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TITLE 

A SETTABLE COMPOSITION AND USES THEREFOR 

FIELD OF THE INVENTION 

This invention relates to a settable composition 

5 and especially to an inorganic settable composition which 

can be mixed with fillers and additives to provide a range 
of set compositions. 

BACKGROUND ART 

Cements are well known, and inorganic cements, 

10 such as Portland Cement, are wel.-1 known and used to form 

mortar, concrete, and the like. 

A drawback with Portland Cement is its relatively 
high weight per unit of volume~ · Another disadvantage with 

Portland Cement is that it is not suitable to use with 
15 fillers which are . organic in nature. That is;·.: :Portland 

Cement is more or less limited· to . use with. mine~al type 

fillers. Thus, Portland Cement:. will .not -readily :bind with 

fillers containing, ·soils :an4-:.c1ays·:.: .... 'i'his.-,means. that .. ,gravel 

and sand when used as fillers for Portland Cement must be 

20 thoroughly washed and free· ,from. salts, humus,:-· clay and 

certain types of acid. 
Another disadvantage with Portland Cement is that 

the mix water must be clean and free from contamination. 

Salt water, bore water, brackish . water, and water 

25 containing a high percentage o~ other types of sa.lts cannot 
be used as a mix water with-Portland Cement. 

Another known type·· of cement is a ·:;_magnesium 

oxychloride cement (Sorel cement) _.which is a cement-·used in 

interior work such as floors in hospitals and public 

30 buildings. This cement is made by adding in. proper 

35 

proportions a strong solution of magnesium chloride to 
magnesia. This cement can .. be · u.sed with organic .··fillers 

such as wood flour, cork, and 

stones, to provide a. set mass 

which can take.a high polish. 

inorganic fillers, such as 

in a short period of time 

These oxychloride cements 
can also use other types of organic fillers such as wood 

shavings, sawdust and straw. 
-----··------· 

Disadvantages with magnesium oxychloride cements 
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are their brittleness, porosity and low shelf life. 

Another disadvantage with this type of cement is that it is 

not easily handled and is not like Portland Cement which is 

a dry flowable powder which is relatively easy to handle 

5 and use. A further disadvantage is that magnesium 

oxychloride cements are unstable in water and lose strength 
on prolonged exposure to water. 

Another type of cement is a magnesium oxysulphate 
cement which is weaker than a magnesium chloride cement; 

10 and is obtained by the reaction of magnesium oxide with .an 

aqueous solution of magnesi~m sulfate. · The cements are 
unstable in water. 

OBJECT ·.OF THE INVENTION 

The present invention is directed to a settable 

15 composition which, in the dry form, :can be· in the form .. of 

a powder which can be handled more .. or··less .like Portland 

Cement ·powder and which can-be mixed· with various fillers 
and .water· .to· obtain· .a;_·seb-~or: :nardn~s13 ·"'. :_ '.. 

The present· invention- is also direcited. to the use 

20 of certain types of additives to the compo~ition which can 

allow a set to be obtained with cqntaminated water, and 

where fillers, such as organic fillers, can be used. 

The present. invention is also directed to various 

products of the composition and various uses of the 

25 composition. 
In one form the invention resides in a settable 

composition, th~ composition comprising a calcium carbonate 

and a caustic magnesium·oxide. 
The term caustic magnesium oxide includes . a 

30 magnesium composition which comprises magnesium carbonate 

and a decarbonated magnesium. The · term also covers a 

magnesium ~arbonate which has been treated, .for instance, 

by heating, to liberate carbon dioxide, thereby forming a 

composition which is partially calcined. The exact 

35 structure of the composition and of the caustic magnesium 
oxide. is not known, but the term will be used to include 

the structure formed by heating magnesium carbonate to 

partially decarbonate it, especially at the temperature 
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ranges described. 

The composition of calcium carbonate and caustic 

magnesium oxide can be formed by treating dolomite. 

Dolomite is a calcium magnesium carbonate found in nature. 

5 A true dolomite comprises about 54% calcium carbonate and 

43% magnesium carbonate. Natural dolomites contain 

impurities of various. differing types which can include 

alumina, iron and silica. 

The percentage of the calcium and magnesium 

10 carbonate can vary in dolomites. For instance, dolomite 

containing 65% calcium carbonate and 30% magnesium 

carbonate is called ·a low magne_sium. dolqrn,_i_te·.. Conversely, 

a dolomite containing 60.% magnesi~m qa_:r;-bonate . · and 3 0% 

calcium carbonate is called a high magnesium dqlomite. 

15 It is found th.at, . heating .. ~pl_omite will cau.s.~ 

carbon dioxide to be lib~~~ted,_ ~c;:t t;he .X'.1=l~~ of. i:i.l;>~ration 

of carbon dioxide . can : be:.- cont~oJ..leQ. _a:p.9- ~ varied t9 provide 

fully or partially ca.lcine.¢1.:_.99J..om:J.~~s. . : .. ~ ·· 

If the dolomi~e is· he~ted .~t .·1,soo 0 c,. all the 

20 carbonate is liberated··Ci~ carbon dioxid~. and ·a mixt~re .of 

calcium oxide and magnesium_ oxide is left. Thes~ oxides 

are well known as for use in refra_ctory material_, but the 

oxides are not suitable. ,for a cementitious material. 

If dolomite if? ·heated at a lo~er temperature, not 

25 all of the carbonate decomposes to liberate-9arbo~ dioxide. 

Indeed, it is noted that; .the heating can be_ _cpntro:J_le.d such 

that the magnesium carbonate pr~ferentialiy relea~es-carbon 

dioxide over the cal~ium carbqnate. 

Thus, heating. at a tet11pera_ture rang~ of _typically 

30 between S00°C to 800°C will cause preferential 

decomposition of the magnesium carbonate. 

By controlling the p~eferen_t-ial de.~omppsition, 

dolomite can be treated to form a .settable comp~_~it:ion by 

converting the dolomite into a composition comprising a 

35 calcium carbonate ·and a caustic magnesium oxide. 

The preferential decomposition of dolomite can be 

enhanced by additives such as inorganic salts. A suitable 

salt is sodium chloride which can be added from 0.1% - 5% 
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prior to heating. The salt appears to preferentially 
decrease the decarbonisation temperature of MgC03 without 
substantially affecting the higher decarbonisation 
temperature of CaC03 • The salt can increase the 

5 differential temperature from 100°c to 200°c. 

suitably, the caustic magnesium oxide·:has between 
2% 50% of the carbon dioxide retained within the 
magnesium carbonate, and preferably ·bet:ween 23% - 28%. 
While the molecular structure may be difficult to envisage, 

10 the structure may comprise a mix of calc;::ium carbonate, 
magnesium oxide, and magnesium carbonate. The amoUnt. of 
carbon dioxide retained· in the compositiori.:J1as ·an: -effect on 
various parameters such as hardness, : : and: -setting rate. 
Between 20% - 30% retained carbon· dioxide· 'Offer's ·a su·itable 

15 set -rate for many· appl-ications. Inc:teas1ng the amount of 
carbon dioxide increases the set rate,.' :and:· decreas-ing the 
amount of carbon dioxide decreases the·· set rate. :- ..... 

The c6Uiposltion · -can '::1::ra:,_sc:;.-,:·( be ·. :' :. .. ~rept;ired 
synthetically ·by mixing or blending ca.lei~ c~rboriat~· ,~with 

20 preformed caustic magnesium· oxide. 'In .. thi·s··vari:a:t;Lion'~ the 
. . 

caustic magnesium oxide can be prepared·. by · stibj-ecting 
magnesium carbonate to heat to part-ia.l"ly·:drive· ·of"~ carbon 
dioxide until the desired level of calcination LS~Obtained. 

In a further variation, a natural dolomite may be 
25 heated in the manner described above to provide a 

composition comprising calcium carbonate and· caustic 
magnesium oxide, and if the natural dolomite is -magnesium 
deficient (for instance, a low magnesium·. ,do-fomite}, 
additional caustic magnesium oxide can- be added to the 

30 mixture. 

For example, a low magnesium dolomite ore 
containing 65% calcium carbonate and 30% magn~sium 

carbonate plus impurities can be calcined so · that the 
magnesium converts to partially calcined caustic·magnesium 

35 oxide but essentially where between 2% 20% of the 
original entrained carbon dioxide within the magnesium is 
retrained. 

By being able to add caustic magnesium oxide, and 
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calcium carbonate, and being above to vary the blend of the 

two, it is possible to provide compositions for use as 

cement having any required .predetermined weight or 

percentage of the blended materials. 

5 The particle size of . the co~pos.i.tion can be 

varied if desired. A suitable particle- size. of SO - 70 

micron with 90% passing through a 60 micron si~:ve __ allows 

the composition to be used in a variety of .. appl·ications. 

The composition can be ground to the , particle · size if 

10 required and this can be done before. pr after tr.~atment. 

Other particle size ranges are also envisaged.such as from 

10 - 1000 microns. 

A range of 10~ -:- ~0% caustic· magnesium-toxide and 

90% - 10% calcium carbonate ·Can be used, ·wi_th a preferred 

15 mix being 60% - 70% magnes_:i,um and· 3P% .- 40%. ,ca1c:ium. 

For. instance, pne.: .tonne- of. dolqtn.ite-.:w±ll..:::contain 

650 kilograms (kg} of calcium c;arbpnate: ~<~~@3h :and:c3·.00kg of 

magnesium carbonate C-MgC0.31 .'.·plus· 5%:-. :-.i~uP.it.ies~:::,: ·The 
. · .. • .... •· ... 

m~gnesium carbonate· will. co;ntain 156:S7~g:.of .CQ2 ·; .·~.:When."95% 

20 of this C02 is removed .the weigh~ l~ss ·.will,:l;>e :·14·8·:74kg. 

The calcined weight of ·the dolomite will·· ·nPW-·:.be 851 :26kg 

which will include_ 650kg:of calcium carbonate plus 143:3kg 

of magnesia oxide and SOkg of impurities. (CaC03 650kg/Mg0 

143:43kg + 7:8285kg + impurities SOkg = 851:26.) 

25 Example: 

30 

Dolomite 1000kg = :650kg CaC03 J:;>efqre . calcination 
300kg MgC03 +. sokg intpur:Lties 

. . .. . ... -~.. . ·. ·".· ;. . .. -..,,, .. ··· . 

After calcination = 6.SOkg CaC03 
'1s:t-:·2sakg:'caustic (Mgo+7·:·aco2 ) 

' . ·: ~ -

+ desired weight of selected caustic tnCl:_~~-sia oxide 

+ impurities SOkg 

Useful compositions can be .formulated .. where· the 

35 caustic magnesium <?Xide is from 2% of the .weight of the 

calcium carbonate to 300% the weight of the calcium 

carbonate. 

The composition can be formulated_ as a dry fine 

powder (that is similar to the Portland Cement powder) . 

40 To the composition can be added various 
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The additive or additives may accelerate the 

formation of strong binding agents, and may assist in the 

recrystallisation of the composition to make it set. In 

the setting process, various added fillers (which can 

5 include organic fillers, inorganic fillers, solid ·and 

liquid fillers, radioactive fillers, toxic fillers, and.the 

like) can be trapped in the set matrix. One additive can 

comprise a sulphate which may be added at rate·s of be.tween 

o. 01% up to l.0%. A suitable sulphate can cbniprise sulphuric 

10 acid, or a metal sulphate such as magnesium sulphate or 

aluminium sulphate. 

Another desirable additiv~-is one which act as a 

source of carbonation in the composition to assist in the 

setting process. A ·carbonate which can decompose :or react 

15 to -1iberate carbon 'dioxide is preferred. One ·-suitable 

.additive can-be a metal -carbonate.:such as ·sodium carbonate. 

Anot~er suitable :additive can include., a- ··:c_ar:boxylic or 

po1yC:;arboxylic:1' 2acidJ: :which·· ·can re·act1· -!.to J:ib~rat:e':';carbon 
. .• . . . . 

dioxide. :Another-" advantage of sod'ium ·carbonate 'i:s. that it 

20 will neutralise'·· any.-:·:~free llme (CaO)-, ·this· product being 

detrimental to the s·et:ting process, and which ·is· found in 

certain types of f-illers which may be· used ( for instance 

coal ash). 

Other additives may include citric acid, lemon 

25 acid, acetic acid, glycolic acid, oxalic acid, other di or 

poly carboxylic 'acids, or:.other .acidifying agents. These 

additives may·. be · ~~d:ded· ~{ between 0. 01% - 5%. If the 

additives (suc~.-~s .. ~:itric· acid or lemon acid) are solids, 

they are suitably pre-ground and powdered.to enable them·to 
. . ... • 

30 be efficiently blended with the remainder of the 

composition. A grind size < 250 ·mesh can be used. The 

aluminium ·sulphate may be, commercially available aluminium 

sulphate having a hydration f.igure of · 14 . Of · course, 

higher or lower hydrated aluminium sulphates can also be 

35 used with the appropri_ate weight adjustments. 

Another acidifying agent may comprise sulphuric 

acid and this may be added to the water mixture in up to 5% 
-·······--·--· -----···------

by weight. 
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In a preferred feature, the additives include 

aluminium sulphate and a citric acid (or equivalent acid 

such as glycolic acid or acetic acid) . Additionally, a 

salt such as sodium chloride can be provided. 

5 Su_itably, the additives are premixed and adde_d to 

the composition. The amount of premix added can vary for 

instance from about 3% - 10% or more'. It .appears that when 

fillers of small size (for example below 70 micron) are 

used, the amount of premix added should be larger (about 

10 10%), while fillers.of larger size allow less premix to be 

added (e.g. 3% - 7%). 

If·the premix comprises (a) aluminium· sulphate, 

·-(b) an organic acid and (c) a_ salt, it -is; preferred that 

(a) is present between 40% - 8~%; (b) is· present between 

15 10% 60% and (c) is present between 1% ·' . ..:. .20%. 

While not wishing to be .bound '.by ,theory, it 

appears that ingredient (a) proyides: early,: streng~h. to the 

set ~comP<>sition, and: .may. assist·: in:..,the'.'format±on· ofr ·brucite 

(Mgo~r, and· a gelatinous polymer of· al~~~nium hydroxide, 

20 both· which help with initial bonding of· the co~osit.ion: 

It also appears that (a) provides water ,proofing 

properties. 

Ingredient (b), for instance citric acid, appears 

to assist in the carbonisation of MgO ~q_ Mg{OlJz) to 

25 recrystallise the composition in~o a set material. The 

acid may also act as a .ligand to form compl_exes around the 

fillers (for instance metal ions) helping·· to- trap- them in 

the setting or set matrix. The carbonisation process can 

continue over a long period of time which·can provide long 

30 lasting strength to the set material. Ingredient (c) 

appears to assist in achieving an early strength to the 

composition. 

BEST MODE 

Embodiments of the invention will be described 

35 with reference to the following examples: 

Example 1: 

A dolomitic binder composition consisting of a 

quantity of natural occurring dolomite ore, which before 
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calcination, contained 54% by weight of calcium carbonate 

{CaC03 ), and 43% by weight of magnesium carbonate (MgC03), 

and 3% by weight of entrained impurities of any type. The 

said dolomite ore having been partially calcined so as to 

5 remove only 95% of th~ weight of carbon dioxide (C0
2

) 

contained within the magnesium carbonate. The quantity of 

ore after calcination to consist o_f 54% by .weight of 

calcium carbonate ·ccaC03 } and 20: 16% of partially calcined · 

caustic magnesia· oxide (19.12%Mg0 + 1.:04% C02 ) and 3% of 

10 impurities. The said quantity of partially .calcined 

dolomite ore having b~en crushed and ground to a fineness 

of 250 mesh. The blending with· .the quantity of partially 

calcined powdered·· "dolomite ore 5% by· weight of alumina 

sulphate {A12(S04 )3) ·and 1% by weight- of citric acid 

15 (C6H807) both of .which· have be.en p.owdered to 250 mesh. The 

mixing of .all of the. said materia·ls ,with a quantity of 

liquid or waEer of any .. type so as.·. to .create a slurr:y .of any . . . 

predetermined ~cviscos:i.t:Y~-· :"~e · -sltir:r-y ,can: ~be mixed :.with any 

required ·type. ahd :qu~tity of pre~~lected inorganic or 

20 organic fi·llers· 0or · ·coinbination :of': ·fi"1lers. The pouring, 

moulding, extruding, pressing, gunning of the ·entire 

admixture will create upon drying and setting a vast range 

of excellent and attractive building products. 

Example 2: 

25 A cementitious dolomitic binder composition 

consisting of a selected.quantity of pre-calcined_crushed 

and ·powdered 250='""niesh:·s±ever ·low ·magnesium dolomite calcined 

so as the caustic.'..magnesia .oxide. ~(MgO) contained .within the 

dolomite contains between 2% anq ·20% by weight of carbon 

30 dioxide {C02 ) as a predetermined uncalcined content, to 

which is added ·a pre~selected weight of caustic magnesia 

oxide (MgO) as a commercially available independe~t mineral 

product which has been selectively precalcined so as to 

contain similar quantities of carbon dioxide (C02 ) as the 

35 caustic magnesia oxide (MgO) contained in the dolomite. 

The ~eight of the added caustic magnesia oxide (M~O) is 

between 1% of and three times the weight of partially 

calcined caustic magnesia oxide contained within the 
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dolomite constituent of the mixture. Selected quantities 

of ingredients such as alumina sulphate, citric acid water 

and fillers can be added in the sam~ manner as described in 

Example No. 1 

5 Example 3: 

A dolomitic binder co}llposition was created· with 

a predetermined quantity of commercially (ivailable and 

selectively pre-calcined magnesia oxide mixed with the . 
dolomite. 

10 Example 4: 

A dolomitic binder composition is prepared in the 

same manner as described in Example No. 1 except that a 

measured quantity of between 1% and: 20% of sulphuric acid 

(H2S04 ) is added to th~ mixing ·water. The ;resultant 

15 concrete-like slurry exhibited a good strength and·attairied 

an initial set within two hours. 

Example 5: 

A further dolomitic binder composition-·.-can be 

prepared in the same:.-manner as described in Example No. 2 

20 but with the same weight of Sulphuric· Acid (H2S04 .} as 

described in Example No. 3 being added. 

Example 6: 

The composition of Example 1 or Example 2 was 

mixed with between 3% 10% by ~eight of aluminium 

2 5 sulphate. The mixture achieved a initial set having a good 

strength, but it was found that the.s~rength deteriorated 

after only a few months possibly due to poor 

crystallisation by carbonation. 

30 

Example 7: 

The composition c;>f Example 1 or Example 2 was 

mixed with an additive mixture ·consisting of aluminium 

sulphate and sodium chloride. The total additive mixture 

was between 3% - 10% and the aluminium--sulphate ratio was 

between 60% - 99% with the sodium chloride ratio being 

35 between 1% - 40%. The composition achieved a good set but 

initially had a high water porosity. The set strength 

deteriorated after a few months, again possibly due to poor 

carbonation, but indications were that the water porosity 
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of the set product decreased giving moderate water 

absorption. 

Example 8: 

The composition of Example 1 or Example 2 was 

5 mixed with two additives being aluminium sulphate and 

citric acid. The total additive range was between 3% - 10% 

and of that., aluminium sulphate was about 80% with citric 

acid being ·.about 20%. The · set material gave .a good 

strength with the strength increasing after 30 days and 

10 provided excellent long term stability. 

also had early low water porosity. 

Example 9: 

The .. set ·product 

This . example shows the suitability ··of the 

coniposi ti on as:·.· an. en~apsulating agent for hazardous ;·wastes. 

15 Hazardous .. :wast~s:· ... (sµch .:asr toxic: metals) must "be-:stabilised 

before disp~sal and require . encapsulation· in . a· material 

where leaching of the toxic material is .. b.elow~ .. , .. pre-set 

levels. .. 
·' 

In:::ti:i:±·s,'.example1 100 ;kg .. of a ·aoiomitic',:.binder of 
. . . 

20 Example. 1 or·::::BXi!~ple 2 was· 'mixed :·with· .650g. of _aluinfni'tim 

sulphate, 250g of :citric acid, and lOOg of ·sodium:.-chloride." 

The material was mixed with water and miJ.C~d_' .. '~i.tJ:>." toxic 

metals being arsenic, cadinium; · copper, iron; lead, 

selenium, silver cµid zinc. The maximum allowable leaching 

25 of each of these toxic :metals is arsenic . Smg ·p/litre, 

cadmium 1mg ~p/litre, copper 100mg p/litre, iron 100mg 

p/litre, ·lead>Sing~pilitre·,:-:-selenitim lmg p/litre, ·si:lver s·mg 

p/litre and zinc 1oomg.'.p/litre·~ 

The set material encapsulating the .toxic metals 
·. 

30 was subject to a:leach condition which consisted of a 24hr 

stirred leach in a buffered ·mild acid solution. The leach 

was examined:.:and.'· was found .. to contain less than .1mg 

p/litre of arsenic; no cadmium, less than · ~lmg .. p/litre 

copper, between 0.05 - 0.23mg p/litre iron, less than O.lmg 

35 p/litre lead, no selenium, no silver, and less than 0.2mg 

p/litre of zinc. 

The results show that the dolomitic set 

composition has excellent properties in encapsulating and 
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retaining toxic metals, with the leaching properties being 

a fraction of the maximum allowable concentration. 

Example 10: 

The dolomitic binder composition of Example 1 or 

s Example 2, lOOkg was mixed with SOOg of aluminium sulphate 

and 200g of citric acid. Water was added to the mix as was 

radioaqt,,ive charcoal .waste. The mix was hardened.and was 

found to encapsulate and retain the radioactive charcoal 

without appreciable loss. 

10 Example 11: 

The dolomitic binder of E~ample 1 or Example 2, 

1, OOOkg was mixed :.with BOOg of aluminium sulphate and 200g 

of citric acid. Water was added as was a filler-.·.·· 

The mixture was formed into a brick ~which was 

15 heated in steps up to 1, 000°C to check for. ~largm_~;i.lity·. 

20 

The b:a;-ick. did not· catch·-.alight, only turning to ash in the 

oub~ide 1cm. of the brick. Post -v- pre·7he~ting~£~weight 

in~~.k~d--ij:y;:-4·0%,.:: l'oss tof we-ight. ·Thel:E.-exai'ilple."':shews that 

this type of brick·is not a fuel and do~s not ·promote a 

fire. 

Example 12: 

A compo$ition,_similar to that. of. Example. _;i:o. or 11 

was :(:ormed, without··the .filler. The composition was· formed 

into a roof tile and subjected to mechanical tests-~ The 

25 required breaking load needed to exceed 700N,· _and the 

actual breaking. ·load··.wC1:_s found to be 1, 600 - 2, 600N showing 

that the cpmpos.ition:~·Aa.s exc.ellent properties as ·a roof 

tile. Addit.iona-1-ly , .. the .:water permeability- of the; formed 

tile was investigated by forming a projected .~.urf~9.~·;_on top 

30 of the tile and. fi;tling_ .it ... with water to 12mm. The te·st 

was· maintained for 2 .hours and a visual examination; ·of the 

tile. showed that the tile· · was sufficiently· · water 

impermeable. 

Example 13: 

35 A dolomitic composition of Example 1 or Example 

2 (100kg) , was mixed with aluminium sulphate SOOg and 

citric acid 200g. "Water was added to form a slurry and to 

one part of the slurry was added three parts of paper pulp 
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and SOml acrylic. The product was allowed to set, formed 

into a cube and subject to compressive strength analysis 

which showed that the cube had a compressive strength of 

31MPa, showing it to have a good load bearing strength. 

s Examole-14: 

A dolomitic . composition of Example 13 was made up 

this time having two litres-of dolocrete slurry mixed with 

four parts of· newspaper· .'pulp. ·The formed cube had a 

compressive strength of between 14 - 17MPa. · 

10 Examole 15: 

To a dolomitic composition, 11 .was added 21 of 

volcanic ash and· ·1om1 acrylic, ·the·<mixture was : set and 

formed into a· ·cube and had a <;:ompressive· strength of 

between 11 - 20MPa. 

15 Example,16: 

:.To, a ·dolomitic coritposit-ion~. "31.-was ·added 3 .·251 of 

shredded: paper and .·:tl :of No· .. ·4,. veriniculit·e=. The·: -mixture 

. was·~·set·,-~ .. fori'ned•·'-into a<·ciJ.be· and ·,had: a~::'.Cbtnpre-Etsive:fstrength 
of .11 - 12MPa. 

20 Example 17: 

To 31 of dolomitic composition was added·0.51 of 

paper and o. 51 of vermiculite grade, _4:~. , ·The material was· 

set, formed into a cube arid was ·found ·-t6 ·have:a·.-compressive 

strength of 23.5 - 24.SMPa. 

25 Example 18: 

'fo a dolomitic .. composition1 21 · was added 1. 51 

cracker dust=· and o =~ 51 · blue ·me-tal::: · .-'A:. ·cube::: formed: 'from the 

set composition-had ·a conipr:essive·strengtli:~of" 19.5 ·- -20MPa. 

Exampl:e ::19: 

30 To 21 of dolomit·iC."· compo·sition ·was added 21 of 

shredded car tyres. A f·ormed cube· bad a compressive 

strength.' of ? . 5 - · 6 .• SMPa ~;· 

Example 20: 

To ll of dolomitic composition was added 31 of 

35 course blue metal gravel and. 11 of sand: A formed cube had 

a compressive strength of 26.s· - 28.SMPa. 

Example 21: 

To 1.5 parts dolomitic composition was added 2.5 
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parts course sawdust, 0.5 parts paper pulp and SOml 

acrylic. A formed cube was found to have a compressive 

strength of 27 - 29MPa. 

Example 22: 

To 1.5 parts dolomitic binder composition was 

added 2.5 parts course sawdust, 1 part find sawdust, 

paper p~lp and· 50ml acrylic. A formed cube 

compressive strength of 19.5 - 22.SMPa. 

Example 23: 

1 part 

had a 

10 To 1.Sml :dolomitic composition was added o .5 

15 

20 

parts power house ash, O • 5. parts paper pulp and ·s Oml 

acrylic. A -"formed··· .:cube had a ·compressive strength of 

between 23.5 - 24.SMPa. 

Example·24: 

To two .:parts,., dolomitic binder composition was 

added, two parts.-:aoars~ sawdt1:st, .two .:parts ··paper. pulp and 

o .. s parts acfy.lic·~:· ·.A ·formed cube was. found to have a 

compre~slve ,stre.Iigth-·of between 14 - 17 .5MPa. 

ExamDle-: 2s·: 

To 2~5 ~par.ts.;dolomitic. composition was· added two 

parts paper fines No. 1, tw~ parts paper fines No. 2, and 

two parts course sawdust and O. 7 parts acrylic. A cube 

formed has a compressive strength of between 20 - 22.6MPa. 

Example 26: 

25 To a dolomitic composition, one part was added 

30 

two parts of beach sand.· The composition was mixed with 

seawater to fo~ a settable composition and was formed into 

a cube. The cube was about 77mm along each edge and a 

compressive strength of 28.5 ~ 29.3MPa was found. 

Further tests have shown that the composition can 

be admixed with various fillers and reinforcing agents to 

Provide a number of ·suitab~e commercial products. Suitable 

fillers include but are not limited to power station ash, 

volcanic ash, alumina, red mud, crushed rock, sand, coral, 

35 pumice, glass, cenospheres, perlite, vermiculite, styrene 

bead, sawdust, shredded rubber, straw, rice husk, coconut 

fibre, wood chip, wood bark, paper, cardboard, plastic, 

concrete rubble, soil, lead concentrate, litharge, lead 
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wool, boron, lithium, cadmium, L A batteries, metal dusts 

and chemically precipitated gypsum. Suitable rein£orcing 

agents can include steel, glass fibre, carbon fibre, 

kevlar, SRimonomer, polypropylene, rock wool, cotton and 

5 straw. ·The following products can be made. - brick, block, 

pavers, tile, mortars, . pipe, board, panel, cladding, 

paving, structures, statues·~ monuments, ·.sleepers, posts, 

poles, tanks, boats, piles~ -. whariet:; : and· marinas·. ·"!" . 

The composition according to the.invention can be 

10 prepared as a dry flowable .pow4er.which can be.bagged arid 

stored indefinitely. To the ,powder can be ·added fillers 

such as sand and gravel ·::.:.'.(known: :frll~rs) ,··: =:bl.,lt ~··unlike 

Portland Cement, organic filiei;s~:such as.:straw;. ~'cork, wood 

flour, sawdust, and the like, can also be a,qj:;i~d. · ,.Water can . -

15 be added to the mix to .fornf·, a :.mo~,ar, tro~"e.l.able material, 

or a concrete, and unlike.·P9rtl.and .. Cement.;·: the·.water can be 

brackish, salt water, and ·'does not ::need to-.-.be perfectly 

clean. 

It should be • app]::e·ciate·d tJ:ra~:i :~:v,~:(:i,._qµs. other 

20 changes and modifications can' be·.-.~ade -to ·the embodiment 

described without departing 'from the. spirit· and scope of 

the invention. 
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1. A settable composition, the composition 
comprising a calcium carbonate and a caustic magnesium 
oxide. 

5 2. The composition of claim 1, wherein the caustic 
magnesium oxide is selected from: 

(a) a magnesium composition . which comprises magnesium 
carbonate and·.~a decaJ;bi:>n?ted ~magnesium; 

(b) a magnesium carbonate .which .. has: .been treated by heating 
10 to liberate carbon dioxidE;l- thereby .. '<forming a composition 

which is partially calcined; 

(c) a synthetic blend ,forined:·by?. .. mixing calcium carbonate 
with preformed .. caustic magnesium-.,- -:.oxide, the preformed 
caustic magnesium·. oxide being;· prepared\by heating'.·magnesium 

15 carbonate to partially drive off(~t:ai;bon··.dioxide until the 
desired level . of _calcinatioIL.:is ,:Q~tained; 

(d). -a· magnesiun_1..?. deficient~'.··.'dol~mit:e heated to form a 
composition-· comprisl:iig .':::ca1·c·ium·11~carAoilate -.:. ;and',::; ::caustic 
magnesium oxide, and to which is ~~d~a-·additional .. caustic 

20 .magnesium oxide. · ,. 

3. The composition of .claim 1,. wherein the 
composition of calcium carbonate .. : :and caustic magnesium 
oxide is formed by heating dolomite·.;.: ·.": 

4. The composition. of· .. claim·:3 ~ wherein the dolomite 
25 is heated at a temperature ·.rarige~;ofi .. between 500°C to ·eoo 0 c. 

s. The composition of · claim .... :4, wherein o .1% - . 5 % 

salt is added to ··enhance •the·::preferential-·.-decomposition of 
the dolomite ... 

6. The composition of .. claim .. 2, .wherein the caustic 
30 magnesium oxide has betwee:p: 2% -· .. 50% o'f the carbon dioxide 

retained within the magnesium carbonate, and preferably 
between 23% - 28%;. · . · 

7. The composition of claim 6., wherein the 
composition has a particle size of· 50 - 70 micron with 90% 

35 passing through a 60 micron sieve. 
8. The composition of claim 1, including a sulphate ... 
additive present between 0.01% up to 10%. 
9. The composition of claim 8 ,· wherein the sulphate 
is selected from: (a) sulphuric acid (b) magnesium sulphate 

.. ~ .. 
.. ·O: 
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* C L M S * or(c) aluminium sulphate. 

10. The composition of claim 1, including a carbonate 
additive which produces a source of carbonation during the 
setting process. 

5 11. The composition of claim. 10, wherein the 
carbonate is selected from:· (a) sodium carbonate; (b) 
citric acid; (c) lemon acid; (d) acetic acid; (e) glycolic 
acid; ( f) oxalic ·ac~d-; :ac±ds ("b)-( £) being. abl·e ·to· react to 
liberate carbon.dioxide. 

10 12. The composition of claim 11, ·wherein the additive 
in present between 0.01% - .5%_. 

13. The compos~tion·~,of claim 1 ·i:ngl.uding. the 
following additives:·: ·(~) ··aluminium su~phate· and (b) a 

· carboxylic acid;, the -additives comprising .about 3% to about 
15 15% of the compositi:on 

14. The compos_ition. of claim .. : 13. ~add.itiionally 
comprising- .( c) a ·:·sa1t; :;\>,7herein (a) is :pres~rit betw~ :4o% -

80%; ·(b) ·.is··:.presen-t:=::~;:Qe:fween ·_10%. - ·60% .ari.d·:~H;¢)..;:;:if~:#~~~,~~1:·. 
between 1% ·- 20%. 

20 15. The composition of claim: . 8; .. :_:addirt±bri~J:,iy 
compris:f..ng at least one filler. 
16. The composition-of claim 15, wherein ·the filler 
comprises between 3~90% of the total composition 
17. The composition-of claim 16 wherein the at least 

25 one filler is select~d· .·from power station:::ash, volcanic 
ash, alumina, .red- mud., crushed rock, sand, coral, . pumice, 
glass, cenosph~es-, ~per-lite,· vermiculi::te;:.r: styrene;. bead, 
sawdust, shredded rubber, straw, rice husk; :;coconut.::fibr~, 
wood pb:ip., wood.::..:bark,: ·:paper:, . card~oard;;. plastic, concrete 

30 rubble, soil:, ""lead concentrate, litharge, lead.wool,.;:boron, 

35 

. . •. 

lithium, cadmium, L A batteries, metal dusts and chemical."iy 
precipitated gypsum, steel, glass .. fibre/::.. carbonv.~f;ibre, 
kevlar, SRimonomer, polypropylene; rock wool, cotton straw 
or mixtures thereof. 

18. An article of manufacture comprising a set 
composition of claim 1. 

19. An article of manufacture comprising a set 
composition of claim 14. 
20. The article of claim 18, wherein the article is 

suesm.ure SH~ET (RULE 26) 



W097/20784 I lllllll llllll lllll lllll II llll 
* C L M S * 

HEET HAS BEEN 
'.:lEPLACED 

17 

PCT/AU96/00774 

selected from the group consisti.ng of a brick, block, 

paver, tile, mortars, pipe, board, panel, cladding, paving, 

structure, statue, monument, sleeper, post, pole, storage 

tank, boat, pile, wharf and marina. 

5 21. A method of encapsulating a waste product 

10 

compri.sing using the waste product as a filler in the 
composition of claim 14. 

22. The method of claim 21, wherei.n the· waste product 

is liquid or solid toxic waste or radioactive waste. 

SUBSTITUTE SHEET (RULE 26) 


