20094€6

" :
APPLICATION ACCEPTED AND AMENDMENTS

FORM 1 ) SPRUSON & FERGUSON
ALLOWED [O-5 ~Fo

COMMONWEALTH OF AUSTRALIA
PATENTS ACT 1952

APPLICATION FOR A STANDARD PATENT

Henkel Kommanditgesellschaft auf Aktien, of Henkelstrasse 67, 4000 Dusseldorf,

FEDERAL REPUBLIC OF GERMANY, hereby apply for the grant of a standard patent
for an invention entitled:

Dispersants and Their Use in Aqueous Coal Suspensions

which is described in the accompanying complete specification.

e Details of basic application(s):-

Basic Applic. No: Country: Application Date:

P 37 07 941.7 FEDERAL REPUBLIC OF GERMANY 12 March 1987

The address for service is:-

Spruson & Ferguson
re st Patent Attorneys [ '
* Level 33 St Martins Tower
31 Market Street
Sydney New South Wales Australia

R DATED this TENTH day of MARCH 1988 LODGED AT 2/t
- “ONE HUNDRED 0
Henkel Kommanditgesellschaft auf Aktien 1 1 MAR1338 ;
Qarel 3
o/ 3 Y CLEYE Wi
By: /é?t‘” A o S
r v/ |" ' §\ W N
Registered Patent Attorney - : 2
LODGED AT SUB-OFFICE |  SClgm
TO: THE COMMISSIONER OF PATENTS 1 1 MAR 1988 '
OUR REF: 43155 )
S&F CODE: 55370 SY@H@%}; B
e B ©
prepcte o

5845/2 .. -




1.

TO:

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: !

"DISPERSANTS AND THEIR USE IN AQUEOUS COAL SUSPENSIONS"

I, Dr. Georg Zeit, of Falkenweg 2, 4018 Langenfeld, Germany do solemnly and
sincerely declare as follows:-

I am authorised by Henkel Kommanditgesellschaft Auf Aktien the applicant
for the patent to make this declaration on its behalf.

The basic application as defined by Section 141 of the Act was made in
Federal Republic of Germany on 12 March 1987 by Henkel
Kommanditgesellschaft Auf Aktien of Diisseldorf, Germany.

Dr. Wolfgang von Rybinski, of Johannes-Hesse-StraBe 31, 4000 Diisselidorf,
Germany; Dr. Thomas Forster, of Adalbert-Stifter-StraBe 15, 4006
Erkrath, Germany are the actual invent¢:s of the invention and the facts
upon which the applicant is eéntitled to make the application are as
follows: :

by assignment from the actual inventors to the said applicant.

The basic application referred to in paragraph 2 of this Declaraticn was
the first application made in a Convention country in respect of the
invention the subjact of the application.

DECLARED at Diisseldorf this day of February' 6, 1990
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Signature of Declarant
Dr. Georg Zeit
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Title
DISPERSANTS AND THEIR USE iN AQUEOUS COAL SUSPENSIONS

"International Patent Classification(s)
BO1F 017/14 BO1F 017/50 C10L 001/32

Application No. : 13019/88 (22) Application Date : 11.03.88
Priority Data

Number (32) Date (33) Country
3707941 12.03.87 DE FEDERAL REPUBLIC OF GERMANY

Publication Date : 15.09.88
Publication Date of Accepted Applicaticn : 19.07.90

Applicant(s)
HENKEL KOMMANDITGESELLSCHAFT AUF AKTIEN

Inventor(s)
Dr. WOLFGANG VON RYBINSKI; Di. THOMAS FORSTER

Attorney or Agent
SPRUSON & FERGUSON

Claim

Dispersants containing lignin sulfonic acid and/or water-soluble salts
thereof, characterized in that they comprise

(a) lignin sulfonic acid and/or alkali metal, alkaline-earth metal and/or
ammonium saits thereof and

(b) one or more alkyl ether phosphates corresponding io general formulae
(1) or (II) below

R-(OCH2CH2)m0_ 40
K
R-(0CHaCH2) 107~ OM

R-(ocnzcuz)mo\\P4¢o
Mo~ N oM

(1)

(1)

in which

R is a straight-chain or branched-chain Cg-Co2 alkyl or alkenyl radical,
M is hydrogen, an alkali metal, ammonium or an alkaline-earth metal and
m and n are numbers from 1 to 15.

Dispersanté éé éiﬁfmé&.inﬂCié{ﬁéﬂih{o‘id, characterized in that they are
present in aqueous coal suspensions in quantities of from 0.01 to 5 % by
weight, based on the quantity of coal.
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« Complete Specification for the invention entitied:
Dispersants and Their Use in Aqueous Coal Suspensions

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
Dispersants and their use in aqueous coal suspensions
Dispersants for agqueous coal suspensions contain
XXX
cgoeas (a) lignin sulfonic acid and/or alkali metal, alkaline-
f?“‘“ earth metal and/or ammonium salts thereof,

0 oo (b) one or more alkyl ether phosphates corresponding to

° °. general formulae (I) and/or (II) below
R—(OCH2CH2)mO\\ 470
/P\ (1)
o-,qo. R" (OCHZCH2) nO OM
:.o‘a:o R" (OCHZCHZ)mO\ /O
/P (I1)
MO \\OM
‘ : in which
;Tdpoowe
a;;K3° R is a straight-chain or branched C8—C22 alkyl or alkenyl
radical,

M is hydrogen, an alkali‘metal, ammonium or an alkaline-
earth metal and
m and n are numbers of from 1 to 15,

and
{c) optionally, other auxiliaries of the type typically

present in such dispersants.

i
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Dispersants and their use in aqueous coal suspensicns
' This invention relates to dispersants containing lignin sulfonic acid
and/or alkali metal or ammonium salts thereof and to their use in aqueous
coal suspensions.

In view of the expected shortage of crude oi1 as a fuel on account of
the decline in natural reserves worth producing on the one hand and the
need to use them as a chemical raw material on the other hand, energy-
recovery processes in which aqueous coal suspensions are subjected to high-
temperature combustion have recently been gaining in importance. Aqueous
coal suspensions offer the major advantage over coal in solid, albeit
finely divided, form that they may be conveyed over relatively long
distances at relatively low cost in transport systems known from the
transport of crude oil, for example pipelines or overland pipelines.
However, the disadvantage is that the dispersion medium, water, whicl is
inert to combustion reduces he gross calorific value of aqueous coal
suspensions. So far as the coal content of aqueous coal suspensions is
concerned, an excessive coal content has to be avoided with transport-
ability in mind whereas as high a coal content as possible is desired with
the gross calorific value in mind.

It is known from the prior art that aqueous coal suspensions may be
provided with additives which improve fluidity during transport in
pipelines, but which on the
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other hand allow an increase in the coal content of the
aqueous coal suspensions and hence considerably increase the
gross calorific value. Such additives also improve the
combustion properties of the aqueous coal suspensions.

For example, it is known from DE-C 27 27 543, from EP-B 0
050 412, from EP-A 0 089 766 and from EP-A 0 092 353 that
organic dispersants selected from the group comprising
organic sulfonic acids and/or alkali metal, alkaline-earth
metal or ammonium salts thereof, more especially lignin
sulfonic acid and corresponding salts thereof, may be
incorporated in aqueous coal suspensions to improve their
fluidity and, at the same time, to increase their coal
content. Providing the coal used to prepare the coal
suspensions has a suitable sieve analysis, it is pcssible to
produce readily pumpable suspensions having coal contents
of from 10 to 50% by weight.

However, it is generally desired further to increase
the coal content in order to increase the gross calorific
value of aqueods coal suspensions, because agueous coal
suspensions can only be economically used for industrial
combustion processes for energy recovery beyond a coal
content of 65% by weight coal, based on the total weight of
the suspension. In addition, it is desired further to
reduce the viscosity of agueous coal suspensions to provide
for convenient transport, even through pipelines of compara-
tively narrow cross-section.

It has now surprisingly been found that the viscosity of
aqueous coal suspensions can be further reduced and their
solids content further increased if, in addition to alkali
metal and/or alkaline-earth metal lignin sulfonates as
additives, alkyl ether phosphates are added as co-additives
to agueous coal suspensions.

The present invention relates to dispersants containing

lignin sulfonic acid and/or water-soluble salts thereof

|
~which are_characterized in that they contain lignin sulfonic j




1 acid and/or alkali metal, alkaline-earth metal and/or

ammonium salts thereof, one or more alkyl ether phosphates

corresponding to general formulae (I) and/or (II) below:
5 R-(OCHZCHz)mO\\ 4/0
P (I)
R- (OCH,CH,) o/ \OM
272 n
R-(OCH2CH2)mO\\ 4/0
10 //P\\ (I1)
MO OM
in which
15 R is a straight-chain or branched CB—CZ2 alkyl or alkenyl

radical,

M is hydrogen, an alkali metal, ammonium or alkaline earth

metal and

m and n are numbers of from 1 to 15,

20 and optionally other auxiliaries of the type typically
present in dispersants of the type in guestion.

The present invention also relates to the use of these
dispersants in agqueous coal suspensions.

The dispersant according to the invention contains
25 one or more compounds from the group comprising lignin
"sulfonic acid, alkali metal salts of lignin sulfonic acid,
alkaline-earth metal salts of lignin sulfonic acid and
ammonium sélts of lignin sulfonic acid as anionic, surfactant-
like component. These compounds may be present in the
30 dispersants either individually or even in the form of
mixtures of two or more of the compounds mentioned. In
that case, the guantitative ratio between the individual
compounds to one another is not critical. The primary
object of these compounds is to reduce the interfacial

35 tension between the coal particles and the agqueous phase

s i w2y



v
rrtyea e
L €

R T
RE LR
.. &

10

15

20

25

30

in order to wet the surface of the coal particles.
The dispersants according to the invention contain as
another essential component one or more alkyl ether

phosphates corresponding to general formulae (I) and (II)

below
R- (OCHZCHz)mO\ /o
P (I)
R- (OCH,CH,) O// \\OM
2772 n
R—(OCHZCHZ)mO\\ //O
/P (I1)
MO \OM '
in which
R is a straight-chain or branched C8—C22 alkyl or

alkenyl radical,

M represents hydrogen, an alkali metal, ammonium or an
alkaline-earth metal and

m and n are numbers of from 1 to 15.

In general formulae (I) and (II), therefore, R may
assume the meanings n-octyl, n-nonyl, n-decyl, n-undecyl,
n-dodecyl, n-tridecyl, n-tetradecyl, n-pentadecyl, n-hexa-
decyl, n-heptadecyl, n-octadecyl, n-nonadecyl, n-eicosyl,
n-uneicosyl and n-docosyl for the linear alkyl radicals.
Accordingly, R may also represent the branched-chain
homologs of the n-alkyl radicals mentioned or even mono-
or polyunsaturated radicals which correspond to the straight-
chain or branched alkyl radicals mentioned in the number of
carbon atoms and which contain one or more C=C-bond(s) any-
where in the chain. However, since the starting compounds
corresponding to the substituent R in general formulae
(I) and (II) emanate from the fatty acid component of fats
and oils of animal or vegetable origin, in which the lengths

of the alkyl or alkenyl chains are scattered over a moreée or
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less wide chain-length range, the substituents R in general
formulae (I) and (II) are normally mixtures of alkyl and
alkenyl radicals of different structure and chain length.
In this connection, it is possible to use compounds which,
depending on their origin, contain from certain native fats
and oils alkyl radicals R which correspond to the entire
spectrum of fatty alkyl radicals of such fats and

oils. However, it is also possible to select suitable
fractions within a limited chain-length range. Compounds
corresponding to general formulae (I) and (II) also include
individual, synthetically obtained and hence pure compounds
(I) and/or (II). For example, it is possible to use alkyl
ether phosphates (I) and/or (II) of which the alkyl radical
R emanates from fatty alcohols or fatty alcohol mixtures of
the type formed in the known Ziegler and oxo reactions.

In preferred embodiments, the dispersants according to
the invention contain one or more alkyl ether phosphates
corresponding to general formulae (I) and/or (II) above,
in which R is a straight-chain alkyl or alkenyl radical.
This is particularly the case when the fatty alcohols (ROH)
on which the synthesis of the compounds corresponding to
general formulae (I) and (II) is based are of the type
obtained from native fats and oils, for example via the
transesterification of the triglycerides with methanol,
followed by catalytic hydrogenation of the fatty acid methyl
aster. In the natural mixtures, the straight-chain radicals
R predominate.

In another embodiment, alkyl ether phosphates in which
R is a straight-chain C12~C18 alkyl or alkenyl radical are

preferably used in the dispersants according to the invention.

Apart from their convenient availability, the Clz—c18 alkyl
or alkenyl radicals occurring particularly frequently in the
natural chain length spectrum have the further major
advantage that they may be components in dispersants which

are particularly effective in reducing the viscosity of
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acjueous coal suspensions.

The alkyl ether phosphates corresponding to general
formulae (I) and (II) present in the dispersants according
to the invention may be used either as free acids of the
monoesters (II) or diesters (I), in which case M in the
general formulae is hydrogen. However, the corresponding
water-soluble alkali metal, alkaline-earth metal and/or
ammonium salts of the particular free acids may also be
used. In this case, M in the above general formulae is an
alkali metal, an alkaline-earth metal Or ammonium. Preferred
alkali metals are lithium, sodium and potassium; preferred
alkaline-earth metals are magnesium, calcium and stronthium.
Of the meanings mentioned for M in the general formulae,
the alkali metals, particularly sodium, are preferred.

In general formulae (I) and (II), the indices m and n
are numbers of from 1 to 15. The number of ethoxy groups
corresponding to the indices results from reactions of the
fatty alcohols with ethylene oxide, m and n indicating the
ratio of ethylene oxide to alcohol on which the reaction is
based. It is known that not only pure substances, but also
mixtures of substances diifering from one another in the
number of ethoxy groups added are formed in the course of
such reactions. Accordingly, m and n represent only average
values and, in practice, may be whole or broken numbers
within the range mentioned. In particularly preferred
embodiments, the dispersants according to the invention
contain one or more compounds corresponding to general
formulae (I) and (II), in which m and n are numbers in the
range from 2 to 12 and, more preferably, in the range from
8 to 10.

In other particularly preferred embodiments, the dis-
persants according to the invention contain one or more alkyl
ether phosphates corresponding to general formulae (f) and/or
(II), in which _

R represents stfaight-chain Clz-C18 alkyl or alkenyl radicals;,
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M is sodium and
m and n are numbers of from 8 to 10.

Phosphoric arid mono- or diester salts such as these,
together with the lignin sulfonic acid and/or water-soluble
salts thereof, provide for a particularly distinct reduction
in the viscosity of agueous coal suspensions, despite a
high coal conteﬁt. In addition, agqueous suspensions such
as these have the high gross calorific value required.

In preferred embodiments of the invention, the aqueous
dispersants contain lignin sulfonic acid and/or salts thereof
and one or more alkyl ether phosphates corresponding to
general formulae (I) and (II) in a ratio by weight “n the
range from 4 : 1 to 20 : 1. By virtue of the particularly
good results they provide in reducing the viscosity of agueous
coal suspensions, it is of advantage to use dispersants in
which lignin sulfonic acid and/or salts thereof and one or
more alkyl ether phosphates are present in a ratio by weight
of from 4 : 1 to 10 : 1. »

In addition to the components mentioned above, the
dispersants according to the invention may also contain other
components which are not absolutely essential to the disper-
sing effect of the dispersants. Such components may be,
for example, stabilizers, foam inhibitors) biocides and/or
corrosion inhibitors which are known as such for this purpose
and which are also used in dispersants known from the prior
art. For example, guar or guar derivatives, cellulose or
cellulose derivatives, xanthan or the like arc added as
stabilizers. The foam inhibitors emanate from the group
comprising adducts of propylene oxide and/or ethylene oxide
with fatty alcohols and/or long-éhain fatty acids, for exampie
with behenic acid. Biocides or corrosion inhibitors which
may be used with advantage are also known from the prior
art. '

The dispersants according to the invention are prepared

by methods known per se from the prior art, for example in
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ball mills or conventional stirring vessels. Pastes or
highly viscous liquids are normally formed, being formulated
either as such or in admixture with water, preferably in a
ratio by weight of 1 : 1.

To prepare agueous coal suspensions, the dispersants
formulated in paste or highly viscous liquid form are stirred
into the aqueous phase in which they are then nocrmally
present in quantities of from 0.0l to 5% by w=zight, based on
the quantity of coal.

Over the entire concentration range indicated, they
provide for a distinct reduction in the viscosity of aqueous
coal suspensions compared with suspensions of the type in
which - as known from the prior art - sodium lignin sulfonate
is used on its own as additive, i.e. without any other
additives. Suspensions such as these have viscosity values
which enable them to be pumped without difficulty through
pipes and pipelines and delivered to the combustion furnaces.
By virtue of their high coal content of 65% and higher,
they have a very high gross calorific value, making agueous
coal suspensions of the type in question inexpensive and
economical to use in power stations.

The invention is illustrated by the following Examples.

EXAMPLES 1 to 3

2 German ccal sample was ground to an average particle
size of 100% < 200 um and separated from coarser coal
particles by means of a sieve. Aqueous coal suspensions
containing 65% coal were prepared using sodium lignin
sulfonate (source: Lignin-Chemie, Waldhof-Holmen) and a
mixture of alkyl ether phosphates (mixture of the sodium
salts of phosphoric acid mono- and diesters containing from
8 to 18 carbon atoms in the alkyl radical and on average 9.5
(R)P, Henkel KGad). The

concentration of dispersant according to the invention was

ethoxy groups (source: Forlanit

1% by weight, based on the quantity of coal.
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: 1 The apparent viscosity of the suspensions was measured
as a function of the shear rate using a rotational viscosi-
meter (Contraves Rheomat 30) in the shear rate range from
0 s7% to 200 71,
5 The results are shown in the following Table.
Table
Viscosities of agueous coal suspensions at different shear
! '::”: rates and for different ratios of lignin sulfonate to alkyl
_} o:hu: 10 ether phosphate
Ly
i Tl aee
; se ~e Example Ratio of lignin Viscosity (mPa.s)
s sulfonaie to at at at
cnnael alkyl ether -1 -1 -1
¢ e phosphate 50 s 100 s 200 s
15
RIS 1 19 : 1 492 456 422
o 2 9 : 1 485 447 413
Tethe 3 4 :1 146 410 382
0o o0 Comp. 1 :1 500 456 477
20
canve’ Result:
t,,: Over the entire shear rate range, the apparent viscosity

hL of agueous coal suspensions is distinctly lower than where
25 pure lignin sulfonate is used (cf. following Comparison

Example).

COMPARISON EXAMPLE

The procedure was the same as in Examples 1 to 3 using

30 a dispersant containing only sodium lignin sulfonate as

additive. The result is shown in the preceding Table

(under "Comp.").

‘ 35
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The claims defining the invention are as follows:

1. Dispersants containing lignin sulfonic acid and/or water-soluble salts
thereof, characterized in that they comprise

(a) Tignin sulfonic acid and/or alkali metal, alkaline-earth metal and/or
ammonium salts thereof and

(b) one or more alkyi ether phosphates corresponding to general formulae
(I) or (II) below

R-(0CH2CH2)m0 4/0
N
R-(0CHoCH2) 07~ OM

R-(OCHQCHQ)mO\\PéyO

Mo~ on

(1)

(11)

in which

R is a straight-chain or branched-chain Cg-Cpp alkyl or alkenyl radical,
M is hydrogen, an alkali metal, ammonium or an alkaline-earth metal and
m and n are numbers from 1 to 15.

Dispersants as claimed in Claim 1, characterized in that they comprise one
or more compounds (I) or {II), in which R is a straight-chain Cy2-Cig
alkyl or alkenyl radical.

3. Dispersants as claimed in Claims 1 and 2, characterized in that they
comprise one or more compounds (I) or (II), in which M is an alkali metal.

4. Dispersants as claimed in Claim 3, characterized in that they comprise one
or more compounds (I) or (II), in which M is sodium.

5. Dispersants as claimed in Claims 1 to 4, characterized in that they
comprise one or more compounds (I) or (II), in which m and n are numbers
in the range from 2 to 12.

6. Dispersants as claimed in Claim 5, characterized in that they comprise one
or more compounds (I) or (II), in which m and n are numbers in the range
from 8 to 10.

Dispersants as claimed in Claims 1 to 6, characterized in that they
comprise one or more compounds (I) or (II), in which R is a straight-chain
C12-C18 alkyl or alkenyl radical, M is sodium and m and n are numbers from
8 to 10.

Dispersants as claimed in Claims 1 to 7, characterized in that they are
‘comprising lignin sulfonic acids and/or salts thereof and one or more
alkyl ether phosphates in a ratio by weight of from 4 : 1 to 20 : 1.
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11.

12.

13.

14.
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Dispersants as claimed in Claim 8, characterized in that they are
comprising lignin sulfonic acids and/or salts thereof and one or more
alkyl ether phosphates in a ratio of from 4 : 1 to 10 : 1.

Dispersants as claimed in Claims 1 to 9, characterized in that they
additionaly contain one or more compounds from the group comprising
stabilizisers, foam inkibitors, biocides and corrosion inhibitors.

Dispersants as claimed in Claims 1 to 10, characterized in that they are
present in aqueous coal suspensions in quantities of from 0.01 to 5 % by
weight, based on the quantity of coal.

The use of dispersants claimed in Claims 1 to 11 in aqueous coal
suspensions.

The use of dispersants claimed in Claims 1 to 11 for :reducing the
viscosity of aqueous cocal suspensions.

Dispersants substantially as hereinbefore described with reference to
any one of Examples t to 3.

DATED this TWENTY-SIXTH day of MARCH 1990
Henkel Kommanditgesellschaft Auf Aktien

Patent Attorneys for the Applicant
SPRUSON & FERGUSON
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