wO 2009/090216 A2 |00 0 OO0 OO

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization
International Bureau

(43) International Publication Date
23 July 2009 (23.07.2009)

PO 1) 0

(10) International Publication Number

WO 2009/090216 A2

(51) International Patent Classification:
B01] 8/00 (2006.01) C10] 3/50 (2006.01)

(21) International Application Number:
PCT/EP2009/050428

(22) International Filing Date: 15 January 2009 (15.01.2009)

(25) Filing Language: English

(26) Publication Language: English

(30) Priority Data:

08100545.6 16 January 2008 (16.01.2008) EP

(71) Applicant (for all designated States except US): SHELL
INTERNATIONALE RESEARCH MAATSCHAPPLJ
B.V.[NL/NL]; Carel van Bylandtlaan 30, NL.-2596 HR The
Hague (NL).

(72) Inventor; and

(75) Inventor/Applicant (for US only): VAN DER PLOEG,
Govert Gerardus Pieter [NL/NL]; Badhuisweg 3,
NL-1031 CM Amsterdam (NL).

(74) Agent: SHELL INTERNATIONAL B.V.; PO Box 384,
Intellectual Property Services, NL-2501 CJ The Hague
(NL).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AOQ, AT, AU, AZ,BA, BB, BG, BH, BR, BW, BY, BZ, CA,
CH, CN, CO, CR, CU, CZ, DE, DK, DM, DO, DZ, EC, EE,
EG, ES, FI, GB, GD, GE, GH, GM, GT, HN, HR, HU, ID,
1L, IN, IS, JP, KE, KG, KM, KN, KP, KR, KZ, LA, LC, LK,
LR, LS, LT, LU, LY, MA, MD, ME, MG, MK, MN, MW,
MX, MY, MZ, NA, NG, NI, NO, NZ, OM, PG, PH, PL, PT,
RO, RS, RU, SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TJ,
™™, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM,
ZW.

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
7ZW), Burasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV, MC, MK,
MT, NL, NO, PL, PT, RO, SE, SI, SK, TR), OAPI (BE, BJ,

[Continued on next page]

(54) Title: PROCESS TO PROVIDE A PARTICULATE SOLID MATERIAL TO A PRESSURISED REACTOR

38

(57) Abstract: The invention is directed to a process to
provide a particulate solid carbonaceous material to a pres-
surised gasification reactor by performing the following
steps, (a)transporting the solid material from a first lower
pressure zone to a higher pressure zone using a bulk ma-
terials pump comprising a housing having a flow path for
the solid feedstock between an inlet fluidly connected to
the first lower pressure zone and an outlet of said housing
fluidly connected to the higher pressure zone, wherein said
flow path in said housing is further defined by a space be-
tween two rotatable drive disks spaced from each other and
wherein a materials scraper is present between said drive
disks at the outlet to route the cake of solid materials as be-
ing transported between said drive disks to a transport con-
duit, which transport conduit fluidly connects the outlet of
said housing and a burner as present in the gasification re-
actor, and (b)injecting a gaseous stream into the cake of
solid materials at the point where the cake of solid mate-
rials is discharged from the housing and enters the trans-
port conduit, and (c)transporting the solid material and the
gaseous stream in a transport conduit to the burner.
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PROCESS TO PROVIDE A PARTICULATE SOLID MATERIAL TO A
PRESSURISED REACTOR

The invention is directed to a process to provide a
particulate solid material to a pressurised reactor.

US-A-3402684 is directed to a process to provide
bark from an atmospheric pressure portion to a
subatmospheric pressure portion.

WO-A-99/66008 describes a fixed bed gasification
reactor for municipal waste.

In a coal gasification process pulverised coal is
fed to a pressurised gasification reactor either as a dry
solids or as a slurry. A commercial processes to
pressurize dry pulverised coal is by means of a lock
hopper as described in Chapter 6.2 in Gasification, by
Christopher Higman and Maarten van der BRurgt, 2003,
Elsevier Science, Burlington MA, Pages 173-177. A
disadvantage of using such a lock hopper design is the
cycling of multiple batch tanks, the disruptions that
occur when one such tank is taken off line and another is
started and the venting of significant quantities of
pressurising gas. The same textbook mentions on pages
182-183 solids pumping as an alternative. It is described
that many types of equipment have been developed but thus
far none have been very successful because they are
vulnerable for erosion and fouling. Examples of solid
pump systems in which Maarten van der Burgt, one of the
authors of this reference book, was named as inventor are
EP-A-038597 and EP-A-029262.

The solids pump as described in US-A-5657704 seems
to have more potential for actual commercial application.

This because the design of the solids pump seems less
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vulnerable for fouling and erosion as compared to the
earlier and above referred to designs. This publication
describes a method for continuously supplying solids from
a lower pressure storage reservoir to a high-pressure
feeder tank using a solids pump. From the feeder tank the
solids are transported to a high-pressure blast furnace.
The solids pump according to this publication is
preferably a high pressure solids pump available from
STAMET Incorporated. Publications describing such a pump
are US-A-4516674, US-A-4988239 and US-A-5051041.

A disadvantage of the process of US-A-5657704 is the
presence of a high-pressure feeder tank between the
solids pump and the pressurised reactor. Because of this
intermediate feeder tank it is not possible to directly
control the flow of solids to the pressurised reactor by
controlling the rotational speed of the solids pump
itself. The control of solids is especially critical when
the pressurised reactor is a gasification reactor. In
such a process the ratio of oxygen to carbon has to be
kept within certain ranges in order to maximise the
production of carbon monoxide and hydrogen.

The present process aims at providing a process to
provide a particulate solid carbonaceous material to a
pressurised gasification reactor, which does not have the
above-mentioned problem.

The following process provides a solution to the
above-mentioned problem. A process to provide a
particulate solid carbonaceous material to a pressurised
gasification reactor by performing the following steps,
(a) transporting the solid material from a first lower
pressure zone to a higher pressure zone using a bulk
materials pump comprising a housing having a flow path

for the solid feedstock between an inlet fluidly
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connected to the first lower pressure zone and an outlet
of said housing fluidly connected to the higher pressure
zone, wherein said flow path in said housing is further
defined by a space between two rotatable drive disks
spaced from each other and wherein a materials scraper is
present between said drive disks at the outlet to route
the cake of solid materials as being transported between
said drive disks to a transport conduit, which transport
conduit fluidly connects the outlet of said housing and a
burner as present in the gasification reactor, and

(b) dinjecting a gaseous stream into the cake of solid
materials at the point where the cake of solid materials
is discharged from the housing and enters the transport
conduit, and

(c) transporting the solid material and the gaseous
Stream in a transport conduit to the burner.

Applicants have found that the process according to
the invention makes it possible to directly feed the
particulate solid material to the pressurised reactor.
The use of the gaseous stream is beneficial in that it
breaks open the compacted cake as it is discharged from
the solids pump. The gaseous stream subsequently carries
the solids as a homogeneous mixture of solids and gas
through the transport conduit to the pressurised reactor
as a stable flow. A next advantage is that the solids
flow to the reactor can be directly influenced by varying
the rotational speed of the drive disks.

With the term lower pressure zone is meant the zone
at which the carbonaceous solid material is present
before being fed to step (a) of the process of the
present invention. Suitably the pressure of this zone is
ambient or about ambient pressure, i.e. 1 bara. With the

term higher-pressure zone is meant the zone directly



10

15

20

25

30

WO 2009/090216 PCT/EP2009/050428

downstream the bulk materials pump. The pressure range of
the higher pressure zone is suitably equal to the
preferred pressure range as specified for the
gasification reactor.

The particulate solid carbonaceous material is
preferably coal, petroleum coke or a solid biomass.
Examples of suitable coal types are anthracite, brown
coal, bitumous coal, sub-bitumous coal and lignite.

Solid biomass particulate matter is preferably
obtained by torrefaction of a biomass source.
Torrefaction is a thermal treatment in the absence of
oxygen, preferably at a temperature of between 200 and
300 °C. Torrefaction is preferably combined with a
compression or pelletisation step in order to make the
biomass feed more suited for a gasification process
wherein the biomass feed is supplied in a so-called dry
form. Torrefaction of a biomass source material is well
known and for example described in M. Pach, R. Zanzi and
E. Bjornbom, Torrefied Biomass a Substitute for Wood and
Charcoal. o6th Asia-Pacific International Symposium on
Combustion and Energy Utilization. May 2002, Kuala Lumpur
and in Bergman, P.C.A., “Torrefaction in combination with
pelletisation - the TOP process”, ECN Report,
ECN-C-05-073, Petten, 2005. Suitable biomass sources are
all solid materials produced by photosynthesis. Examples
of such solid materials are wood, straw, grasses, (micro)
algae, weeds or residues of the agricultural industry.
Examples of suitable residue products are streams
generated in the palm o0il industry, corn industry, bio-
diesel industry, forestry industry, wood processing
industry and paper industry.

In case the solid material is coal the particulate

solid material preferably has a particle size



10

15

20

25

30

WO 2009/090216 PCT/EP2009/050428

distribution wherein at least about 90% by weight of the
material is less than 90 um and wherein the moisture
content is typically between 2 and 12% by weight, and
preferably less than about 5% by weight. In case the
solid material is a biomass particulate matter, the
particle size distribution may be similar to the one
described above for coal or may include larger particle
sizes up to 1000 um.

The materials pump as used in the process according
to the present invention comprises a housing having a
flow path for the solid feedstock between an inlet and an
outlet of said housing. The flow path in said housing is
further defined by a space between two rotatable drive
disks spaced from each other. Between said drive disks a
materials scraper is present to route the cake of solid
materials, as being transported between said drive disks,
to the outlet of the housing of the pump and into a
transport conduit. The transport conduit fluidly connects
the outlet of said housing and the reactor. Publications
describing such a pump are US-A-4516674, US-A-4988239,
US-A-5551553, US-B-7044288, EP-A-1152963, US-A-5381886
and US-A-5051041.

Preferably a materials pump is used wherein the
rotation axis of both disks are tilted with respect to
each other. This will result in that the distance between
said drive disks at the inlet is greater than the
distance between said disks at the outlet. Because the
disks rotate along separate and tilted axis a more
efficient capturing and compressing of the bulk material
is achieved. The higher efficiency results in that less
energy input is required. A further advantage is that
because of the compacting of the material a better gas

seal is achieved between the disks.
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The surfaces of the two drive disks facing the flow
path of this preferred bulk materials pump are preferably
shaped such that at the outlet the two facing surfaces
are substantially parallel relative to each other and at
the inlet the two surfaces are positioned under an angle
relative to each other. Such a surface may be spherical
shaped or more preferably conically shaped. With conical
shaped is also meant a shape wherein the surface facing
the flow path of the bulk materials is made up of a
number of pie shaped surfaces which together form a
substantially conical shape.

The materials scraper may be a fixed device
positioned between the disks and fixed to the housing of
the pump near the outlet for bulk material. The scraper
preferably extends up to and beyond the point where the
two rotational axis meet between the two disks. Suitably
the materials scraper is a third rotatable disk located
partly between said drive disks at the outlet and wherein
the direction of rotation of all three disks is the same.
By using a rotatable disk as a scraper a more efficient
discharge of solids from between the two disks is
achieved.

The gaseous stream as injected in step (b) may be of
any kind suitable to carry the particulate solid material
through the transport conduit. Examples of suitable
gasses are nitrogen, carbon dioxide and steam. The amount
of gaseous stream added is preferably such that a solid

density in the transport conduit is achieved from 50 and

800 kg/m3 and more preferably between 250 and 500 kg/m3.
The gaseous stream is suitably injected into the cake at
the outlet of the bulk materials pump in a direction

parallel to the outlet of said housing, perpendicular to

the outlet of said housing or at any intermediate angle.
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The mass flow in the transport conduit is preferably
chosen to achieve a velocity of the particulate material
of between 3 and 30 m/s, more preferably between 5 and
10 m/s. Preferably the reactor is a gasification reactor.
The gasification reactor is an entrained flow
gasification reactor. Examples of such reactors are
described in Gasification, by Christopher Higman and
Maarten van der Burgt, 2003, Elsevier Science, Burlington
MA, Pages 109-128. The entrained flow reactor has one or
more burners, which are directly connected to the
transport conduit. In this manner the particulate
material and the gaseous stream are directly fed to the
burner. Examples of suitable burners are described in
US-A-4523529 and US-A-4510874. In such a burner the
stream of particulate material is discharged into the
reactor interior via a central channel. A high velocity
flow of an oxygen containing gas is discharged from a co-
axial channel of said burner into the particulate
material as discharged from the central channel. The
burner may be positioned at the top of a reactor and
directed downwardly as for example described in
US-A-20070079554 or directed horizontally as for example
described in EP-A-0400740 or alternatively the reactor
may comprise both top fired and horizontally fired
burners as for example described in CN-A-1775920. In case
of a top fired configuration one or more burners can be
used. In case of a horizontal firing typically one or
more pairs of diametrically positioned burners are used.
For all types of reactor configurations it is preferred
that one burner is fed by one, dedicated, bulk materials
pump and transport conduit. In this manner a more

controlled flow of particulate material can be achieved.
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The gasification temperature in the reactor is
preferably between 1100 to 1800 °C and at a pressure in
the range from 10 to 100 bar, preferably between 30 and
100 bar and more preferably at a pressure of above 35 bar
and below 70 bar.

The invention is also directed to a method to start-
up a process as described above wherein the stream of
pressurised solids as present in the transport conduit is
first diverted to a second lower pressure zone and only
after the mass flow of solid material in the conduit has
reached a stable value a valve as present in the
transport conduit is operated to divert the solid
material to the reactor. Preferably the second lower
pressure zone is the first lower pressure zone.

The invention is also directed to a system to
perform the start-up process as described above
comprising a low pressure storage vessel fluidly
connected to the inlet of a bulk materials pump as
described above and in the Figures, a first part of a
transport conduit directly connecting the outlet of the
bulk materials pump to an inlet of a diverter valve, a
second part of the transport conduit connecting an outlet
of the diverter wvalve to a burner as present in a reactor
vessel, wherein said diverter valve is provided with a
second outlet connecting a recycle conduit with the low
pressure storage vessel and which diverter valve can be
adjusted to either let particulate material flow from the
bulk materials pump to the burner or alternatively let
particulate material flow from the bulk materials pump to
the low pressure storage vessel.

Figure 1 is a cross-sectional side view of the bulk

materials pump having a rotatable scraper.
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Figure la is an alternative embodiment for adding
the gaseous stream.

Figure 2 is a cross-sectional front view of the bulk
materials pump of Figure 1.

Figure 3 is a cross-sectional side view of the bulk
materials pump having a fixed scraper.

Figure 4 is a cross-sectional front view of the bulk
materials pump of Figure 2.

Figure 5 is a line-up showing a system for providing
particulate matter to a gasification reactor.

Figure 5a shows a detail of the line-up of Figure 5.

Figure 6 shows a preferred internal in the transport
conduit as exemplified in Figure 5.

Figure 1 shows a bulk materials pump 1 having a
housing 2. A flow path 3 is present for the bulk
materials 6 located between an inlet 4 and an outlet 5 of
said housing 2. The orientation of the bulk materials
pump is preferably as drawn in Figure 1 with an inlet at
the top end and an outlet at the bottom end. In this
manner bulk materials will enter the inlet and be
discharged from the outlet by means of gravity. The flow
path 3 in said housing 2 is present between two rotatable
drive disks 7 and 8 of which only 7 is shown in Figure 1.
The flow path 3 is further defined by a rotatable
materials scraper 9 as positioned between said drive
disks 7 and 8. Disks 7, 8 and scraper 9 rotate such that
surfaces of said disks 7 and 8 and scraper 9, which
surfaces partly define flow path 3, move in the direction
of flow path 3 as shown. This will enhance the movement
of the material 6 and the discharge of the material 6

from between the disks 7 and 8 at outlet 5.
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The rotatable materials scraper 9 extends up to
point 13 where the two rotational axis 10 and 11 meet
between the two disks 7 and 8 as shown in Figure 2.

Figure 1 also shows that the outlet 5 of the housing
is connected to an upflow end of a transport conduit 17.
This end is provided with a supply conduit 18 for the
gaseous stream, which exits in the transport conduit 17
via openings 19.

Figure la shows an alternative embodiment 18a for
the upper end of transport conduit 17. In this embodiment
the gaseous stream is supplied via inlet 21 to an annular
space 23 formed by an interior gaseous permeable tubular
part 22 and an outer gas impermeable part 20. The tubular
part 22 forms the interior of the transport conduit. Via
the gas permeable part 22 the gaseous stream will be
injected into the cake of particulate matter as it is
discharged from the bulk materials pump 1.

Figure 2 illustrates drive disks 7 and 8 having
rotation axis 10 and 11 respectively. Disks 7 and 8 have
a preferred conical shaped surface facing the flow
path 3. As shown disks 7 and 8 are tilted with respect to
each other. Preferably the angle O between upright
surface of the disk facing the flow path 3 and the
vertical as shown in Figure 2 is between 5 and 45°. The
value for the angle o will be dependent on the
compactability of the material 6. The axis 10 and 11 make
an angle of /2 with the horizontal 12. The axis 10 and
11 are thus not coaxial but are positioned under and
angle.

Because of the tilted positioning of the disks 7 and
8 the distance '‘n’ between said disks at the inlet end of
the pump 1 is larger than the distance ‘m’ between said

disks at the outlet 5. In use the material entering the
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pump will be captured between the disks at a location
wherein the distance ‘n’ between said disks is large.
When the material moves with the direction of the disks
the space between said disks will continuously decrease
from a distance ‘n’ to a shorter distance '‘m’. The
material will be compressed will being transported
between said disks. This will provide a natural gas lock
required to overcome the pressure difference between the
lower pressure environment at inlet 4 and the higher
pressure environment at outlet 5.

At positions 14 a sealing face may advantageously be
present to avoid gas flowing from the high-pressure
environment to the low-pressure environment. The sealing
face is preferably made of a so-called wear and tear
resistant material. Such materials are well known and
Teflon is an example of such a material.

A motor (not shown) will drive the axis 10 and 11. A
spring loading 15 is present to positioned the disks 7
and 8 and scraper 9 into its vicinity.

Figure 3 and 4 shows a bulk materials pump having a
fixed materials scraper 16, which is located partly
between said drive disks 7 and 8 and fixed to the
housing 2. The other reference numbers have the same
meaning as in Figures 1 and 2.

Figure 5 shows a system to perform the start-up
process as described above. The system comprises of a low
pressure storage vessel 24 fluidly connected to the inlet
4 of a bulk materials pump 1 via supply conduit 25.
Supply conduit 25 may optionally be provided with de
aerating means as for example described in US-A-5657704.
A first part 17a of a transport conduit 17 directly
connects the outlet 5 of the bulk materials pump 1 to an

inlet 26 of a diverter valve 27. A second part 17b of the
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transport conduit 17 directly connects an outlet 28 of
the diverter wvalve 27 to a burner 29 as present in a
reactor vessel 30. The diverter wvalve 27, as illustrated
in more detail in Figure b5a, is furthermore provided with
a second outlet 31. This outlet 31 connects a recycle
conduit 32 with the low pressure storage vessel 24. The
recycle conduit is provided with a pressure drop valve
33.

The diverter valve 27 may for example be a valve
according to US-A-4952100. Such a valve, as shown in
Figure 5a, can be adjusted to either let particulate
material flow from the bulk materials pump 1 to the
burner 29 or alternatively let particulate material flow
from the bulk materials pump 1 to the low pressure
storage vessel 24.

The low pressure storage vessel 24 is provided with a
supply conduit 34 for particulate material, a gas vent 35
and a supply for fluidizing gas 36.

The gasification reactor 30 as shown is provided with
2 pairs of diametrically positioned burners 29, a
membrane wall 37, a slag discharge 38 and an outlet 39
for the gaseous product of the gasification process,
consisting mainly of carbon monoxide and hydrogen.

Figure 5 shows two separate supply systems for two
burners 29. For clarity reasons the two remaining systems
for the other two burners have been omitted from this
Figure 5.

Figure 6a, 6b and 6c show part of a preferred
transport conduit 17 provided with one or more internals
40 having an opening 41 for solid carbonaceous material
and extending from the wall of the transport conduit. The
internal 40 suitably extends from the entire

circumferential of the inner wall of the transport
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conduit 17. The internal 40 functions as a safety device
in case the seal in the bulk materials pump fails and the
direction of the flow in transport conduit 17 immediately
changes from the normal direction 44 in the reverse
direction 45. The design for internal 40 is such solids
will pass the internal with little difficulty when
flowing in the normal direction 44. The design of
internal 40 is in addition such that when the solids flow
in the reverse direction 45 solids will immediately
accumulate on the internal 40 and form a bridge 46 of
solid carbonaceous material. This bridge 46 will avoid
that the gasses as present in the pressurised
gasification reactor enter the low pressure storage
vessel 24 of Figure 5. The formation of such a bridge 46
is found to happen much faster that when a safety wvalve
has to be closed. The internals have a sloped surface at
the end facing the bulk materials pump under a slope B
with the axis of the transport conduit as shown in Figure
ba. This slope B is preferably such that no bridging of
materials will occur when the gas and solids flow in
direction 44. Preferably R 1s between 1 and 60°, more
preferably between 10 and 30°. The opening 41 is
preferably chosen such that at least a so-called dense
phase conveying flow regime is maintained in said
trahsport conduit 17. The internal 40 may be a frusto
conical part 40’ as shown in Figure 6c or be a closed
part as shown in Figures 6a and 6b wherein the internal
also has a surface facing the burner having a slope v
with the axis of the transport conduit as shown in
Figure 6a. Slope v will be larger than slope B. Slope v
is preferably between 30 and 1357, most preferably 90° .
The internal or internals 40 are preferably located

in the upstream part of conduit 17 or in conduit part 17a
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when a system is used as in Figure 5. This to ensure that
sufficient solid material is present in the downstream
part of conduit 17 to form bridge 46 in case the flow
direction reverses. For this reason the length of the
conduit 17 should have a sufficient length to ensure that
enough solid material is present to form the bridges 46.
The required length will depend on the density and speed
in the transport conduit and can be derived by simple
calculations and/or experimentation by the skilled
person.

The supply conduit 18 for a gaseous stream exits in
the transport conduit between the bulk materials pump 1
and the internal (s) 40. Transport conduit 17 is
preferably externally cooled in order to withstand the
high temperature gas from the gasification reactor in
case the flow direction reverses to direction 45.

The preferred transport conduit 17 with the
internal 40 may also find application in combination with
other bulk material pumps. This invention is thus also
directed to a system comprising any bulk materials pump,
a transport conduit 17 having one or more internals 40,
fluidly connecting said pump with a burner as present in
a gasification reactor. Apart from the specific pump
details all preferred embodiments described above also

apply to this further invention.
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1. A process to provide a particulate solid carbonaceous
material to a pressurised gasification reactor by
performing the following steps,

(a) transporting the solid material from a first lower
pressure zone to a higher pressure zone using a bulk
materials pump comprising a housing having a flow path
for the solid feedstock between an inlet fluidly
connected to the first lower pressure zone and an outlet
of said housing fluidly connected to the higher pressure
zone, wherein said flow path in said housing is further
defined by a space between two rotatable drive disks
spaced from each other and wherein a materials scraper is
present between said drive disks at the outlet to route
the cake of solid materials as being transported between
said drive disks to a transport conduit, which transport
conduit fluidly connects the outlet of said housing and a
burner as present in the gasification reactor, and

(b) dinjecting a gaseous stream into the cake of solid
materials at the point where the cake of solid materials
is discharged from the housing and enters the transport
conduit, and

(c) transporting the solid material and the gaseous
stream in a transport conduit to the burner.

2. Process according to claim 1, wherein the amount of
gaseous carrier medium injected results in a density of

the resulting materials-gaseous carrier medium of between

50 and 800 kg/m3.
3. Process according to claim 2, wherein the
carbonaceous material is coal, petroleum coke or a solid

biomass as obtained by torrefaction of a biomass source.
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4. Process according to any one of claims 1-3, wherein
the gaseous stream is a stream of nitrogen,
carbondioxide, synthesis gas or a synthesis gas in
admixture with a hydrocarbon.

5. Process according to any one of claims 1-4, wherein
the gasification temperature in the reactor is between
1100 to 1800 °C and the pressure in the reactor is
between 30 and 100 bar.

6. Process according to any one of claims 1-5, wherein
the solid material and the gaseous stream is discharged
into the reactor interior via a central channel as
present in the burner and wherein a flow of an oxygen
containing gas 1is discharged from a co-axial channel of
said burner into the solid material as discharged from
the central channel.

7. Process according to any one of claims 3-6, wherein
the solid carbonaceous material is coal having a particle
size distribution wherein at least about 90% by weight of
the material is less than 90 um, wherein the moisture
content of the coal is between 2 and 12% by weight,

wherein the solid density in the transport conduit is

between 250 and 500 kg/m3 and wherein the velocity of the
particulate material in the transport conduit is between
3 and 30 m/s.

8. Process to start-up a process according to any one
of claims 1-7, wherein the stream of pressurised solids
as present in the transport conduit is first diverted to
a second lower pressure zone and only after the mass flow
of solid material in the conduit has reached a stable
value a valve as present in the transport conduit is
operated to divert the solid material to the reactor.

9. System to provide a particulate solid carbonaceous

material to a pressurised gasification reactor comprising
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a low pressure storage vessel fluidly connected to the
inlet of a bulk materials pump, a first part of a
transport conduit directly connecting the outlet of the
bulk materials pump to an inlet of a diverter valve, a
second part of the transport conduit connecting an outlet
of the diverter wvalve to a burner as present in a reactor
vessel, wherein said diverter valve is provided with a
second outlet connecting a recycle conduit with the low
pressure storage vessel and which diverter valve is
adjustable to either fluidly connect the bulk materials
pump to the burner or alternatively fluidly connect the
bulk materials pump to the low pressure storage vessel.
10. System according to claim 9, wherein a supply
conduit for a gaseous stream exits in the first part of
the transport conduit.

11. System according to any one of claims 9-10, wherein
the solids pup bulk materials pump comprises a housing
having a flow path for the solid feedstock between an
inlet and an outlet of said housing, wherein said flow
path in said housing is further defined by a space
between two rotatable drive disks spaced from each other
and wherein a materials scraper is present between said
drive disks at the outlet, which scraper has the function
to route the cake of solid materials as being transported
between said drive disks, when the solids pump is used,
to the first part of the transport conduit.

12. System to provide a particulate solid carbonaceous
material to a pressurised gasification reactor comprising
a low pressure storage vessel fluidly connected to the
inlet of a bulk materials pump, a transport conduit
directly connecting the outlet of the bulk materials pump
to a burner as present in a reactor vessel, wherein said

transport conduit is provided with one or more internals
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having a design guch that, when in use, solids will pass
the internal with little difficulty when flowing in the
normal direction and immediately accumulate on the
intérnal and form a bridge of solid carbonaceous material
when the solids flow in the reverse direction and wherein
a supply conduit for a gaseous stream exits in the
transport conduit between the bulk materials pump and the
internal (s).

13. System according to claim 12, wherein the transport
conduit comprises of a first part of a transport conduit
directly connecting the outlet of the bulk materials pump
to an inlet of a diverter valve, a second part of the
transport conduit connecting an outlet of the diverter
valve to a burner as present in a reactor vessel, wherein
said diverter valve is provided with a second outlet
connecting a recycle conduit with the low pressure
storage vessel and which diverter valve is adjustable to
either fluidly connect the bulk materials pump to the
burner or alternatively fluidly connect the bulk
materials pump to the low pressure storage vessel, and
wherein said internal (s) are present in the first part of

the transport conduit.
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