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Application June 29, 1939, Serial No, 281,854
11 Claims. (CL 106—121)

This invention relates to magnesium carbonate
compositions

work material,
weight, as contrasted to agnesia products using
plastic Or rework ' material made by Dbreviously
known methods, The invention Dertains espe-
cially to -the novel procedure of utilizing Plastic
or rework material generally referred to ag
“plastic” in which the plastic is subjected to a

careful treatment in order 'to separate the desir- |

able components from the- components not de-
sired'in the final produect, e

Plastic or rework magnesia materials are ob-
tained from waste and trimmings in the many-
facture of magnesia broducts: These trimmings
usually may vary in size, varying from large
lumps to small- particles and are composed of
about 85% basic. magnesium carbonate (generally
referred . to as785% magnesia) and about 15%
. asbestos fibreg; . order to avoid confusion in
terminology, plastic

~ other components obtained as described.
The question of  Plastics has always been a

serious problem for magnesia insulation manufac-
turers, since, generally, large quantities of trim-

which are relatively light in -
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30

mings, waste, and small particles accumulate dur-

ing the molding ang
been estimated that
of the weight of the

finishing operation, It has
approximately 40 to 709,
finished product accumulate
as plastics, and the necessity -of utilizing such
large quantitieg of plastics including valuable
ingredients in an economieal
readily apparent, LT
Heretofore, plastics have been crushed to g fine
powder and added

Increase the weight of the final magnesig prod-
uct. Furthermore, it hag been found that ag plas-
tic is crushed to g, fine powder a large DPercentage
of the long asbestos fibres are broken and become
short fibres, which is undesirable
tendency to increage the density of the finished
" product. In following known procedures the aveér-
age density of magnesia produets is approxi-
mately 14 to
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since it has a -

40

fines is then subjecte

will be reduced from approximately 14 to 16 Jbs,
. ber cu. ft. to about 12 {013

5and practicing the hereinafter discussed nove]

procedure,

Briefly stated, the pre
the procedure of treatin,
aqueous magnesia soly
slurry and then separ

material from the slyur

dioxide gas and the

. dissolve in the solutio

45

50 3,

16 Ibs. per cu, ff.; whereas, in fol- 55

fibres, grit, etc. as an

from. the sludge ang

and results in g very satisfactory light weight

magnesia product,

edure described herein as
invention, the density of the fina] product is
13 1bs. per cu. ft, without
seriously decreasing the modulus of rupture;

g plastic material with an _
tion or water to form a
ating the fibrous asbestos
Ty. The slurry containing
d to the action of carbon
magnesium compounds will

, leaving lime sludge, short
soluble sludge. The mag- -
lution is then separated
upon heating, basic. mag-

in,
nesium bicarbonate so

2,299.721

1bs. per cu. ft. without

sent invention comprises °
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The invention will be illustrated by -a Imore
complete  description in connection with the at-
tached drawing, which shows a flow sheet of the
preferred embodiment of the -method for pro-
ducing the improved product.

In the specific application of the process-.to
plant operations; the dry plastic.is. fed into a
conventional disintegrating machine, which tends
to crush the large lumps- of ~plastic into smaller
ijumps in order that the plastic can be handled
more - conveniently. The small lumps are now
conveyed to a screen separator of about 15 mesh,
and an aqueous liquid, such as water or ap aque-
ous solution containing dissolved magnesia de-
rived from the cages, is sprayed upon the plastic
materials passing through the screen. Any type
of screen separating apparatus is satisfactory to
be used in the present procedure, put a rotating
screen has been found to give excellent results and
ig, therefore, preferred. "If a rotating screen is
used, the speed should pe regulated so that the
solution and the plastic lumps will be thoroughly
agitated and proken. +An approximate rotating
speed of 20 R. P, M. is illustrative for satisfac-
tory operation, although it is understood that
any speed may conveniently be used. | The aque-
ous liquid carrying the fines or slurry will pass
through the openings in the screen and the
fibrous asbestos material  will thereby ‘be sep-
arated from the solution. )

The agqueous solution containing fines to the
extent of about 1 Or 29, is .pumped to a con-
ventional settling tank such as a Dorr thickener.
At this point the fines will settle to the bottom
of the tank and the excess clear solution is re-
moved. The exXcess solution containing some dis~
solved magnesia may be returned to the screen
separator to assist in further separation. of the

On the other hand, if desired, the. excess ligquid
may be pumped directly ‘to the carbonating unit
hereinafter described, or the excess liquid may
be treated with-lime to precipitate magnesium
carbonate.

The sludge material, after passing through the
settling tank, containg approximately 5 to 10%
solids and the solids should be approximately 200
mesh or- finer. - If the average. fineness of the
sludge is finer than 200 mesh, the sludge may be
pumped directly. to the carbonating unit.. If,
however, the sludge is relatively coarser than 200
mesh, it is preferable and advantageous to pass
the material through & pulverizing unit in order
to reduce the size of the particles to a fineness
smaller than 200 mesh. It is desirable to have

that the largest possible surface area of the basic
magnesium carbonate particies will be exposed to
the action of ‘the carbon dioxide gas bubbled
through the solution  in -the carbonating unit.
Any conventional pulverizing machine such as &
ball mill or colloid mill which will reduce  the
size of the sludge particles -to the desired mesh
can be used. ) :

The fluid-like fine sludge is pumped to a-car-
bonating unit.and diluted with water or an aque-
ous solution containing dissolved magnesium car-
ponate so that the solution contains ahout 2%
solids; and carbon dioxide gas is then bubbled

will react with the magnesium carbonate fines to
form the soluble magnesium bicarbonate. It has
been found that the reaction: continues most fa-
vorably at relatively low temperatures, approxi-
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_fibrous asbestos material from additional  plastic -
material passing through the screen separator.
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_tne sludge particles as fine as possible in order -
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through the solution. The carbon - dioxide gas '

75
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mately 80° F.; although this temperature may be
varied, depending upon the speed desired in the
reaction between the carbon dioxide gas and. the
magnesium carbonate particles.

Lime; sludge, fine fibrous material, dirt, ete.
will remain suspended or settle as solids. in the
magnesium bicarbonate solution.

The magnesium bicarbonate solution contain-

‘ing the insoluble ‘fineness is then pumped to a .

settling tank such as a Dorr thickener or.any
other conventional settling tank. Tt is- desir-
able to-avoid high temperatures to prevent the
decomposition of the magnesium bicarbonate so-
lution. As an illustration, satisfactory results are
obtained if the temperature in the unit is held at
approximately 85 to 95° F. The insoluble fines
including the lime sludge, fine fibres, ete. are al-
lowed. to settle to- the bottom. of the tank and
the magnesium bicarbonate solution will be sub-
stantially clear.

The clear magnesium bicarbonate solution is
removed. from the settling tank and pumped to
a mixing unit. At this point ashestos fibres are
mixed with:-the solution. The asbestos fibres may
be wholly reclaimed’ fibres obtained in the pres-
ent process at the screen separator or it may be
a mixture of fresh stock  fibres and reclaimed
fibres or ‘it may be entirely fresh stock fibres.
The solution is then heated and the basic mag-
nesium carbonate crystals will precipitate from
the solution. Any convenient temperature may
pe used at which precipitation of the hydrated
magnesium carhonate proceeds satisfactorily.
Satisfactory results have been obtained when the
magnesium bicarbonate solution was heated to
about 200° F. or 212° F. The precipitated crystals
are uniformly dispersed throughout the asbestos
fibres, since the basic magnesium carbonate: is
caused to precipitate while ‘the solution is being
agitated and the fibres are uniformly distributed
throughout the solution. The prepared mixture
is now pressed into molds of any preferred shape.
After shaping, the product is removed from: the
molds and allowed. to dry. The above procedure
of ‘precipitation in the presence of the fibres is

fully described in the . 'S. patent to Seigle,

1,982,542, -

The procedure of adding the fibres to the mag-
nesium bicarbonate solution, as described above,
may be modified in that the magnesium bicar-
bonate solution may be heated and the basic mag-
nesium bicarbonate crystals precipitated from the
solution. The asbestos fibres may then be added
after the hydrated magnesium carbonate has
peen precipitated. Following the precipitation of
the magnesium carbonate, the mixture is agitated
to obtain uniform distribution of the precipitated
carbonate throughout the asbests: fibres. . After
thorough. mixing, the mixture is pressed: into
molds in the same manner as described above.
The material is then taken from the molds and
allowed to dry.

The following ‘table will disclose the distinct
advantages of using the - procedure described
above as compared to the procedure heretofore
followed. -

Density per | Modulus

cu. ft. of rupture

(Lbs, per

X Pounds 8q. in.)
NO PISSHC. o smmmrmmm ez m s eI 1

25Ye nammmmmm = - 13.5 60 to. 70
33%. - . 3 14 70-to 75
All plastic 18 70.t0 75
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In studying the above table it will be clear that
if the plastic materia] is separated into the sepa-
rate components, namely, the asbestos fibres and
magnesium carbonate as outlined above, the den-
sity ‘per cu, ft. of the Ainished product will be
relatively low. In the products in which pul-

. verized dry mixed plastic has been added to the,
it will be noted that the

magnesia compositions,
relative: density increased’ as the percentage of
dry plastic added to the mixture- increased.
Through the method of following the novel com-
bination of steps to separate the plastic materials
‘into its individual components, that is, magne-
sium carbonate ang asbestos fibres, the resulting
products will be no denser than if the same prod-
uct had been prepareg from fresh stock of mag-~
nesium carbonate and asbestos fibres. .

-It will be understood that the details given are
for the purpose of ‘illustration, not restriction,
and that variations within the spirit of the in-
vention are to be included in the scope of the
appended claims. .

What we claim is: .

1, ‘The process of preparing a magnesia com-
position suitable for use in the manufacture of
molded magnesia
magnesium carbonate and fibres derived from a
plastic which comprises treating the plastic with
an aqueous liquid to form a slurry, separating
. fibrous .ingredients from the slurry, subjecting
" the slurry to the action of a-gas to dissolve solu-
ble magnesium products to form a magnesium
bicarbonate solution, separating insoluble fines
from the magnesium solution, and then heating
the magnesium solution to precipitate hydrated
magnesium carbonate, ‘

2. The process. of preparing a magnesia com-
position suitable for use in the manufacture of
molded magnesia products including - reclaimed
magnesium carbonate ang fibres derived from a
plastic which comprises treating the plastic with
an aqueous liquid to form g slurry, separating
‘fibrous ingredients from the. slurry, subjecting
. -the slurry to the action of carbon dioxide gas to
dissolve ‘soluble magnesium products to form g
magnesium bicarbonate solution, separating in-

products including reclaimed’
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ate, ang then adding fibrous material to the solu- -

tion containing the precipitated magnesium car-
bonate to form a mixture suitable for molding,

5. The process Of preparing a magnesia mix-

ture adapted to bé useq in the manufacture of
molded magnesia Products Including reclaimed
magnesium - carbonate and fibres derived from
disintegrateq plastic, which comprises ‘treating
the plastic with an aqueous liquid to form a
slurry. and simultaneously bassing the slurry
through & separating meang to separate fibrous
ingredients from the fine componentg suspended
in the aqueous liquid, subjecting the suspended
fine components to the action of a gas to dissolve
soluble magnesium products ‘to form g, magne-

sium bicarbonate solution and separating the in-

soluble fines from the. solution, then adding

fibrous material to the solution and heating the.

solution to precipitate hydrated magnesium car-
bonate to form a homogeneous mixture suitable
for molding.

. 6. The process of breparing a magnesia mix-
ture adapted to be used in the manufacture of
molded magnesia pbroducts’ including : reclaimed
magnesium carbonate and fibres derived from
disintegrateq plastic, which comprises treating
the plastic with an aqueous liquid to form g
slurry - and ‘simultaneously Passing - the - slurry
through a separating means to separate fibrous
ingredients from fine components suspended in
the aqueous liquid, subjecting the suspended. fine
components fo the action of a gas to dissolve sol-
uble magnesium products to form g magnesium
bicarbonate

terial including said previously separated fibrous
material to the solution and heating the solution

. to precipitate hydrated magnesium carbonate to

40

4

[~

soluble fines from the magnesium solution, and

then heating the magnesium solution to
tate hydrated magnesium carbonate. )
3. The process of breparing a magnesia com-
position suitable for Use in the manufacture of
molded magnesia, products including reclaimed
magnesium. carbonate and fibres derived from g
plastic. which comprises treating the plastic with
an aqueous liquid to form g slurry,vseparating
fibrous. ingredients from the. slurry, subjecting
the slurry to the action of a gas to dissolve solu-
"“ble magnesium Products
bicarbonate selution, separating insoluble fineg
from ‘the magnesium solution, then adding
fibrous material to the solution, and heating the
solution: to precipitate hydrated magnesium car-
bonate to form a mixture Suitable for. molding,

precipi-

form a homogeneous mixture suitable for mold-
ing, : ‘

7. The process of breparing a magnesia mix-
ture adapted to be used in the manufacture of
molded magnesia products including reclaimed
magnesjium carbonate and fibres derived from s
Plastic, which comprises treating the plastic with
an aqueous liquid to form a slurry. and simul-
taneously passing the slurry through a rotating

" screen, separating fibrous ingredients from fine

50

components suspended in the slurry, subjecting
the .suspended fine components to the action of
carbon dioxide gas to dissolve soluble magnesium
products to form s, magnesium bicarbonate solu-

. tion and separating the insoluble fines from the

55

to form a magnesium -

solution, then adding fibrous material to the so-
lution and heating the solution to precipitate hy-
drated magnesium - carbonate to form a homo-

geneous mixure suitable for molding.
8. The process of breparing a magnesia. mix-

" ture adapted to be used in the manufacture of

60

4. The process of preparing a magnesia com- -

Position suitable for use in the manufacture of
molded magnesia products including reclaimed
magnesium carbonate and fibres derived from a
plastic which comprises treating the plastic with
an. aqueous liquid to form g slurry, separating
fibrous ingredients from the "slurry, Subjecting
the shirry to the action of a gas to dissolve solu-
. ble magnesium products to form 2 magnesium
bicarbonate solution, separating insoluble fines
from the magnesium Solution, heating the solu-
tion to precipitate hydrated magnesium carbon-
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molded magnesia products including reclaimed
magnesium carbonate and fibres derived from g
plastic, which comprises treating the plastic with
an aqueous liquid to form g slurry, passing the
slurry through gz rotating screen ang simulta-~
neously treating the slurry with additionaj aque-
ous liquid thereby separating fibrous ingredients
from fine components suspended in the liquid,
subjecting the suspended fine components to the

action .of carbon dioxide. gas to dissolve soluble

magnesium products to form a magnesium bicar-
bonate solution and Separating the-insoluble fines
from the solution, then adding fibrous materia]
to -the solution and heating the solution to pre-
cipitate hydrated magnesium carbonate to form
8 homogeneous mixture suitable for molding.

solution and separating the insoluble . -
5 fines from the solution, then adding fibrous ma-
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9. The process of preparing a magnesia com-
position suitable for use in the manufacture of
molded magnesia preducts including reclaimed
magnesium carbonate and fibers derived from a
plastic, which comprises disintegrating and treat-
ing the plastic with an excess quantity of an
aqueous liquid to form a slurry and simultaneous-
ly passing the slurry over a separating means to
separate fibrous material therefrom, - collecting
the slurry in a container and following the set-
tling of the suspended sludge withdrawing a sub-
stantial quantity of the aqueous liquid, then pass-
ing the sludge through a pulverizing means fol-
lowed by further dilution of the pulverized sludge
with an additional quantity of an aqueous liquid.
subjecting the aqueous liquid sludge to the action
of carbon dioxide gas to dissolve soluble magne-
sium products to form a magnesium bicarbonate
solution and separating the insoluble materials
therefrom, and thereafter heating the solution to
precipitate hydrated magnesium carbonate:

10. The process of preparing a magnesia com-
position suitable for use in the manufacture of
molded- magnesia products including reclaimed
magnesium carbonate and fibres derived from &
plastic, which comprises disintegrating and treat-
ing the plastic with an excess quantity of an

10

15

20

aqueous liquid to form & shurry and simultaneous-

ly passing the slurry over & separating means to
separate fibrous material therefrom, collecting
the slurry in a container and following the set-
tling of the suspended sludge withdrawing a sub-
stantial quantity of the aqueous liquid, then pass-
ing the sludge through a pulverizing means fol-

lowed by further dilution of the pulverized sludge
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35

with an additional quantity of an aqueous liquid,
subjecting the aqueous liquid sludge to the ac-
tion of carbon dioxide gas to dissolve soluble
magnesium. products to form a magnesium bi-
carbonate solution:and separating the  insoluble
materials therefrom, adding ashestos flbres to the
magnesium bicarbonate solution, and thereafter
heating the solution to precipitate hydrated mag-
nesium carbonate.

11. The process of preparing a magnesia. com-
position suitable for use in the manufacture of
molded magnesia products’ including reclaimed
magnesium carbonate and fibres derived from a
plastic, which comprises disintegrating and treat-
ing the plastic with an excess guantity of an
aqueous liquid to form & slurry and simultaneous-
ly passing the slurry over a separating means to
separate fibrous material therefrom, collecting
the slurry-in & container and following the set-
tling of the suspended sludge withdrawing a sub=
stantial quantity of the aqueous liquid, then pass-
ing the sludge through a pulverizing means fol-
lowed by further dilution of the pulverized sludge
with an additional quantity of an aqueous liquid,
subjecting the aqueous liquid: sludge to the ac-
tion of carbon dioxide gas to dissolve soluble
magnesium products to form & magnesium bicar-
bonate solution and separating the insoluble ma-
terials therefrom, heating the solution to pre-
cipitate hydrated magnesium carbonate, and
thereafter adding asbestos fibres and mixing the
magnesium carbonate and the fibres.

WALTER ‘M. PERRY.
THOMAS C. POND.
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