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Our invention relates to magnesium carbonate taining a suspension of magnesium hydroxide, 

compositions, and more particularly to an im- In commercial practice, the magnesium hydrox 
proved method for effecting setting of a slurry ide Suspension is generally formed by treating 
containing magnesium carbonate prepared to with water calcined magnesite (a natural oc 
possess self-setting properties and to an improved curring magnesium carbonate) or calcined dolo- is 
final product. This application is a continuation mitic material (a natural occurring mineral com 
in part of our co-pending application, Serial posed essentially of calcium carbonate and mag s 

10 Serial No. 2112,698, filed June 9, 1938, we have nesium crystals occurs as the gassing with carbon 10 
disclosed a type of method whereby such self- dioxide-containing gas proceeds. 
setting magnesium carbonate may be prepared. Care should be taken that the temperature of 
Briefly, such type of method comprises precip- the reaction does not get too high because if it 
itating comparatively fine needle-like magnesium does the self-setting properties of the magnesium 

5 carbonate. crystals. in an aqueous vehicle by re. Carbonate crystals would be impaired, if not de- 5 
action of a magnesium compound, such as sea stroyed. For best results, the reaction should 
water bittern, with a carbonate salt, such as also be controlled to convert substantially all of 
sodium carbonate. In this crystalline form, the the magnesium ions in the reacting medium to 
magnesium carbonate possesses self-setting prop- the described crystalline carbonate of magnesium, 

20 erties. Care is taken during the reaction to pre- as the presence of magnesium in a form other 20 
vent total or partial destruction of such crystals than the fine needle-like crystals impairs the 
after they form, which destruction would occur setting properties of the product. As with re 
should the reaction be conducted at too high a Spect to the formation of such magnesium car 
temperature, resulting in loss or impairment of bonate crystals by reaction of a magnesium com 

25 their self-setting properties. Excessive agitation pound with a carbonate Salt in an aqueous ve- 25 
during the reaction has been found to expedite hicle, and by the decomposition of a magnesium 
the formation of such crystals, and is conse- bicarbonate solution, excessive agitation will en 
quently employed. The magnesium carbonate hance the formation thereof in the gassing meth 
crystals having most desirable self-setting prop- od." 

30 erties for subsequent employment in the manu- A suitable temperature range for conducting 30 
facture of insulating products, when examined the gassing method is between sixty-eight de 

: under the microscope, will usually range from grees Fahrenheit (68° F.) and one hundred four 
about twenty (20) to fifty (50) microns in length degrees Fahrenheit (104 F.), preferably at about 

. . . . and from about two (2) to five (5) microns in eighty-six degrees Fahrenheit (86°F.); the quan 

No. 212,697, filed June 9, 1938. nesium carbonate). In such method, the pre 
In Our assignee's-eepending application. cipitation of the self-setting carbonate of mag 

35 thickness. tity of water being preferably from fifteen (15) SS 
/ Our assignee's co-pending application, Serial parts to as high as sixty (60) parts per part of 

No. 212,696, filed June 9, 1938, discloses another magnesium oxide, by weight. 
type of method whereby the described self-setting In the case where dolomitic material is used as 
magnesium carbonate crystals may be obtained a source of raw material, the inherent lightness 

40 by decomposition of an aqueous solution of mag of the final product resulting from the self-set- to 
nesium bicarbonate. Briefly, such decomposition ting properties thereof, enables a slurry contain 
is effected by excessively agitating the magnesium ing both the calcium carbonate which is insoluble 
bicarbonate solution and simultaneously apply- and the Self-setting magnesium carbonate crys 
ing heat, to thus drive off carbon dioxide, which tals, to be set as such. In other words, the 

45 results in the precipitation of the self-setting calcium carbonate need not be removed for the is 
magnesium carbonate crystals. Care is also production of a satisfactory light weight heat in 
taken during formation of the crystals to pre- Sulating block, as is required in other commercial 
clude total or partial destruction thereof by too pressure molding processes where dolomitic ma 
high a temperature. Addition of active or terial is the source of raw material. 

50 caustic magnesium oxide to the magnesium bi- From the preceding, it is seen that at some, 0 
carbonate solution, has been found to hasten the point during the preparation of a carbonate of 
decomposition reaction. magnesium by a reaction, in an aqueous reaction 
Such self-setting magnesium carbonate crystals vehicle, which consists essentially of the con 

may be also formed by gassing, with carbon bination of magnesium and carbonate ions, a pre 
55 dioxide-containing gas an aqueous vehicle con- cipitate of comparatively fine or thin needle 
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like crystals of magnesium carbonate is formed; 
and this crystalline magnesium carbonate which 
is a normal hydrated magnesium carbonate, be 
lieved to be the trihydrate, has self-setting prop 
erties. In this connection, it is desirable to ob 
tain relatively small needle-like crystals because 
these have been found to provide greater strength 
in the final product than that obtainable by 
larger crystals. Excessive agitation will produce 
the desirable smaller crystals which for most de 
sirable self-setting properties for SubSequent emi 
ployment in the manufacture of insulating prod 
ucts, will usually range from about twenty (20) 
to fifty (50) microns in length and from about 
two (2) to five (5) microns in thickness, as Was 
previously mentioned. 

If a slurry of such normal hydrated magnesium 
carbonate crystals is cast or poured into a form. 
"or mold, the composition will set in a quiescent 
state to provide a self-set final product; the set 
ting in the mold being materially expedited by 
application of heat. The composition has sub 
stantially no shrinkage upon setting; and no 
mechanical pressure need be applied thereto, as 

nesium carbonate is usually molded under me 
chanical pressure in a filter mold, simultaneously 
with the expulsion of water therefrom through 
perforations in such filter mold. As a result, the 
density of the Self-set product may be governed 
by the quantity of water left in the slurry which 
is poured into the mold, and such mold need not 
be perforated. 
The usual types of reenforcing materials, such 

as asbestos or other suitable reenforcing fiber, 
in an amount sufficient to provide a final prod 
uct which contains from ten percent. (10%) to 
fifteen percent. (15%) by weight of the fiber, 
may be intermixed with the slurry to be set; such 
product being generally that employed commer 
cially for heat insulating purposes. Other chem 
ically inactive solid bodies, such as vermiculite 
or diatomaceous earth, may be also mixed in 
the surry. Such inert filler or reenforcing fiber 
may be mixed directly in the slurry after it is 
formed, or if desired, they may be incorporated 
in the reaction vehicle in which the self-setting 
magnesium carbonate crystals are formed. 
We have found that certain conditions of alka 

inity of the slurry will enable control of the setting an also permit such setting to occur 
more expeditiously as well as impart increased 
strength to the final product; and, if the setting 
is conducted under special controlled conditions, 
a Superior grade product will result. Also, we 
have found that the slurry before being cast 
into a form or mold wherein it is to be set, 
may be preheated to cooperate in hastening the 
time of setting in the form. Our invention, 
therefore, has as its objects, among others, the 
provision of improvements in the product and 
in the manner of obtaining setting of the de 
Scribed self-setting magnesium carbonate crys 
tals. Other objects of the invention will become 

65 apparent from a perusal of the following de 
scription--thereof.- 

In general, We...have found that if the slur 
e E. of the magnesium carbonate crystals to 

is not already markedly alkaline (i. e. alkaline 
-70 reserve sufficient to neutralize magnesium bicar 

Tbonate generally present in the slurry and con 
Tsune some of the carbon dioxide which is given 
off during the setting), the addition of a carbon 
dioxide consuming alkali thereto in a quantity 

is sufficient to render the Surry markedly alkaline, 
r 

is necessary in other methods, wherein the mag 

2,209,754 
will provide a control for the setting of the prod 
uct and allow such setting to be expedited; and 
in addition impart added strength to the final 
product. To further expedite setting in the 
form, the slurry may be preheated pig to being 
cast therein. Also, We EE Set 
tling is best conducted in an environment where 
in substantially no drying or dehydration of 
the setting mass 
Very Eleifany, loss in weight thereof. This 
helps to preclude any shrinkage which night 
tend to occur. Drying of the Sepgdigt is ef fected by a separate andndependent sibsequent 
step. With respect to forms wherein a com 
paratively large surface area of the setting mass 
is exposed so that moisture can readily evapo 
rate from Such exposed area, Such as open pans, 
the setting to accomplish the best results should 
be in an enclosed chamber substantially free 
of drafts to the outside atmosphere and which 
is moisture-laden to the point where the at 
mosphere under which the setting occurs is sub 
stantially moisture-saturated with respect to the 
Vapor pressure of the water in the mass being 
Set, to preclude evaporation of moisture from 
the Setting mass. The Sane effect may be ob 
tained in an open space when forms are em 
ployed which enclose Substantially all of the 
Surface area of the setting mass, such as a 
tube-like form in which the setting mass is ex 
posed only at an end of the form. In this 
event, substantially no moisture can evaporate 
during the setting period, and such forms, there 
fore, provide the means for precluding drying 
or dehydration of the setting mass. Steam can 
be employed as the Source of heat When forms 
of the latter type are utilized but any other 
Suitable heat may be employed if desired. 
Although all the steps of heating the slurry 

before it is cast into the form, utilizing a mark 
edly alkaline slurry, and conducting the setting 
in an environment wherein drying of the setting 
maSS is precluded, are employed, the step of 
utilizing a markedly alkaline slurry may be 
omitted, and still produce a satisfactory prode 
uct. Also, the step of setting the slurry without 
Substantial dehydration in a substantially non 
drying atmosphere, may be omitted, and still 
produce a good product. The step of preheating 
E. SEEy. prior to pouring it into thens's 
esirable because it enables the setting to be 

conducted in a shorter time, thereby making for 
economy of manufacture. However, such step 
may be omitted without effecting the quality of 
the finaffodict. For the production of a su 
perior product, the setting should be conducted 
under the described conditions wherein substan 
tially no drying of the setting mass can occur 
and the slurry is rendered markedly alkaline. 
In addition to effecting the quality of the final 
product, the markedly alkaline slurry, as pre 
viously pointed out, permits expedition of the 
setting. Therefore, the combination of this step 
and the preheating step are important in ob 
taining a fast set. 
Our improved method of setting the slurry 

containing the described self-setting needle-like 
magnesium carbonate crystals will now be de 
scribed in greater detail. Such magnesium car 
bonate is a normal hydrated magnesium carbon 
ate believed to be the trihydrate which sets by conversion to a basic magnesium carbon 
ate, the conversion being enhanced by applica 
tion of heat. Heretofore, it was deemed neces 
sary to avoid application of heat to the mag 

searcissotiatiére is 
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nesium carbonate crystals during the period be 
tween the termination of the reaction by which 
they are formed and prior to the Setting thereof 
in the forms or molds. We have now found 

5 that heat may be applied during this period 
without weakening the final set of the product 
in the molds, provided the temperature and time 
are below the critical point at which the normal 
Carbonate commences to undergo conversion to 

10 a basic carbonate. If the preheating tempera 
ture is too high, such conversion will occur in 
a relatively short time, while if the tempera 
ture is low but applied over a relatively long 
time, the conversion will also occur. The skilled 
operator can readily ascertain when such con 
version commences because when it does the 
slurry starts to thicken or gel. Any preheatin 
ES SE before it is poured into E. for is 

should, therefore, be below the point at which 20 incipient gayesignggelugiéets." 
"Preheating offie'sfiyaft fiftsformed and 
before being poured into the molds is desirable 
for commerical reasons because it enables the 
setting time to be materially shortened if the 25 forestfits feSitgiffeofidifiaifacture. 
The preheating should be conducted to bring all 
of the slurry to a substantially uniform tempera 
ture as quickly as possible before pouring into 
the molds. This can be best accomplished by 
heating relatively small batches of the slurry, 
and simultaneously stirring or mixing such 
batches to provide the uniform incorporation 
of the heat. The preheating may be conducted 
in open heated vessels if so desired; or by con 
veying the slurry through heated screw con 
veyors which serve to mix the slurry as well 
as convey it. Although conversion of the slurry 
to a basic magnesium carbonate will occur at 
widely varying temperatures, depending on the 
character of the self-settable normal magnesium 
carbonate crystals, we have found that in most 
Cases such conversion occurs ily...at a tem 
perature of about "one hundredthirty degrees 
Fahrenheit (130). Qne hundred seventy 

45 degrees Fahrenheit (1705. It is generally de sirable to employfiséség preheated which 
take about ten (10) to fifteen (15) minutes to 
bring all of the slurry up to the desired pre 
heating temperature. It is undesirable to have 
conversion from the self-settable normal hydrat 
ed magnesium carbonate crystals to a basic mag 
nesium carbonate, occur during the preheating 
because the entire setting should occur in the 
molds to provide a final product of maximum 

55 strength. As was previously pointed out, the 
preheating step may be omitted, if so desired. 
To hasten and also control the setting of the 

slurry containing such crystals whether it is or 
is not preheated, and at the same time increase 

60 the strength of the final product, we preferably 
render it markedly alkaline, if it is not already 
markedly alkaline, by adding thereto either prior 
or after preheating if employed, or to the vehicle 
from which it is formed, an excess of alkali 

65 having the property of consuming carbon diox 
ide which y a DS y r 
reaction, such as preferably caustic or active 
magnesium oxide, i. e., magnesium oxide which 
is not deadburnt, borax, or an alkali metal hy 

to droxide such as sodiumhydroxide, or any suit 
able mixtures thereof. An alkali, such as lime 
may also be employed, but is not desirable be 
cause it would adulterate the final product to 
too great an extent. The carbon dioxide-con 

5 suming alkali which is added to the slurry prior 

35 

Examiner 

3 
to the setting is believed to enter into a reac 
tion with other Substances existing in the set 
ting slurry. For any given setting conditions, 
the length of time of the set may be regulated 
by the quantity of the carbon dioxide-consuming 5 
alkali which may be added to the slurry; the 
more alkali added within practical limits, the 
faster being the set permitted. In this connec 
tion, the carbon dioxide-consuming alkali also 
permits faster setting than would otherwise be 
permitted with respect to any given slurry which 
does not have the carbon dioxide-consuming ala 
kali therein because it allows the setting to be 
conducted at higher temperatures, to thereby 
hasten the conversion to a basic carbonate. 

If only magnesium oxide is added, usually an 
amount thereof ranging from one percent. (1%). 
to ten percent (10%) by weight of magnesium 
carbonate in the slurry will suffice. Borax, be 
ing a stronger alkali, is added in alanóunt 20 
ranging from one percent.(1%) to two pers. 
cent. (2%) by weight of magnesium carbonate. 
An alkali metal hydroxide, such as sodium hy 
droxide, being still stronger, is employed in an 
amount ranging from one-tenth of one percent, 2 
(0.1%) to one percent. O76) by weight of mag 
nesium carbonate in the slurry. Magnesium ox 
ide has the advantage of not adulterating the 
product at all, and, therefore, provides for great 
est added strength. The stronger alkalies, such 
as borax and sodium hydroxide, however, permit 
faster setting. Therefore, a mixture of magne 
sium oxide and borax or an alkali metal hydrox 
ide, produces ideal results. Such mixture may 
contain these substances in any desirable pro 
portions. 
The upper limit of the amount of alkali 

which should be added is not particularly criti 
cal, as the maximum quantity may be deter 
mined at the time by one skilled in the art, in 
accordance with the conditions. It is Only in 
portant that the slurry be made markedly alka 
line, that is, sufficiently alkaline to neutralize any 
magnesium bicarbonate present, which has the 
unfortunate property of inhibiting the set and 45 
is consequently undesirable, and provide a re 
serve to consume some of the carbon dioxide 

0 

S 

35 

O 

which is evolved during setting. In the setting 
operation, the slurry is cast or poured diegy. 
into imperforategsgiggs White afehéa editoralength officiedad temperaturestiff 
6ent to set the slurgy.or sludge to a frn cake. Agitation of the EiSEE magnestifica: 

bonate crystals in the mold is avoided because 
such agitation will impair the setting of the prod 
uct. Hence, the setting in the mold is accom 
plished with the crystals in a quiescent state. As 
was previously related, the composition sets with 
substantially no shrinkage and no pressure need 
be applied to it to accomplish the setting. As a 
result, the density of the final product is gov 
erned by the quantity of water left in the slurry 
which is poured into the mold. It is to be under 
stood that the self-settable normal hydrated 65 
magnesium carbonate crystalline precipitate is SEEEEEE 
that such reaction vehicle usually contains an ex 
cess of water, a desired amount of which is usu 
ally removed, in any suitable way such as by de- 70 
cantation or filtration, to determine the density 
of the final product. More water than desired is 
usually removed when the precipitate is sepa 
rated from the reaction vehicle, for example for 
the purpose of washing it, but additional water 75 

50 

55 

60 
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may be added afterwards to provide a final prod 
uct of the desired density. 

During the setting, we have found that carbon 
dioxide gas is given off; and microscopic observa 
tion of the set product shows that the magnesium 
carbonate which was originally all comparatively 
thin or fine needle-like crystals now consists es 
sentially of a new crystal form. Some of the original needle-like crystals may remain, but a 
new, very small crystal appears. Such new crys 
tal tends to cluster into grape-like groups, or 
to adhere to the surface of the needle-like crys 
tals. This probably accounts for the great 
strength of the final product which breaks with a 
clean fracture, in contradistinction to the prod 
uct of the prior processes wherein pressure mold 
ing is employed, which mushes upon being 
broken, thus indicating that the product of Our 
invention is bonded by the interlacing of the 
Crystals. 

Because of the evolution of the carbon dioxide 
gas and the formation of the new crystals, a re 
action occurs in which the carbonate of magne 
sium is converted into a light basic magnesium 
carbonate. The carbon dioxide-consuming alkali 
which is preferably added to the slurry prior to 
the setting Operation, allows hastening and con 
trol of the setting which is preferably conducted 
in an enclosed chamber when the molds are of 
such character as to expose a relatively large 
surface area of the setting mass, such as open 
pans, not Only because the setting can occur 
faster when the slurry is made markedly alkaline, 
but also because the consumption of some of the 
carbon dioxide reduces the carbon dioxide pres 
sure in such setting mass, and thus by the prin 
ciple of the law of mass action, causes the re 
action to proceed faster toward the side of the 
set product. Also, such alkali since it consumes 
Carbon dioxide, controls the rate of evolution 
thereof and precludes formation of fissures in the 
interior of the setting product, which might 
otherwise result from too rapid an evolution of 
the carbon dioxide, with consequent weakening 
of the final product. 
Although no pressure is required to compact 

or mold the material, since the material sets in 
a quiescent state independent of pressure, pres 
sure molding may be employed and still produce 
a superior product, or a special dense product 
for certain purposes. However, such pressure 
molding is preferably omitted inasmuch as it 
Would incre:St. - e final product, 
which is undesirable where the product is to be 
employed for heat insulating purposes. Inas 
much as pressure molding has heretofore been 
necessary because the magnesium carbonate pro 
duced by other methods does not have self 
setting properties, and because pressure may be 
applied to the self-settable magnesium carbonate 
of our invention but is not necessary, the expres 
sion "independent of pressure' is employed here 
inafter to describe that the magnesium carbonate 
of our invention has self-setting properties not 
conditioned on pressure. 
When preheating of the slurry is not employed 

and the molds are of such character as to expose 
a relatively large surface area of the setting mass, 
the temperature applied to the molds during the 
setting should not be too high or applied too 
rapidly, because, although the product will set, 
the evolution of gas may be so rapid as to leave 
the final product with gas holes. Neither should 
the temperature be too low, because then the set 
ting is, generally speaking, too slow for practical 

s 

2,209,754 
purposes. A suitable temperature range under 
atmospheric pressure is substantially from one 
hundred forty degrees Fahrenheit (140F) to 
one hundred ninety-five degrees 
(195. F.). At this temperature range, the set 
ing tôi, hard cake in molds which expose a 
relatively large surface area of the product will 
usually occur in from one-half to three (A. to 3) 
hours, the time varying, of course, with the tem 
perature actually applied, and also with the 
chemical and physical character of the composi 
tion, as well as the thickness of the mass. If 
the slurry is preheated, and also markedly alka 
line, the setting in molds which expose a rela 
tively large surface area of the product, can be 
accomplished in about three to fifteen (3 to 15) 
minutes at a lower temperature of about one 
hundred thirty degrees Fahrenheit (1300 F) to 
One hundred seventy degrees Fahrenheit (170°F) 

For best results, it is important that the set 
ting be conducted so that substantially no dying 
gr dehydration of the composition occurs during 
the Setting thereof, as this minimizes shrinkage 
should the setting product have any tendency to 
shrink. For this reason, we effect the setting in 
Our improved methud when the product is cast 
into molds which expose a relatively large sur 
face area of the product, by placing the slurry 

in an enclosure or chamber main 
ained at the desired temperature by liv ist 
steam introduced therein under EEE 
thermore, it is important that the enclosure in 
which the setting is conducted be free of any 
Substantial drafts to the outside atmosphere be 
Cause drafts might cause carrying of moisture 
from the product as it sets, and this might cause 
undesirable drying which might result in shrink 
age. By employing live steam as the heating 
nedium for effecting the setting in the molds, 
the region or atmosphere in which the setting 
occurs can be made moisture-saturated or over 
Saturated with respect to the Vapor pressure of 
the water in the setting material, to thereby 
minimize evaporation of moisture therefrom and 
avoid shrinkage. Under the prescribed setting 
conditions, the slurry after it has Set in the mold 
and before it is dried by a Subsequent drying 
step to be described, will weigh Substantially the 
Sane as it did when first cast into the mold. 

Instead of live steam as a Source of heat, the 
same effect may be obtained by using an external 
Soce Q heat to heat the chamber in which the 

tting is conducted, and by introducing a spray 
or other source of water into the chamber to 
render the atmosphere therein moisture-laden. 
However, steam is preferred because it penetrates 
the Setting mass to thereby replace more readily 
any moisture which might tend to be driven of 
because of the heat. If molds are employed 
which substantially completely jacket the slurry, 
Such as a tube-like mold wherein the slurry is 
Only exposed at an end of the mold, then such 
type of mold serves by itself to preclude substan 
tial evaporation of moisture during the Setting, 
and causes the setting to occur under non-drying 
conditions. Although steam heat may be em. 
ployed for heating such form or mold, it is not 
necessary, as any other suitable kind of heat may 
be utilized instead. Furthermore, this type of 
mold, particularly if the slurry is preheated and 
contains the carbon dioxide-consuming alkali, 
allows the heat to be applied directly over a large 
area of the slurry, permitting an extremely fast 
Set. 

After having set in molds, the blocks or slabs 
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which are formed are self-supporting before they 
are dry and while containing substantially the 
Same amount of moisture as in the slurry before 
it has set. The blocks or slabs formed in other 

5 commercial processes where pressure molding is 
necessary are not self-supporting, and conse 
quently have to be supported in frames after they 
are removed from the molds, so that they will not 
break during handling prior to drying thereof. 
Upon removal of the slabs or blocks from the 

molds after setting thereof, they are next dried in 
the usual manner heretofore employed foray 
ing the mechanically molded product. Such dry 
ing is accomplished, usually, in conventional dry 

15 ing ovens at a temperature ranging from one hun 
dred fifty-five degrees Fahrenheit (155 F) to 
three hundred ninety-five degrees affefia 
(395.F.), to remove all uncombined or free water 
ötextsting as water of crystallization. Depend 

20 ing on the temperature and the draft, it will take 
from twenty-four to seventy-twg (24 72) g 
for the dryi The drying, if desired, may 
air drying, QYears preferred because 
risister the material tend to stick to 

2 the molds upon removal therefrom, the molds may 
be first greased with any suitable substance, such 
as petroleum grease. 
Even though there is substantially no shrink 

age of the material in the molds, it may be desir 
30 able to mill or trim the surfaces of the dried prod 

luct SO as to provide an attractive product not 
marred with surface imperfections. This is par 
ticularly true with respect to the type of molds, 
such as an Open pan, wherein a relatively large 

3 surface area of the slurry is uncovered or exposed, 
as the exposed area, tends to leave a surface which 
is not smooth. Not over ten percent. (10%) of 
the product need be removed by such milling 
when molds which expose a relatively large area 

40 of the slurry are employed, whereas with products 
produced by other methods wherein molding 
under pressure is required, the amount of prod 
uct removed by milling runs from thirty percent. 
(30%) to forty percent. (40%). The milled of 

45 material is not entirely waste material because it may be used for making magnesia insulating 
cement. However, it has less value as a cement, 
and therefore results in an economic loss. Hence, 
because of the lesser amount of material which 

50 need be trimmed from the block or slab of our 
invention when molds which expose a relatively 
large area of the slurry are employed, a further 
economy results. Because the product of our 
invention sets in a quiescent state substantially 

55 without shrinkage, the molds may be made of 
special shapes so as to form correspondingly 
shaped insulating fittings. 
Standard commercial products of magnesium 

carbonate insulating blocks produced by former 
60 pressure molding methods contain about eighty 

five percent (85%) by weight of basic magnesium 
carbonate as a bonding agent and about fifteen 
percent. (15%) by weight of asbestos fiber to reen 
force the product. Undef présent standards, 

65 such blocks weigh from sixteen to eighteen pounds 
(16 to 18 lbs.) per cubic foot; the specific gravity, 
therefore, ranging from twenty-five one-hun 
dredths (.25) to twenty-eight one-hundredths 
(.28). By adjustment of the Water content of 

70 the slurry prior to casting it into the mold, the 
similar product of our invention containing the 
same percentages of basic magnesium carbonate 
and asbestos fiber can be made to weigh as low as 
nine pounds (9 lbs.) per cubic foot, and will aver 

75 age from ten to twelve pounds (10 to 12 lbs.) per 

10 

sulating purposes. 
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cubic foot; the specific grayity, therefore, ranging 
from fourteef one-hundredths (.14) to nineteen 
one-hundredths (.19). The product of our inven 
tion will, thus, average fro 
(35%) to forty 45%ighter than 5 
are corresponding productoratics e 
methods; and even though lighter, it is much 
stronger. This comparison between eighty-five 
percent. (85%) magnesium carbonate blocks of 
Our invention and those heretofore produced 
holds true for any given specification of materials 
and percentages of magnesium carbonate in the 
respective blocks. Because of the lightness of the 
product of our invention, considerable saving in 
freight charges obtains. Also, due to the low 
density of our product, it has a lower heat con 
ductivity coefficient than that of products pro 
duced by former methods. The heat conductivity 
coefficient of the product of our invention weigh 
ing about ten to twelve pounds (10 to 12 lbs.) per 
cubic foot will run about twenty percent. (20%) 
to thirty percent. (30%) lower than the product 
produced by former methods and weighing about 
sixteen to eighteen pounds (16 to 18 lbs.) per 
cubic foot. 
Although the product of our invention is lighter, 

it is much stronger than heretofore produced 
products. Weight for Weight, it is fifty percent 
(50%) to one hundred percent. (100%) stronger; 
while a block of our invention, for example an 
eighty-five percent (85%) magnesium carbonate 
block weighing eleven pounds (11 lbs.) per cubic 
foot, will be as strong or even stronger than the 
corresponding block produced by former methods 
and averaging sixteen to eighteen pounds (16 to 35 
18 lbs.) per cubic foot. 

O 

S 

25 

30 

As was previously related, where dolonitic 
terial is the source of raw material, the 
carbonate may be left in the slurry containings. 

e Self-setting magnesium carbonate crystals, 
subsequently treated by our preferred method to 
effect setting thereof, and still produce a satis 
factory light-weight block adapted for heat in 

In this connection, the dolo 
mitic product resulting from the method of Our 
invention and containing the Same percentage 
of asbestos fiber as occurs in the standard con 
mercial magnesium heat-insulating blocks pro 
duced by former pressure molding methods, and 
in which calcium carbonate is not eliminated, 
can be made to weigh as low as twelve to sixteen 
pounds (12 to 16 lbs.) per cubic foot (the specific 
gravity, hence, ranging from about one hundred 
ninety-two one-thousandths (.192) to two hun 
dred fifty-six one-thousandths (.256)). In addi 
tion to lightness the dolomitic product possesses 
greater strength and has higher insulating effi 
ciency than the product produced by other COm 
mercial methods involving pressure molding, even 
though, in such other methods, the calcium com 
pounds are eliminated from the source of dolo 
mitic material. For example, a block formed 
by the method of our invention, weighing about 

45 

50 

55 

fourteen pounds (14 lbs.) per cubic foot, is 
stronger than a sixteen pound (16 lb.) per cubic 65 
foot block produced by other Commercial methods 
involving mechanical pressure and in which cal 
cium carbonate is eliminated from the dolomitic 
material. Yet such block resulting from our 
method will have about twenty-five percent. 
(25%) greater insulating efficiency. 
The product of Our invention because of its 

light weight, is highly ouse i. e., cellular in 
structure, which is one the factor'easing 
it to have a high heat insulating efficiency. Fur- 75 

70 (? 
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6 
thermore, although the product is shaped, it is 
not stony or rock-like in character as are arti 
ficial stones or natural rocks, but is chalk-like in 
character. In other words, E. agri 
ficial stone or natural rock, it is relatively soft 
EE ; the material being readily ribber 

O 6in the surface thereof. However, insofar 
as magnesia insulation is concerned, the final 
dried product of our invention is relatively hard 
and firm or rigid, with sufficient strength and 
cohesive bonding power to provide a nodulus of 
rupture (flexure strength) enabling such product 
to be entirely self-supporting in slabs as thin as 
one (1) inch and as long as three (3) feet. Such 
strength is necessary for allowing the material 
to be handled and applied. Not only is the final 
dried product self-supporting but, as previously 
explained, the set product prior to drying is also 
self-supporting. 
The results of our invention are obtainable, 

irrespective of whether or not the composition 
to be set consists essentially of the self-setting, 
normal hydrated magnesium carbonate crystals 
alone or of such magnesium carbonate crystals 
intermixed with other materials. Therefore, in 
the appended claims, the expression "magnesium 
carbonate composition' includes compositions, 
such as the dolomitic composition described, 
which contain materials in addition to magnesium 
carbonate. 
We claim: 
1. In the method of producing a self-set mag 

nesium carbonate composition from a slurry con 
taining normal magnesium carbonate crystals 
having Self-setting properties independent of ap 
plication of pressure, said composition being ca 
pable of use as a heat insulating material, the 
step of enhancing setting of Such slurry by add 
ing an alkali thereto to consume carbon dioxide 
which is evolved during the Setting. 

2. In the method of producing a Self-set mag 
nesium carbonate composition from a slurry Con 
taining normal magnesium carbonate Crystals 
having self-setting properties independent of ap 
plication of pressure, said composition being 
capable of use as a heat insulating material, the 
step of enhancing setting of such slurry by adding 
magnesium oxide thereto to consume carbon 
dioxide which is evolved during the setting. 

3. In the method of producing a self-set mag 
nesium carbonate composition from a slurry con 
taining precipitated normal magnesium carbonate 
crystals having self-setting properties independ 
ent of application of pressure, said composition 
being capable of use as a heat insulating material, 
the step of incorporating borax in such slurry. 

4. In the method of producing a self-set mag 
nesium carbonate composition from a slurry con 
taining precipitated normal magnesium carbonate 
crystals having Self-setting properties independ 
ent of application of pressure, said composition 
being capable of use as a heat insulating material, 
the step of incorporating an alkali metal hy 
droxide in Such slurry. 

5. A molded light weight cellular chalk-like 
but substantially rigid and Self-supporting basic 
magnesium carbonate composition capable of use 
as a heat insulating material and self-set sub 
stantially without shrinkage independent of ap 
plication of pressure from normal magnesium 
carbonate crystals having self-setting properties, 
said composition being strengthened by the prod 
uct resulting from the addition thereto of a car 
bon dioxide-consuming alkali. 

6. A molded light weight cellular chalk-like but 

s 

2,209,754 
substantially rigid and self-supporting basic 
magnesium carbonate composition capable of use 
as a heat insulating material and self-set sub 
stantially without shrinkage independent of ap 
plication of pressure from normal magnesium 
carbonate crystals having self-setting properties, 
said composition being strengthened by the prod 
uct resulting from the addition thereto of the 
magnesium oxide. 

7. A molded light weight cellular chalk-like 
but substantially rigid and self-supporting basic 
magnesium carbonate composition capable of use 
as a heat insulating material and Self-set Substan 
tially without shrinkage independent of applica 
tion of pressure from normal magnesium car 
bonate Crystals having self-setting properties, 
said composition being strengthened by the prod 
luct resulting from the addition thereto of borax, 

8. A molded light weight cellular chalk-like 
but substantially rigid and self-supporting basic 
magnesium carbonate composition capable of use 
as a heat insulating material and self-set sub 
stantially without shrinkage independent of ap 
plication of pressure from normal magnesium 
carbonate crystals having self-setting properties, 
said composition being strengthened by the prod 
uct resulting from the addition thereto of an al 
kali metal hydroxide. 

9. A magnesium carbonate composition capable 
for the preparation of heat insulating material 
and having self-setting properties independent of 
application of pressure comprising a self-settable 
slurry containing needle-like Crystals of normal 
magnesium carbonate having Self-setting proper 
ties, said slurry also having Sufficient alkali added 
thereto to neutralize any magnesium bicarbonate 
which may Occur therein and consume carbon 
dioxide which is evolved during setting of the 
slurry. 

10. The method of producing a self-set mag 
nesium carbonate composition which comprises 
forming in a reaction vehicle a precipitate of 
normal magnesium carbonate in the form of 
needle-like crystals having self-setting properties, 
without allowing setting of such precipitate in the 
reaction vehicle removing from the reaction ve 
hicle a slurry containing such precipitate, incor 
porating a carbon dioxide-consuming alkali in 
Said precipitate to allow the subsequent setting 
thereof to be expedited, effecting the setting by 
applying heat to the slurry, and drying the re 
Sultant product. 

11. The method of producing a self-set molded 
magnesium carbonate composition which com 
prises forming in a reaction vehicle a precipitate 
Of normal magnesium carbonate in the form of 
needle-like crystals having self-setting properties, 
without allowing setting of Such precipitate in 
the reaction vehicle removing from the reaction 
vehicle a slurry containing such precipitate, in 
corporating a carbon dioxide-consuming alkali 
to allow the subsequent setting to be expedited, 
either before or after the incorporation of said 
carbon dioxide-consuming alkali preheating said 
slurry to cooperate in expediting the setting, cast 
ing the preheated slurry into a form adapted to 
shape said composition, effecting the setting by 
applying heat to the slurry in the form, and dry 
ing the resultant product. 

12. In the method of setting a magnesium car 
bonate composition by application of heat to a 
slurry containing normal magnesium carbonate 
in the form of needle-like crystals having self 
Setting properties; the step of expediting the set 
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tug uy preueating Crie Slurry prior to effecting 
Setting thereof. 

13. In the method of producing a self-set mold 
ed magnesium carbonate composition by applica 
tion of heat to a slurry in a form adapted to shape 
the composition and which contains normal mag 
nesium carbonate in the form of needle-like crys 
tals having self-setting properties; the steps of 
expediting the setting by preheating the slurry 
prior to casting it into said form, and either be 
fore Or after Such preheating incorporating a car 
bon dioxide-consuming alkali. 

14. A basic magnesium carbonate composition 
Self-set independent of application of pressure by 
Conversion from normal magnesium carbonate 
Crystals having self-setting properties, said com 
position being strengthened by the product re 
Sulting from the addition thereto of a carbon 
dioxide-consuming alkali. 

15. A molded light weight cellular chalk-like 
but substantially rigid and self-supporting basic 
magnesium carbonate heatinsulating composition 
reenforced by asbestos fiber, self-set independent 
of application of pressure without shrinkage by 
conversion from normal magnesium carbonate 
crystals having self-setting properties; said con 
position being characterized by the absence of 

Patent No. 2,209,754. 
SAMUEL A. ABRAHAMS, ET AL. 
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fissures resulting from the incorporation therein 
Of a carbon dioxide-COnsuming alkali. 

16. The method of producing a self-set basic 
magnesium carbonate composition capable of use 
as a heat insulating material which comprises 
forming in an aqueous reaction vehicle a precipi 
tate of normal magnesium carbonate in the form 
of needle-like crystals having self-setting prop 
erties, without allowing setting of such precipi 
tate in the reaction vehicle removing from the re 
action vehicle a slurry containing such precipitate, 
adding sufficient alkali to neutralize any mag 
nesium bicarbonate which may occur and to con 
Sume carbon dioxide which is evolved during the 
setting, either before or after the addition of said 
alkali preheating the slurry to cooperate in ex 
pediting the setting, casting the preheated slurry 
into a form adapted to shape Said composition, 
effecting the setting by applying heat to the slur 
ry in the form while simultaneously precluding 
evaporation of substantial amounts of moisture 
from the setting slurry to minimize shrinkage 
during the setting, and drying the resultant prod 
uct. 

SAMUEL A. ABRAHAMS. 
RUBIN LEWON. 

CERTIFICATS OF CORRECTION. . ) 
July 30, 1940. 

It is hereby certified that error appears in the printed specification 
of the above numbered patent requiring correction as follows: Pagel, first 
column, line lo, for "2112,698" read --212,698-- and that the said Let 
ters Patent should be read with this correction therein that the same may 
conform to the record of the case in the Patent Office. 

signed and sealed this 17th day of September, A. D. 1940. 
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