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(57) Abréege(suite)/Abstract(continued):

the process. It Is thereby established a direct once-through, partial oxidation process avoiding the recycle of unburned carbon
and ash. The method also comprises filtration of the soot-ash slurries containing 0.5-3 % unburned carbon and 0.1-2 % ash
having appreciable amounts of Fe, NI and V. The slurry I1s cooled to a temperature below 80 “C and filtered while confined
between movable closed belts maintaining a constant pressure against the shrinking mass of carbon/ash particles until the
moisture content is reduced to below 80 % by weight. Flocculating agents are added to the soot slurry before filtration, one In the

form of a cationic and the other in the form of an anionic flocculation agent. A flaky, or granular filtercake suitable for further
processing Is obtained.
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involving the steps of gasification, waste heat recovery and carbon removal under formation of a soot water slurry containing the
unburned carbon and ash. The soot water slurry is filtered to form a filtercake of carbon and ash, which cake is removed from the
- process. It is thereby established a direct once-through, partial oxidation process avoiding the recycle of unburned carbon and
ash. The method also comprises filtration of the soot-ash slurries containing 0.5-3 % unburned carbon and 0.1-2 % ash having ap-

preciable amounts of Fe, Ni and V. The slurry is cooled to a temperature below 80 °C and filtered while confined between mov- |
able closed belts maintaining a constant pressure against the shrinking mass of carbon/ash particles until the moisture content is
reduced to below 80 % by weight. Flocculatmg agents are added to the soot slurry before filtration, one in the form of a cationic
and the oth;cr in the form of an amomc ﬂocculatxon agent. A f!aky, or granular filtercake suitable for further processing is ob-

- tatned.
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’Flltratlon of soot/ash water slurrles and 1mproved partial
oxmdatlon DrOCess for h drocarbon feedstocks‘

The. 1nventlon relates "to' the filtratlon of soot/ash water -
slurrles._ Such slurries are obtalned in a number of chemical
. processes such as chemlcal gasn.flcatlon processes us:Lng heavy
' hydrocarbon feedstocks More spe01flcally’the 1nventlon concerns
‘an improved pertlal ox1datlon, ga51flcatlon process where the

. soot/ash water slurry emerglng after the carbon removal step of

.e   developed and commer01allzed durlng the 1950‘5. The best Known
egprocesses,_such.as the Shell ga51f1catlon process and the Texaco

gasification process,_have been utlllzed in a number of commer-

g ;c1al plants.

' _Such. gaSlflcatlonjprocessesutlllzlng' hydrocarbOn feedstock

-fﬁ_normally comprlse ‘three prlnClpal steps:

] ~:  da51f1catlon, in whlch the feedstock is converted into

raw synthe81s gas in the presence of oxygen and steam.

- "" e Waste heat recovery 1n "-.whti"ch ‘high pre'ss'iire steam 1s
o ” generated from the hot gases leaving the reactor, and

','”-" -1Carbon removal 1n whlch re51dual carbon contained 1in
‘the reactor outlet gas lS removed 1n a multlstep water

__;Wash



WO 94/11085 PCT/NO93/00165

. '. ‘.h
- )

1491

Hereby the unburned carbon from the gasifier will be made 1nto a

carbon slurry, an agueous suSpens:Lon containing soot and a

significant amount of ash, depending on the feedstock, which has

to be further processed and recycled.

Thus a serious drawback of such processes 1S that a certaln

e feedstock is not gasified and remains 1n the

percentage of th
m the heavy

ixed with appreciable amounts of ash fro

hydrocarbon feedstock.

Traditionally the soot recovery ie handled by two alternative

routes:

1. The carbon 1s recovered by means of pelletlslng, where
a dlstlllate or a residual fuel oil is used to form
agglomeratee with the carbon particles. The pellets can

a511y be separated from the water and are recycled tO
the reactor and/or burned in a carbon oil furnace.

2. Alternatively the carbon slurry 1s contacted with naphta

‘However, a
1 of the soot/ash mixtures has graduall

cesses.

The possnblllty to separate the soot/ash mixture by filtration

and to dlspoee of it directly 1s considered as an attractive

solution, but has not been applled on a large scale.
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More specifically, filtration has been used to recover soot

for special applications, such as adsorbant carbon,
conductive carbon and carbon black. However, such
applications will not solve the disposal problems 1n a large

gasification plant.

The soot/ash slurry from the carbon separation step will
normally contain 0.5-3% unburned carbon and 0.1-2% ash. The

ash contains appreciable amounts of Ni, Fe and V. The

filtering of such a slurry is extremely difficult. As the
water 1s removed the slurry 1s gradually turned into a soapy

paste which is very difficult to handle by normal filtration

means. The final water content of the filtercake will be

85% or higher and the pasty consistency of such a filtercake

makes it unsuitable for further handling.

Subsequent combustion will result in excessive caking and
the high combustion temperatures needed to burn the soot

create severe environment and corrosion problems.

To overcome these handling problems 1t has been proposed to
add other solid matter to the slurry. Thus according to

DE-A-4003242 a soot water slurry is mixXed with sewage sludge

(Kldrschlamm), whereafter the excess water more easily can

be removed from such mixture. Thereafter the remaining
solid sludge can be deposited, but the heavy metals and
other contaminations are not taken care of and the disposal

problems are not solved.

The invention provides a method for filtration of a soot/ash

water slurry resulting in a filtercake suited for subsequent

handling and processing.

The invention carries out filtration to obtain a filtercake

with significantly reduced water content forming granules or

flakes i1nstead of a soapy paste.
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The invention employs the filtration method to provide an

improved partial oxidation gasification process 1n the form

of a once through-continuous process to obtain a filtercake

suitable for further processing.

The invention also provides a partial oxidation process with

no recirculation of ash and unburned carbon to improve the

overall efficiency of the gasification process.

These and other aspects of the invention are obtained by

means of a filtration carried out at low temperatures below

80°C while confining the soot water slurry between movable

filter belts exerting a constant line pressure until the

filtercake contains less than 80% water, preferably less

than 75% water and is no longer soapy or pasty but 1is
transferred into flakes or agglomerates which are easily
separated and well suited for subsequent transport and

handling in a drying and/or combustion process.

F
P

To further improve the filtering efficiency the soot slurry

is mixed with two different polyelectrolyte flocculation

agents; one cationic and the other anionic.

In one aspect, the invention provides a method for treatment

of an aqueous soot/ash slurry, comprising 0.5-3% unburned

P

carbon and 0.1-2% ash having appreciable amounts of Fe, N1

and V, said method comprising the steps of: cooling the

gh—

slurry to a temperature of from 20-60°C; adding flocculants

comprising one cationic flocculant and one anionic

1)

flocculant to the cooled slurry, wherein the total amount o:

flocculants is 60-100 ppm; and filtering the resultant

slurry until the moisture content of the slurry 1s reduced
to below 80% by weight, to obtain a flaky or granular

filtercake.
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Fig. 1 shows a flow sheet of the filtration process.

Fig. 2 i1s a graph showing the dry matter content of the

filtercake at different soot slurry temperatures.
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Initial filtering tests in the laboratory revealed that when the
dry matter content of the filtercake was increased to 20% oOr
higher, this resulted in the formation of dry flakes oOr agg-
lommerates suitable for further processing. However, Choosing
carefully the optlmal parameters for conventlonal filtration,
using filter aid and Optllelng the speed of the filterpress did
not qlve a satlsfaotory result in reallstlc plant tests. The

water content was still well bove 85% and the resulting

filtercake'not.suitable for~further processing.

A new test seriee was then initiated, incorporating a cooling
unit in front of “the filtration section and using two poly-
electrolyte flocculatlon agents,‘ one negatively and one posi-

tively loaded. The soot slurry was cooled from 95-90°C to 60°C,
50°C etc., and the dry matter content of the filtercake was

measured.

The results of this test are given in table 1 below @

TABLE 1

Slurry Slurry Soot Flocculant Flocculant Flocculant Dry matter
. _ ' - 1 2 Total
oc m> /h kg/m> 1/h ~1/h ppm %
35 8.0 4.40 140 90 71.9 32.6
40 8.0 3.55 140 90 71.9 28.9
- 60 8.0 3.43 140 90 71.9 26.3
53 8.0 3.30 140 90 71.9 25.0

Surprlslngly ;Lt was found that low temperature increased the

_  'eff1c1ency of the flltratlon as is also 1llustrated in fig. 2.
' At slurry temperature > 80 ¢ it is not possible to obtain a
,.'.flltercake with a satlsfactory consistency as the dry matter

' content then ws.ll be below 20'6, even 1if the other flltratlon

'parameters are optlmlzed
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In the flow sheet of fig. 1 is shown a completely integrated
gasification process where heavy residue o1l is reacted 1n a

conventlonal gasification unit with soot separation.

According to a preferred embodiment of the invention, and as
illustrated in flg 1, the feed 12 1s converted in the gasifica-
-~ tion unit 13 and the gas containing soot/ash 1is washed 1in the
soot separation step 1. The crude gas 11 1S then subjected tO
purification. The soot/ash water slurry emerging from the soot
separation step 1 is initially passed through a cooler 2 to lower
the temperature from approx. 95°C to 20-60°C and fed into a soot
slurry holding tank 3. The slurry is then passed through a mixer
4 to admlnlster the flocculation agents from a Source 5. TwoO
flocculants were used, one positively charged polyelectrolyte
sold under the trade mark Praestol 611BC (cationic) and one
‘negatively charged polyelectrolyte sold under the trade mark
Praestol 2440 (anionic), both being in the form of a white

p01'yacrylamide ‘granulate. The flocculants were added TO the
slurry in a mixer tank 4 as 0.1-0. 3% solutions in water. The

 total volume of ~flocculants added was adjusted to between 60-100
Ppm and the ratio of cationic : anionic polyelectrolyte was

1.5:1.

Thereafter the _slurry was let into a settling tank 6 where the

settled mass was removed at the bottom and exceSS‘water removed

from the top..and returned through pipe 10 to the soot separation

step 1.

An integrated filter unlt 7 was installed after the sedimentation
ox settllng*unlt 6. However, the sedlmentatlon step is optional
and it is possible to supply the filter unit with slurry from the

nmixer 4.
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The slurry was dewatered while confinea on the movable filter 7,

consisting of a horizontally movable f£ilterband followed by twoO

pressing the fllterbands together*to exert a constant pressure
until the water content of the flltercake was reduced to < 803

Thereafter the filtercake was released onto a movable conveyor

belt, in the form of dry flakes OI plates with an average
thlckness of approx. 2 mm, and fed to a combustion unit 8. The
product 9 could be handled and further processed without any
problemns. The flltrate was also dlrectly suited for washing of
the filtercake which was carried out contlnuously and the

filtrate could be returned to the soot separatlon step without

_detrlmental effects,ln the flltratlon process.
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CLAIMS:
1. A method for treatment of an aqueous soot/ash

slurry, comprising 0.5-3% unburned carbon and 0.1-2% ash

pr—
—

having appreciable amounts of Fe, Ni and V, said method

P
—

comprising the steps of:

"

cooling the slurry to a temperature of from 20-60°C;

adding flocculants comprising one cationic flocculant and

one anionic flocculant to the cooled slurry, wherein the

total amount of flocculants 1s 60-100 ppm; and

i

filtering the resultant slurry until the moisture content of

the slurry 1s reduced to below 80% by weight, to obtain a

tlaky or granular filtercake.

2. The method according to claim 1, wherein the

flocculants are added in ratio of cationic-anionic

polyelectrolyte of about 1.5:1.

3. The method according to claim 1 or 2, wherein the

molsture content of the slurry is reduced to below 75%.

4 . The method according to claim 1, 2 or 3, wherein

the filtering of the slurry is conducted while confining the

slurry between movable closed belts which exert a constant

' e

pressure against a shrinking mass of carbon/ash particles

—

resulting from filtration of the slurry.

FETHERSTONHAUGH & CO.

OTTAWA, CANADA

PATENT AGENTS
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