns up to about 30 microns. Various types of much heat as
possible to flavor bed 21. One        mills or other grinders may be used
to grind the means of accomplishing this heat transfer is to  40  charcoal
down to the desired size. Preferably a jet have one or more longitudinal
air flow passage-    mill is used. ways 22 through heat source 20.
Longitudinal air       The BET surface area of the charcoal particles flow
passageways 22 should have a large geomet-    should be in the range of
about 50 m2/g to about ric surface area to improve the heat transfer to the
2000 m2/g. Preferably, the BET surface area of the air flowing through heat
source 20. By maximizing   45  charcoal particles should be in the range of
about the geometric surface area of longitudinal air flow  200 m2/g to
about 600 m2/g. The higher the surface passageways 22, heat transfer to
flavor bed 21 is  area the more reactive the charcoal becomes be-
maximized. The shape and number of longitudinal    cause of the greater
availability of carbon surface air flow passageways 22 should be chosen
such      to react with oxygen for combustion. This is desir- that the
internal geometric surface area of heat  so  able because it yields a
hotter burning heat source source 20 is equal to or greater than the
external  and less residue. geometric surface area of heat source 20.
Prefer-      Concomitant with the need for small charcoal ably,
maximization of heat transfer to flavor bed 21  particles is the need for
enough oxygen, i.e., air, to 



is accomplished by forming each longitudinal air   promote combustion of
the fuel. Sufficient oxygen flow passageway 22 in the shape of a
multi-pointed  55  is provided by ensuring that heat source 20 has a star.
Even more preferably, each multi-pointed star  large void volume.
Preferably the void volume of should have long narrow points and a small
inside  heat source 20 is about 50% to about 60%. Also, circumference
defined by the innermost edges of    the pore size i.e., the space between
the charcoal 4    7                EP 0 352 108 B1                        8
particles, preferably is about one to about two   potassium ions or iron
ions promote combustion of microns as measured on a mercury porosimeter.
heat source 20 at a lower temperature or with lower A certain minimum
amount of carbon is need-    concentrations of oxygen available to the heat
ed in order for smoking article 10 to provide a   source than would occur
in heat source 20 without similar amount of static burn time and number of
5   the catalyst. Potassium carbonate, potassium ci- puffs to the smoker as
would a conventional ciga-  trate, iron oxide, iron oxalate, calcium
oxalate, ferric rette. Typically, the amount of heat source 20 that
citrate or ferrous acetate may be used. Other po- is combusted is about 65
mg of a carbon cylinder  tential catalysts include compounds of molybde-
which is 10 mm long by 4.65 mm in diameter. A     num, aluminum, sodium,
calcium and magnesium. greater amount may be needed taking into account  10
To ensure uniform distribution of these additives the volume of heat source
20 surrounded by and in  throughout heat source 20, these additives prefer-
front of mounting structure 24 which is not com-  ably are water soluble.
busted. As discussed above, that portion of the      Iron oxide, iron
oxalate or calcium oxalate may heat source 20 surrounded by and in front of
provide the added benefit of supplying more oxy- mounting structure 24 will
not burn because of the   15  gen to heat source 20. This added oxygen may
aid lack of oxygen.                                  in the combustion of
heat source 20. Other known In addition to the amount of carbon, the rate
of  oxidizers may also be added to heat source 20 to heat transfer, i.e.,
the amount of heat per weight of  promote more complete combustion of heat
source carbon transferred to the air passing through heat  20. source 20,
affects the amount of heat available to  20  As discussed previously, heat
source 20 flavor bed 21. The rate of heat transfer depends on  should have
a minimal amount of ash-forming in- the desired of heat source 20. As
discussed pre-  organic substances. However, charcoal has an ash- viously,
optimum heat transfer characteristics are  forming inorganic substance
content of about 5% achieved when the geometric surface area of Ion-  and
the addition of metal catalysts increases the gitudinal air flow
passageways 22 is at least equal  25  ash-forming inorganic substance
content to about to and preferably greater than the outside geomet-  6% to
about 8%. An ash-forming inorganic sub- ric surface area of heat source 20.
This may be   stance content of up to about 18% is acceptable achieved by
the use of one or more longitudinal air  but an ash-forming inorganic
substance content of flow passageways 22 each being in the shape of a  up
to about 8% is preferred. multi-pointed star having long, narrow points and
a   30  Heat source 20 can be manufactured according small inside
circumference defined by the inner-  to the following process. First,
charcoal should be most edges of the star.                           ground
to the desired size. As discussed previous- Heat source 20 should have a
density of from  ly, the particle size can be up to about 700 about 0.2
g/cc to about 1.5 g/cc. Preferably, the  microns. Preferably the particles
are ground to an density should be between about 0.5 g/cc and 0.8  35
average particle size of about 5 microns up to g/cc. The optimum density
maximizes both the      about 30 microns. amount of carbon and the
availability of oxygen at   The binder used to bind the charcoal particles
the point of combustion. Theoretically the density  together is preferably
a two-part binder system can be as high as 2.25 g/cc, which is the density
of  using relatively pure raw materials. The first binder pure carbon in
its graphitic crystalline form. How-  40  is a flour such as the flour of
wheat, barley, com, ever, if the density becomes too high the void    oat,
rye, rice, sorghum, mayo or soybean. The volume of heat source 20 will be
low. Lower yoid  high-protein (12-16%) or high-gluten (12-16%) volume means
that there is less oxygen available  flours of those listed above are
preferred. Even at the point of combustion. This results in a heat  more
desirable is a high-protein wheat flour. The source that is harder to burn.
However, if a catalyst  45  higher protein level flours are desirable
because is added to heat source 20, it is possible to use a  they increase
the binding properties of the flour, dense heat source, i.e., a heat source
with a small  thus increasing the strength of the finished carbon void
volume having a density approaching 2.25     heat source. The second binder
is a monosac- g/cc.                                             charide or
disaccharide, preferably sucrose (table Certain additives may be used in
heat source  50  sugar). The use of sucrose reduces the amount of 



20 to either lower the ignition temperature of heat  flour needed. It also
aids in the extrusion of the source 20 or to otherwise aid in the
combustion of  mixture. Both of these binders form a relatively heat source
20. This aid may take the form of     reactive carbon material upon
carbonization. It is promoting combustion of heat source 20 at a lower
also possible to produce a carbon heat source with temperature or with
lower concentrations of oxygen   55  a one-binder system of flour or other
known bind- or both.                                          ers. Sources
of metal ions, such as potassium ions     As discussed below, varying
concentrations of or iron ions may be used as catalysts. These      binders
can be used, but it is desirable to minimize 5    9
EP0352108B1                       10 the binder concentration to reduce the
thermal con-  dried, extruded or molded material is then baked in ductivity
and improve the burn characteristic of  an inert atmosphere at a
temperature sufficient to heat source 20. The binders used are carbonized
carbonize the binders and drive off volatiles from and leave behind a
carbon skeleton sufficient to  heat source 20. The charcoal may also be
baked bind the carbon particles together. The carbonizing   5   before it
is mixed with the binder and catalyst to process minimizes the likelihood
that complex pro-  drive off residual organics. Typically, the extruded
ducts will be formed from the uncarbonized binders  or molded material
should be baked at a tempera- during combustion of heat source 20.
ture of from about 500 [err] F to about 3000 [err] F. Prefer- After the
charcoal is ground to the desired size,  ably the extruded or molded
material is baked at a it is mixed with the flour, sugar, one or more burn
10  temperature of about 1400 [err] F to about 1800 [err] F. additives, and
water and mixed for a set period of  The baking temperature must be high
enough to time. In the preferred embodiment about 4 weight  drive off the
volatiles from the extruded or molded percent to about 45 weight percent,
more prefer-  material. However as the baking temperature in- ably about 7
weight percent to about 30 weight    creases, the thermal conductivity
increases. As dis- percent, of a high protein wheat flour is used. In  15
cussed previously, increased thermal conductivity the preferred embodiment,
about 1 weight percent  of heat source 20 is an undesirable characteristic.
to about 25 weight percent, more preferably about  Therefore, a compromise
temperature must be 5 weight percent to about 14 weight percent, of
chosen. sugar is used. In the preferred embodiment, about    The inert
atmosphere in which heat source 20 20 weight percent to about 95 weight
percent,  20  is baked is preferably helium or argon. By using more
preferably about 50 weight percent to about  either a helium or argon
atmosphere naturally oc- 85 weight percent, of charcoal is used. In the
curring nitrogen is removed. If a nitrogen atmo- preferred embodiment, up
to about 8 weight per-   sphere is used, the carbon will react with some of
cent, more preferably about 2.7 weight percent to  the nitrogen in the
atmosphere. This will result in about 5 weight percent, of potassium
citrate is  25  the formation of nitrogen oxides when heat source used.
Preferably iron oxide is also added to the  20 is burned. As discussed
previously, preferably mixture. In the preferred embodiment, up to about
the predominant combustion gas transmitted to the 2 weight percent, more
preferably about 0.3 weight  smoker is carbon dioxide. percent to about 1
weight percent, of iron oxide is   During baking, the extruded or molded
material used. Water is added in an amount sufficient to  30  will shrink
in the range of about 4% to about 10%. form an extrudable paste from the
mixture.        Therefore the extruded or molded material should The period
of time for mixing can be deter-    be molded or extruded to a size
slightly larger than mined by simple routine experimentation. The mix-
required for use as a heat source in order to take ing should ensure
thorough distribution of the var-  into account this shrinkage. ious
substances. Preferably, if a large volume is to  35  After the extruded or
molded material is baked, be mixed in a batch mode, mixing should be for
it may be cooled in an inert atmosphere to below about 15 minutes to about
one hour. If a small    about 200[err]F. The extruded or molded material
volume is to be mixed in a continuous mode, for   may also be cooled in an
atmosphere comprised of example, in a continuous mixing-extruder, mixing  a
mixture of inert gases and oxygen or oxygen need only be performed for a
few seconds.    40  containing compounds. At this point, the extruded The
mixture is then molded or extruded into   or molded material can then be
cut to the desired the desired shape. Extrusion is preferable because
length and ground to the final desired size for use this method is less
expensive than molding. If heat  as a heat source in a smoking article. The
extruded source 20 is to be extruded, an extrusion aid, such  or molded
material can be first ground to the as any vegetable oil like corn oil, may
be added to  45  desired size and then cut to the desired length. the
mixture about five minutes before the set pe-  Preferably, centerless
grinding is used to grind the riod of time expires. The oil lubricates the
mixture  extruded or molded material to the final desired 



facilitating its extrusion. Various types of extruders  size. manufactured
by various companies can be used. A mud chamber or a continuous mixing
extruder  50  Example 1 such as a Baker-Perkins twin-screw extruder is
preferred. The extruded density of the mixture       The following mixture
is blended in a Sigma should be between about 0.75 g/cc and about 1.75
Blade Mixer for approximately 30 minutes to make g/cc.
an extrudable mix: After the mixture has been molded or extruded,  55  65 g
hardwood charcoal milled to an average par- it may be dried to a moisture
content of between  ticle size of 30 microns: about 2 percent to about 11
percent, preferably   70 g unbleached wheat flour (Pillsbury's un- between
about 4 percent and about 6 percent. The  bleached enriched wheat flour); 6
11                EP 0 352 108 B1                  12 40 g sugar (Domino's
pure cane sugar);           The V-notched grooved graphite plates and ex-
50 g water.                                      truded rods were then
placed in a stainless steel After blending, the mixture was extruded using
container and continuously flushed with helium. a mud chamber type extruder
to a size of 0.200   The container was then placed in an oven and inches
outside diameter by 24 inches long with a   5   baked to 1700*F according
to the following oven star-shaped inside passageway. The rod was then
cycle: dried to a moisture level of about 5%. The rods  Room Temperature to
425 [err] F in 3.5 hours; were then cut or broken into 12-inch lengths,
then  425 [err] F to 525 [err] F for 1.5 hours; packed into a stainless
steel container which was  525 [err] F to 1700 [err] F for 2 hours; flushed
continuously with nitrogen. The container  10  Hold at 1700 [err] F for 3
hours; was then placed in an oven and baked to 1000 [err] F  1700[err] F to
room temperature as fast as oven could according to the following oven
cycle:           cool. Room Temperature to 425 [err] F in 3.5 hours;
Once cooled, the V-notched grooved graphite 425 [err] F to 525 [err] F for
1.5 hours;                plates and extruded rods were removed from the
525 F to 1000 [err] F for 2 hours;               15  stainless steel
container. The rods were removed Hold at 1000 [err] F for 2 hours;
from the graphite plate, cut to 10mm lengths, and 1000 [err] F to room
temperature as fast as oven could  ground to a 4.65mm outside diameter.
cool. Once cooled, the rods were removed from the   Example 3 stainless
steel box, cut to 10mm lengths, and used   20 as a carbon heat source.
The procedure for Example 2 was repeated, except that the softwood bark
charcoal fly ash (also Example 2
known as Bar Char or Bark Char) made by a process similar to U.S. Patent
No. 3,152,985, was The following mixture is blended in a Sigma   25  not
activated. Blade Mixer for approximately 20 minutes: 119 grams of a
softwood bark charcoal fly ash    Example 4 (also known as Bar Char or Bark
Char) made by a process similar to U.S. Patent No. 3,152,985. Be-   The
procedure for Example 2 was repeated, fore being used, the bark fly ash is
activated by   30  except the rods produced were dried to a moisture
processing the bark charcoal through a rotor cal-  level of 5% and placed
on the conveyor belt of a ciner with steam being injected into the
calciner.  continuous-belt baking oven, which was maintained The carbon
thus obtained is then milled to 90%-  at 1700 [err]F and continuously
flushed with helium or 325 mesh (Acticarb Industries brand "Watercarb"
argon. powdered activated carbon). The obtained powder  35 is then
jet-milled to a final average particle size of  Example 5 aproximately 10
to 12 microns. 44 grams of high-protein or high-gluten wheat flour  A
twin-screw extruder was used to mix and (Pillsbury's "balancer" high-gluten
untreated wheat  continuously extrude a mixture of three compo- flour).
40  nents: 1 gram of iron oxide, less than 44 microns in    (A) blended dry
ingredients (9.7 lbs. of high protein particle size.
or high-gluten wheat flour (Pillsbury's "balancer" Once blended, a solution
of the following ingre-  high-gluten untreated wheat flour); 35.0 lbs. of
car- dients is added to the dry ingredients and mixed  bon like that used
in Example 2; and 0.29 lbs. iron 



for 30 minutes:                              45  oxide, less than 44
microns in particle size); (B) a 120 grams water;
solution containing 17.65 lbs. of water, 4.85 lbs. of 22 grams sugar
(Domino's pure cane sugar);       sugar (Domino's pure cane sugar), 2.35
lbs. of 9 grams potassium citrate.                       potassium
citrate; and (C) 17.65 lbs. of water Once mixed, 3 grams of corn oil
(Mazola corn  (nominal value) in a ratio of 2.55 to 1.41 to 1.0. oil) were
added to the mixture and mixed for an  50  The above three components were
mixed and additional five minutes. The corn oil was used as  blended in the
twin-screw extruder and extruded an extrusion aid.
(adjusting the amount of water as necessary to After blending, the mixture
was extruded using  achieve the proper consistency of the extruded a mud
chamber type extruder to a size of 0.200   rod) to a size of 0.195 inches
outside diameter and inches outside diameter by 12 inches long with a   55
cut to a 12-inch length. The rod produced also had star-shaped inside
passageway. The rods were col-  a star-shaped inside passageway. The rods
were lected from  the extruder head on V-notched      then dried to a
moisture level of about 5%. The grooved graphite plates for ease of
processing.  rods were then placed on V-notched grooved 7    13
EP0352 108 B1                      14 graphite plates and further processed
as in Exam-  12. The heat source of any of claims 4 to 11 ple 2.
wherein said charcoal particles have a BET Thus it is seen that a
carbonaceous heat           surface area in the range of 5O[err]g to 2000
source that maximizes heat transfer to the flavor      [err]/g. bed,
undergoes nearly complete combustion leav-   5 ing minimal residual ash,
has a relatively low de-   13 The heat source of claim  12 wherein said
gree of thermal conductivity, and will ignite under    charcoal particles
have a BET surface area in normal conditions for a conventional cigarette
is     the range of 200 m2/g. provided. 10  14. The heat source of any of
claims 4 to 13 Claims
having an ash-forming inorganic substances content of up to 18%. 1. A heat
source for use in a smoking article comprising a body (20) of
carbon-containing    15. The heat source of claim 14 having an ash-
material having one or more longitudinal fluid  15  forming inorganic
substance content of up to passages (22) therethrough characterized in
8%. that the or each passage is defined by a plurality of intersecting
surfaces composed of  16. The heat source of any of claims 4 to 15
combustible material, the geometric surface        wherein said heat source
(20) contains at least area of said fluid passages being at least equal  20
one burn additive. to the outside geometric surface area of the heat
source.                                   17. The heat source of claim 16
having wherein the bum additive consists of one or more of 2. The heat
source of claim 1 wherein said one or      potassium  citrate, potassium
carbonate, iron more fluid passages (22) are formed in the   25    oxide,
calcium oxalate, iron oxalate, potassium shape of multi-pointed stars.
ions, iron ions, ferric citrate, ferrous acetate, a molybdenum compound, an
aluminium com- 3. The heat source of claim 1 or 2 wherein the
pound, a calcium compound, a magnesium heat source (20) is substantially
cylindrical.     compound, a sodium  compound, and ox- 30      idizers. 4.
The heat source of claim 1, 2 or 3 wherein said heat source (20) is
comprised of charcoal  18. The heat source of any of claims 4 to 17
particles derived from softwood or hardwood        having a density of 0.2
g/cc to 1.5 g/cc. charcoal. 35  19. The heat source of claim 18 having a
density 5. The heat source of claim 4 wherein said char-       of 0.5 g/cc
to 0.8 g/cc. coal is activated. 20. A process for making a heat source
according 6. The heat source of claim 5 wherein said ac-        to claim 1
which comprises: mixing charcoal tivation is accomplished by steam
oxidation.  40   particles with one or more additives; extruding or molding
said charcoal and additive to form a 



7. The heat source of any of claims 4 to 6 com-        body having one or
more longitudinal fluid prising a carbon content of 89 weight percent.
passages therethrough, wherein the or each passage is defined by a
plurality of intersect- &  The heat source of any of claims 4 to 7   45
ing surfaces composed of combustible ma- wherein said charcoal particles
are up to          terial, the geometric surface area of said pas- 700um in
size.                                     sage or passages being at least
equal to the outside geometric surface area of said heat 9. The heat source
of claim 8 wherein the char-       source; and baking said extruded or
molded coal particles are in the range of [err]  50  charcoal and additive;
characterised in that the in size.
charcoal particles are prepared from carbon- yielding precursors that have
been carbonized 10. The heat source of any of claims 4 to 9 having     in
an oxidising atmosphere. a void volume of 50% to 60%. 55  21. The process
of claim 20 wherein the or each 11. The heat source of any of claims 4 to
10           passage is formed in the shape of a multi- having a pore size
of [err] to [err].                  pointed star. 8    13                EP
0 352 108 B1                    14 *       L   M   S * graphite plates and
further processed as in Exam-  12. The heat source of any of claims 4 to 11
ple 2.                                                 wherein said
charcoal particles have a BET Thus it is seen that a carbonaceous heat
surface area in the range of [err] to 2000 source that maximizes heat
transfer to the flavor      [err]/g. bed, undergoes nearly complete
combustion leav-   5 ing minimal residual ash, has a relatively low de-
13. The heat source of claim  12 wherein said gree of thermal conductivity,
and will ignite under    charcoal particles have a BET surface area in
normal conditions for a conventional cigarette is     the range of 200
m2/g. provided. 10  14. The heat source of any of claims 4 to 13 Claims
having an ash-forming inorganic substances content of up to 18%. 1. A heat
source for use in a smoking article comprising a body (20) of
carbon-containing     15. The heat source of claim 14 having an ash-
material having one or more longitudinal fluid  15  forming inorganic
substance content of up to passages (22) therethrough characterized in
8%. that the or each passage is defined by a plurality of intersecting
surfaces composed of  16. The heat source of any of claims 4 to 15
combustible material, the geometric surface        wherein said heat source
(20) contains at least area of said fluid passages being at least equal  20
one burn additive. to the outside geometric surface area of the heat
source.                                    17. The heat source of claim 16
having wherein the bum additive consists of one or more of 2. The heat
source of claim 1 wherein said one or      potassium  citrate, potassium
carbonate, iron - more fluid passages (22) are formed in the   25    oxide,
calcium oxalate, iron oxalate, potassium shape of multi-pointed stars.
ions, iron ions, ferric citrate, ferrous acetate, a molybdenum compound, an
aluminium com- 3. The heat source of claim 1 or 2 wherein the
pound, a calcium compound, a magnesium heat source (20) is substantially
cylindrical.     compound, a sodium  compound, and ox- 30      idizers. 4.
The heat source of claim 1, 2 or 3 wherein said heat source (20) is
comprised of charcoal  18. The heat source of any of claims 4 to 17
particles derived from softwood or hardwood        having a density of 0.2
g/cc to 1.5 g/cc. charcoal. 36  19. The heat source of claim 18 having a
density 5. The heat source of claim 4 wherein said char-       of 0.5 g/cc
to 0.8 g/cc. coal is activated. 20. A process for making a heat source
according 



6. The heat source of claim 5 wherein said ac-         to claim 1 which
comprises: mixing charcoal tivation is accomplished by steam oxidation.  40
particles with one or more additives; extruding or molding said charcoal
and additive to form a 7. The heat source of any of claims 4 to 6 com-
body having one or more longitudinal fluid prising a carbon content of 89
weight percent.     passages therethrough, wherein the or each passage is
defined by a plurality of intersect- 8. The heat source of any of claims 4
to 7   45        ing surfaces composed of combustible ma- wherein said
charcoal particles are up to          terial, the geometric surface area of
said pas- 700[err] in size.                                    sage or
passages being at least equal to the outside geometric surface area of said
heat 9. The heat source of claim 8 wherein the char-        source; and
baking said extruded or molded coal particles are in the range of 5][err]
50  charcoal and additive; characterised in that the in size.
charcoal particles are prepared from carbon- yielding precursors that have
been carbonized 10. The heat source of any of claims 4 to 9 having    in an
oxidising atmosphere. a void volume of 50% to 60%. 55  21. The process of
claim 20 wherein the or each 11. The heat source of any of claims 4 to 10
passage is formed in the shape of a multi- having a pore size of [err].
pointed star. 8    15                EP 0 352 108 B1                    16
* 22. The process of claim 20 or 21 wherein one of      charcoal and
additives prior to said baking said additives is a binder.
step. 23. The process of claim 22 wherein said binder is  38. The process
of claim 37 wherein said extruded a flour, a monosaccharide or a
disaccharide.  5   or molded charcoal and additives is cooled to below 93 *
C (200 [err] F). 24. The process of claim 22 wherein said binder is a
two-part binder.                             39. The process of claim 37 or
38 wherein said extruded or molded charcoal and additives is 25. The
process of claim 24 wherein one binder of  10  cooled in an atmosphere of
inert gases and said two-part binder is flour and the other       oxygen or
oxygen compounds. binder is a monosaccharide or disaccharide.
PatentansprOche 26. The process of claim 25 wherein said flour is selected
from flours of wheat, barley, corn, rye   i5  1. WArmequelle zum Einsatz in
einer Raucherwa- rice, sorghum, mayo, soybeam or oat or com-       re,
welche einen KOrper (20) aus kohlenstoff- binations thereof.
enthaltendem  Material aufweist, welcher ein oder mehrere in Lngsrichtung
verlaufende 27. The process of claim 25 or 26 wherein said        und durch
dieses gehende FluiddurchgAnge monosaccharide or disaccharide is sucrose.
20     (22) hat, dadurch gekennzelchnet, daB der oder jeder Durchgang von
einer Mehrzahl von 28. The process of any of claims 20 to 27 further
sich schneidenden Flachen gebildet wird, wel- comprising adding oil to said
charcoal and        che aus dem brennbaren Material bestehen, additives
during said mixing step.                 und daB die geometrische
Oberflache der 25      Fluiddurchgange wenigstens gleich groB wie 29. The
process of claim 28 wherein said oil is a     die auBenseitige geometrische
Oberflache der vegetable oil, such as corn oil.
Warmequelle ist. 30. The process of any of claims 20 to 29 further  2.
Warmequelle nach Anspruch 1, bei der ein comprising drying said extruded or
molded   30    oder mehrere Fluiddurchgange (22) in Form charcoal and
additives prior to said baking       von mehrzackingen Stemen ausgebildet
sind. step. 3. Warmequelle nach Anspruch 1 oder 2, bei der 31. The process
of claim 30 wherein said extruded     die Warmequelle (20) im wesentlichen
zylin- or molded charcoal and additives is dried to a   35  drisch ist.
moisture content of between 2 and 11 percent. 4. Warmequelle nach Anspruch
1, 2 oder 3, bei- ,~  32. The process of claim 30 wherein said extruded
der die Warmequelle (20) Holzkohlepartikel 



or molded charcoal and additives is dried to a     aufweist, welche von
Weichholz- oder Hartholz- moisture content of between 4 and 6 percent.   40
Holzkohle stammen. 33. The process of any of claims 20 to 32 wherein  5.
Warmequelle nach Anspruch 4, bei der die said baking step is performed at a
temperature     Holzkohle aktiviert ist. of from 260 to 1648 0 C (to 500 to
3000 0 F). 45 6. Warmequelle nach Anspruch 5, bei der Aktivie- 34. The
process of claim 33 wherein said baking       rung mittels Dampfoxidation
erfolgt. step is performed at a temperature of from 760 to 982 * C (1400 *
F to 1800 F).               7. Warmequelle nach einem der AnsprOche 4 bis
6, welche einen Kohlenstoffgehalt von 89 35. The process of any of claims
23 to 34 wherein  so  Gew.-% aufweist. said baking step is performed in an
inert at- mosphere.                                      8  Warmequelle
nach einem der AnsprOche 4 bis 7, bei der die Holzkohlepartikel Abmessungen
36. The process of claim 3 wherein said inert         bis zu 700 Um haben.
atmosphere is helium or argon.            56 9. Wirmequelle nach Anspruch
8, bei der die 37. The process of any of claims 23 to 36 further
Holzkohlepartikel Abmessungen in einem Be- comprising cooling said extruded
or molded        reich von 5 am bis 30 Um haben. 9    17                EP
0 352 108 B1                   18      I !IIII 111111 11111 liii A ! * C
L  M   S* 10. Warmequelle nach elnem der Ansprdche 4 bis        der
Durchgange wenigstens gloich der aueen- 9, welche ein Porenvolumen von 50 %
bis 60        seitigen geometrischen Oberfliache der Heiz- % hat.
quelle ist; und Brennen des extrudierten oder geformten Materials aus
Holzkohle und Zusatz; 11. Warmequelle nach elnem der AnsprUche 4 bis   5
dadurch gekennzeichnet, daB die Holzkohle- 10, welche oine Porengro~e von 1
Um bis 2         partikel aus kohlenstoffbildenden Vorprodukten am hat.
hergestoilt sind, welche in einer oxidierenden Atmosphire karbonisiert
worden sind. 12. Warmequelle nach einem der AnsprUche 4 bis 11, bei der die
Holzkohlepartikel eine BET   10  21. Verfahren nach Anspruch 20, bei dem
der odor Oberfliche in einem Bereich von 50m2/g bis        jeder Durchgang
von der Gestalt eines mehr- 2000m2/g haben.
zackigen Sterns gebildet wird. 13. Warmequelle nach Anspruch 12, bei der
die     22. Verfahren nach Anspruch 20 odor 21, bei dem Holzkohlepartikel
eine BET Oberfilache in ei-  is  einer der Zusatze ein Bindemittel ist. nom
Bereich von 200m2/g haben. 23. Verfahren nach Anspruch 22, bei dem das 14.
WaIrmequelle nach einem der AnsprUche 4 bis       Bindemittel ein Mehl, ein
Monosaccharid odor 13, welche einen aschebildenden, anorgani-        ein
Disaccharid ist. schen Substanzgehalt von bis zu 18 % hat.  20 24.
Verfahren nach Anspruch 22, bei dem das 15. Warmequelle nach Anspruch 14,
welche einen        Bindemittel ein Zweistoffbindemittel ist.
aschebildenden, anorganischen Substanzgehalt von bis zu 8 % hat.
25. Verfahren nach Anspruch 24, bei dom ein Bin- 25      demittel des
Zweistoffbindemittels Mehl und 16. Warmequelle nach einem der AnsprUche 4
bis        das andere Bindemittel ein Monosaccharid 15, bei der die
Warmequelle (20) wenigstens       oder ein Disaccharid ist. einen
Brennzusatz enthalt. 26. Verfahren nach Anspruch 25, bei dem das 17.
Warmequelle nach Anspruch 16, bei der der  3o     Mehl aus der Gruppe
ausgewihit ist, welche Brennzusatz eonen oder mehrere der Stoffe
Mehisorten aus Weizen, Gerste, Mais, Lang- umfassend Kaliumzitrat,
Kaliumcarbonat, Ei-       kornreis, Sorghum, Majonaise, Sojabohnen senoxid,
Kalziumoxalat, Eisenoxalat, Kaliumio-    oder Hafer oder Kombinationen
hiervon urn- non, Eisenionen, Eisenzitrat, Eisenacetat, eine   faBt
Molybdilnverbindung, eine Aluminiumverbin-  S5 dung, eine
Kalziumverbindung, eine Magnesi-    27. Verfahren nach Anspruch 25 oder 26,
bei dom 



umverbindung, eine Natriumverbindung und          das Monosaccharid oder
das Disaccharid Su- Oxidationsmittel aufweist.                        crose
ist. 18a Wirmequelle nach einem der AnsprUche 4 bis  40  2& Verfahren nach
einem der AnsprUche 20 bis 17, welcheoeine Dichte von 0,2g/cc bis 1,5 g/cc
27, welches ferner aufweist, daB (01 zu der hat.
Holzkohle und den Zusitzen wihrend des Mischschrittes zugegeben wird. 19.
Warmequelle nach Anspruch 18, welche eine Dichte von 0,5g/cc bis 0,8g/cc
hat.       45  29. Verfahren nach Anspruch 28, bei dem das 01 ein
Pflanzendl, wie Mais6l, ist. 20. Verfahron zum Herstellen einer Warmequelle
nach Anspruch 1, welches aufweist: Mischen     30. Verfahren nach einem der
Ansprlche 20 bis von Holzkohlepartikel mit einem oder mehreren     29,
welches ferner aufweist, daB das extrudier- Zusktzen; Extrudieren oder
Formen der Holz-  so   to oder geformte Material aus Holzkohle und kohle
und der Zusltze zur Bildung eines Kor-      Zusatzen vor dom  Brennschritt
getrocknet pers, weicher einen oder mehrere, in Langs-       wird. richtung
verlaufende Fluiddurchgange hat, die durch denselben gehen, wobel der odor
jeder    31. Verfahren nach Anspruch 30, bei dem das Durchgang von einer
Mehrzahl von sich   55        extrudierte odor geformte Material aus Holz-
schneidenden Flachen gebildet wird, welche        kohle und Zusatzen auf
einen Feuchtigkeitsge- aus brennbarem Material bestehen, die geo-
halt von zwischen 2 und 11 % getrocknet wird. metrische Oberflache des
Durchgangs oder 10    IIIII IIIIJl 11111  liiil Il 111 :  *L     M     S 19
EP 0352 108 B1                     20 32. Verfahren nach Anspruch 30, be!
dem  das       &  Source de chaleur solon la revendication 1 ou extrudierte
oder geformte Material aus Holz-       2, dans laquelle la source de
chaleur (20) a kohle und Zusatzen auf einen Feuchtigkeitsge-      une forme
pratiquement cylindrique. halt von zwischen 4 und 8 % getrocknet wird. 5
4. Source de chaleur solon la revendication 1, 2 '   33. Verfahren nach
einem der Ansprtche 20 bis          ou 3, dans laquelle la source de
chaleur (20) 32, bei dem der Brennschritt bei einer Tempe-      est form6e
de particules de charbon de bois ratur von 260 bis 1648' C (von 500 bis
derivdes de charbon de bois tendre ou dur. 3.000 ' F) durchgefUhrt wird. 10
5. Source de chaleur selon la revendication 4, 34. Verfahren nach Anspruch
33, bei dem  der           dans laquelle le charbon de bois est actif.
Brennschrift be! einer Temperatur von 760 bis 982-C (1.400*F bis 1.8000F)
durchgef0hrt       6. Source de chaleur selon la revendication 5, wird.
dans laquelle l'activation est realisee par oxy- 75      dation par de la
vapeur d'eau. 35. Verfahren nach einem der AnsprUche 23 bis 34, bei dom der
Brennschritt innerhalb einer   7. Source de chaleur solon l'une quelconque
des inerten Atmosphare durchgefUhrt wird.              revendications 4 &
6, comprenant une teneur en carbone de 89 % en poids. 36. Verfahren nach
Anspruch 3, be! dom die inerta  20 Atmosphare Helium odor Argon ist.
&  Source de chaleur solon l'une quelconque des revendications 4 a 7, dans
laquelle les parti- 37. Verfahren nach einem der Ansprlche 23 bis
cules de charbon de bois ont une dimension 36, welches ferner aufweist, daB
das extrudier-    infdrieure ou dgale A 700 um. to oder geformte Material
aus Holzkohle und   25 Zusatzen vor dom Brennschritt gekahit wird.     9.
Source de chaleur solon la revendication 8, dans laquelle les particules de
charbon de bois 38 Verfahren nach Anspruch 37, bei dem  das            ont
une dimension comprise entre 5 et 30 Um. extrudierte odor geformte Material
aus Holz- kohle und Zusatzen auf unter 93*C (200' F)  30  10. Source de
chaleur solon l'une quelconque des gekUhit wird.
revendications 4 & 9, ayant un volume de vide compris entre 50 et 60 %. 



39. Verfahren nach Anspruch 37 oder 38, bei dem das extrudierte oder
goformte Material aus      11. Source de chaleur solon l'une quelconque des
Holzkohle und Zusatzen in einer Atmosphare  35     revendications 4 a 10,
ayant une porosite com- aus Inertgasen und Sauerstoff odor Sauerstoff-
prise entre 1 et 2 um. verbindungen gekUhlt wird. 12. Source de chaleur
solon 'une quelconque des Revendlcatlons
revendications 4 a 11, dans laquelle les parti- 40      cules de charbon de
bois ont une surface 1. Source de chaleur destinee a 8tre utilisee dans
specifique BET comprise entre 50 et 2 000 un article & fumer, comprenant un
corps (20)       m2Ig. en un materiau contenant du carbone, ayant un ou
plusieurs passages longitudinaux (22) de     13. Source de chaleur solon la
revendication 12, fluide, caracterisee en ce quo le passage ou   45  dans
laquolle les particules de charbon de bois chaque passage est delimit6 par
plusieurs sur-     ont une surface specifique BET de l'ordre de faces
secantes composees d'un materiau com-        200 m2/g. bustible, I'aire de
la surface geometrique des passages de fluide etant au moins egale a
14. Source de chaleur solon l'une quelconque des l'aire de la surface
geometrique externe de la  50  revendications 4 & 13, ayant une toneur en
source de chaleur.                                 substances minerales
formant des cendres in- ferieure ou egale A 18 %. 2. Source de chaleur
solon la revendication 1, dans laquelle un ou plusiours passages de
15. Source de chaleur solon la revendication 14, fluide (22) sont r6alis6s
sous forme d'etoiles a   55  ayant une teneur en substances min6rales for-
plusieurs branches.                                mant des cendres
inferieure ou egale & 8 %.    21                EP 0 352 108 B1
22   I I     | lI| IIIJI 11111 ||  I!II *                          *
~~~~~~~~~~~C   L   M   S* 16. Source de chaleur solon l'une quelconque des
24. Procede solon la revendication 22, dans loquel revendications 4 a 15,
dans laquelle la source   le liant est un liant en deux parties. de chaleur
(20) contient au moins un adjuvant de combustion.
25. Procede selon la revendication 24, dans lequel 5      un liant du liant
en deux parties est une farine 17. Source de chalour solon la revendication
16,     et l'autre est un monosaccharide ou un disac- dans laquelle
l'adjuvant de combustion corn-      charide. prend une ou plusiours
substances choisies parmi le citrate de potassium, 1e carbonate de  26.
Procede selon la revendication 25, dans lequel potassium, l'oxyde de for,
l'oxalate de calcium,   10  la farine est choisie parmi les farines de ble,
l'oxalate de for, les ions potassium, les ions    d'orge, de maTs, de
seigle, de riz, de sorgho, for, le citrate forrique, I'acetato ferreux, un
de mil, de soja ou d'avoine ou d'une de lours compost du molybdane, un
compost de I'alu-        combinaisons. minium, un compost du calcium, un
compost du magntsium, un compost du sodium et les  15  27. Proctdt solon la
revendication 25 ou 26, dans oxydants.
lequel le monosaccharide ou disaccharide est le saccharose. 18. Source de
chaleur solon l'une quelconque des revendications 4 & 17, ayant une masse
volu-  2& Proctdt solon 'une quelconque des revendi- mique comprise entre
0,2 et 1,5 g/cm3.    20      cations 20 & 27, compronant en outre
l'addition d'une huile au charbon de bois et aux adju- 19. Source de
chaleur selon la revendication 18,     vants lors de l'ttapo de melange.
ayant une masse volumique comprise entre 0,5 et 0,8 g/cm3.
29. Procedt selon la revendication 28, dans loquel 25      'huile est une
huile vegttale, par example de 20. Procedt de fabrication d'une source de
cha-      maTs. lour solon la revendication 1, comprenant le melange de
particules de charbon de bois      30. Procede solon l'une quelconque des
revendi- avoc un ou plusiours adjuvants, ['extrusion ou    cations 20 & 29,
comprenant on outre le st- le moulage du charbon de bois et de l'adjuvant
3o  chage du charbon de bois et des adjuvants sous forme d'un corps ayant
un ou plusiours       apres extrusion ou moulage et avant lttape de 



passages longitudinaux de fluide, le passage      cuisson. ou chaque
passage ttant dtlimitt par plusieurs surfaces concourantes compostes d'un
mate-    31. Proctdt solon la revendication 30, dans lequel riau
combustible, l'aire de la surface gtomttri-  35  le charbon de bois et les
adjuvants extrudts quo du passage ou des passages etant au           ou
moults sont sechts & une toneur on humi- moins tgale a l'aire de la surface
geomttrique    ditt comprise entre 2 et 11 %. externe de la source de
chalour, et la cuisson du charbon de bois et de l'adjuvant qui ont ett  32.
Procede solon la revendication 30, dans lequel extrudts ou moules,
caracterise en ce quo les  40  le charbon de bois et les adjuvants extrudes
particules de charbon de bois sont preparees      ou moults sont sdches a
une teneur en humi- & partir de prtcurseurs donnant du carbone et     dite
comprise entre 4 et 6 %. qui ont ett carbonises on atmosphbre oxydan- te.
33. Proctde solon l'une quelconque des revendi- 45      cations 20 & 32,
dens loquel l'ttape de cuisson 21. Procedt solon la revendication 20, dans
lequel   est realiseo & une temperature comprise entre le passage ou chaque
passage est realist          260 et 1 648 *C (500 a 3 000 *F). avec la
configuration d'une ttoile & plusiours branches.
34. Procedt solon la revendication 33, dans lequel so     l'ttape de
cuisson est rtalisee a une temptra- 22. Proctdt solon la revendication 20
ou 21, dans    ture comprise entre 760 et 982 *C (1 400 & 1 loquel l'un des
adjuvants est un liant.           800 * F). 23. Procedt solon la
revendication 22, dans lequel  35. Proctdt solon l'une quelconque des
revendi- le liant est une farine, un monosaccharide ou  5s  cations 23 a
34, dens loquel l'etape de cuisson un disaccharide.
est realisto en atmosphere inerte. 12    23                EP 0 362 108 B1
24  -|I ||||  ||||| |  il|   1l 36. Proc6d6 selon la revendication 35, dans
loquel l'atmosphbre inerte est l'argon ou lh6lium. 37. Promcd4 solon l'une
quelconque des revendi- cations 23 A 36, comprenant en outre le refrol-   5
dissement du charbon de bois et des adju- vants qul ont Mt extrudes ou
moulds avant l'6tape de cuisson. 38. Proc6d6 selon la revendication 37,
dans lequel  1o le charbon de bois et les adjuvants qul ont ft4 extrudds ou
moulds sont refroidis a une tem- p~rature inf~rieure a 93 * C (200 * F).
39. Proc~d4 selon la revendication 37 ou 38, dans  15 lequel le charbon de
bois et les adjuvants qui ont Atd extrudds ou moules sont refroidis on
atmosphbre de gaz inerte et d'oxygene ou de composds de I'oxygbne. 20 25 30
35 40 45 50 55 13    


