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BACKGROUND TO THE | NVENTI ON : 1 Cenents are well known, and

| norgani ¢ cenents, such as Portland Cenent, are well known and used to
formnortar, 10 concrete, and the |i KRITLE A drawback with
Portland Cement is ita Eelrahbye! momposzlirwh wRDIBBERe THEREFORF VOl une.

Anot her di sadvantage with Cenment_is that it is not suitable

to use with fillers whi chpégé'DoPSa'rW@ ENVENEEPY. That is, Portland

15  Cement is nore or THESS ibventddnt eelatewi tb & Qetahbwp@omposutiéﬁers
Thus, Portl and Oerrent AR q:ot r eadi |%%DI nd w fillers,contajnjng

soils and cl & SERTE <9 e Se%‘ﬁ?ib%%n‘d"\‘/\ﬂ‘éﬂ AR WRLIER| [ers
for Portl and cGembe winsd lmth fllﬂ.lecmsoagldl pdditivesahd preeifieom sahgs,

hunmus, clay g {EQ:P &ﬁ;&%f—& dngpes of acid. Anot her
di sadvant age Wt or t ment is that the m x water nust be clean
and free from contam nation. BACKGROUED ABdre water, brackish water,

and water contai nl ng Cemeht HrdeweEN! 2GR, cadaerlﬁaﬂj&fé éélnéﬁtéannot
be used as 25 wat er th Portland Ce Anot her

Known t)}[?e ofs“cfg"rre‘?ﬁ ?grt’al% nEereRE., are weminsmown 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 mineral type
fillers. Thus, Portland Cement’will not readily bind with
fillers containing soils and-clays.. . This: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, Dbrackish  water, .and water

25 containing a high percentage of other types of salts 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
proportions a strong solution of magnesium chloride to
magnesia. This cement can. be used with organic fillers
such as wood flour, cork, and inorganic fillers, such as
stones, to provide a set mass in a short period of time

35 which can take. a high polish. 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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and 1is obtained by ‘:ﬁe reaction of magnesium oxide with an

aqueous solution of magnesium 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 oxr-less like Portland
Cement powder and which can be mixed with various fillers
and water- to’ obtain -a:.set:‘or: lHardness:: . .
The present invention is also directed to the use
20 of certain types of additives to the -conipo_sit.ion.which can
allow a set to be obtained with contaminated water, and
where fillers, such as organic fillers, can be used.

The present invention is also directed to various

products of the composition and wvarious uses of the
25 composition. '

In one form the invention resides in a settable
composition, the composition comprising a calcium carbonate
and a caustic magnesium oxide. _

The term caustic magnesium oxide includes a

30 magnesium composition which comprises magnesium éarbonate
and a decarbonated wmagnesium. The term also covers a
magnesium carbonéte which has been treated, .foxr 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



2 SUMVARY OF THE | NVENTI ON : The present invention is directed

to a settgldnorgs CONMPOsition which, in the dry form carpdagabssnoa form
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97/ 20784 carbonate is called a low magnesiﬁg éé‘fgﬁi@g-,??%onversely,
a dolomite containing 60% magnesium carbonate and 30%
calcium carbonate is called a high magnesium dolomite.

15 It is found that, heating .dolomite will cause
carbon dioxide to be Iibex:ated,__,and, .the rate of liberation
of carbon dioxide can:be. controlled _angi-_varied_ to -provide
fully or partially c'a_!l.cine__ci:_. dolomites. -

If the dolomite is heated at 1,500°C, all the

20 carbonate is liberated-as carbon dioxide and ‘a mixture of
calcium oxide and magnesium oxide is left. These oxides
are well known as for use in refractory material, but the
oxides are not suitable for a cementitiocus material.

If dolomite is -heated at a lower temperature, not

25 all of the carbonate decomposes to liberate carbon dioxide.
Indeed, it is noted that the heating can be controlled such
that the magnesium carbonate preferentially releasges -carbon
dioxide over the calcium carbonate.

Thus, heating at a temperature range of typically

30 between 500°C to 800°C will cause preferential
decomposition of the magnesium carbonate.

By controlling the preferential decomposition,
dolomite can be treated to form a settable composition 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%



<3 * ranges descri bed. * The conposition of cal cium carbonate
and causwa97220784ragnesi Um oxi de can be forned by treati ngponawssEHE74
Dolomte is a cal cium nagnesi um carbonate found in nature, 5 A true
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mna, iron.and silica

differing t h includ
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preferenti aBetween 20% - 30% retained carbon dioxide _offers & suitable
15 set rate for many applications. Increasiig_ the amount of
carbon dioxide increases the set rate, :and- decreidsing the

amount of carbon dioxide decreases the set rat-e S
" The composition’ canvif4l86.:7 be - prepared
synthetlcally by mixing or blending calc:.um carbonate with
20 preformed caustic magnesium oxide. “In. ‘this. var:_l.a_t;lon, the
caustic magnesium oxide can be prepared. by - subjecting
magnesium carbonate to heat to partially drive off carbon
dioxide until the desired level of calcination i'isf'oletained.

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
magneésium oxide, and if the natural dolomite is ‘magnesium
deficient (for instance, a low magnesium -dolcmite),
additional caustic magnesium oxide can be added to the

30 mixture. _

For ‘example, a low magnesium dolomite ore
containing 65% calcium carbonate and 30% wmagnesium
carbonate plus impurities can be calcined so - th"at'; 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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be added from®Rlciumgearbonatgy gnddpeing above to vary the blend of the
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anmount of Other particle size ranges are also envisaged such as from
10 - 1000 microns. S
A range of 10% - 90% caustic magnesium-oxide and
90% - 10% calcium carbonate can be used, with a preferred
15 mix being 60% - 70% magnesium and - 30% - 40% .calcium.
For. instance, one tonne: of. dolomite-will :contain
650 kilograms (kg) of calcium carbonate ;(CaC0,):and 300kg of
magnesium carbonate (MgCOj;) .:-plus- 5% 1mpum.t1es~ ‘The
wagnesium carbonate will contain 156:57kg.of CO,: ----.f.-.-Whe'n.-Qs%
20 of this CO, is removed the weight loss will - be :148:74kg.
The calcined weight of the dolomite will - now:be 851:26kg
which will include 650kg of calcium carbonate plus 143:3kg
of magnesia oxide and 50kg of impurities. (CaCO, 650kg/MgO
143:43kg + 7:8285kg + impurities 50kg = 851:26.)
25 Example:

Dolomite 1000kg = 650kg CaCO, before .calcination
300kg MgCO, + 50kg impurities

After calcination = &650Kq caco, o o
' ‘151 +258kg ‘caustic (Mg0+7:8CO,)
>0 + desired weight of selected caustic magnesia oxide
+ impurities 50kg
Useful dompositions can be formulated where the
35 caustic magnesium oxide 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 wvarious
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10 acid, or a metal sulphate such as magnesium sulphate or

aluminium sulphate. )

Another desirable additive  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 -liberate carbon ‘dioxide is preferred. One -suitable
.additive can -be a metal carbonate such as -sodium carbonate.
Another suitable -additive can inclide. :a-- carboxylic or
polycarboxyllc -acn.dJ whlch ‘can reactiito liberdte: ‘carbon

. dioxidé. Another” advantage of sodium carbonate ‘i that it

20 will néutralise ™ any free lime (CaO), this product be1ng
detrimental to the setting process, and which is found in
certain types of fillers which may be used ( for instance
coal ash).

- Other additives way include citric acid, lemon

25 acid, acetic acid, glycolic acid, oxalic acid, other di orx
poly carboxyllc ac1ds, or other acidifying agents. These
additives may be’ added at between 0. 01% - 5%. If the
additives (such as c1trlc acid or lemon ac1d) 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 figure of 14. Of - course,
higher or lower hydrated aluminium sulphates can also be

35 used with the appropriate weight adjustments.

. Another acidifying agent may comprise sulphuric
acid and this may be added to the water mixture in up to 5%

by weight.
This Sheet Has Been Replaced
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- cal=ci um carbonate, and being above to vary the blend of the two, it is
possi bl e tog@ro?\{‘l de conpositions for use as cement hapd-pRusdAsr74equi r ed
predeter Ihs ght or per cent age of the blended materials. 5
The particle size of the conmposition can be varied if desired. A
suitable particle size of 50 - 70 m7cron w th 90% passi ng through a 60
m cron sieve allows the conposition to be used in a variety of
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tonne of dol omite wil ISWHARLY %éb&]’?%g?’%‘?‘ré’rﬁ?ﬂ)xegf aE‘Qi Eflaﬁfgla‘g?bonat e
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i ncl ude 650kg.. 4 Cé ar @n autd buld b 5@,&& gbgﬁtde and
50kg of inpuri t | es err /I\/gO . 143: 43558 7 E
i mpur i ti%es SO - "35111965151]259-”5 dmzger size allowplEgs PEeTé%fo 8 Pess50kg
CaCq err] b%tdaéaceécgnas%on 7%) . 300kg MpCO err] +
50kg inpurities ter caLC|nat|on—6 g
151: 258kg caustic - ( MybE7tDe ¥) fomprises ) aiﬁéééiéédSR%PhﬁFGOf
selected-caussyCanagmganAconndd and (c): a_saltwniﬁti&spseigrrEd that

(a) is present between 40% - 80%; (b) is present between

15 10% - 60% and (c) is present between 1% + .20%. o
While not wishing to be bound ‘by theory, it
appears that ingredient (a) provides: 'eax"l-y-.-' strength. to the
set ‘composition, and:imay:assist’in~the-férmition of brucite
(MgOHz) , and a gelatihous polymer of alumln:l.um hydroxide,
20 both- which help with initial bonding of the compos:.t:.on
It also appears that (a) provides water proofing
properties. '
Ingredient (b), for instance citric acid, appears
to assist in the carbonisation of Mg0 and Mg(OH,) to
25 recrystallise the composition into a set material. The
acid may also act as a ligand to form complexes 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 i:)e 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



+ Useful conpositions can be fornul ated where the 35 caustic nagnesi um
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be fornulated as a dry fine powder (that is simlar to the Portland
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vari ous additives. The
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Anot her /Y e qu Y o Yy ine
dolomite ore having been 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(S0,)3) and 1% by weight of citric acid

15 (C6H807) both of which-have been powdered to 250 mesh. The
mixing of all of the said materials with a guantity of
liquid or watex of any.'tj.ype 80 as.to.create a slurry of any
predetermined “viscosity:  ~The --s’iurx?y can ‘be mixed with any
required type . and :qtzantity of preselected inorganic or

20 organic fillers ‘or “combination of: fillers. The pouring,
moulding, extruiding, 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-mesh ‘sieve ‘low magnesium dolomite calcined
so as the caustic:magnesia .oxide (MgO) contained within the
dolomite contains between 2% and 20% by weight of carbon

30 dioxide (CO,) as a predetermined uncalcined content, to
which is added -a pre-selected weight of caustic magnesia
oxide (Mg0) as a commercially available independent mineral
product which has been selectively precalcined so as to
contain similar quantities of carbon dioxide (CO,) as the

35 caustic magnesia oxide (MgO) contained in the dolomite.
The weight of the added caustic magnesia oxide (MgO) is
between 1% of and three times the weight of partially
calcined caustic magnesia oxide contained within the



.sui tabl e additive can include a carboxylic or polycarboxylic acid

whi ch can | i berate carbon di oxi de. Another FPabeaerRf
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fillers which may be used ( for instance coal ash).

O her additives may include citric acid, 91 enon acid, acetic acid,
glycolic acid, oxalic acid, other di or . poly carboxylic acids, or _
ot her aci di f golgemigentepnsiidaents of 4dwi mivdainmy bReberierd guartiktes 0. 01%
- 5%  If thEg jngrafidindsy@tchSHENagamEhh 5G1BARAEeOT cALPPA A6id)watér

sol i ds, they Tare suitab) re-ground and powdered to enable themto

. be effici ent 1I3phitdddEFsnceR ’P%egﬁl i 4 dihe Safige MEDREES B ‘Sﬁ.scrlbedmgri nd

size < 250 masihpse e used. The al umi ni um sul phate 30 may be
commerci al |y _avail abl e al um ni um sul phate having a. hydration figure of

14H err] 5) " hi gher or |ower hydrat ed al um ni'um sul phat es
can al so be used with thelolomitdampidprdent ecappagit bol) usdsreeteated: with
Anot her aci difyi . C | sUlephur i ¢ . [ this be
2dded 1o the TmPErotar Bl GG, PP Lofe Aouat £ SAlighlet, )

PCT/ AU96/ 007 7eelectively pre—cagcined magnesia pxide mixed with nthe

preferred fegjiysuidde additives include " alum nium sul phate and a
citric acid (or equivalent acid such as glycolic acid or acetic acid).
Addi ti oddl | y Example 4: .

A dolomitic binder composition is prepared in the
same manner as described in Exampl'e No. 1 except that a
measured quantity of between 1% and 20%. of sulphuric acid
(H,80,) is added to the mixing water. The resultant
15  concrete-like slurry exhibited a good strength and-attained
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 -we’ight of Sulphu'ri'c Acid (H,80,) 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 weight of aluminium

25 sulphate. The mixture achieved a initial set having a good
strength, but it was found that the.strength deteriorated
after only a few months possibly due to poor
crystallisation by carbonation.

Example 7:

30 The composition of 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



.salt such as sodium chloride can be provi ded. 5 Sui tably, the

additives_are prem xed and added to the conposition

prem x ad@3"@%$4vary for i nstance from about 3% - 10&%(‘&%?6@74
appears that when fillers of small size (for exanple below 70 m cron)
are used, the anmount of prem x addedighoul d be |arger (about 10 109% ,
while fillers of larger size allowless premx to be added (e.g. 3% -
79 . of the | betheprodiuct cdamensed a)giaing nimddesdtghatwater

(b) an organé}gs%e &qd (c) asalt, it is preferred that (a) is
present betwee % 80% (b) is present bet ween 15 10% - 60% and (c) is
.present bet vExampde 80% Wil e not wishing to be bound by
theory, it appear§hgh%d q._q_o%nt éaﬁxgﬁlﬁyédgs &arﬁya@igngtmtso t he
set conposition, and rray assi |n they formatTaon of br

(MyOH er?]) , mikeda Wi t.tr\msaéérl%ﬂres'»ofb%msn FlmiRiyroxsWkohabe and
whi ch hel p vw:ihrialawa bopgk ngotaf1 HER1AARROSEhgewas betwden BE0. @Epears

that (a) pro S er r,oafin erties.

| ngredi ent (3% g tp\#gt' ﬁ:!é‘?‘w&ﬂ %é’éﬂi’ "%pﬁp gbout 805 sdthcitrige

car boni sat i cach@ N3 yeon d albpudH] eofk].) t'ﬂze?Bsetr emztt;emedll | gavkheacygwsi tion
into a set e | d.sto for

conpl exes arounéhghh wilh t]??eS@% gggﬁl ns a%é’% e%g?&hgﬁb’isngaq trap
theminl0 pravided: expedilendt lrmg |t<ernrhetclaxbnw8at Tbe petcaeodart

conti nue ovegjidol fAE egg.g_gdl@;, g,,la@gr\/\gbg.gsg prow de long 30 lasting

strength to the set material I ngr edi ent appears to assist in
achi evi ng an%éﬂ?%—sﬁrengt h to the corrp05| tion.
BEST MODE ThisEnkedinipiel s showshe ana/ersﬁmtwﬂﬂtwe cstes afhded

35 with ref er ence Egohhgsfgﬁlgr%agslﬁ(a?t@ng agent forEﬁ(aggrgous -wastes.

15 Hazardous ‘wastes:. (such ias: toxic metals) must :be-stabilised
before dlsposal and require. encapsulation -in..a’ material
where leaching of the toxic material is . below..pre-set
levels. e mEhk

l'i.'

In thlS example, 100: kg of a dolomitic: ‘binder of
20 Example 1 or..Exa_r_nple 2. was''mixed 'with" 650g. of _alum:.n:l.um
sulphate, 25.0g"of ‘eitric acid, and 100g of ‘sodium.chloride .
The material was mixed with water and mixed -with toxic
metals being -arsenic, cadmium,- coppér, iron; lead,
selenium, silver and zinc. The maximum allowable leaching
25 of each of these toxic :métals is arsenic . S5mg 'p/litre,
cadmium 1mg p/litre, copper 100mg p/litre, iron 100mg
p/litre, -lea,'dl-'Sing-:fp'[ 1itre}:-se1eni1.‘1‘m img p/litre, ‘silver Smg
p/litre and zinc 100mg: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 .Ilmg
p/litre of arsenic; no cadmium, less than “Jlmg. - p/litre
copper, between 0.05 - 0.23mg p/litre iron, less than 0.1mg
35 p/l:l.tre lead, no selenlum, no silver, and less than 0.2mg
p/l:.tre of zinc.
The 7results show that the dolomitic set
composition has excellent properties in encapsulating and



. A dolomitic binder corrposit'ron consisting of a guantity of natural

occurrin e ore,* which before WO 97/ 20784 6100774
PCT/"AU9 6%%‘%“ 8 cg(lnc‘:’f‘gglt,? on,

cont ai ned 54% by wei ght of cal ci um carbonate (CaCX), and 43% by wei ght
of magnesi um carbonate (MjCJerr]), 1dnd 3% by wei ght of entrained
inmpurities of any type. The said dolomte ore having been partially

cal ci ned sorefai®ing torphqe mahalysorish Che wepghings PE@P%%’—E%’R?H%Q

(Cderr]) a fRAGEIdEGMNERE MdioniRGNaTWwIB1CA IRkt rathenquant i ty of
ore after calcination to consist of 54% by wei ght of cal ci um carbonate

(CaCB) andEXempge AO0nartjally cal cined caustic magnesi a oxi de
(19. 12%w0O + 1: 04% CO e |dolomli t3Ls dfinkder ddmmrslltuen of Ehampakdigoantity

of partially, cal o[ d dt
fi ngnesé X qﬁ?n&%kg?&easbluéﬁﬁ?(gnguw % fe %uan}lﬁ%&g‘f‘an }ﬁf’ﬁgn > 2
cal ci ned powdet &b e lafivictidrdice ag¥dhy Wstgntwﬁ adderd o the miu pbawes(A12

(Sqerr]) 3&5;{%4&% V\EﬁgPé%aQi &%&Eéc aphd fPx ﬁ@ﬁg@&%nagt n8f g&@ ch

have been powdered to 250 nes m xi ng e sai
material s wifennd qanepeppsilate andygreFaim mb‘?%rrﬁél%‘;t%we@eragaio i
create a sl q,;iﬁ/h&jtaéyprecj_am@dm%m ned viscosity. The sl urry can be .

m xed with ané reqU| red type and quantity of preselect ed | nor gani ¢ or
20 or glaﬂn C ‘conbination of fillers. The pouring, nmoul di ng,

extrudi ng, pressing, gDhaidglohitbhe bimder of Example 1 or Example 2,
1,000kg was mixed with 800g 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 flammability.
The brick.did not- catch-alight, only turning to ash in the
outside 1lcm of the brick. Post -v- pre-heatingriweight
indigated @a-40%: loss tof weight. ‘The:sexatiple -shows that
thi's' 'type of brick is not a fuel and does not promote a

20 fire. '

Example 12:

A composition:similar to that of. Example. 10. or 11
was formed, 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:-was found to be 1,600 - 2,600N éhowing
that the composition- ;has excellent properties as -a roof
tile. Additionally,. the water permeability of the: formed
tile was investigated by forming a projected surface:ion top

30 of the tile and filling it with water to 12mm. The test
was maintained for 2 hours and a visual examination:of the
tile. showed that the tile was. sufficiently- water
impef:meable.

Example 13:

35 A dolomitic composition of Example 1 or Example
2 (1dbkg) , was mixed with aluminium sulphate 500g 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



,.adm"*xture will create upon drying and setting a vast range of
excel l ent and attractive building products. Exanpl e 2:

25 A
cenentitiW@IT28W4onmitic binder conposition consi st RST’éPS’%{"“g%‘} ected
quantity of pre-calcined crushed and powdered 250 nesh sieve | ow
magnesi um dol om te cal ci ned so as the caustic nagnesia oxide (MO
contained within the dolom te contains between 2% and 20% by wei ght of

carbon 30 déﬁd'é@mﬁoadiyﬂﬂcEﬂSThé”ﬁﬁBﬂdﬁﬁ“W&@ unrawéaned sent eBbrmba

whi ch is added a pre-sel ected caustic ma

as a comer ctBFPy aa\fﬁ‘la?%b?’égl ﬁ\é\@ﬂgﬁge%‘l" LSS ﬁ#BﬁB@fh\Aﬁf‘éﬂyﬁ% been
sel ectivel y pheehl chuabdotlst t bhe cubeoliadl ra scompressivet streagbh ofr bon
di oxi de (Cq a S g din the
dol o te. \ Siltbp, " SR i B HayelBISRRA 10 ey STHAR. | ¢

bet ween 3% O.E_)_Cam% times the weight of partially cal ci ned caustic

magnesi a oxi de cont ai ngd h 94k 2
ey ALO6/ 00774 od aW1bhii R it Bomposit YEn94E %ﬂple A3 was made up
constituent &hish&imexbAvangsEme: ddgresand F‘P@-?Creteoﬁlpﬁ@'h’eﬂlﬂ-?ﬁﬁ@swéﬁbh as

alum na sul pkahe: phktsC GE ﬂe%Exi:er p@nsl filiRes fovndse adsed Haut he
sane nanner as described in

A dolomitic W%ﬁq‘i’qﬂg%so%vﬁf%lt% A ¢

10 Example 15:
To a dolomitic composition, 11 was added 21 of
volcanic ash and 10ml acrylic, -theimixture was set and

formed into a cube and had a compressive strength of
between 11 - 20MPa. |
15 Example. 16: .

To: a dolomitic composition,.31:was -added-3.251 of

shredded: paper and ‘Il lof NO. 4 vermiculite. The' mixture
- wasg': set, £ormed: :Lnto aicube. and -had. a* compresfs:l.ve fstrength

of .11 - 12MPa. - ' o

20 Example 17: o

To 31 of dolomitic composition was added 0.51 of
paper and 0.51 of vermiculite grade 4. The material was
set, formed into a cube and was found ‘to have a compressive
strength of 23.5 - 24.5MPa.

25 Example 18:

To a dolomitic: composition, 21 'was added 1.51
cracker ‘dust: and 0.51 blue metal: ~A:i-cube: formed ffrom the
set composition-had:a compressive strengthiofi19.5 - 20MPa.
Example :19: T

30 To 21 of dolomitic composition-was added 21 of
shredded car tyres. | A formed cube had a compressive
strength-of 5.5 -- 6.5MPa.’ '

Example 20:

To 11 of dolomitic composition was added 31 of

35 course blue metal gravel and 11 of sand. A formed cube had
a combressive strength of 26.5 - 28.5MPa.

Example 21:

To 1.5 parts dolomitic composition was added 2.5



:a predeterm ned quantity of commercially avail able and selectively
pre-cal ci ned nesia oxide mxed with the dol om te. e 4.
A dol omi twp%’ﬁﬁg"é‘r conposition is prepared in the - sarrlrlar“Qr Hggg@@s
described in Exanple No. 1 except that a measured quantity of between
1% and 20% of sul phuric acid (HerrisOerr]) 1is added to the m xing
wat er . The resultant 15 concrete-like slurry exhibited a good strength
and attai nedparts apounsei asagédusty t M /6 t warteur paper paXpnphmd5:50ml

manner 25 deSePTRa i n Eaiaoreine s 26 Fird iR PRERTA e

Sul phuri c AcBirepgtdr pES@ierr RPMES . described in Exanple No. 3 being
added. Examphe 62. The conposition of Exanple 1 or

Exanpl e 2 was" mxed with between 3% - 10% ,bg wei ght of  al um nium
25  sul phate. The ni XPurk-AcRPEFEJ dolamitig Binden, cREPgsitden was
strength, buaddeawassfpaptst SenrssesHrdeng) N delrer fohat dwdust, af tgdrt Only
a few nonths ossi bly e poor. - . crystallisation by :

car bonat i on. papel E%&?r& eaga 356'81 acrylic. The)ﬁco%ﬁgglﬁai oﬁ‘r}B? B2%pi2 1 or
Exanpl e 2 wasompressived skirenghih afdiloi.Be -ni22t. GMBaconsi sti ng of al umi ni um

sul phat e andEr%%gg' HE (é?I:ori de. The total additive m xture was bet ween
3% - 10% and i um sul phate rati o was bet ween 60% - 99% with

the sod®@m chl oride raffico bePry siplomidiigeromprsinbon wase addpdsi®i®n

achi eved a gpagtaet pbwér house Naighd! | §. Haghaa-thi IPapet ey oahlly -somane
set strength . deteriorated after ah%‘gw mont hs, again possibly due to
poor cEC5¥HES on, Abu?°mﬁ?lceﬁ“§i‘?ns r & t FIATPTERSYER ePEEERGEN oI - -

between 23.5 - 24.5MPa.
Example-24: -

15 - To two .parts:dolomitic binder composition was
added : two parts .-z.coafsé sawdust, two :parts -paper . pulp and
0.5 parts éefyli’c-;:-- A formed cube was. found to have a
compressive: --'s'ti‘éﬁ'g'_'i;]:i--'of between 14 - 17.5MPa.
Exagp ¥ 1é:25: L

20 . To 2.5 parts.dolomitic composition was added two
parts paper fines No. 1, two parts paper fines No. 2, and
two parts course sawdust and 0.7 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 .

two parts of beach sand. The composition was mixed with
seawater to form 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.

30 Further tests have shown that the c_ompos-ition can
be admixed with various fillers and reinforcing agents to
provide a number of ‘suitable commercial products. Suitable
fillexrs include but are not iimited to power station ash,
volcanic ash, alumina, red mud, crushed rock, sand, coral,

35 pumi'c_e, 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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10 ‘pbgt,ﬁg,sget product decreased giving noderate wat efcT/AUsHOEAr Pt i on.
Exanpl e 8: The conposition of Exanple 1 or Exanple 2 was 5
m xed with two additives being al um ni um sul phate and citric acid. The
total additive range was between 3% - %A% and of that., alum nium

sul phate was outf 80% with,citric aci ei.ng .abaut 20% The set
nat er i al ga‘\’/‘éa]g 85°n'wl§fb'PéH8f hc\%fif“ﬁuf"heg's% éﬁ’g:ttf?’?‘rﬁff el TR ‘?‘f%trs 30
- days and 10an<pr ohedédaéiyeph:enuphuagedegypsuabi | iSyitalile setinPoocing

al so had ear%é {%W éé%er;trP%ﬁﬁﬂtt%tefel t@%@ %1bre carbon firlpr'e,

exanpl e shd Sui nposi t
encapsul at i kgvhgent ﬁ?dmmdowmle_t& meakdmlmmqmm as

toxic melalgi-Olst BRoSkaRiousRg V%rod@ﬁeéer ll BERARe A0 ot LK) Bl ock,

encaps ation N a mater eac ngo the toxic nhterial’is
bel ow pr e- seavers,| etiélg, mortars, pipe;p papxdeypanel, 10@1@#\‘951

dol omi ti ¢ bpagehgof s%%u@iﬁaa@ e été?tfu@(ﬁ”ﬁbﬁuﬁeﬂ@% ms&%iafp@ f Qﬁ of g
sQdirum C ori de.

'?'Ihgmrrglt gm aPo%E?'JI P:Qﬁjisw g’ t?]:apg' tr| C B d ??Tgfigg'g inas. ptals  being
arsenic, cadmum cmhpecomposbnionlaembrdlng = |tdrel. dmvesitiver candoei nc.
The ma{bnum alelpg\:/c\%%l %sl eéactﬂiyn%lowable powder .which can be bagged and
stored indefinitely. To the .powder can be -added fillers
such as sand and gravel -<{known: fillers),- :but: unlike
Portland Cement, organic fillexs¥such as.'.-'st'rew,: scork, wood
flour, sawdust, and the like, can also be a_q.cie_d. “.Water can
15 be added to the mix to form:a:mortar, trowelable material,

. or a concrete,. and unlike.Portiland. Cement, the water can be
brackish, salt water, and “doés' not need to be perfectly
clean. R CUDESE ST ARNIG S -.r;‘,:e::--.fr.j-:.::--:-. '

It should be apprec1ated that ‘ivarious other
20 changes and mod:.f:l.catlons .can: be- made to the embodiment
described without departing from the spirit and scope of

the invention.



- 25 * of each of theddis e | p/litre, cadm um 1ng
p/litre, WQOpRess100 I’OHEEﬁ@MQ BEEN p/ i tre, PCE&IIS/0WI4
p/litre, seleniuml verEPE_mED litre and zinc 100ng

p/litre. The set nmater atingtll:] l ' mltlm “F
was subject to a | each condition which clonsi'ste'd of a 24 ﬂ"mmu rI ﬁl
leach in a huyf{aped nild acid solution. The |each was® eXanitnetf ahd.*
was found to contain |ess than 1ng p/litre of arsenic, no cadm um

| ess than . 1rg- p/litred Se‘é’é@bl# beewpeainios, - 0thseny p;blmptqss.tllmn
| ess than Oérffﬁ%:@;@sz.ﬁél ial r 821 @Ak @Qrﬁ%hﬁ'&bur‘&n&mas' éaﬁétlﬁg g?%%z.h an
]

0. 2ny re of” zinc. The results _
dolomtic s%’Fl €-  conposition has excellent properties in encapsul atl ng

and - 5 W297/20784 The compos:.tlon of claim 1, wherein RGY A&t/ 74
retaining toxic netals

% t he % ropertles bei ng . a fraction
of the maxi ntATarTOWA ‘P JY\% n%%n?? ‘? mExarrpl e 10: The
dol oni tic bi fakr aomsgsiesiom oboﬁpasptmoﬁ owhbch oommtises wRAYnesiam ni xed
wi th 800g ofcﬂg&gtgr%ﬁalgh&; rbo ZI}Q]%?‘I 1_‘%trl c acid. Water was

coa

added to the mXx as was oaC|vec Waste. The ni x was
har dened and{Phsa magresgiim t@ré!muwm-éhahdsrb@aﬁl rt rerteddiyo ekitiag

charcoalo  tdf 1hBRraBBPIRGRR @idiSYe - thereby. forming a composition
which is partially calcinegd;
(c) a synthetic bleénd .formed:by:mixing calcium carbonate
with preformed . caustic magnesium::oxide, the  preformed
caustic magnesn.um oxide being’ prepared by heating magnesium
15 carbonate to partlally drive off: _carbon .dioxide until the
desired level .of .calcinatiorn.is -,.,Ql_qta_-:.n.ed ;
(d). ‘a' magnesium: deficient<-dolémite heated to form a
composition. édﬁt'prié‘ing scaleiunn rbonate and' i caustic
magnesium oxide, and to wh:Lch is .added ade.tlonal 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 'rarnge -of.betwéen 500°C to ‘800°C.
5. The composition of claim-4, wherein 0.1% - 5%

salt is added to enhance the: preferentlal -decomposition of

the dolomite..

6. The composition of. .claim.2, .wherein the caustic
30 magnesium oxide has between 2% -..50% of 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 pass:l.ng through a 60 micron sieve.

8. The compos:.tlon 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



- 10 * Exanpl e 11: This Shect Has Been R C ti nder of Exanple 1 or Exanple

[ . thTvUIII N
2, . WQIROI84Nas Mﬂl”ﬂﬂr Elaﬁfr n‘um sul phat ePEHAUIG0NT74 of
citric acid. Wter The m xture
was formed into a brick which was 15 h gted n steps up ﬂ I,I mﬂl m:"'
check for flammbility. The brick did not catch alig Illhll ¥ ml:" l"l
to ash int he bri ck. Post -v- pré-héattng*wes ght
i ndi cat ed &e(oc) %]élgﬂi %ﬁﬂbﬂ?ﬁ% exanpl e shows t hat this type of
brick is not0a fuel a'ﬁhemmtw@rﬁi@l@lml tneduding a Bawhpdrate:
A conposi ti gt aihieht pAbaeEe5X8NBbErde OF ddrbonati& é@fﬁ%tﬂ%t hout
-the filler. The conPoleon was fornmed into a roof tile and subjected,
to mechani cSPtFERISPIOGHES95  required breaking | oad needed to exceed
700N, @nd 1he ~ atheal cbm@aslsimolmaobﬂvasdaﬂmd 1o, bewhe@@g_,f 2ﬂ§QON

e SPARGRYR° £ REE BB EIA T SHRRY) efoact; | [
i nvesti gat e@l‘bl;’lf:oﬂmdg écbrbgzmnedctdtfedé acetip &0idpf(éhaglydelHnd.
filling it yeif; Wek§rot &I.ﬂ@-rgﬂié-h%ﬁti‘ﬁ% (b)- Wﬁe%heﬁgigegof:%agth@é”s and

a visual exanm nation of e showe hat t e Was frciently
wat er 1iberaEqprarbon diexidgre 13: 35 - A dolonitic

conposi¢i om®f Exanplenhd @cﬁm@@ﬂfei&: of cl%:ﬁrlﬁﬁkg%hefain%ﬁé%dai
al um ni um syl p acid ég Wat er was addes to form

hat e 500 tri
a slurry an?:i“tBresew8 ﬂﬁgﬁﬁ?{‘ 81‘0% %ﬁrry was added:three parts of paper
pul p 13. The composition:of claim 1 . including the

following additives:: (a) " aluminium sulphate and (b) a
- carboxylic acid, .the additives comprising .about 3% to about
15 15% of the composition : R :
14. The composition. of claim .13 -additionally
comprising (c) arsalt;: where:.n (a) is present between 40% -
80%; (b) is- present between ‘10% - 60% and.;(c)r‘l n
between 1% ~ 20%. . _ .
20 15. The composition of claim:-;Bsggadditibﬁefiy
comprising at least one filler.

16. The composition of claim 15, wherein the filier
comprises between 3-90% of the total composition
17. The composition of claim 16 wherein the at least

25 one filler is selected .from power station-:ash, volcanic
ash, alumina, red-mud, crushed rock, sand, coral, .pumi‘ée,
glass, cenospheres, :'p_e_rl:!_.‘te,- vermiculite;.r styrene: Eead,
sawdust, shredded rubber, straw, rice husk, :coconut: fibx_"e,
wood chip, wood:ibark, -paper, .cardboard,. plastic, cbncrete

30 rubble, soil, "lead concentrate, litharge, lead.woo]'.-,é.-.-borqﬁ, .
lithium, cadmium, L A batteries, metal dusts and chemically
precipitated gypsum, steel, glass. fibre, . carbon:: f_ibre,
kevlar, SRImonomer, polypropyiene,' rock wool, cotton strav-v
or mixtures thereof. _

35 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
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12 | ol oATRe ac 2EWAsCED|I owed||t 0 set, ptorARg0e774 1 NtO a
cube and subject to corrpre55| ve stren‘gﬂﬁﬁﬁ whi ch showed that the

cube had a conpressive strength of 31MPa, showing it to have a good

| oad bearing strength. 5 Exanple 14: 17 A dolonitic
conposition e 13 s made up i haV| ng two _litres of
dol ocrete ﬁe&#ﬁpgﬁov\‘nt e grpyey ‘b%??%sg*nﬂ \ﬁgaﬁer . PhReH.or ned
cube had apaver;oryilessinoetarsengibe pfbdetdeqarid - clddd.ngl,0 pav@f@gpl e 15;:
Toadolomt| 0S| 1 ed olcalcahan | Om
acrylic, the}:rﬁ%:x% ure \A%'a{éézés]%a z]am%ﬁfm&gg Sfé%igl hit opgséﬁbg rZ2ge

conpr essi veeagk,epat ofpile, whaneand mariy@vpPa. 15 Exanpl e 16:

To a dg omizic compos{ {imdencd 18E odedpdulalinl o walteddedpaper and

|1 of No. 4 vermiculite. The mixture cube and
had a conpr¥TRSSHG cHgERg the oFaste. pgguct 2ps Ex§ﬁ=}}llér17ln the -

To 31 of d(ﬂdﬁpdsirtmﬂnﬂ&dlaﬁ'mvm added 0.51 of paper and 0.51 of
vermculit rade 4, TTh% eg &B 1 formed-into a cube and was
found to h&R a conpra&iMfanod o elanm 3 fw%’f%" > diste Broduchp) e
18: is liquidomnm stnlxﬂnto:dccqusmtommacﬁbam\MdeﬁeSl

crackegfg dust and 0.51 blue metal. A cube formed fromthe

Thls Sheet Has Been Reﬂ
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“set conp05|t|on had a conpressive strength of 19.5 - 20MR Exanpl e
19: 30 To 21 of dolomiti'c conposition \/vas"&ddgéivfjﬂof :;Z?"J
;shredded car. tyres. A formed cube had a conpressive strength of “g
- 6.5MPa. Exanpl e 20: To 11 of dolomtic conp05|t|on
‘was added- 31 of 35 course blue netal gravei .and 11 of sand. A forned cube
had . a conpressive strengt? )ﬁl& 26.5 - 28, 5\Pa, Exanpl e 21:

To 1.5 parts dolomtic conp05|t ! %DMIZTBC CEMENT)\» 97/ 20784

PCT/ AU96/ 00774 FIELD OF THE INVEﬁTION parts course"

sawdust, 0.5 parts paper P 0 d cube vas, .found
to have a conpressive 191 renggﬂél&‘ﬁelagé%/éo a s 2@1 IpQSit
To 1.5 parts d@ﬂ@nﬁﬁpgcbahaﬁr t@o@postmmvaﬁasiolomné;d@eanm@rpaqmmm

sawdust, % partkhid:ﬁdcéﬁ"\ﬁéshledeﬂ:h filnapar anB.U|aB.d1%'1‘3'e§0'”t10 N%ﬁ’df}lcfe a
A forrred cube resglve strength of 19.5 -

Exanpl e 23: 10’75mge d of setTSOIErB HIdriti c conposition vvas added 0.5
parts power house ash, 0.5 paPACKGRQEND IO (TEEJMMNENTION acrylic. A

formed cube had a ..Conpre@éﬁé’ﬁt§ta{ﬁ‘%ﬁlofcnown, and inorganic cements, such
as Portland Cement, are well kno_wn and used to form mortar,

10 concrete, and the like.

A drawback w:Lth Portland Cement is its relat:t.vely
high weight per unit of volume. Another dlsadvantage with
Portland Cement is that it is not suitable to use with
fillers which are organic in nature. That is, Portland

15 Cement is more or less limited to use with mineral type

' fillers. Thus, Portland Cement will not readily bind with
fillers containing soils and 'c'l_ay’s. This means that gravel
and. sand when used as fiilers for Portland Cement must be
thoroughly washed and free from salts, humus,' clay and

20 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 containing
a high percentage of other types of salts cannot be used as

25  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 f]_.oorS in hospitals and"' public

_ buildings. This cement 1s ‘made by adding in proper

30 proportions a strong solution of magnesium chloride .to
magnesia. This cement can be used with organic fillers such
as wood flour, cork, and inorganic fillers, such as stones,
to pr’ovide_' a set mass in a short period of time which can
take a high polish. These oxychloride cements can also use

35 other types of organic fillers ‘such as wood shavin_gs, sawdust
and straw. ' |

Disadvantages with magnesium oxychloride cements
are their _brittlenéss, porosity and low shelf life. Ano'ther '
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bet ween 23.5 - 24.5MPa. Exanpl e 24: 15 To two part I
dolom tic binder conposition was added two parts cofd \gq?lo%
_parts paper pulp and 0.5 parts acrylic. A formed cube wa rﬂj
" have a conpressive strength of between 14 -.17.5MPa. Exanpl e 25
To 2.5 .parts dolomtic. corrp05|t|on was ao%led two parts paper fines.

No. 1, tvvo payﬂ% gg er fines é? arts, course sawdyst and
0.7 parts acryPigadvantgge with g *T%dtHHQ 59 enki 48 dhatngih ¢s not
between 20 - 28a8iPu. handled®eanplis A6t 25Hke Portland CEmemtdahdwh ie a dry
conposi tion, Efoﬁéﬁ%ezt?éﬁaggeghlch 1§ V\Peféﬂ%éefr’ﬁtr Qf%? %di@osﬁluse

COI'TpOSI tion was awat er on and

. I e Cco
was forned int® further digad Wmewa&b%gnwwwwmgemm a

conpressi e St&£80ifs©dbPl8. in wat@r3bhd W6se fstshgtiDon prolongedFtpddire
tests have sho%‘n LhaL, t he conposition can be adm xed with various
fillers and rernforcrng agents to provi de a nunber of suitable
commerci al products. Suidrother type|of cgemént|igica fragresiyotoXysuiphhte

power station ashent wmaﬁlﬁgrw&:aéﬁ tHANU B RAgne8SumlUénl s+ YabedehosK, &add,

coral, 35 pumce | ass nospher es erlite, vermculite,

boad, sawdust | 18 niQkiirhedio B, th r ZaRcPRER 1 KISEBERIHR Ox1dq | BAEL \@Rd
chi p, wodd baraqupapsr scc’lamibnardf mlagsisisium sulfaper et eThebblementsi Iare

| ead concent ra&ﬁstébigaiﬁewal:ééd : WO 97/ 20784

PCT/ AU96/ 00774
SUMMARY OF THE INVENTION
The present invention is directed to a settable

"‘f"\

composition which, in the dry form, can be in the form of a
15 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 set or hardness.
The present invention is also directed to the use
of certain types of additives to the composition which can
20 allow a set to be obtained with contaminated water, and where
fillers, such as organic fillers, can be used. | '
' The present invention is also directed to var:.ous'
products and uses of the compos:.tlon.
In one form the invention resides in a settable
25 composition, the comp051t10n comprising a calcium carbonate,
a caustic magnesium oxide and a carbonate additive which
produces a source of carbonation during the setting process.
The term caustic magnesium oxide includes a
magnes:.um composition wh:.ch comprises magnesium carbonate and
30 a decarbonated magnesium. The term also covers a magnesium
'~ carbonate which has been treated, for instance, by héatin_g,
to liberate carbon dioxide, thereby forming a composition
which is partially calcined. The exact structure of the
composition and of the caustic magnesium oxide is not known,
35  but the term will be used to include the structure forméd by
heatlng magnes:Lum carbonate to partially decarbonate it,
especially at the temperature _
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"14 wool , boron, lithium cadmum” L A batteries, m‘«‘tREGE'FVED 0 3a031 199‘%
chemically precipitated gypsum Suitable reinforcing agents can include
steel, glass fibre, carbon fibre, kevl ar, SRl nmonomer, polypropyl ene,

‘rock wool, cotton and 5 straw. The follow ng products can be nade -

bri ck, bl ock, - pavers, tile, nortars, pife, board, panel, cladding,

pavi ng, structures, statues, nonunents, sleepers, posts, pol es, tanks,
boats, piles, wdditvesid nihenadditive or additilviescommosacd:'eheaaterd:heg

to the. inventlmm & S%Sﬁér ggl_nag_n% %gBé lsowafy y?tc nCRP

bagged and I ndefinjt er can be ad ers
such as sand FRFEFR}Lisalien g It&es)me&FlGhPPKEO mak@o*‘%l%ﬁﬁj- Cdwe frhe

Organ: c filler ssstein@spebeads, CQ&ka.oﬁBO(added Lﬂﬂu.trer§av§§|§éh 88l libR1higee.
can 2150, 08 200sep V6L 115l Sep e atied i LU Wt S0 LT IR IR
water can be radivactkiwh, fialéersat eoxiend ddesrs)ot andéedhieo ]bﬂceperéaﬁthe
s ana mod TR oA e B8 LA ot GO ahfLofrige a
wi thout depart iswlohare twhidpinay ksddispatofrates athdetwesnt lofl% wp to
10%. A suitable sulph_ate can comprise sulphuric acid, or a
10 metal sulphate such as magnesium sulphate or aluminium
sulphate, _ |
| Another desirable additive is that which acts as a
source of carbonation in the compos1t:|.on to assist in the
setting process A carbonate which can decompose or react to
15 liberate carbon dioxide is preferred. One suitable additive
can be a metal carbonate such as sodium carbonate. Another
suitabl_e additive can include a carboxylic or polyearboxylic
acid which can react to liberate carbon dioxide. Another
advantage of sodium carbonate is that it will carbonate any
20 completely oxidised fillers which may be used ( for instance
coal ash). _ | |
Other additives may include citric acid, lemon
acid, acetic acid, glycolic acid, oxalic acid, other di or
poly carboxylic acids, or other acidifying agents. These
25 additives may be added at between 0.01% - 5%.  If the
| additives (such as c:LtrJ.c acid or lemon acid) are solids,
they are. suitably pre—ground and powdered to enable them to
bé eff:.c:.ently blended with the remainder of the composition.
A gr:.nd size < 250 mesh can be used. The aluminium sulphate
30 may be: commerc1a11y ava:l.lable alum:m:.um sulphate having a
hyd:r:atlon f:.gure of 14H,0. Of course,_ hJ.gher or lower
hydrated a1um1n1um sulphates can also be used with the
' approprlate we:.ght adjustments.
Another - ac1d1fy1ng agent nay: comprise sulphuric
35  acid and this may be added to the water mixture in up to 5%
by weight. |
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conpri si ng a cal cium car boqmr‘mumﬂmm gnesi ﬁﬁﬁElW{@nﬂ acEn 120 7

carbonate additive which produces* a soltrc® of carbonation 5  during t‘he

*setting process. 2. The conposition of claim1l, wherein the
caustic - magnesi um oxi de is sel ected f £8m - (a). a magnesi um
conposi tion V\/m ch cgrrprl ses magnesi um carbonate and a decar bonat ed

nmagnesi um 10 € a magnesi um car bonat e whi ch hasi been treated by heating
to liberate carbon di oxmdesetﬂt«albé.leycbmpnsstiglanconhesa:dsmpﬁsltlon \Woinpr iising

partially cal c]ne {hetic of © caI m_ .
carbonate wt hA & prm? or rred%n?lgét [ c%nafj%gglegm o‘&('lgg]qeg%ﬁrg )Sér’&%) a%’dj
caustic 15 rerpkenake orfdétieenyhichp aradusesheat BAYT @R gAEsCaThomaideat e

to partiakly daﬁfﬁngf{hgaé%ﬁg%é& til the desired |evel of

- calcination is_obtal ned é@% <elgnem um deficlent do|-omi ée heated to
forma cohposi ti on TRONPPFRPFLELIRR| OFuRLada tbnavBerely theysaustis
nmagnesi um oxi dﬁagﬂéugllm@ mkd_@él is sellesteadiditdmonal caustic nmagnesi um
oxi de.- %}go& tion <g)f claiml,. \@er n__t.he corlrrpo& ti.on
of cal ci um carf:)%)nat% a’ﬂ%g o FERRT AT i TGS (RIS SR e Y hg
dolonmite. 25 carbonate andiea ciegushonated magnesium; 3, wher ei n the

dol omi t h
go0for 1] &0° " CPBE e hadad R A A e v 19 oS

i s added to enfnddberatsy éif%‘?@ﬂlﬂlmﬂééénﬁé@qqkﬂn ARG 38 CQ!FE?Qﬁhttlé’n
6. The Cﬁﬁfp@ﬁl ig opaﬂlgipy_raglcﬂMel n the caustic

(c) a synthetic blend formed by mixing calcium carbonate with

preformed caustic magnesium oxide, the pfeformed caustic
15 magnesium oxide bei_ng prepared by heating magnesium carbonate

to partially drive off carbon dioxide until the desired level

of calcination is obtained; _ ' | _

{d) a magnesium deficient delomite heat_:ed' to form a

composition comprising calcium carbonate and . caustic
20 ‘magnesium 'oxide, and to which is added additional caustic

magnesium oxide.

3. The composition of claim 1, wherein the eontposition
of calcium carbonate and caustic magnesium oxide is formed by
heating dolomite. '

25 4. The composition of claim 3, wherein the
dolomite is heated at a temperature range of between 500°C to
80Q°cC.

5. The compos:.t:.on of claim 4, wherein 0.1% - 5% salt

. is added to enhance the preferentlal decomposition of the
30 dolomite-. _
6. The composition of claim 2, wherein the caustic
magnesium oxide has between 2% - 50% of the carbon dioxide
retained within the magnesium carbonate.
7. The composition of claim 6, wherein the composition
35 has a particle size of 50 - 70 micron with 90% passing
through a 60 micron sieve.
8. '_The composition of claim 1, including a sulphate
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- . ’ PCT/(;U p p
) magne5| um oxi de has between 2% n dIRXI al"ne{d
wi thin the magnesi um car bonat e ”“ﬂiﬂml “[mlllﬂmg corrpb‘ bofZ @l arm g,

wherein the conposition 35 - has s partichke size of - m cron Wt hisgdoe
passi ng t hrough a 60 m cron sieve. The corrp05|t|on of .
clarm 11, including a sul phate 16
addltlve present between 0.01% up to 100 ' The conposi tion of

claim 8, wher erAdihEVEUPEREEBT ?etweens‘e}%sfe‘bpf‘f'%nw%(a) sul phuric acid
(b) magnesi um gul phat e The &orpdsiMioH DfUELaLhpdAWherein the sulphaEeels

om0 il A L AN g e s

acetic acid; (e)‘(gbyaﬂmmnmnaumdsu@mlate oxal ic acid; acids (b) (f) bei ng

able to rgact §g |iberatgy %@éﬁ?ﬂo Qf'ﬁﬁhlﬂﬂi,;ﬂﬂereln th%' arbonate
conpositi on of “clai m 10, tive I n present et ween % %1%
- 5% 12. addltlYﬁeléoﬁﬁé?FFP@nfBPmél 4fth sodjum C?Fk‘l’%‘?ﬂg b) tgbtric

followi ng addhki¥eS(c) (Bemorldbidy Yd)Satebatcacedd (e()b)glyeollc aeaghoxg) i c
acid, the additives corrprl sin boyt 3(Vt bout 5 15% of _th
conposition ©%233C aci 'Tﬁﬁqé%m |t| elé:antEﬁal‘?ton‘é‘?@lberate
conprising . catbpnadiaktidevherein (a) |s present bet ween 40% - 80% (b):
'_S 10 11. The composition of claim 10, wherein the additive
in present between 0.01% - 5%.
12. The composition of claim 1 including the
following additives: (a) aluminium sulphate and (b) a
carboxylic acid, the additives compr:i.sihg about 3% to about
15 15% of the composition ' | _
13. The composition of claim 12 additionally comprising
(¢) a salt, wherein (a) is present between 40% - 80%; (b) is

present between 10% - 60% and (c) is present between 1% -

20%.
20 14. The composition of claim 8 additionally comprising
at least one filler. '
15. The composition of claim 14, wherein the flller
compr:.ses between 3-90% of the total composrclon
16. The composition of claim 15 wherein the at least
25 one filler is selected from power station ash, volcanic ash,

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

30 lead concentrate, litharge, lead wool, boron, 1lithium,
cadmium, L A batteries, metal dusts and chemically
precipitated gypsum, steel, glass fibre, carbon £fibre,
kevlar, SRImonomer, polypropylene, rock wool, cotton straw or
mixtures thereof. : '

35 17. An article of manufacture comprising a set
composition of claim 1. .
18. An article of manufacture comprising a set
AMENDED SHEET
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present between 10%- 60% and “m ' II ﬂ)“ et ween n2 /0 o
14. The conposition of | " 1y co L‘r‘nd’ 9 At 4’ea§st‘

one filler.. 15. Tecorrp05|t|on of claim 14, wherein the filler
conprises between 3-90% of the total corrp03| tion 16. The
conposition of claim15 wherein the at eddt 25 one filler is selected
frompower stati on al um na, red nud, crushed rock,
sand, coral, at %‘Jf gfalm gajrospheres perlite, vermculite, styrene
bead, savvdust19 shr']&nlzjeairtlmmWfst:ﬁam ni7ce vhesteircothautrkikile, iwood

ead concentiar ey HF cnd SrdiPLonpReEhy tor DRI, BIGE: e, 01

A batteries, tisked cm@r‘éaﬁﬁd chépecal bpard, paeelpi t gleddipgs umpastiagt,,

glass fibre, ganhorutfdbretatue, K\%Yﬂuﬁt%ntSRl ﬁ%HPrBBXEe”%tJngl%
wool , cotton straw_or m xt yres thereof An article of
manuf act ur e @er iRGHy RilQetwhart a&iirrﬂ@s‘-"llﬁaon of claim1. 18.

An article . nanufastumeth@@nprSimﬁcapsumatlng a waste product

sherein tro et SRR g Ene  wasts) procyell el itk S ) ke,

bl ock, paver,composition of claim 13. _
10 21. The method of claim 20, wherein th_e waste product
is liquid or solid toxic waste or radiocactive waste.
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(57) Abstract

- A dry powdered flowable cement composition contains calcium carbonate and a partially decarbonated magnesiom carbonate. A
slury of the composition will set hard with various organic fillers including waste products and toxic waste. The composition can be
shurried with contaminated water such as sea water, mineral laden ground water ans muddy water. A high percentage of filler can be ‘added
while still having an acceptable set.




