Process and contrivance for the coking of coal mixtures with high swelling pressure characteristics in a
"non-recovery” or "heat-recovery” coke oven [0001]The present invention concerns a process for the
coking of coal with high swelling pressure characteristics in a "non-recovery" or "heat-recovery" coke
oven whereby a 5 coke oven bank composed of coke oven chambers arranged in a row is used for
the cyclical coking of coal and a quantity of coal pre-heated to a specific temperature is introduced into
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meeting of plastic zones. Swelling pressure’is caused by what is known as internal gas pressure,
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between[0002padinDsiriAg tihe biekirspraigsoal, tfwmmmnplwéngasystﬁm wmlm@sprbM@welling

Presstreg, e MUSKLE. e EShed ina igh degiie, Ao prasaly adusterin idepip prevent

damage 01J e oven chamber walls e swe INg pressure IS entails con rable

econom|Wé'i§)@w§€b$%ml@éfﬁ?@h@ﬂ*@b@k@sév@ﬁ@@mbéﬁhmwrmﬁﬁWé&éﬁﬁ#@ﬂWé@@éﬂﬂWcﬁi& to the

inflygncesRivanabiBe BERFTNE KRG SERSTHIRMING aMSIRMSBHNDABRE BYiads Teshshaamesbeen
maintain dthrou hout the life of ap oven. Because the amﬂunt of svx{elllr%%lp l§eure deC;P1 ePrimarily

on the ty 128, 8pr gs and anchors. example of a cross-anchoring sys oven
walls can be found in WO 2009141086 A1.
[0003] Swelling pressure arises during the coking of coal in the so-called plastic zone of

the coke cake due to the splitting of the volatile coal components and tar, and tar seam

20  formation arising from the meeting of plastic zones. Swelling pressure is caused by what is
known as internal gas pressure, which arises in connection with the dilation and contraction
of the coal. The internal gas pressure is exerted on the coke oven chamber walls via the
already coked coal, as the coke first forms near the walls due to the hot coke oven chamber
walls. During the coking of coal, swelling pressure can arise that is high enough to damage

25 the coke oven chamber walls. Experience has shown that maximum swelling pressure is
reached at approximately 75% of operating time, defined as the period between two
loadings. As the bias springs of the cross-anchoring system serve to absorb the swelling
pressures, they must be pre-stressed to a high degree, and often precisely adjusted in order
to prevent damage of the coke oven chamber walls by the swelling pressure.

30 [0004] This entails considerable economic expense. Furthermore the coke oven
chamber walls must be repaired frequently due to the influence of swelling pressure if the
cross-anchoring system is improperly adjusted or has not been maintained throughout the
life of an oven. Because the amount of swelling pressure depends primarily on the type of



2 coal or mixture of types of coal used, severe limitations are often placed on the type of coal that can
be used for coking. Therefore, from the very beginnjng such coals cannot be used for coking that are
particularly well-suited for the intended use. It is also possible to reduce the swelling pressure by
introducing additives to the coal to be coked. Examples of these are 5 coke breeze with a high content
of volatileciraponaots ahtypeerbtiodateskbd; cererlinitaddusing: adidit \yescisonat aiwmdﬂsdtmle as
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avoid excessive swel pressure. The moisture content, the content of volatile coal components, the
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choice of coking conditions should play no role in coking. At the same time the design and construction
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order to make the coking process mare economical. [0007]The invention solves this task with a
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coal hopper from w he co can e loa into the co e 6ven ch er WI appropriate transport
equmeﬁt’”%ﬁé@l‘@al is brought to an elevated temperature of 100 to 400C under an inert gas, and the
coal is loaded under an inert gas into the coke oven chamber, 30the pre-warmed quantity of coal is put
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the swell essure 0 the coking can escape Into t as compartment over the coke cake, and 3
15  swelling pressure characteristics whereby the type of coal to be used can be freely selected

without the need to avoid excessive swelling pressure. The moisture content, the content of
volatile coal components, the load weight, the layer height, the type of coal, the maceral
group of the type of coal being used and the choice of coking conditions should play no role
in coking. At the same time the design and construction of intricate parts such as levelling
20 doors and cross anchoring should become unnecessesary in order to make the coking

process more economical.

[0007] The invention solves this task with a process for coking coal with high swelling
pressure characteristics in a “non-recovery” or “heat-recovery” coke oven bank whereby

J a coke oven bank composed of coke oven chambers arranged in a row is used for the
25 cyclical coking of coal,

o the coke oven chambers are loaded from a coal hopper from which the coal can be
loaded into the coke oven chamber with appropriate transport equipment,

o the coal is brought to an elevated temperature of 100 to 400°C under an inert gas, and
the coal is loaded under an inert gas into the coke oven chamber,

30 e the pre-warmed quantity of coal is put into the coke oven chamber to be filled at a
constant loading height without additional levelling so that the swelling pressure of the
coking can escape into the gas compartment over the coke cake, and



the coal is converted to coke in the designated coke oven chamber during the course of a coking
cycle. [0008]Loading the coke oven chamber with pye-heated coal, whereby the coal is initially heated
to a temperature of 100 to 400C, allows for a situation where part of the volatile 5 components has
been outgassed already and the heating takes place in a hermetically sealed environment so that no
coal is lost threngboepislyssiiercFustRer@aiahberisatbe fikchariedieaabis diemg shegcaungans of
transportation gprog&ki]nthg 8Pke oven cover in a "heat-recovery" or "non-recovery" coke oven bank,
whereby a speciﬁc oac?hglg%t is maintained, the swelling pressure can escape into the gas
compartment over the coke cake. 10[0009]At the elevated temperature of 100C to 400C the coal
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immediately released. A list and explanation of examples of coke ovens in the "heat-recovery” or
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30outgas. Thus the coking can begin directly after loading and heating. 4

[0010] At the same time, the operating time necessary to coke the coal in a “heat-
15  recovery” or “non-recovery” coke oven is substantially reduced, as a large share of the
volatile coal components have already been released in an external unit even before the
oven is loaded. This measure thus enhances the cost-effectiveness of the “heat-recovery” or

“non-recovery” coking process.

[0011] Moreover, during loading the elaborate design and construction of the levelling
20 door openings and the cross anchoring is unnecessary, substantially enhancing the cost-
effectiveness of the process.

[0012] “Heat-recovery” or “non-recovery” coke oven banks are suitable for this process
because their method of construction allows for a gas compartment over the coke cake that
is intended for partial combustion of coking gas in the typical method of construction of this
25  design. Coking ovens that are not of this design have no compartment or only a very small
compartment for offgassing, so the swelling pressure cannot be immediately released. A list
and explanation of examples of coke ovens in the “heat-recovery” or “non-recovery” designs
are found in patent specifications US 4344820 A, US 4287024 A, US 5114542 A, GB
1555400 A or CA 2052177 C. The heating also causes the water contained in the coal to
30  outgas. Thus the coking can begin directly after loading and heating.

[0013] Warming coal for heat recovery and in order to improve the coking process is
already known. DE 4204578 C2 describes processes for drying and pre-heating the feed



coal through heat recovery from hot raw gas, which is characterised in that wet feed coal is brought by
means of a counterflow into direct contact with raw gas that is cooled from an operating temperature of
700 to 900C to an outlet temperature of approximately 550C. This process serves primarily to improve
the energy effectiveness of the horizontal chamber 5 coking, whereby the sensible heat is extracted
from the caleranddgih@sangavay fasrahpoasibigsanhieing etacatersodhe eacessive tbeaceal. The
coal is injtj re-drj the N rdi a isture coal.
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Neither does it describe how swelling pressure can be counteracted by the use 20 of pre-heated coal.
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invention. Pre-heating can thén take place, Tor instance, in an intermediate containér. This can be in
the form @f.a hopper, box or cone. Pipes for transporting hot solids are sufficiently known in the state

of the art. In one embodiment of the invention, the coke oven chambers are loaded with the pre-heated

coal fro | hopper 5 thrpugh pipes under inert gas. The coal can also be advantagepusly
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valves or slides are suitable for this. [0018]The coke oven chamber can also be filled with pre-heated
coa%ofron?fanSé{Peated coal. Pipe chutes aré named as the exclusive transportation medium to be

used. For the current invention, however, it is theoretically possible to use any means of
transportation for pre-heated coal in which it can be loaded into coke oven chambers in a

hermetically sealed environment.

[0016] It is important for the execution of the present invention process for the coal to

25 reach a quasi-fluid state, depending on the type of coal, so that homogenous loading is
possible. Also, the moisture content, the content of volatile coal components, the load weight,
the height of the layer, the type of coal, the maceral group of the coal and the coking speed
through pre-heating and homogenous loading no longer play a role.

[0017] In the process, the pre-heated coal can be produced in various ways. The coal is
30 taken from one of the coal hoppers assigned to one of the coke oven banks in a preferred
embodiment of the invention. Pre-heating can then take place, for instance, in an
intermediate container. This can be in the form of a hopper, box or cone. Pipes for
transporting hot solids are sufficiently known in the state of the art. In one embodiment of the
invention, the coke oven chambers are loaded with the pre-heated coal from a coal hopper



hopper via conveyer belts under inert gas. The pre-heating can take place, for instance, in an
intermediate container. This can be in the form of a.hopper, box, or cone. Conveyer belts used to
transport hot solids are sufficiently known in the state of the art. The coal can also be 10 pre-heated
on the conveyer belt. The conveyer belt or the housing of the conveyer belt are equipped with devices,
accordinghtougiisgpebagiowerheft thespmeessathrinadidy fer doearnaléousty maieibd nheoegposeible
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[0020] The heating coils can be of any type; for instance, pipelines or radiators could be

20  considered. Hot transfer mediums flow through the heating coils. They can be of any type
and flow through the heating coils at a high temperature. The temperature can be at any
level. In an advantageous embodiment of the invention, the temperature is over 200 °C.

[0021] In one embodiment of the invention, the filling of the coke oven chamber with pre-
heated coal from the coal hopper or a container is effected by a coal charging car under inert

25 gas. For this, the coal can be heated either in the coal hopper or container or in the coal
charging car. For instance, the pre-heated coal can be supplied from a coal charging car
under inert gas, whereby the coal is heated in the coal charging car. If the heating takes
place in the coal charging car, then the coal charging car is equipped with devices for the
heating of the coal. These can be located in any part of the coal charging car. The coal

30 charging car is equipped with loading devices and emptying connections for filling the coke
oven chambers. Coal charging cars for filling coke oven chambers are sufficiently known in
the state of the art. An example of a coal charging car with a device for lifting covers from
filling hole frames in the furnace roof of a coke oven is found in WO 2009097984 A2.



under inert gas. This is necessary to avoid combustion of the coal during heating. Handling the coal
under inert gas is only necessary if the coal is heatgd. In the process, handling under inert gas is
understood to mean adding the coal and covering the coal with the inert gas in such a quantity as to
hinder the combustion or excessive reaction of the coal with air. 15[0025]The coal can be heated in
any of thppe@ejve- m&nﬁ@ymdaﬂramm‘@dimeatmﬁ@e ineshtions iheamkwayeﬁ ihdinerefisdilpabsiltetio use
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DE 281252200 e Bid889092 A, US 4389283 A. The coal is pre-heated to a temperature of 100 to
400C. [0026]Loading of the coke oven chambers with the hot coal takes place in one embodiment of

the invention through 1 to 4 fill holes in the coke oven cover. In the process, the coal charging car
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pipeline between the pipeline carrying the coal and the fill holes to be filled, without an inert gas
atmosphere. To this end at least two slides or other fittings are activated. The heated coal can be
loaded ofG®@Alportddecngrbgasigar pemiayemtynelibis & ggioallyhendextakewlse o rdiagddare
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heat the coal is taken from end ovens 1°to 6 of a coke oven bank near the coal tower and transferred
back to dA%¢en! affier L KEsnITHINANFEESHAIhE 188KCERIHR lIRAtRto ity EEsRd RIAYevice
for cokingredzalinat daghs understood to mean adding the coal and covering the coal with the inert

gas in such a quantity as to hinder the combustion or excessive reaction of the coal with air.

15 [0025] The coal can be heated in any of the above-mentioned transfer or storage
mediums in any way. It is therefore possible to use burners or a hot gas. The hot gas can
heat the coal either directly or in an indirect heat exchange. For instance, the coal can also
be heated through induction, microwave or arc heating. These types of heating are suitably
known in the state of the art. Examples of this are found in patent specifications DE 2812520

20 A1, GB 1089092 A, US 4389283 A. The coal is pre-heated to a temperature of 100 to 400°C.

[0026] Loading of the coke oven chambers with the hot coal takes place in one
embodiment of the invention through 1 to 4 fill holes in the coke oven cover. In the process,
the coal charging car travels along the cover of the coke oven chambers and enables the
coke oven chambers to be filled while covering the coal with the inert gas. Loading or

25  transporting the heated coal can be temporary or permanent. This typically occurs according
to a pre-determined plan of operation.

[0027] In one embodiment of the invention, the coke oven chamber is filled with the hot
coal through 1 to 4 fill holes in the coke oven chamber cover. The coke oven charging car
travels along the cover of the coke oven chambers and enables the coke oven chambers to
30 be filled by establishing only a connecting pipeline between the pipeline carrying the coal and
the fill holes to be filled, without an inert gas atmosphere. To this end at least two slides or
other fittings are activated. The heated coal can be loaded or transported temporarily or
permanently. This is typically undertaken according to a predetermined plan of operation.



5swelling pressure characteristics in a "non-recovery" or "heat-recovery" coke oven bank with the use
of a process according to one of the previous claims, including a coke oven bank or coke oven battery
with a number of coke oven chambers which must be loaded through the coke oven chamber covers,
a coal charging car that can travel along the top of the cover of a coke oven bank or 10battery and can
fill at leag0028] cokdrouea etmdadieient of the inoahiapper wdiwh siniing coakahdtgiogatayr ekorbe filled

with coalhesehy, by conl ehargagcAL AR fled vaing sylaRls deNigeR. A PRIBe 947

whereby the coal charging car Is equipped with coal loading connections that ena
combustR¥erataohfrfyRsetheosik® oven chambers without any air entering, and 15 the coal charging
car is equipped with a device to heat the coal [0030]One embodiment of the device provides for the

coal chargj art ip with a sealab | tainey for iner. gas. ne further
em bodinig%cnﬁ th eoczﬁ%%igéeé% r%?v?g &s g?ﬁﬁ%ncgké%o%%%g%%%raté %@C |Irl]§cf %%’ﬁ:c %@&ﬂ@aﬁé coal
fromda cGNIRE GIFRSTHE WRspeifisiescRaRgiMYTERY Y UDpEGaDIReANeR cerle-Ikencoamewitn

betweenthe RPBling ERIE¥ SRR Y \GiE Bk @Rt thecramée i and the oven fill hole to be
filled, and the connection between the conveyer belt and the charging car and the fill hole is

detachable with at least two sealable fittings such as slides, valves, bucket conveyers, screw
conveyers of otA@ofittingsn [COBRYT lseksoaleh Lajiaty cvths eyuibee dfvsokeaayevichdobieesntiiic T his can

be a more 25 sigRle,deyieR AHFBIRIAGI TR eh bl sish, as burners or feed connections for

hot gas. This can also be done through induction, microwave or arc heating in the coal charging car.
The coal charging car can be equipped with at least one sealable feed connection for the inert gas.
The coal chargiagcalrateangiigoche teauippeidavettabeg #ebispsefthly anvetacier fokéheyamebaghr 8

[0033]The inverbté%@%mgaﬁqmaﬁt@ggt%fngf[ﬁ%r}g/gﬁecm' of coke oven chambers in a manner

that avoids an increase in swelling pressure in a coke oven chamber during

e a coal hopper with which the coal charging car can be filled with coal, whereby

e the coal charging car can be filled, using suitable devices, with an inert gas whereby
the coal charging car is equipped with coal loading connections that enable the
combustion-free loading of the coke oven chambers without any air entering, and

15 e the coal charging car is equipped with a device to heat the coal

[0030] One embodiment of the device provides for the coal charging car to be equipped

with a sealable supply container for the inert gas.

[0031] One further embodiment of the device provides for the coke oven chamber to be
filled with the pre-heated coal from a coal charging car, whereby the charging car is equipped

20 with a canal-like connection between the pipeline carrying the coal with inert gas or the
conveyer belt, and the oven fill hole to be filled, and the connection between the conveyer
belt and the charging car and the fill hole is detachable with at least two sealable fittings such
as slides, valves, bucket conveyers, screw conveyers or other fittings.

[0032] The coal charging car is equipped with a device for heating. This can be a more

25  simple device according to the state of the art, such as burners or feed connections for hot
gas. This can also be done through induction, microwave or arc heating in the coal charging
car. The coal charging car can be equipped with at least one sealable feed connection for the
inert gas. The coal charging car can also be equipped with a sealable supply container for
the inert gas.



coking. This enables the coking process to be made more cost-effective. In addition, disadvantages
are avoided that are caused by excessive moisture content and 5disadvantageous content of volatile
components of the coal. [0034]The advantages of the invention are: The operating time between two
loading processes is substantially reduced, leading to an increase in equipment revenue and thus
greater qegasifectivEmessentidiypes dfecaalavithgeigh sifeelimg theckadiegchiacaktetigtics ihatoeasnnot be

dinl ional_haqrizontal ck I ive t ' d
wihout oy AR e S R T e e A e

the needRfiEth elpennadlerodBe aFRIRINY ASRRE NPIIELTIRRR). MRFFofifsHARCHE e §3a7fIdBiRensive
levelling gysigranagso madeiesidsaneeeessaey. R85 HhedriseveinyesitiRneeyderais explidined
more pregisely using two figure hereby these depict gnly possible embodiments of the invention.
FIG. 1 sh%s\ﬁé @Eiﬁé l<'/Seﬁc%l\éjten ?Qv%?tl\f?%ﬁeec%%mgﬂ5?8%§%c%1ref8$?§ading according to the present
invention. FIG. 2 shows the coal charging car according to the present invention. [0036]FIG. 1 shows a

coke ovapdzmk (1) nenstsingdauyetiaf pyantiele fka total of 20 eight coke oven chambers (2) of the
"heat-recovery” or "non-recovery" type. The coke oven chambers (2) are loaded through the filling

holes (3) in the coke oven cover (4). Two of the coke oven chambers (2) are depicted in an open
position after thérengpgtiaiinoftine heivieers tvadoadiegapehesesisesdoikentiady euctskrierings) is

located above the £0ke8YeR iRNRATBRIAPFIVBAUS knbiltR AR Q¥eBIRMNE R (R &re loaded by the

coal charging car (7), 25 which travels along the cover (4) of the coke oven bank (1) on a guide rail
(8), is positioned over the coke oven chamber to be filled (2) and loads the coke oven chamber to be
filled (2) via & dibgbewrgef nozz|evithithibbt spedlihg gtesksoa (Darbbiedstios ithheatthot the oeedl dharging
car (7). which isAuinReRySy adieaing disuice L dde E0R RADIDBER DN ondreLlimea coal
hopper (11) situated above the level of the coal charging car. Loading takes 30place under an inert
gas (12) that al$SedWERIHLHBHe P[P FRMAGSRRINAGAPERT11). The 9 coal charging car (7) can also

be placed under inert gas (12), so that the coal (9) can be transported to the coke oven chamber to be
filled (2) W'thooub%%riaﬁuésryé)%bnstruction complexity is reduced because the need for an expensive

cross- anchoring system is obviated.
e An otherwise necessary, expensive levelling system is also rendered unneccessary.

15 [0035] The present invention device is explained more precisely using two figures,
whereby these depict only possible embodiments of the invention. FIG. 1 shows a coke oven
bank with the coal charging car for loading according to the present invention. FIG. 2 shows
the coal charging car according to the present invention.

[0036] FIG. 1 shows a coke oven bank (1) consisting by way of example of a total of
20  eight coke oven chambers (2) of the “heat-recovery” or “non-recovery” type. The coke oven
chambers (2) are loaded through the filling holes (3) in the coke oven cover (4). Two of the
coke oven chambers (2) are depicted in an open position after the emptying of the previous
load, whereby the raised coke oven chamber door (5) is located above the coke oven
chamber opening (6). The coke oven chambers (2) are loaded by the coal charging car (7),
25  which travels along the cover (4) of the coke oven bank (1) on a guide rail (8), is positioned
over the coke oven chamber to be filled (2) and loads the coke oven chamber to be filled (2)
via a discharge nozzle with hot, pre-heated coal (9). The coke is heated in the coal charging
car (7), which is equipped with a heating device (10). The coal charging car (7) is loaded
from a coal hopper (11) situated above the level of the coal charging car. Loading takes
30  place under an inert gas (12) that also surrounds the coal (13) in the coal hopper (11). The



[0037]FIG. 2 shows a coal charging car (7) equipped with an opening for filling (14) and two heating
devices (10a,10b) with which the coal (9) can be prg-heated. Underneath the 5 coal charging car (7)
there is a discharge nozzle (15) through which the hot, pre-heated coal (9) can be loaded into the coke
oven chamber to be filled (2). The coal charging car (7) is equipped with a supply container for inert
gas (16) seathudaiginh atap (@) eatetsodsd (Qacesn hedtamspoyas (W)ad temihestioal Beguide wheels

a7) enagjgnggﬁ)ﬁrﬁﬁégr g@?ll %gg%%ﬁ(%b%g tr@.l#% ?ﬁﬁ); J?Q%%@g?&%ﬁgt@ﬂ“bm list 1Coke oven bank

2Coke oven e oven chamber cove e oven chamber door 6Coke oven
chamber opening 7Coal charging car 8Guide rails 9Hot, pre-heated coal 10Upper heating device 10a
Lower hqeosg]deviced.GbsHeatingcdavigehligaal Mappguipgbrekitampenial for filing (14) and

two heating devices (10a,10b) with which the coal (9) can be pre-heated. Underneath the

5  coal charging car (7) there is a discharge nozzle (15) through which the hot, pre-heated coal
(9) can be loaded into the coke oven chamber to be filled (2). The coal charging car (7) is
equipped with a supply container for inert gas (16) so that the hot, pre-heated coal (9) can be
transported without combustion. The guide wheels (17) enable the car to travel along the
guide rails (8).

10 [0038] Reference symbol list
Coke oven bank

Coke oven chamber

Fill holes

Coke oven chamber cover
Coke oven chamber door
Coke oven chamber opening
Coal charging car

0 N oo o~ WD =

Guide rails

9 Hot, pre-heated coal

10  Upper heating device

10a Lower heating device

10b Heating device

11 Coal hopper

12 Inert gas

13  Coal

14 Opening for loading the coke car
15  Discharge nozzle for the coal charging car
16 Supply container for inert gas
17 Guide wheels



140pening for loading the coke car 15Discharge nozzle for the coal charging car 16Supply container
for inert gas 17Guide wheels 10 Patent claims 1. The prgcess for coking coals (13) with high swelling
pressure characteristics in a "non-recovery" or "heat-recovery" coke oven bank (1), whereby

a coke oven bank (1) composed of coke oven chambers (2) arranged in 5a row is used for the cyclical
coking of coal |gg*eanqd the coke oven chambers (2) are loaded from a coal hopper (11) from which the

coal (13) can be oad%lg IlrJnSslng suitable transport equipment into the coke oven chamber (2), is

characterised in that 10 the coal (9) is brought to an elevated temperature of 100 to 400C under an
inert gas (12) anditherpeiandite s —RaJi@ndgsdeag edaunder ingittrginkldisdeuiecsakerndghiamber to

be filled (2), the pre-heated coal (9), at.a constant fill height withou itional levelling, is introduced
RIS A SERtnlN SoHm e D o

into the coke oven camBer An TR WGy L RREKS il rf)ar@l?syssure of the coking

can escape into the gas FO'E%QQ‘S%’HrPgSHQB?&CéH?ﬁp%%‘é% ﬁf‘goﬁgeoﬁﬁﬁ'c@n‘?@é}@ggﬂ%ﬁ&S&’ jfp coke in

the designated coke oven chamber (2) during a coking C%C e process accordingto claim 1 is
characterised in that the loa®ifi%y’ &% yeed for the cyclical coking of coal (9) and

e the coke oven chambers (2) are loaded from a coal hopper (11) from
which the coal (13) can be loaded using suitable transport equipment
into the coke oven chamber (2),

is characterised in that

10 e the coal (9) is brought to an elevated temperature of 100 to 400°C under
an inert gas (12) and the quantity of coal (9) is loaded under inert gas
(12) into the coke oven chamber to be filled (2),

e the pre-heated coal (9), at a constant fill height without additional

levelling, is introduced into the coke oven chamber to be filled (2) in

15 such a way that the swelling pressure of the coking can escape into the
gas compartment over the coke cake and

e the coal (9) can be converted to coke in the designated coke oven

chamber (2) during a coking cycle.

2. The process according to claim 1 is characterised in that the loading of the
20 coke oven chamber (2) takes place with the pre-heated coal (9) from a coal
hopper (11) via pipelines under inert gas (12).

3. The process according to claim 2 is characterised in that the pre-heated coal
(9) is supplied through pre-heating in the pipeline.

4. The process according to claim 1 is characterised in that the loading of the
25 coke oven chamber (2) with the pre-heated coal (9) takes place from a coal
hopper (11) via conveyer belts under inert gas (12).

5. The process according to claim 4 is characterised in that the pre-heated coal
(9) is supplied through pre-heating on the conveyor belt.



20coke oven chamber (2) takes place with the pre-heated coal (9) from a coal hopper (11) via
pipelines under inert gas (12). 3. The process according,to claim 2 is characterised in that the
pre-heated coal (9) is supplied through pre-heating in the pipeline. 4. The process according to claim
1 is characterised in that the loading of the 25coke oven chamber (2) with the pre-heated coal (9)
takes place from a.coﬁhecpm@ﬁes@ééodaﬁr@lmeyembelﬁs chdercireeiseghin(1Rat thédpreecptodesal

accerc_iing to claim 1 j CQ%@%@% dﬂén%t“g eg{ﬁé@@%ﬁ%ﬁ@&(% supplied through pre-heating in
oc isc

a fluidised bed. 7. The process accor aim aracterised in that the pre-heated coal (9) is
supplied from a coal container (11) in which the coal (13) is pre-heated. 58. The process according to
claim 7 is Chal’aCtEJ’iSe'dérptbaé§b%6@ﬁﬂ(ﬂ@)dsc|wat$dsiI&lﬁhﬁa@@éﬂi@éﬂtﬁiﬁﬂbflﬂé pieiheatewﬂsd]hrough

which hot mediumsf eg éj?o%n %)égﬁlél ’i Jaw ﬁe oV hgglt nh %Li[%s of these
' d In't e

mediums. 9. The p ess cording to one of the cI |s o aract 10
medium serving to heat the coal is taken from ovens 1 to 6 near the coal tower of a coke oven bank (1)

and after g has b@nm@Ipd)dfeéeaaawrmﬂgbaﬁlclwrﬂrvq%eawé?r)acteﬁhewmpmaesﬁea@@erct'rng tig claim 1

is characterised in th tthe coke ove ber is.filled with tg re- he al (9) from.a coal
charging car (11) 15§n e?qﬁgrﬁ ¥ Coq % 12?Brocehsesaa%lxg(c:)gsr ﬁrB one Q[ %é%loug} (I:cfalms 1to

10 is characterised wSWht@ﬁeStﬁﬂte (ﬁ)él@lmammec@? igvenadEs vﬂﬂﬁtﬁé @feohe@itédr@ea‘lf (Beom a
coal charging car (7) wagighy the charging car (7) establishes a canal-like connection (14,15) between
a pipeline carrying coal (13) under inert gas (12) or 20a conveyer belt and the oven fill hole to be filled
(3). 12. The process according to claim 10 is characterised in that the pre-heated coal (9) from a coal
charging car (7) i9suppiegogasiepisertygstéionentidhesiainscotd B18)dbaragtetisedha dhal tiearging

car (7). 19 medium serving to heat the coal is taken from ovens 1 to 6 near the coal tower
of a coke oven bank (1) and after it has been cooled is transferred back to an
oven (2).

10. The process according to claim 1 is characterised in that the coke oven
chamber (2) is filled with the pre-heated coal (9) from a coal charging car (11)
15 under inert gas (12).

11. The process according to one of the previous claims 1 to 10 is characterised
in that the coke oven chamber (2) is loaded with the pre-heated coal (9) from a
coal charging car (7) whereby the charging car (7) establishes a canal-like
connection (14,15) between a pipeline carrying coal (13) under inert gas (12) or
20 a conveyer belt and the oven fill hole to be filled (3).

12. The process according to claim 10 is characterised in that the pre-heated coal
(9) from a coal charging car (7) is supplied under inert gas (12) whereby the
coal (13) is heated in the coal charging car (7).

13. The process according to one of the claims 1 to 11 is characterised in that
25 the inert gas (12) is nitrogen, helium or argon.

14. The process according to one of the claims 1 to 11 is characterised in that the
coal (13) is heated by induction, microwave or arc heating.

15. The process according to one of the claims 1 to 14 is characterised in that the
coal (13) is heated to a temperature of 100 to 400°C.



13. The process according to one of the claims 1 to 11 is characterised in that 25the inert gas (12) is
nitrogen, helium or argon. 14. The process according to gne of the claims 1 to 11 is characterised in
that the coal (13) is heated by induction, microwave or arc heating. 12 16. The process according to
one of the claims 1 to 15 is characterised in that the coke oven chambers (2) are filled with the hot coal
(9) via 1 to 4 fill hoksT(3) protessakeoaiiay woves 64the dldinkevice! ®iscokirgatetiseB)ntiathigh
swelling pressure Ch%%%‘%ﬁ}éﬂ%%%e%"@ 5arr%cﬁ1}’e%f>6v§ rtH?ﬁﬁéﬂS&&"@%‘/ iqu% %Vﬁf‘r%tﬂ‘é@)iﬁ‘s'”g a
process according to one of the previous claims, including a coke ov Y)ank 1) or coke oven battery
(1) with a number of HBkekPQYRMERYSEL4)(2) that are to be loaded through the coke oven chamber
cover (4), 10 a coal charging car (7) that can travel along the cover (4) of the coke oven bank (1) or

battery (1) and wi ich at | one ¢ ven chamber (2). can be loade coal hopper (11) from
which the coal chj;\?glrr%vnl:caer%f)g(;gg'rg g?c@a gé\\'/vv'ﬂh%é aI‘?’ﬁﬁn %?c?ﬁ%grg[: e%%lé%bltf% {%%?S fﬂegpggrl‘(charging
car (7) cah be loaded&savlitaple tRaliceePresy vtk nvineoas (N2Usve & argcess asaptiaggiag car

(7) is equipped with ol feaskgraneat AnshOindladiadow for loading the coke oven chambers (2)
without combustion in a hermetically sealed environment, and 20 the coal charging car (7) is equipped

with a device for heatingecoal {8kel&vehhbativite @rccokdingdo blaieryl 7 jswittaeaotarisedadh cbiké the coal

charging car (7) is equipped,wifh 8@9'&& e %(rﬁ?@@é’]%ﬁ&g}g% tiélﬁegggg%&%ﬁ)c{ﬁazn@e device

according to claim 17 is characterised in tha oke oven chamber I with pre-heated
coal (9) from a coal chargin§¥&f (#): 25 whereby the charging car (7) establishes a canal-like
connection (14,15) between a pipeline carrying coal (13) under jinert gas (12) or the conveyer belt and

the ovenflll hole to be filled $3598h &AL NG FRICHON T2k Crs) BRYRIAAH N RO el Dl 1 @Erging car
(7) and fill hole (3) can be detaechkankig Bt tealsattery Séalabte Witingdich at least one coke oven

chamber (2) can be loaded,

e a coal hopper (11) from which the coal charging car (7) can be loaded
with coal (13),

15 characterised in that

e the coal charging car (7) can be loaded via suitable devices (16) with an
inert gas (12), whereby the coal charging car (7) is equipped with coal
feed connections (16) that allow for loading the coke oven chambers (2)

without combustion in a hermetically sealed environment, and

20 e the coal charging car (7) is equipped with a device for heating coal (9).

18. The device according to claim 17 is characterised in that the coal charging car
(7) is equipped with a sealable supply container (16) for the inert gas (12).

19. The device according to claim 17 is characterised in that the coke oven
chamber (2) is loaded with the pre-heated coal (9) from a coal charging car (7)
25 whereby the charging car (7) establishes a canal-like connection (14,15)
between a pipeline carrying coal (13) under inert gas (12) or the conveyer belt
and the oven fill hole to be filled (3) and the connection (14,15) between the
conveyer belt and charging car (7) and fill hole (3) can be detached via at least

two sealable fittings.



