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SPRUSON & FERGUSON

COMMONWEALTH OF AUSTRALIA 
PATENTS ACT 1952

DECLARATION IN SUPPORT OF A 
CONVENTION APPLICATION FOR A PATENT

In support of the Convention Application made for a patent for an 
invention entitled: .

Method for starting up a partial combustion process.

I, Onno Aalbers, of Carel van Bylandtlaan 30, 2596 HR The Hague, 
the Netherlands, do solemnly and sincerely declare as follows:-

1. I am authorised by SHELL INTERNATIONALE RESEARCH MAATSCHAPPIJ B.V., 
the applicant for the patent to make this declaration on its behalf.

2. The basic application(-5-) as defined by Section 141 of the Act was/-we 
made in Great Britain
ΟΠ 16th March, 1987
by Shell Internationale Research Maatschappij B.V.

3. Maarten Johannes VAN DER BURGT, a Netherlands citizen of Carel van 
Bylandtlaan 30, 2596 HR The Hague, the Netherlands.

(respectively), is/-an=e-the actual inventor(-s-) of the invention 
and ’ ‘ ............. '' ’ ‘ ■
the

the facts upon which the applicant is entitled to make 
application are as follows:

The Applicant is the assignee of the actual inventory).

4. basic application^) referred to in paragraph 2 of this.ie I ,. ,, . .
Declaration was/were· the first application (-5-) made in a 
Convention country in respect of ’ ' '
of the application.

DECLARED at The Hague this

TO: THE COMMISSIONER OF PATENTS 
AUSTRALIA

the invention the subject
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(12) PATENT ABRIDGMENT (11) document No. AU-B-13068/88 
(19) AUSTRALIAN PATENT OFFICE (10) Acceptance No. 599467

(54) Title
METHOD FOR STARTING UP A PARTIAL COMBUSTION PROCESS

International Patent Class if ication(s)
(51)4 C10J 003/00

(21) Application No.: 13068/88 (22) Application Date : 14.03.88

(30) Priority Data

(31) Number (32) Date (33) Country
8706135 16.03.87 GB UNITED KINGDOM

(43) Publication Date : 15.09.88

(44) Publication Date of Accepted Application : 19.07.90

(71) Applicant(s)
SHELL INTERNATIONALE RESEARCH MAATSCHAPPIJ B.V.

(72) Inventor(s)
MAARTEN JOHANNES VAN DER BURGT

(74) Attorney or Agent
SPRUSON & FERGUSON

(57) Claim

1. A nethod for starting up a partial combustion process, using a 
burner, wherein finely divided carbon-containing fuel is supplied 
to a reactor or gasifier and an oxygen-containing gas is supplied 
separately from the said fuel to the reactor or gasifier and is 
mixed with the said fuel adjacent the outlet of the burner in the 
reactor or gasifier, coirprising the step of supplying under 
appropriate process conditions during a predetermined period a low 
rank or impregnated particulate carbon-containing fuel to the 
reactor prior to the start of the partial combustion process, said 
low rank or impregnated fuel spontaneously reacting with oxygen 
when brought into contact, '-’ith the said oxygen-containing gas and 
subsequently switching the burner to a less reactive feed.
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printing.

Name and Address 
of Applicant: Shell Internationale Research Maatschappij B.V.

Carel van Bylandtlaan 30
2596 HR
The Hague
THE NETHERLANDS

Address for Service: Spruson & Ferguson, Patent Attorneys
Level 33 St Martins Tower, 31 Market Street
Sydney, New South Wales, 2000, Australia

Complete Specification for the invention entitled:

Method for Starting up a Partial Combustion Process

The following statement is a full description of this invention, including the 
best method of performing it known to me/us
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ABSTRACT

METHOD FOR STARTING UP A PARTIAL 
COMBUSTION PROCESS

A method for starting up a partial combustion process, using a 
burner, wherein finely divided carbon-containing fuel is supplied 
to a reactor or gasifier and an oxygen-containing gas is supplied 
separately from the said fuel to the reactor or gasifier and is 
mixed with the said fuel adjacent the outlet of the burner in the 
reactor or gasifier. During a predetermined period a lew rank

|0 particulate carbon-c.taining fuel is supplied to the reactor prior 
to the start of the partial combustion process, said lew rank fuel 
spontaneously reacting with oxygen when brought into contact with 
the said oxygen-containing gas and subsequently switching the 
burner to a less reactive feed.
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The invention relates to a method for starting up a partial 
cctribustion or gasification process using a burner wherein finely- 
divided carbon-containing fuel is supplied to a r'eactor or gasifier 
and an oxygen-containing gas is supplied separately from the said 
fuel to the reactor or gasifier and is mixed with the said fuel 
adjacent the outlet of the burner in the reactor or gasifier. In 
particular, such gasification processes are used for preparing 
synthesis gas.

Synthesis gas, consisting mainly of carbon monoxide and 
hydrogen, is produced by partial combustion of finely divided fuel 
with a substoichiometric amount of a combustion medium like pure 
oxygen or an oxygen-containing gas such as air. Depending on the 
composition of the combustion medium the synthesis gas may also 
contain other substances, which may be useful or may be considered 
pollutants.

In gasification processes, usually fuel in a finely divided 
state is passed with a carrier gas to a reactor zone via a burner, 
while the canbustion medium is either added to the fuel flow inside 
the burner or separately introduced into said reactor zone. Great 
care must be taken that the reactants are effectively mixed with 
each other. If the reactants are not brought into intimate contact 
with each other, the oxygen and fuel flow will follow at least 
partially independent paths inside the reactor. Since the reactor 
zone is filled with mainly hot carbon monoxide and hydrogen, the 
oxygen will rapidly react with these gases instead of with the 
fuel. The so formed very hot combustion products carbon dioxide and 
steam will also follow independent paths having poor contact with 
the relatively cold fuel flew. This behaviour of the oxygen will 
result in local hot spots in the reactor, thereby possibly causing
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damage to the reactor refractory lining and increased heat fluxes 
to the burner(s) applied.

Sufficient mixing of the fuel and the oxygen can be achieved 
by adding the oxygen to the fuel flow in the burner itself. A 
disadvantage of this method is that, in particular at high pressure 
gasification, the design and operation of the burner are highly 
critical. The reason for this is that the time elapsing between the 
moment of mixing and the moment the fuel/oxygen mixture enters 
into the reactor should be invariably shorter than the combustion 
induction time of the mixture, to prevent premature corbustion 
inside the burner.

Moreover, the velocity of the mixture inside the burner should 
be higher than the flame propagation velocity in order to prevent 
flashback. Hcwever, the combustion induction time shortens and the 
flame propagation velocity increases at a rise in gasification 
pressure. Further, if the burner is operated at a low fuel load, 
the combustion induction time or flashback condition might easily 
be reached in the burner itself, resulting in overheating and 
possibly damage to the burner.

The problems of premature combustion in the burner itself or 
flashback will not occur if the fuel and the oxygen are mixed 
outside the burner in the reactor space itself.

In order to start the gasification process, a separate 
start-up (ignition) burner is used to ignite the gasification 
process. Usually, oil- or gasfired start-up burners are applied.

However, the handling of such separate start-up burners is 
complicated. It is therefore an object of the invention to provide 
a method for starting up a gasification process which makes the use 
of separate start-up burners (ignition burners) superfluous.

It is another object of the invention to provide a simpler, 
faster and safer operation of gasification processes than can be 
obtained by means of conventional separate start-up burners.

The invention therefore provides a method for starting up a 
partial combustion process, using a burner, wherein finely divided 
carbon-containing fuel is supplied to a reactor or gasifier and an 
oxygen-containing gas is supplied separately from the said fuel to



the reactor or gasifier and is mixed with the said fuel adjacent 
the outlet of the burner in the reactor or gasifier, comprising the 
step of supplying under appropriate process conditions during a 
predetermined period a low rank or iirpregnated-particulate carbon- 
containing fuel to the reactor prior to the start of the partial 
combustion process, said low rank fuel spontaneously reacting with 
oxygen when brought into contact with the said oxygen-containing 
gas and subsequently switching the burner to a less reactive feed.

The present invention makes a favourable use of the 
spontaneous combustion of low rank particulate carbon containing 
fuel in oxygen and in particular the high reactivity of particulate 
low rank coal/oxygen mixtures. Suitable fuels are wood or dry peat.

Further, particulate low rank coal such as dried brown coal, 
brown coal having a relatively low moisture content or lignite 
react spontaneously with oxygen when brought into contact 
therewith.

An example of impregnated particulate carbon-containing fuel 
is coal treated with a colloidal iron solution, hydrazine 
phosphoreous solution and the like.

After the start-up of the gasification process by means of 
such a spontaneous ignition of the reactants supplied to the 
reactor or gasifier the burner can be switched to a less reactive 
feed such as hard coal, coke, char and the like.

The invention will now be described in more detail by way of 
example by reference to the following Examples.
Example I

A quantity of 0.12 kg/s dried particulate brcwn coal (18% 
water), 90% of which had a particle size less than 100 ym, was 
supplied during a period of 1 second to 10 minutes to the reactor 
with a velocity of 15 m/s at a temperature of 90 °C..

The pressure in the reactor was about 10 bar and the oxygen 
content in the oxygen containing gas supplied to the reactor was 
above 90%. The.quantity of the oxygen containing gas was 0.06 kg/s 
supplied at a temperature of 200 °C with a velocity of 110 m/s.
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Example II
A quantity of a self-igniting lew rank coal such as brown coal 

having a moisture content of less than 20% was supplied to the 
reactor during a period of 1 second to 10 minutes with a velocity 
of 12 m/s and a temperature of 90 °C.

The pressure in the reactor was about 25 bar and the oxygen 
content in the oxygen containing gas supplied at a temperature of 
160 °C with a velocity of 80 m/s to the reactor was above 90%. The 
quantities of coal and oxygen were the same as in Example I. 
Example III

A quantity of 0.12 kg/s of self-igniting low rank coal such as 
lignite wherein at least 90% thereof has a particle size less than 
80 pm was supplied to the reactor during a period of 1 second to 10 
minutes at a temperature of 90 °C with a velocity of 12 m/s.

The pressure in the reactor was about 10 bar and the oxygen 
content in the oxygen-containing gas was above 90%. The quantity 
(0.06 kg/s) of oxygen-containing gas was supplied at a temperature 
of 150 °C with a velocity of 80 m/s.

The follcwing table represents advantageous ranges of the 
appropriate process conditions and relevant parameters:

TABLE A
t c 

c

Oxygen Lew rank carbon- 
containing fuel

£
e £ ft ft 11 Water content - 1.5-20%

Temperature 150-250 °C 90 °C
Velocity 80-150 m/s 10-15 m/s
Pressure 10-25 bar 10-25 bar
Particle size - 90% < 90 pm
Particle size - 80% < 100 pm
Period 1 second 1 second to

to 3 minutes 3 minutes

i
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Various modifications of the present invention will becctne 
apparent to those skilled in the art. Such modifications are 
intended to fall within the scope of the appended claims.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS

1. A method for starting up a partial combustion process, using a 
burner, wherein finely divided carbon-containing fuel is supplied 
to a reactor or gasifier and an oxygen-containing gas is supplied 
separately from the said fuel to the reactor or gasifier and is

5 mixed with the said fuel adjacent the outlet of the burner in the 
reactor or gasifier, coirprising the step of supplying under 
appropriate process conditions during a predetermined period a low 
rank or impregnated particulate carbon-containing fuel to the 
reactor prior to the start of the partial combustion process, said 

10 low rank or impregnated fuel spontaneously reacting with oxygen 
when brought into contact with the said oxygen-containing gas and 
subsequently switching the burner to a less reactive feed.
2. The method as claimed in claim 1 wherein the said low rank 
fuel is supplied to the reactor or gasifier during a period of 1

15 second to 10 minutes.
3. The method as claimed in any one of claims 1 or 2 wherein the 
said low rank fuel is brown coal.
4. The method as claimed in claim 3 wherein the said brown coal 
is dried brown coal.

20 5. The method as claimed in claim 4 wherein at least 80% of the
dried brown coal has a particle size less than 100 pm.
6. The method as claimed in any one of claims 1 or 2 wherein the 
said low rank fuel is lignite and wherein at least 90% thereof has 
a particle size less than 80 pm.

25 7. The method as claimed in any one of claims 1 or 2 wherein the
said low rank fuel is brown coal having a moisture content of less 
than 20%.

EJRH04
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8. A method for starting up a partial combustion process, using a 
burner, wherein finely divided carbon-containing fuel is supplied to a 

reactor or gasifier and an oxygen-containing gas is supplied separately 

from the fuel to the reactor or gasifier and is mixed with the fuel 
adjacent the outlet of the burner in the reactor or gasifier, substantially 

as hereinbefore described with reference to any one of Examples I to III.

DATED this NINETEENTH day of APRIL 1990 
Shell Internationale Research Maatschappij B.V.

Patent Attorneys for the Applicant 
SPRUSON & FERGUSON
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