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11 Clalms,

The inyention relates to megnesisg: carboaate
cempesitions of the type suifable for insuiating
PUrposes, and moere partleularly io an ltaproved
tompositlon of this chatasier mede from doto-
mitie inatertal as the souvee of row material, In
which the compounds of calolurn Gerived from
the deiomitic mater)s) ere not removed oF sep-
erated far the parpose of wroyiding a final prod-
uglh of the regutsite gegree of Mphtness, terengih
and insuiating propersiss, bt remzin in the Naal
preduct, and aiso to sn Improved process for
Preduclny such composttion whereby the, com-
Position hug the praperty of zelf or hydrattically
seitihg withwud shrinkage. This spplicsitan is

¢ a contintaion in part of the co-pending app-
fatton Serll No, 717,077, flied Msareh 23, 3934,

‘agnesiu carbonste compositions sre used
In z6und and heat lnsulating angd similer prod-
tcts, and although they enn b roade dizectly
Irom mzgnesite ¢r other sources consisting es-
sentieily of magnesium cormpounds, the source of
W materinl, 1o 1his country &4 least, fs arimrridy
true golemite or $imiaT dolornitic matsripd sud
&3 dolomitic Mmestones, conisining boih mag-

necivm and caleium compounds, primevliy In the

fotyn of carbopates, This Is so becauss the supe
viy of delvmmitic matersat in this country is much
greater than thal of materlat eumposed pri-
merily of magnesiym sompotnds! the iatter man
terigl betng commereially evailable aniy on the
wast poast of the Unitad States 1o the States ¢f
Csiifornia and Washington, Practically E5% of
the magnesfum carborate compositians smxtide
Taciured i thin colniry are made frem dolo-
wmtie materat as the soutce.

Por use in insWating proeducts, magnesiam
carbenate compesitions st meet certain com-
mErcial specificntions os fo welght, strepgth and
‘psilating properties, the tatter, of ecurss, being
Pariialiy & function of the welght because ile
Tore dease the product tie fess porous it wih ke,
In orgyr to eatisfy sueh speciReatlons. other
cormmerclal protesses ‘requite thet the calelum
corepoands be elirdnated (i the preperalign of

* the final magnesiom carbonate compasition when

dotomitic material &5 the souree of rew rsaterial.
Such eriminetion step shviously invelves cansid-
erabie expense, and as a result Increases the cost
of mantfstture of {he product Tromn dolamitio
materisf s tire Ource,

In the preparatfon of the magnesiam car-
borate compusition by other processes, it is the
Bentral practice to gas an AguioLs Auspension
of enleitied doiomitie material with carbep diax-
de-coniaining gas to prec¢ipliinte ericitm car-

(€1, R3n1it)

benate wkhick: remains fnsoluble. Magnasown
¢carachrte gise precipitates ous, bUR the gassing

{5 confinued Yo guch an extent a5 40 convert the
magasshuen eompolings &g form mignesivm bi-
carbophate walch s water soluble, o thus enable &
ihe {nsciudle calelum carsonate to be teparesad
from the megnestum bicarbenate satutjon by fl-
tration or other sulialic way, Sobseguentiy. a
bragipitate of Basic maghesim ¢arbonale fs uba
teined oy heating the sointlen of the mepnesium I8
nlcarnonate,

In such other melnods, 10 §s necessary 10 ordser
W form ine yesuilant magnesiym <arkonate in
biseks or siabs of the desired shape and stz to
mold the prodyct {n suitable forms. tnder rela« !9
yvely flgh mechanteal pressure bickuse the mag-
neshim carbonsle lacks seifeseiling moperties
1 e, b caonot undergo & hydraulic set. This
maldlng equinment i3 expensive to meleiain and
aEersit RS WEH && to censtruct. ¥urihermcre, 29
becaise of the pressare applied during the matd-
1ng, ke progact Iy eompacted &nd Cconseghent)y
sskde more dense than wenid o¢cur In & corren
spondinn producy having seif~zelting properiies,
this 18 another reason, why, In addition to the 2F
sreater weight of the calolum cerbonate comw
pared to thal of magnelum, the calcium com-
pounds have to he removed In otlier present com-
mercial processes,

Tre lnvention & designed io owercoine the 40
abrove deseribed probierns keretofore encouniersd
In toe manufacture of magaeshur carksnate
compesisions from gGolownitic malerial as tha
source, and hias as. cbiects emong others, the
proviston of gn tmproved: :

{13 Llght welght, yet Sirong maghesiur cate
bouate compasition from dolomitic ranterial ms
the sbrree, in which suhsteniialyly ali of the cal-
el oemreing £ SuCh source {0 the form of &
compound, remaies in the Nlnal cormpositian or o
preduct in the formt of a calcivn compound;

(2} Campesiticn, of the eharaster relsted, hav.
fag Rlf or hrdraulic seitlng propertizs:

£3) Compesition, of the cheracter velated, hav-
ng improved imsuirting progperifes, wnd which $5
Lah he econeinienity profuced; and

¢4} Process for chialning sueh <omposlion
from dolomitic materfal,

Other gojects of the tovention Wi become
apparent from a petussi of the {oelowing de. o9
scription thereof,

in general. & has been found thet Saring gas-
2ing of AN BEULOUS Susikesslon ¢ caitined doioe
mide material, with enrben diowide-containing
gas, ceithim carbonate s first formed &s & praci- 46
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piate, snd then upon cantinu2d gasiing, a4 pro«
cipitate of comparatively thin, needie~tlke ¢rysials
of & carbimatle of magnesivm Is formed. I 2
zsiurey conirindng the precipitated catefum ¢ar-
bouate &nd the thin, neegle-diie carPonmie gof
magnesidm ¢rystals Is east oy poursy into & form
ar meld, the compoesivion will set in & quiescent
stafe Withaut application of mechanical pressure
thiyete, to provide the strong, dnd Heht weight
self-setting pregucet of the invention., ‘The sei-
gns (2 the mold is enhishced by sppiication of

&8s, .

In other words, {0 hrs heets Jound thak when
the described uguecus suspenstan of caleined dol-
omiile matertal fs gessed witit cardbon diexide-
eontatalng gas to the point where, in Bddition
¢ ihe Insoludle caicluym. carbenaie precipitate,
there fs formed 8 catbonkie of mepnestum in
the form of eomparatively thin, neeydle.dike crys-
ials, espectatly erystaly resuiditig from the reac-
tion of the carbonede yadical whis the maghesium
jon in af agueons venlele, the resuifing vorpost-
ttors niR3 e or hydradiis seféing properties rex-
dering fv unnecessazy Lo mald the compouition
under pressure to form iads or blotks, Thus,
compacting af the rmaterfal ¢oes not abtain,
which, in other metheds, Increzses the denzlty
ef the fina} preduct, iheredy uecessitating the re-
maoval of the cricfur) componids In ordey 1o oro-
vide a produst of the requisite strength, Liakiness
aad {aacleiitiy qualities,

AUhougn the dolamiiic megnesium ¢arbonafe
corasition of the invention has the praperty of
sedf~setling in e Qudescent stale without applica-
tion o pressury therela, and this Is the manner
employed by this {nvention for pruducing the
wroduet, it wikl 82so set # pressure is apphed a5 in
other miethiogs and $tili produce & stronge’r prod.
uct {than could by ebinined by skeh other methods,
Inasmuch 83 prossure medding s Hocesary L0 pra.
duee g satssfgciory product by other mathads and
hecruse pressure mey be appiied to the compesi-
ticn ¢f the fnventich but 55 not necsssary, the
expression “independent of pressure” is emplioyed
hereinafter o deserlze that the composition of
the inventien has self-setting properties not ¢on-
AiLIONBT Ok Plessire,

The seif-setting principie Is tmperted to the
cimposttion by the pariiculsr nature of the cer-
oonste of maznesiaes crystals forimed during the
gassing with the carbon dioxide~canialring ges;
e of the imporiant faetors Delng 1O nvoid os
much 85 passidie {rensformation of the water
insalubie carbonaie of magnssitm o the water
sctuble shagnesium biearbonste by the addiion
of excess carbon dlexide, If this were done to

& materln]l extent, magnesingm earbonate could

6

8

only pe obtatned again by Nesting which de-
stroys the self-setifng hroperfies. The Oshadian
Fatenr No. 428,148, granted Dezcember 8, 1822,
discloses the meiiod of obteining a self-setiing
¢arhonate of magnesium where a sirulght oiag-
neslup: compound, such as roagnesite. 5 the
spurce of raw materiel,

Tt 15 desirable, during Lhe gassing of the aghsecus
suspension 9f the magnesinmg and the caleism
aydrexides which are Jormied by reaction petneen
e waier ahd Ehe calolped deinmiie matertal
whiek, because of the caliining, conslsts ¢ssen-

AEUY oF cRichM AnG Madneinitn ontdas, snd pe-

pecinily ourlng formodion of the needin Rke
erysiajs of the carbonate of magnesium efter the
sxleiumn earbonate s precipitated, thel the reics
wHan R0 sartied on undor vigorous or excentive
sgitation, #ither mcchanical of thab obtadned

2,131,874

Ly the gresing with the carbon digride-contatste
iog &5 or holl, Such agitelinn ks prefecatie ko
chinly compiete reantion detwers tha magresium
ang garbanate tons, and to foum as snsalf ahd

gs thin cryazals ¢f the crrdonnte ¢of mapneshan

gs ¢an be practiceily ebtatued hecguse the smnfler
andg thinner the crysials, the sironger the finnt
produst, Agiistion erhancss the formaiion &2
the desired type of crystals, It s bejieved thsat
with smell in erystals there 83 o grealey tntesr.
iacing thereaf to provide p firmer beadlaz ¢f the
caleiu carbonste by the curbonae ¢f magne-
sium upen setting of the compoulilon,

Also fgr best results, the resction showid be
=5 combralied, fn acdltion to the agitatlon, &s to
eenvert subgtentiaily all of the magnesium comy
pounds present in tne reaciing mediaim, 1o tha
deseribed crystailine carbonsle of megnesium,
{0 thereby chialn a maxfewm yield of the com~

parstively thin, needle-lke tnrbonate ¢ magne~ 2

sl erystels freim the mafnesivi: seurce. Zhis
Is 80 dacause the presence of nther magnesium
sals admived with the ¢rysialilne carbenate of
magnesiom fmpalrs the seif~-setting propedties of

the composltion and the sirength of the finel o

product, witle the preserce ¢f magheositm hi-
corhonate solution refards setting anc impsirs
srength, )

&notiher imporiant factor 1n obidining the
proper typa of comparafively thin, nesdlp-Mke
cexdonaie of maegnesiunty erysbals having seif
setiing properlies, iz {emperature contzol proer
to the seiting of thr eompasiticn 1o molds. AL
too bigh a temperature prior to molding, the
oUysigis are aitered or (ransiprmed (rom arysizis
of somparatively thin, nsedle~like character to
coreperaiively fat orystals wiich <o not possess
secksfaciory seifusetiing properiies. Therefove,
during formation of the carbonveis of Wegnesivm
erystals by ths cerbon dioxide~containing grs, the
remparature shoutd s contzalled to £vold this
trensformation,

Subsequent 0 the prucipltation of the water
insajuble calclakl crrdonate which remalins praze~

tleally insoluble frrezpeetive of hiow lang the ges- |

sing s condinued, and elter formsaticy of the seifw
tetting carbonate of magnesivm fieedie-fke orys-
tels I the aguetrly veldcie, oxcess waler i5 ree
moved by decanintion ¢r any other suiiahie methe

od; and the remaliing squecus slyrry, centalining -

celdim cnrbonats admixed with the cRroanate
of mepaesien eryatals, 1s ready dov setting, After
ush slerry is prepared, and during the pericd
privr o the step of seiting the slarry. agitattan

showid Br avoitad as much as nossihle bessuse -8

suehr agliation wilf Herease the density of the
Aol prociant and lessen the bonding power of
tha carbanate of magpeslun: crystals daring set-
tivg thereof. In the settlng operation, the
seribed slurry s cast or povred drecily into
molds, which are preferally urpertorased; and
tise mojds nre mereiy heated for & langth of time
and at a wmpernivre sufficient Yo set the Sy
or sludge to ¢ Arm ceke. Apitmtion of e porne
poiition it the meids, Is avoicted Lecause such
rgiteiion wili impair the solting property of the
nerbehnste of magneduny erystals.  3ence, the
setting In the molds s eccornplished with the
cornpasition n & owescent staip,

The compesiion dees not shilnk upen setting
and no presyuve need be appiied ¢ the tompost«
Uon. Cousequenitiy, the density of the fine} proa.
uct U governed by the quaniiy of water ieft in
Lo Burey which iy poured fald the molds, Durs
g the sefting, 14 13 belteved that crrben dloxide
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gasis evolved; ahd mleroscopic obssrvation shows .

{hat the carbenate of magnesitm crystals wileh
wera ariginally abl cemparatively thin or fine, nee-
die-XXko orystals, now consinl essentially of 4 mnix-
tore of two erysiel forms. Some of (he nzedie-
JIKe ¢rystals rematss Hut B new, very smell erys-
tal appesrs, Sush new orystal fepds to cluster
into grapelibe groups, or to adhers to the surface
of the teedle-Eke crvstals. This probably ac-
vounts for the great strength of the fingl preduct,
which bresks with a citays ¢r concholdal Iractire
In rontraglsiingtion {o the preduct prodused by
other praceyses, which mushes ¥pon belng broken,
thus fndizating that the preduct of the invention
s bonded by virime of faterlscing of the corystals,
Pecguse of the evojution of the carbon dioxide
snd the formation of the mew crystels, 16 §s he
lleved thid a resciion prebadly ocowrs (N which
soine of the carqonats of magnesium Is converfed
t¢ magnesidam ¢xide or magnestum hyaroxide,
thus forming a light type of megnesium c4rvonate
which serves as the bonding mediwumn for the cai-
clum garbonste in the admlxtuare,

No pressure is required to compacet o pwold the
compozilion, ns the composition seis in & Qules-
cent state, but, as presionsly explainsd, pressure
molding may De empieyed and stif predace =
sunerior oy & specisl dense product for certaln
uses.  However, such pressure moiding ¢ prefare
ably cmsitted inasmuch as it would increase the
denzity of ke final praduct which, as previgusly
exmrined, f5 heavier, than woeuld otherwise be
the cage. by the presence of ihe calolum car
bonate. The tempersturg appied to the molds
during the setting shouid net be tos high nor ep-
plied too zapldly, becnnse, although the produet
Wil set, the evotutlon of gxs would be so fast as
1e lpave the final product f0)i of gas holes. Nei-
ther shoild the temperature e fa¢ low, begause
then the setting wouid, generally speaking, be
too slew, A suitablz temperaivre range is sub-
stantially from 84° C.to 80" . AL this Leriperg-
ture renge. the setting to a hard cake wili usialiy
seeut in from ohe to Liree Bours: the tirse varying
af course with the temperature acturify apnled,
ung alsé with the character ¢f the somptsitlan
resuliing from the particular dalomitic waterial
empioyed. Prefersbiy, the heseing of the compo-
sitfon in the moics to facllizte the setting, is obe
talned by Dlacing the raolds in & ¢harsber corntzin-
ing steam 4l the preper Lemperature,

Thne compasitiaon sets sormaky without shrink-
ape, which & kmportant, bHecause if meblerizl
envinkage were to oceur, then of gourse its fingl
shape conrld et b2 fixed by the mokd end wastelul
{riieming would have 19 he smployed to prodhee
the desived shaped black or slab, Akw, by not
shirinking, the density ¢f the tomposition s not
Increased daring the setifng thersof. Tz 1s
fmpoertant for senursiling the final welzht of the
Frovutt, o3 determineg by tie orjpinat ermount of
watar which is teft in the slurty. ©Under some
citcumstances, shight shHnkape ¢f the camp-<lilan
nught ocsuy. bul not 3s rsuch as the shrinkage
which oectrs it other <omemercial protesses
whersly: naechanics] prassure moiding of the eem-
position 5 absolitsly necessary to produce & sal-
islactory produet; 14 of course heing wnoerstood
thet n the oibier ¢commorgial processes, where
dpiersitic mnterind is used ss the sourss of raw
melerial, the caleim compoutids are remaved, as
the molded product consists essentlaliy of mage
nesium ¢arbonate-instead of the adminture of cal-
civr carbopate with the carbonaie of maghne-
sium which the rasthed allows.

Alter having set in {he molds, the blocks or
slabs which are formed are seli-supparting tefore
they are grisd, Blocks or slabs ~oned in other
camtmercial processes where pressure molding is
septored aénd which consist gssentizily of mag-
neslum carbonate without caleium earbaniate, arg
G setf-supperiing, and eonseyuently. have to be
ruprarted fn frames diring drylng $hereof. 1he
metod of the iaventlen, therelore, eilminaies
the necsssity ¢f having tc provide such {ramies
to suppert the molded products. Upon reracval
of the siabs or biocks from the melds. Ahey are
next gried i the wsual manner haretofors eme
played for drying the mmechanicaily motded prod-
ucy, excend that ne Irsmes are needed.

Sueh drying 3¢ eccomplished nsually fn con-
vertional drying avens, ut a femperature rang-
ing from 19° €. to 206 C,, to remove 41 un-
combined or free moistyre not existing as water

of crysiaBization. Depesding on the {(empers-

were, it will bake from Zd te 72 hours for ihe
diryivmg., %ee drying, if desire&, mav be aceormi-
piished usder atrpaspherile canditions, bl oven
dryiny I8 preferred besausw 1% {5 faster. Shauld

the manteriel tend Lo atisk 1n the molds vpon e~ -

meval therelrors, the molds mey bw first greased
with may suitabde substrnce sLeh a5 petroiesm
Greate. .

vrven thaaph thers is no sirihRage af the mas
terlal 1n the malds, it may be dasirgble to milt
ar trim the surfaces ¢f the &ry preduct o as to
pravide nn atirsctive product not merred with
surfpce foporieciicns. Mot over 6% of ke
product nead D vernoved Dy such rililing, where.
as with preducts produzed by ather methods
wheitin w22lding under pressiye is reguired, the
amolim of product semeved by milling suns from
6% ta 46T, The milied off material is not en-
tivoly woste meleral breause i may be Used for
aning meghesia foseating cemiend. Howeveyr,
it has loss vahue 25 a comoent and therefors resuls
in an economic tass. Hence, beeayas & 1k lesser
ameount of raeriai whick nded e rimmeg fram
the Hlock or ad ¢f the inventiop, a further
weonomy s 2ffecied, Butrust ¢f the seiting of
the product of the Inveniton. bn ¢ qulsseent sigte
with subsianttally ns shrinkage, the molds may
La ymade &f specis] hares o 25 io fotin corve.
spostdingly ghaped arieles uth s inswiaing
fttirags,

Aithobih the product cf sempasition ¢f the in-
vehRLEOr L0HIAIS CRICINm carbentte, in which nil
¢ the ceitium eorlpinaiag from the source of
defomivie maderial exicis, it Is st Might enouzh
to pacrilt fncorpovciicn (herewith of tho ysuxi
forelgn maierials empicyed N magnesivm Cay-
honnte ns@lating praducle. Por example, as-
postas fiber, usually employed for reiafarclhg
npeses, MY be ineerpsvated in ihe slurry cone
trining the calpium carbenate preclpitate end
thre ecarhonals of mattesiut ¢ryzais, Alsd. dla-
temreeons farth mey e inzerpereted in the
siurry far tge purpeses of eitabling the product
to whhstand hilgher temperatures.

Stapdard commerciai prepalaticns of magne-
siumms ¢arhonate insulating ylucks producsd by
claer metieds eontaln ebout §5% by weizht of
magnesiare carbanale s a bonding a2gent and
shovt 15% by weight ¢f zshestos fiber (o rein-
foreq the product, Under presert ztanderds.
such biccks welgh from 15 to 18 [hs. per oudlc
fant: the speeific gravity, therelore. ranger froms
anold D.255 1o 0.2434. fhe product of (e invenw
tich contz!ndng the same percentage of ashestos
fiver, and in which calciiun carbonate is not
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ellminated, ¢r (o ofher words, sontains sk of
the calekuta dopursing in the source pf dolamitic
rmaterial, as r carbonale, can be nade to weigh
about X2 40 X6 lbs, per cubic foot; the specific
gravity, henee, ranging from abont G192 to 0256,
in addifion fo bghinesy, the delemitie produst
of the inventlon possassas groster strenzib snd
hes higiter insuiating effciency then the pred.
et produced by cther eommersiai methods even
though, i sueh other metheods, the caicfim
cemppunds dre eiiminated from the scurce of
dolemitic materiat. ¥or example, a bleck of the
invention welghing about 14 ths, per cubic food
{s stronper thes & 16 I, per cubic foob blmk
wofuced by other commercial meinods toveive
ing mechanical pressuie and from which caleikm
carbonate is ebiminatud, et sach black of the
inventien wii bave abeul a 25% greater insu-
lating eficlendy,

By virtue of the extremely light welght ¢f the
Jomposition, £t is highiy pareus, 1. ¢., celiniar in
strusture, which is pae of the factors ¢ohtribute
ing toward Hs heat iasulating efigdency, Fur-
thermare, altheizgh the tomposities fe shaped,
it 1s noet stuey of rock like ln appearancee as axe
wrtificlal stones or natural rocks such as the
origingi delerliic materlal frosn which € Is es-
sentlaily derived, Lt b chaltkdike in character.
in other words, compared (o an artlficfal stone
or natural rock, it s relatively crushadle, and
the materiel may be readliy rubbad of from the
surface thervof.

1f, in ofher commercial nrocesses €mploying
detondtie materlal as the sourcd of raw matsrial,

v the calciim ¢ompounds were not removed, theh

the finnl produe: would welph too mush (o meet
commercial specificatlons because of the mate-
rig! shrinkege which octhrs during the motding,
and ihe SnechRnica; pressure Necesiary 1o efiadt
maléiag, whiclhy mechanice] pressgre <ompacts
the product, Alzo, such preduel wouid be very
frapiie; and hpcause of fncreased densiy i
parted ty the ealclum cerhanate, wouid beve
unsatisiactery insutating efficiency.

Prom the preceding Sescriplion, it is seen that
one of the Importanl feztures of the method re~
sides in the formation. in the sgeepus suspen-
sion of the caltined dolomitic material, of the
earpaonkte of msgnesuin crystals baving the
seifvsefiing properties. which, beczuse of sush
seli-sebilng Properties, silow the cacium <nr-
nenate devived from the dolvwmiifc material ¢
remein in the Ansl product witholut impaleing its
eMciency comparesd to pradacts compacted by
pressere malding and 1 which eaiciuts car-
benaie is eliminated by hetessity, "The preferred
process for oblaining such cryatals wifl now be
gescribed. )

oiomits, which confaine magnesiem carbape
gle and calciuwm catbonate In the ratie of atoul
40 to 60, respectively, or any other Zolomitic
timestone, is first celoined {n the usual matier
ta prepare oxides of these metals, As 4 resumdb
of the salsining, cathon dioxide ges is evelved,
whith may be subsequently used in {Be process
¢uring the gessing operatfon. However, i the
plart does not keve calcining factlities but pur-
chgses the calcined dolomitie matezial, clack gas
or afiy olher suitzble carbon Gloxide-sontgining
pas imay he em:ployed during the gassing lfor
catbonating purposss.

A comparativels dliute aguecus sospension of
magnesiorn 80d calcium hydroxides is thea pre-
pared by staking angd mixing the calelned dolomit-
o santerdal with water, preferadly i the propar-

2,534,874

ticns of abeut 20 parts of weier Hy weight to }
part of the calcitied delomitic material by welght,
allhough the praportions 1way very widely from
abont 10 b0 40 parts of water hy welght to 1 part
of the delsmitic materlal by weight., 'foc littie
water fmpedes the reaciion of the magnesiurg
compeunds I the vebicle, with the cavbon di-
oxice~contalndng gas, walle {00 much waier may
be bmpractical &s 5t Invoelves the problem of sube
seguent separation of the water frevs the shury
condsining the caicinm carbeonate and the car-
bonate of magnesium crysiels., Also, upen i~
troduction «f the tarben dioxlde-containing gas
inte ine suspensicn, sn exoibernuc carsonetlen
resciion seeurs; and for ressons subsequently re-
Iated, it 58 desiepble to provent too high a reacton
temperasure, TFrevefore, the quantity of swater
shbauid be sufficlent to absosb as much of the
heyt of the gassing reackion as i5 practically pos-
sible, At the same e, 14 may be preferable to

empioy an cutside cosking medivm by prevent oo |

nigh & hent of repcilon. ‘I'he preferred pranor-
ticns of water are tnose which pernld the opfi-
matr rzée of reastion without undye crexticyn of
heat, and stil provide 2 minimum guantity which
ts to be subscquortly remaved, OF eokrse. the
orapartlens may vary in pceordanss with the car
hon dlaxkde wonceniraticn in the gas as wel as
the cheracter ol the deicmitis materbal,

Caraen dioxtde-cantaining gas is next Intro. y

duced {nto the agquesus suspersien of tha mage
nesium and chjeiuss hivdroxides, preferebly fnto
an open tank or vessel whklch contatns the sus-
vensian, The czleiwn hydroxide has a greater
afiniy for the carbon dioxide than the mag-
nesuns hydeexide. A5 g resul?, the fivsh reuction
whish occurs s the broctpitation of water insolu-
ble caleiam exrbonate which arter ance precipd-
tated is nob redissoped upon continued gaasing.

Afwy preclpitation of the caictum carhonkte, .

twe majer reaciions orear, naniely, the formetion
of water solabie raapuesidm hicarhoneie ang the
formmation ¢f en fnstluble carhorase of mragnesi-
um, TFhese reastions are ¢ontrefed more or 1oss
by {emperatuce ¢endltiens, and the Jength of thve
of gassing, ¥ the lempersture s too iow, the
formation of the kisarbopate is 2gvered. I the
temperature 13 o bigh, the rate of reaction is
tac siow for comimercin! practicabllity.

Az |t is deslted 1o preoduce the comparzatively .

fine or thin, needie-iike carbenate of mapgnesivm
crysiafs heving the sell-setling properties, the
temperature far the precipltativs of the care
bonwte of mpgneshnn erysiziz shauld Y mesin-
tained abave the pilnt below which the {ormation
of magnesium Mearbonate is fevored, becavse the
presence of £30 great & quantity of ihic bicarbanate
{n vie final gassed composi{icn retards the set-
ting propevties ©f iGe carianate Qf magnesinnm
erystals, A sultabie temporaivre ravpe i3 ho-
tween aebout 29 €. angd 49° C.. preferably at ehouk
30" €. Since the reaction involved 15 excihiermls,
some Sooling wiki prodbabiy be necessary Lo malne
tain tGis temperatise Yange, depending npen the
rate of reaction and the amonnt of woxkter. J¥n
erdar to ephanee the reasticn and produce smuls
size carbonate of megnssidm crystels for the
reasons previcusty explained, vigorons ngltation §s
preferabis,  Mechanieal apitation rmay be enie
pioyed. However ELis preferred 1o ¢fTecs the anis
tation through the freducilon of the carbon
giextdo contuining gas with or without adelttonat
wrilation.

The presence of magnesium in form other then

thie crystsl {orr iwmoalics the getling propesrties 1§
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of ihe rompediion, Therefare, & maximurn yield
cf the oarbonate of megneslom erystals shoeuld ha
chtained, after the calolum carhosate has heen
precipttaied. 'fo {asure this maximum yisls of
comglete carbongtion of subsientfally &3 the
magnesinm {n the forra of the fnsoluble eryatal-
iine carbonate precipitate, over-gassing whieh
reswits {n the formstion of the water soludie bi~
¢arbonats is aveided &s much && possivie; and
the passing is continued unill the resdting pre~
Sipleate of the carkonate of ymegnesium crystels
staxts to go Inte seintion #8 mapnestum bizer.
Bonste, or. in other words, {0 & peind not suastan-

: tinlly beyond {ccipient solullon of the carkanade

of megnesium trystals.

At this snd pefnt, substantixily slt of the
magnesiars wiH be precipitated tn the ceystaling
form, but tpon continued or over-pARSINE A MB-
jor resction then ccturs beiween fhe curbonste
of magnpsivm and carbonte adld bo form the sn-
desiribis water soluble magnesitm hicarbonate.

*this end peint can be dotermmingd Ly observa-
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tion of the operxtor, and by chernical titraiton ¢f
selected sarples becruse as the amount of bicar-
bonate incresses heyond the end poiys, ihe
amount of sei¢ required te neutrafize Bltered
spmples fromt the bateh inereascs, By slight ovér-
gassing o carkonating sligitiy beyond the end
point or, in ¢ther werds, until ihe resulting car-
Ronate of mazneshun erystaliine precipliate sterts
10 zo into schiilon, stbstantislly complate car-
bonation fs insured, if the gpassing has heen car-
et ot too far beyond the deslred end point, and
tf the composition hak not been excessivaly over-
gassed, the relatively small amount of the water
oluble maznestum biearbonate 2 be newtrajfzsd
by the eddition of megnesiun oxide, fo reprecipte
tate tne desired carbonste of magnesium crystals
trom the magnesiym Yirerbonate i solutton.

It is to be noted tnat in other commercial proc-
esses, the agueons suspension of the esichned
deiornitic maoteriel s completely overgassed. In
other words, the gassing i carried on to converd
all ¢f the magresiut carbongle to the water sl

. yhle megnestum Ritsvbonete to pormil sepais.

tion of the ealichum carbonate. Magnesium car-
bonate £ subsequantly precipiisted from the -
carbonate solution by applicution of heat which
10 Ehe provess i avolded, &5 ) ¢estroys or impaity
the self-setiing propertles of the carbenate of
magnesiuir ¢rystals. To faclitfate this cver~gas-
sing in (he other processes, pagyes tontalnibg reta.
tvety hlgh percentages of carbon ¢uxide are
empleyed to enhenee the formation of the bitrrs
vonete.  Also, to enhanee formation of the bi-
carbonate, the gas In such othat processes s
{ntroduzed fnte & elesed vessel or tank which is
conseguently under pressure. It f3 Koown thet
the biearborate solution formation is favered by
pressure. Since over-gassing is to be avoking in
the protess, peses conlaining yauch Jower per-
centoges of carbon dioxice and even staek gases
which contain n low ¢arbon fioxide content, may
e prmployed In the process. Low cardon dloide
content gases cannat ©e emnployed I e other
processes with precticadblifty,  Alsy, since over-
passing f2 avalted-in the process, there is RO
necessity ¢f gassing fn B clored vessel under pres-
sure &né, as previously related, there s emploved
an ¢pen vessel during the gassing or cerbona.
tien, 'Frese facts yesuit in fwrbher ecchonmy.
Siace the process permits the use of tow dontent
carbon dioxide-containing gas, in porcentsgs a%
jow.as €% by welphs, this enhances the desfred
txcoss Bgitatlon io produce the destred type of

garhennts of magneslins  orystels, becawtss &
grester volume of pLas has te de introduced to
compiete the reastl. .. vompared (o the volame
which would be reawsrad when employing 2 Con-
centraled pzs whieh in olher precesses has run
Bs Righ 8% 100% carbon dioxide, . N

Alter tha intreduzticn of carben dlexide kny
been stepped ai the desived point, the nqusons
mixiure conteining the precipitated raictum cars
honate and the earbenate of magnesiecm erystals,
is allowed ta stand, i | relplively quiescent state,
for shout an Hour or twe without applleaton of
hest which, as previously »elated, affests the set~
Lttty praperties of the earbonate of megnesium
crysials if applied pricy t¢ {he estting, 2uring
this period, the precipiiate sottles a3 & siwTy ar
siUGEe, and a water iryer forms at the top. Such
jeyer of water siarts o zoliect stbstantially -
medintely after the passing is compieted. The
smali quansity of megneslum bicarbangsie i sol-
tion formed Hy the slight ever-gussieg, Is con-
var{ed to the ¢erbonate of magnssium orystals
by its own decemmpositien and by reaciion with
any existing small quantity of minate particies
of magnasium hydroxide which might not have
reacied durtng the gussing,

The raatiting mess wili be yudbstantaliy neatral,
and the procipitesa Wil censist esientlaliy of
cal¢fuls earhongta intermixed with needleiike
erystals of a ¢arbenate of megnesivin which
produzes thie sed. Aflter standing for the desired
time to allew seitling of the shurry or studge, ex-
cogs warer which c¢cllects above the siurry or
studge may be dratned, or removed in any ofther
suitable manner, such as by fliratien) the amoeunt
of water tn he slurey, as controbed by the guan-
Ry of exsess water removed, dotaymbning the
density of ¢hy Onsi product inassuch 2 the Som-
nasitfan ¢does not shrindk on setting. The slury
ar this polst 15 ready for wse it the prepzration
of the finzl product, such &5 heat insulating
materiai, witheut further treabmend axcopt that
acturying Guring the sefiing therzeof, In ¢als
conneciion, the setting is ¢arsied aut In the man-
ner previoasiy related. crie being taken to avaid
apEicaiion of hest prior to Lhs xetting.

Ankiysis under the micrascops revenls that the
tain or fine needleckike carbonate of maznssium
rysiris which provide the e -setiing ¢omposi~
tion of the Invention, wii very fn size fram 20
ta b0 mlerong ik length and from 2 to & microns
in thicklnt?ss. Ta other preseses, Iavelving car-
honetion of msgrnesitm compounds, crystals are
fermed bat because of lacy of yigorous or exces-
sive agftation, they are touchs larger i size. Howe
gver, such orystals are alteved or transformed
priar bp malding, by atbseguent steps of the nroe-
e3se5, swech s by applcation of heat prior o
moiding. In lhe meihod of the invention, the
produet or composition contatning caicium eave
benste intermixed with the thin, needie-llite ¢rys.
tals of & cerbonate of magaesivm, s cast or
poured divectly inlc opern xolds or foting, 1o set,
in e guleseent 3tate, in the mabner previoussy ex-
Hained,

The fGueous shurry prepared as above deseribed
end conizintng substantlally sl the magnestum
£5 & cardonate kn the ferm of deseribed crystals,
and alse the cuichum eiroonate, may be enrst or
woured Inte the melds as sush, it In view of
the ilght welpght, strenpeh:, insulating properties,
and setilng properties of the Snal preduct, other
materlaly gesirebie for inserporatisn in the man-
ufreture of insulating malerials, may he inters
mixed with the slurry. Preferably, if this is done,

1%
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such othe#r materials sre introguced {nfe the
sIuxty pricr (o the remeval of excess water for
adiusitag or controlilng the water content, In
some cases, it might be desfrabie fo even aidd
water to such shirry whare fhe other materisd
absorhs in se)f a 10t of waler. Tsueily, forelgn
meterinls, sUch 88 gshestos or datomaseois arkh,
whnich will not detruet materielly Iroms the heat
nsulating properdies of the Gnal preduet, ave in-
corporaed in the sltrry., Upon selting, the ¢ar-
henate of megnesium serves gs the bending agent
for the foreign material Sncorporated thierewith,
s3 wali &s for the enlclum sarbonate. The slurry
1o which any of the ahove Sypts of forelgn mate-
rigls way bave beup added and nfter the water
content s adjusted or gontrolied, is poired ino
molds and silowed to set 1 & qifescent siate fn
the mannet alrerdy explained,

After setblag snd drying. the resulting prodagt,
altiicugh containing a very high propertion of
caleitzm cprbonste, {s found 10 have, as Was pre.
viousiy refated, a Ligher mechanical strebgth and
s Hehter welght than the matertals previcusly
mede from SHagheslym cerhangte afone, This i3
50, even though sl the calelum ccotring &s &
caleivm compoiind In the ofginal source of
dotomitie metertal, remains in the Ainad product
as calchum carhepate,  Aithough the described
precess fs preferred, i may be varled, 85 will be
apparent ba those sisiled in the =ar: from the
teachings f the Iaventios, ¢ e¢cordance whh
she ¢haracter of aw materlal empleyed, the ¢onir
cenrgtion of ges, the amount of wateér in ths
RGUECUS SUsPEnSion, ete. Ji i obly fmportant that

. Al cof the raegossium corprunds fit the agtiedts

shirry ba converted io the fine, needle-ifke cave
benate of magnesivm ¢rystals, which it hkay deen
founs wili sét hydraulicatly tc bond the cricium
carbonate and thereby provide the improved
product of the venticn, end that these erystals
be not schsequentiy destroyad during furiher
steps af the process: the factars pointad out above
facilitafing chiaining the desired type of orystals,
whet is eleimed fsew

t. A composition gerived essentinliy frem dofo-
mitic materind Bad having seif-seiling properiies
cemprising & gurry i which the majer poriton
ol iha sedid ndterials are cekeintm angd magnesium
compounds, e erlclap compound in such sltrry
Ying caichlin caraonate, and sucstantially oil of
the magnesivm i sueh slurey being §p the form
of & crystalilne carbonate of magnesium Hhaving
2lfuseiting propesties,

2. The step In the method of produeing from
dclemitie snaterlei & composition heviig self-
selting propertits which comeprises carbenating a
suspenslon conindntng caleined goicmitic miate-
ez} 12 convert substantiaky a3t of the magaesfum
contalning substance iy such suspension W6 &
carbonate of magnesium {n erystalitne [orm Pas-~
sessing self«serting propestiis

3. The method of preducing from solomitie
materisl a composition having seif~-setting prop-
erties which comprises ecarbunsting £n aquesys
vehicle containihg caicined dotomitic materinl to
ferm water iosoluble palcliem carbenate and o
convert suhstantially 8l of the rmagnesilm conv
tafhing substance in zush vehicle o o water i
sclubiz carbonate of magneslum {n crystaliine
torm, terminmiine the carbonailoy when §uba
stantialiy all the magpoeslum contalning subd.
stence oy been thus vonverted] snd enheraing
e etting DY opplying heat $o & slurry eantain.
ing said caicium carbonate and said crystaliine
carbenate of reagnesitm.

2,101,374

4. Tne method of producing fyom dojomitie
meaterial g compositicn navlar relf-settlag prop-
vtz which cemprises carbouating under asgita-
{ion &n aquepus vihlels conteinitg cakined duioe
miite meterial to canvest substantially &1 of the
meagnesihm contRIning subsianee fir suzh veniele
Eo 3 ctarbonate of maynesivem {0 crvsiatiing {27m
possessing  zeifusetiing nroperzties, providing &
¢estred denstty STy ¢f calzium <arbonate ge-
rivef essentlalfly 1rom sald dolomitic materizl ang
sald rarbonate &f magnesium oy adiugiing the
water ceatent ¢f such slupry, casting said sturry
{ntlo & fory, end healing the shurry iz the form
f{o enhance settinyg ¢f the cornposition.

5. Tae step In the method ¢f producing &
composition derfved ssseptinliy from dolomitic
melterip! and st Independent of Eppiication of
pressura thergty which comnprises heailng a
formed sturry cohialiing calctuin carbenate and
a carbanate of magtestum o Srystaliing foro:
haviag seif-sotiing propesties.

6. The method of producing & set compasition
fepm Solomitie reaietial which cornprises trent-
Ing with carben cloxide-centeining ges an agtie~
ous vehlele conteining the ezlcined coleraftfe mu-
terfsi to precipitate calcium garbomate, contrali-
¥ng the conadtion: of treatment teo convert sub-
standizily ail of the mapnestuy containing sub-
stanee b seld vellzle ta g seif-setilng carbopate
in orysigiline foron, and haating in a quiescent
steie o siurry ceaisining poth s2id caltivm cAr-
honate and safld corystatlineg carbonate of man
nesiun undil it sots o = £rm cake.

7. The methed of progaring inswietlyg mate-
rin: from doiomitlc moieral ug the shvrce which
cetnprlses gassing ah BQuecLs suspension ol the
¢alcined dolomlile matlevlal with earban dloxide-
zentaing gas 4 precipitate first eeitlum cad-
bonate, continting the gassing to precipitate naxt
B carbaxiate ¢f magnesitien, controliing condlions
ot tampsrature t0 avsid lormation of maznssiam
blearbonate, ssoppiag the gossing mubstantializ
ai the thime whenr inciplemt sohetion of sald car-
banzie ¢f maghesiuwm to ihe bicarbonaie occurs
to obisle sthatentially a maxlmune yiele of skic
cartonate of magnesium precipitate in the form
el needis~ilke orystals having seif-sotilng props
grites, cemoving excess water, rasting the remgl.
g siarry of the calelam ¢arbonate 5ad the car-
porate af magnesium into a8 mold, kbpiving );eat
to such siurry §3% the mald while &0 e gufescent
sinde to effect seiting of the siures $0 o Arm crke
independent of sppiicntlon of pressure thereto,
and sudsequently drying salg set chake,

8. The misthod ¢f preparing & set egmpesition
frow dolomitic materiel as the source which
comprises cerbonating a refatively gilile aguoous
suspension ©f the ¢nicined delomsibia materind
to precipliate cxlelnn carbonute, continuing the
carsonetion fo nrecipitats 4 carbonate of muge
nesivm, meictainingy the tempersitre of reaction
&bote the femberature Helow whish the formue
thon of magnesiwn blcassenate 15 fovared and
pricw the temporaturd adeve whilch the reactlan
proceeds too siowly, terminating the earbonation
stehstantialiy af {he et When trcipient seiu-
tiots &f sald cartanate of magnesium to the bi-
carbonate occurs o eblain substantialiy 2 maxte
rasm yield of satd carbonnte of magnesium pre-
cipitetz tn the form of relatively thin ncegle-
hike zrystals having self-setting properiles, re-
moeving ecess Water o provide s siurry of the
gesired Gensity, prior Lo any appiicaticn of heat
to such slurry casting it fnto & mold without
removing the calohin earbonate thersfrom, ap-

.
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plying heat to such siuvey it the meld whiie i
& LU enht stete ang withont applicktion of pres-
sure thereto 40 efect seibdng of the shury to 8
o eake, ang supseguentiy Arying the caks,

% The methed of producing from dolomitic
material ¢ coriposiiion having seifuseitlag prop-
erties waich comprises carbonating an syuscus
shspension ¢antrining caleined delomitic meierial
to form caltityn carbonate and io eonvert sub-
staniinlly all of Lhe yeapnesium substance in gieh
SUSPEnLsion ¢ a carbonske of maghesiam 1n £rys.
talifue form possessing self.sebting properties, in-
corporating it suid cacboneted susyension foraign
material of the clsss conalsting of ssbestos and
diatomacecus aarth (o fmpsrt dosired propertics
to the Bns predact, previding e desired Qongity
siirry Dy adliusting the water conlent, ang hpete
ting such slurry to a Arm ca¥e Dy appiving heat
thersto.

10, A Hyghd weight ceflular chali.dye rompesi-
tton ca&pable of use a5 a neat nsuinting metenal
cofitaining modifled dolomitic material in which
syhstantirily all ¢f the caipiem in the orfging

dalorltie material is present as euicium ¢carbonate
and which is Yohded Dy B ToaRRESIUM COMpDUnRT
derived from neodie-His . vysials of B carbonate
af megnesium having salf seiting properties, sald
magnesttm bonding compeund containing mag-
neshizm derived from sald orfgingl delemaitic ma-
terinl.

1N A Mgkt welghti eellular chatk-like composi-
tionn sk substantieily withauvt shrinkege i1nde-
pendent of appliration of pressure 4hd¢ ceprdle

-of ust as & heat insulating matertal, cohteining

fher Lo yeenforee the compociticn, ang modified
golemitic material in which substantisily all of
the caletitrn ity the origiusl dolomiltle materinl is
pretent as enleiur carbenale and whick 15 Tonded
by & magnesium.compound derived fram nsedie-
itire ervsizis of 8 carbonate of magnesium have
ing se1fsseiiing preperting, sald megnesium bond-
ing compound ecntalining megneslum derived
fram salé original doivxltie municrlal
POROTHY 3, GRUNVALD,
AQministratriz unth the Wil Annered of Ehe
Esinfe of Rerfrand 8, Grunwald, Deceused.
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% Clakms.

Otte iztvention relates to magnesiim carbonuis
compesitlens, snd more pardicwsriy W ap -
Proved magnesiym srrdonpte compotition which
hae the property of self or hvdrautically setling
sihetaniialiy Withant shidnkage, au¢ &ls0 Lo wo
Lrpraves process foy stagueing such soif-setiing
composition,

Magrestuin curbonates are used i sound and
neat insulaitng and simlisr matesials. an¢ have
ponzrelly somprised sithar the heavy basiz £ars
Bonaic oF Lo deht besic carbopate, oy madifica-
tinns of ihese matesfals. ‘Fhese besle carbanaids
bive pren prepared BY various isetheds, One
form ol comamarein) procesy for mxnufaciaring
milgh basfz cavbonater, where dolomilic mpiprict
spuree of W reateriat end it i destyed
0F glimbdnate Daloild choautds feem 1ke Anal
produel, is W caliclnz first (he dolomltie matenal
10 fera maznsgium and caloium exides which

i' are rreated with woier o previdé ap {QIenys

seipensicd of megneslum ang chiclum hyérex-
Idzs.  Buol suspensidn i5 gadsed Wih carbon
dioige-containing gos, Wwhish reswits in n per-
riapentiy insclubls preckplinte of exiclum fare
binate, antt an inflel precipitate of magnesiam
viybenzte.  Uppn echtinued gaisitg. the M-
neaiT curhionnie disscives in e form of mag-
GhA GEebenate which fa welersoduble. A
urdzr 1o dteet saparntion of the ¢hielwrs cars
Sonsie, Hoi Customsasy comrertinl preoéice D
Uil poifil wivers substantiaiiv all the mag-
nesian: iv in the Jorer of tne water-solukle Ban-
neruer bicarbonate, which step cnabled the cii-
Tiarn eardanade to be remaved dy flliration,
o ohizin mepnezfuly cardonales fremi Uhe
whter-soluble Inupnastum bicarksastic, the 1nag-
ninfum bisarbagate solutlon is ganeraily neated
rapidly i tae bhoing point, which restits in ithe
presipitalton of hasic magnesium carbodcls, X
Cosized, hakig magnssiut carbonate mIay he pre-
Piered f1em mngnesto (b substaathdiy the same
siannar by cicinine tite mapnesite to fonn Mape
nestum oxide; treaking the magocstum oxlde with
warer (5 ihus form ab anuedus suspensioh of
nagnesivn hydeoxnlde; and gassing sueh sis-
Hosicn with carbon dioxige-coniaining ges £0
faras the wabtoyr-soladbie magaesiwn blearhonale,
which results aftee inftial precipitatics of mag-
nesium earhonait. Where dolomstis meteriat is
the source of vaw inateriad, the Magnesium bl
carenoate solwllen will bsualy contaiy about 17
10 24 Yy weirht of dlsscived magnesla caicn-
abod &2 rRAgnesum Dearbonate, Whers magis
siesite i ke raw maferiay, the conesnteation of
mazneslem bearbonate «iil e slghtiy hlzbey,
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In such prior methods, 14 was aecessary i1 o
der to forns the Fnegncstum carbonate fn blogks
or stads of the daslved stze or shepe, to m0id the
predast uader s velatively high mechanicad prags
stre, because the magnesiam carbonate ¢id not
Rrye self-setifng nroperties e eonic net wnderace
& nhwdraglic set.  ‘Thes melding equiproent oy
exponstve ke Biedatoly pnd oporete ms well @45 to
wonstrust, Furtiiermore, because of the pressgyn
mpplled during ihe molelhg, the nroduct was
colopacted and Consequently mads more fepez
than would ectur [ & correspeniding Proguct
neving salfosefting prepertizs. This, of oty
vendered i lmpractiend to intermdx with zuch
prior product eomnpevaiively large quantitles gf
ooy heavier madericis whish mishi ¢iherwise
hmve Leen degiradle, becnuse the Inereesed dope
sily which sesulied fyom sueh inrge quuntitses
producesl n product hpving a unit welght tca
nizh for commarciat gpecifications. Cansigyens-
15, ik porcenisges of theose fovelgh maitylxs
which ¢oliéd De incinded wss lanttad,

Qqy inventian 1543 as #45 aljects, amoenig others,
the grovisicn al &1 fmpyeved HERt weitht zelf.
setithe nRInesium carbonsie enpostion Fayvine
geext strongtth and impreved insuintieg preper-
ez, pnd which con e proguced by B cotiparg-
tirmy peonemica) procuss, DHer ediepis of the
invention wik BECOme agpavens {rom a Feading
af e fpbBowkng descripticn thesect,

In geoeras, we have discevered that maghcsiym
tarnehate hasiafy sOf.seding properiies muiy he
farmed by decenipcsision al a mapnesivm Heoac-
gennte-contdinlag sonflen,  Bricly. suil ¢e.
compesttion is efiteleg by excessivily 2pliating a
sohylion  ontdaing  mephosivm hicarbonesle,
which effects driving off of catben dlexids, ong
preferabty simudtancossly appiying & motoysle
dearvee of Beal g eNpoedie thie diag 6Ff F the
cavhon diexlae,  This resulits 1a fhe preclpliaa
tian of fine needis-dike narmal masnesiim cava
Lonate crysiais Naviny sHl-gelithg proedeviies,
Care tmusi e {aken o preclude desituctlon of
such normal MAEGesite  carbonzte  or¥utals,
which woysg actur shanld fhe decomacsition ya.
neilan he congucled al too Dlgh o ieMDeralors,
Addlitian ¢f aclive or caustle magroskite dyide,
§. e, mapresilm oxide which s not dond burat,
te the magnesiace bizarbeaste soluitlon ks de-
siysble ag it Bias &0en found to fasien (he gp.
carspositlon reaclivh, Although sudh self-ietiinyg
neymal Smagkesim carbonale crystals are tispalty
farmed uoder 103t fresent commercial operating
LONELIONS as an intermediate product dueing the
deepmpesition reactlon, their seif-sediing brop.
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hal! :our, which fs aboud fhe tlme when the rate
o decemposttisn commences 1o slow up meterial-
iy, Whe opevator or observir wiil ke sble 40 do-
terrnine redily the rate of desompesition of the
§ magnesines birarnonate wy weli as how much of
the megresinwy dicarpomete has vecn GeIont-
posed, by rettoving xt regular intervals succes-
sive sample Bltrates of the maghasium blcarban.
ate sclutien, ant (krating stch samples with acid,
0 such a3 salphuse acld, As the masneium bl
earbonete Mecomposes, fasy achy i3 regulred {0
irats the successive sampie fliraer theveof,
Buftebls amonntx of sctiva or cau vt Magnesium
axide, IF desirad. may be added to toe magbesivm
blearbonele solution to sid fn the devempesition
thereof, o thersty hiesten the resvtiom, but the
gddition of tha megnesiur oxide i3 nol nedessasy,
It is atso geslrsble to fake freguant susneisive
semples from the bateh as the resefian prox-
%0 resser and meke microssopic anzlvaez «f the
erpstals in sueh sembies to insure thaf.proper
seH-zebting erystals are being formed, Ths prop-
ar kind of crystals wifF appepy under (he migre-
geope te he substantfally all in the form of very
¥ nee {not fat), needlesdke trysinls, ranging from
20 to 5O mivreny in length and from 2 to 8 mi-
¢rans i thicknest. Whar the decompasition re-
actizn has reached the desizble poinl for sion-
ping the renstion, agitetion and the anpHeation
B or heet are terminated; and the crystals ase
ready for succeading steps of the process,
We prefer to gdd dlrectly 0 and mix n the ve-
action vehlcle. the wusf types ¢f reenforeine
sy Faterisls, sueh /s ashagios fiber, i an amcunt
stliciant to provide & finel broduct which
contatny From 365 to 135 by weizht of the fider:
sich preduct baing nenerally that smplayed com-
mercially for Beat ineulation. Other chemieaily
(nactive solid bodies. much wa vermicyiite or dia~
tomaceoas epridt, may b also mixed In the re-
astich vehlele. Howseyer. puch {ondt $dler of rev
enforcing fiber raey be introduced at any suil-
able suhsequent or priar peint 1f so desirgd.
VWhen the normal megngsiam carhonale L
€ zipttete Isin the form of the destred crvstais, and
the other materis] 12 aédit to the reaction ve.
hicle, DY whter-sciuble dmpuriiies which might
bie present in the preciofiate including magnesturn
hicarbonale, may b tamived by Aitration and
M owasking, snd the water content of the mass
simylistiecusiy adivsied by removal of excess
watsr to tentrol the deasity of Lhe finkk sed prod-
peg, A selte®la tyze of Alier s an “Oliver™ ton+
tenitons vatery vacuum ftter o whith removat of
0% axepsy waler, Airatlon and washing muay be done
stmultanesusly, It the prrkizular process herein
descbat, the washing fs not nevessory If after
removal of excess waisr from bhe resction ve-
Ritle, In eny suilsbie menner. soch #& Ly de-
6% cpntation, any water-soluble mapngsiom Hitar-
honate raasining tn the surry. which s u.de-
strable becauts it has been found to Slow up
subsequent sotiing, ts nestraiized or decompossd
completely, Far this purpose, we may add sofft-
clert mamesfom oxide tb the Burry to resct
with substantinily sl the magnestum biesirbenrts
therein to precipiiate magnesium esrboneis,
Lime or any other atkall which will react with
water-sctuble masnesium blearbonbie 1o Rreeipl-
T4 tele ax inscluble carhonate may De mpioyed b
rteed ¢f the megnesfum oxige: the marhesitn
axide Heing preferred to 1im# because it docs not
sdulterate the predurt and bvecause iE imprris
eodltional streagil w the final product. The
15 eddition of the meutrslizing medium or washing
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ts not hecessary but ihe employment of sthur
cng 15 desirabie far tha reasons staled,

he resuiting normal msgnesiim cerbohsfe
sy, wfter separation of ihe deslred amnount of
water, is now ready o be set. If the reoavitent
sutry I3 not piresdy markediy olkalive by vir-
tue of the addition thereto of mafresium oxide
or equfvaient materis] showid weshing of the
siurry be omitted, we preferadly ntermix with
the slbrey to hasians asid alse control the settioy
of the product {n the molds, ahd al the srme
téng increage the strenginh of the final product,
nn excess of an alkell beving the preperiy of
gansuming carbon dioxide whisls may be by ad-
sarption, edsarption or reactiem, such rs pref-
erably cauatiz or acifve maugnestum oxide, an
aiksl] malal hydroxide such as sodium hydrogide,
or borax. far 6 retsan $0 be subsequently ex-
risined. Other alkelies, such gy ilzne, may also
b+ employed, but zixalles of this type ame nol
proferred hacusise thep caust 1o much pRwitera~
tlop ¢f the final procuct. Jo this connection,
enough alkeil should bz agded io render the
sfurry meskedly rtiealine, as the sirry hes Seen
fotnd to soi bedfer when markedly alkaline,

It the setlitg opecailun, the slurry iz cast or
poured direeily Inte forms or molds which arg
heated Ior 8 lengih of thme gad at & {ompera-
ture sufficient to seb the shurdy or sindge %o a
firm caxe. Apitation of tha arystals in the molds
13 aveidsd beanuse such agltation wbB) impeir e
ailing of the urystnis. Hinee, e 520ns 0t the
raaf@s is accompllshed with the erystals in 2
puiescent stale. The compesitian has suhstan.
{icily no shrinkege on ssilitiy npd no pressure
need b applied 4 14 t0 fccomplizh the seiting.
Congeeuentiy, the density of tie final progus) is
poverhed by the guanity of waler kft {n the
slurry which s poured into the mody,

During the setiing. ve hetve found that ¢carban
gioxide ras §9 given 0 and ralerossoplc gheerva-
tien Of the sot produck shows that the matesin)
vaich wes origlnally =il compamatively thin or
fine neegle-1iXe gryslals noY consisis essentinlly
ol & mixture of twe covstal farms.  Suitie of the
aripinal nredie-dike orysisls remudi, Bt a new
¥ery sWaH ¢rystal sppears. Such rew grvstal
tends 0 Suster inlo grspe-like greuns, or to
sdhiere 10 the surface of the nsedlowdike civstals.
Tnle prohadly accsunts for the frerd strensih
cf the A8l produet, which breaks wis A clean
frasture, o contradistingtion to the protue: of
the prior procesdes, which mushes upon belep
broxen, thus indichting that the product of oue
{nvention s bonded by the tnterkeing of bie ceysa
{als,

Because of the svolutlon of {he earboin dioxlde
engd the formetion of the new erystals, we nre J0d
(0 Believe that @ reaction pLrobably oceurs 1N
which seme of tie carbonate of masncshiy s
canverted o Light Busic megnestum carbonaly.
The carbon dloxide-conseming aiknli which s
preferably added W the slurry prler to the sete
ting cparatich, controls ’Rnd hastens e senlas
whick i3 wreferahly conducied in sn riveclpsert
thamber, not only because the sebilac posars
faster when the slurry §s mnte murkedly alknline,
buf Blsg Docause the cupstmpion of some of the
¢enrhon dioxide reduces bne cerbon dionide pres-

sure in puch chamber, end thus by {32 miipelnie

of the law of mass action tauses the ronckizs o
procest faster toward the side of the cet nragayy,

Also, such aikail gihce it cansumes curben gis
ovide, controiz Lhe rale of cvolution worpef anad

procludes formation of fisures to tiwe futerior of
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the setifng predust which might otherylse res:dt
from too apid an evelution of the sprhon -
oxide, with consequent weakining of the final
prodvet. For any glvgn yelting penditions, the
iength of time of the set ey be pepuiated by
Lhe guantity of the carbon dicxide-consundng al-
kall which may he addsd {6 She shurry; the gmore
alkall added within prasticsl jbmits, the fasior
heing {he sot. I moeghedlum oxide alone i
sddag, wsnaky &0 arxwunt therect Trngitg Irom
1% to 5% by welght of mugnaddum carbonnte, s
empioyed; while borax alone {5 wse? 115 4t amount
wsalfy renging fram i 1o 24 Ly weight of
megnesiom carbonate. An alkall y.atel Hydrex-
fde, such s sodfim hydroxide, heinz wuch
atronger, i3 employod in fosser quantitiss: 6%
fo 1% by weight of megnesium pardonste Jefoy
usnally sumMmeient. Mixtures ¢ the cardon €+
oxide-consuming aliaies may, of course, bg em=
ptoyest 1f ko cestred.  The addition of the carbon
QioxiGe~nonswning sikali, R1thoygh vayy destrakia
for annancing the set and éncredaing the strengih
of ihe Angl prodict, {a not essentinl,

Aithourh no pressure 15 requiyed to corpact o
mastd the matevind, presatre molding tray be eme-
poyee wed 3 preduce & puperiey proguact. or A
spesind dense prodgact fur cortain purpeses. How-
ever, siely pressure moiding in prefevahly smtted
wliare the finad product Is intended for beat in-
suiation. fnasmuch bs i would increass the dais
iy, e tamperatire soplled to the malds dar-
fng settlng shovid not e too Klgh or puptied tea
vepidly. beerust althourh the product wili set, the
evolution of gas i3 20 rapid ac to teave the flral
yrotuet with R heles, Nelther should the totne
noratere he a0 Yow, Lesadse then Yhe setting o,
censvadly sheaking, ted giow fur praedical plas
pasne, A mubiable iemperrture pahygs wnder ad-
mosmneric presside bs substarnilally trom 0 Fl o
IS ¥ AL tils temperalure renge, the seiting to
& havd eake will wsially asety fn from anestuu?
t2 tree houss, the dme vRrving with the tem-
prrajure setoaliy tppied, and also with (ke
cacmiend any physical chsrrctor of the sompost-
tian. an wiil As the Lhickness of the mess. Preis
erabiv. {he selidng Is elfected by placting the sluriy
e molds 1n an erclostie meiniained At the
foslved tempersiure by Hve steam, althoveh any
oier 2alinbie Reat may he employed instend. [t
13 dostvelrie that th engfosurs {n snich (e sele
tiny i condicled Be audstaniintly free of drafty
12 the ocutside atmosphere becruse diatis mizht
reuse cranorktion of melsture gng (his tonds te
cplisy undestsable shrinkage.

The comprsitioyy sefs portially substentiably
without ghilahngs witkely i3 nportant, bocause i
15 were o sheink matertslly, they of course Hs
fial shopd eonld not e Nxed Ly the actd, aan
wasiedul trhnming would have to be empioyed 19
Froduce e dotlied shepe bletk or slet.  Also,
tr not shrinking, the densily of the progue® i
Lot inerecsad ¢during the seiting thargo!, which i
hmpardant Fer contrelitng the Aps: weirht of e
cradlug:, as Geietmined by the amotnt of water
which is in the slurey o be i, In this connee-
tinm. 37 the 3lucry doea nol have the gesired water
cunient to proguce $he destred density of the nat
proshitel, wanter may be added @ the shary In an
LIISUNY RetERsary 50 produce Ahig desfved gonsity,
rurn, dhe densliy of ine final gradact mey de ¢ox-
Lsliad by adiusting the water curtent of the slur.
1y 1p L6 set. Unddy some <licurnstanees, siiht
shrinkage of the composition might ocvr durlagy
seility, but not as muek a5 {he shrinkage whicl:
geeurs fn other commercial processey whersin

reechenical pressure moigng of tine composition
15 apsoitiely tiecessaty fo produce n satisiactory
praguct.

&fter havibg sl I moids, the dlocks or fials
tviich wre fosraed ed solf supporting belorc ey oo
are ¢ry angd while conteinipg considorakle mols-
ture. Biocks o slaks formed in olther cenna-
oial processes witze the magneafurmn cavdorete is
pred St fiter inelds and presyure melding is vin-
played simulincenusty with expulsivn of walor W
thvougl: perforaiions in the mcoliés, are net seil
suppurttng; and consefientip, they have (0 e
supporied in frames nfter they gre remoyed from
Lize maolds, 6o thas they Wil not break during ban.
Gling prior to Sryfng thereaf, The meinod of ouy
invention, therefore, ellminetes the netossily of
Lacving to provide ZMames g swpnort the wmolded
produnt Kiter retnovil frpm bhe raclds.

Upen retovdi ©f the slabs or blooks fraie Lhe
wolds sfier setling tiersof, tuey zre povs dried w0
ia the teunl mannes haseiofore pmstoyod for diy-

Eng fie meshanicaliy madded prodisst, Sudih dryee
ing f¢ prcompllshed Bsuaily o panventidral doy-
Ing ovens al o tomperaiure canglug from 165 P,
La 335 B, to remave dli dnehmbineg o fres waler 23
not oxlxting 43 water of Lyrystaliizasion. Tepznd.
Ing on e tamperastwre apd deaft, it =88 teke
from, 3% ko T2 hours fur the drging., Tk dryino,
i gesired, mey be elY deying, by, oyen vrying 1y
preferved bBesgluse iU 15 faster. Showle (ho mate- 30
Figt tend to stlek in the eelds wppn 1ameval
thavefrom, the radlds may ba fiest groassd with
any sultatle substance sich s pairelsum grenso,

Even theugl: there i3 subsicntlaily oo shvindzs:
et the matorfal o the molay, 1 may be dezisadie
13 i oF trim the surdzees of the dncd pyotult
o s to provide an &Araieive prodst ool et
whi suriece fmpaifections, Not over 187 of (e
praguct peed He removed Hy such miding, wharens
with pradusis progaead 2y ohicr methads wis
I melding under Pressuvy iy requirad, LR amoul
ot precuci removed DY MmNy russ frowm 207 o
400, Tae miled-off materlud 8 oy entively
weste materied beeaus? 1 may bo used for moiing
maghests insulEting ¢ement. Howaver, IL hos 1. 43
velue s a comerit, and theyefeps resyils fu an
ecanoimle loss. Hehve, heonure ©f the Jmawy
grnecunt o meteriad ahich noed be irimined the:
the Bioek oy slob of cur Investion, & furtiies essys.
omy results, ¥eeauss tie pradust of e jhven. 8¢
tion sefs ip & Qultacen! siate substantialty with.
aut shivinkage. the molds may Lo nynads of snecind
EoKLCS Sh A8 £ FoTim qorrespondingly shaps in.
palniing fiLings,

Siandard commarciat produsis of masnheslum 35
chrponpie nnESating dlvcks predazed by formet
prefsure moldiag wathods pontain ahopt 855 by
weight of magaesiuvm carhongie bs B Beachg
agent and sbouwt IS By weipht of ashestes Sher
te reeniores (he preduct. Under present stand. 60
ards, such blotks welgh from 18 10 ¢ ihe per
cuble fool; the snecile gravliy, werefore, vibne
ing trom 25 10 2& ‘Tiw similar produst of our
inventien cpntelednz i same prerespioses nf
rmagnesium carbinate rAd asbesios fibes can be &
mede to welgh 48 oW &35 & iby, pey cuble foos, awst
vl gverage frem 13 1€ 12 1oa, por eubls Tost: the
gpeelfic penviiy thieerfore, ranslog fresy L33 o
A8, The proguct of cur myventlon wiil thas aver-
ape fiomy 3590 to 4UTT digliler Ehen $lie corre- te
spending proguct troduced by former melhods:
and ¥veqa though Eghler, 11 15 mugh sironpas
“U'hix ¢ompariton Belwaan B35: MogaLsLm (fre
kunate Bincks OF oW invendlon nud (hoee hesete-
fore produced holds Wue for way fiven whecifica- ys
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Bon of melerizls and peréenteges of magiesium
spibenats in the respeetive dlocks, Beckuss of
the iighiness #f the prodiset of our fnvendion, con-~
shileradie saving ik frelzghi charges oblains,. Also,
due 0 the law dersity of our product, it has e
iower heai sonducttvity cosffictent than that of
proguste prodused by former methiods, 'The heat
tohductivity coeffizient ef the prodact of cur in-
vention wiil run abald 207 jower then s corta
spoading product produced Ly formar methods
g péntahiing the samie percetstages of ingredi-
ends,

Althoush the produgt of our e rention s
Ughter, b b5 muck stronger than here: :fore hroe
duced producis. Weight for wetglst, it (5 5045 to

W% strenger; while a bleek ¢f our jnvenilon,
DY RXawtple AN Jicy mepgnssium ¢carionste Hlock
wilghlng X1 tos, per cubic foal, wiil be o5 steong
or evern sironger than the corresnondicg block
praduced by foriner mithods and avaraping 16 o
1% 1bs. p7r cubic {sob.

The product ¢f our inveation because of s
Hght weight, 18 nlghly povous, ¥ e, cedular in
structure, wivich 5 one of the facters enakiing it
te hitve g high hent snsnlasing effelency. #Har-
shermare, sltheuah the product §s sheped, 1t i
nat stony or votkelike tn cheraeter &s ure nrid
fzlat stones or natural voeks. buk £ ks ehalk-lke
i chiaraster. ¥n other words, compared to an
urtificial stone O naturas Yook, 1t is relatively soft
¢ crushable: the meterial Heing rendlly rubbed
o from the surfece thereof,

Reference i3 made to our nssignee’s copensing
applications, Sufel No. 212,698, filed June 2, 3928,
and Heriel No. 230,663, Alag March 3, 1939, con-
taining reiated subiett matiat,

We ¢lalm:

3 The methed of produting » ¢t mRRGAEMMR

IS

5

carponete cempositlon which comprises docom-
nosiay magnesium bicarbonate in solutiar te pro-
yidz & precipitate of & pormal magneslam carben.
air in the forp of neadie-Hke arvsizly kaving se)i-
sniting propertiss, tarminatiag the veactich prioy
Lo canversion af said seif-settlng reagmasians <o
bonate crystels to basic ymagnesivm carbendle so
LHul said self~s88 Ly maghesium ciezanate crysy
tels forms the ARB] precipitase [or procduction of
he product (o be sel, casting & dlarry coniaining
shich prystals into a farm piier te cetiing thevenl.
and applyiag heai ¢o the sturry in i fovm te
enhanhce setting of such siniTy 40 4 firm cARE,

2. The meikad of produsing 8 set magnezlsm
carlonnte comnosition which comprises Celoin-
Fostfiz mapnesium bicarbonate in solutlon by &p-
plicution of heat ang agitetiva of the sehitioh o
pravide & preslzitate of nesmal mATnRAZILN SEX-
bonate i the farm of comparatively (hin needies

ilke oryeteis laving self-sedtng prapociies inde- |

panden! of gppicklion of pressure. contraling the
temperature (o 350t formation of Dasiec EIRe
netlom errbonate with consenuent destructlon of
the seifvsebilng praperiies of swels brecinitete,

termineiing the veacion pilnr te converslon of |

seid selfesetting Inagnasiurs savhenate vsinls (©
nasle meghezlam ¢erbenate 2o thnt sasd seif-sete
ting maghesium carhonele orysials focon the fiak!

rocipiiete foy proawstion of the product o be
sot, wricr to setting thereo! cnsting & slursy con-
tnindug auch eryatass fnle a forin adapted (C pro-
vide the shigpe of the fika) produet. and applying
heat to the slurty in the form to enhence Sotting
©f such slurry to o 2 eaXe,

BAMUEL A ABRAXANS.
RUBIN LEWONR,
FOTES T COLLORGE,
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3 Clalms,

Cur tnvention reisies t0 mbgteafum cardonsts
gampoaltions, and sore partlcutarly to an im-
praved teognesiey carbonsie compusifion which
hes the nroperty of self or hydraalicndly setiing

-4 with substantially uo shrinkege, and also 40 an
unproved process for producinyg such selfesetting
tomposdtian.

Magnesium ¢arbopates are used in 2ound ead
hweat Anziiating and simiiar materinis, eng have

1 gesorally comprized elthiy the heavy hasle car-
honkie of the Mght beste carbonate, 9t moedldea-
tivny of these materials, Thess bas' carhonaies
have been prepaved by various smethods, 4 com-
mon methad belng ihet of gossing #ith tarkon

ti dloxide~containing gax an aqueoss suspynsion of
mexaesium hydroxide to precipitate basic mag-

. neslum eerbanate, Andther fype of method is
gisttored In the patent to Bamuel A, Abrahams,
one of the co-prplitents of this apptieation, No

2 027.754, dated January 14, 1038, Priefly, the
methdd ol such petent camprises précipitading
pasis wiRgnesivoh ¢grbonste from biteran re-
ralning £5 residus) dguors mfter crystelilzetion

of sodium chloride resuiting from the ¢vapora«

e tion of ses weler, by reaction with #& aquecls

solutican of an alxeil metal cordonate, and <o
srting & tertain charmeter of precipitale by the
appiication of heat gt & tzmperature betweet:

18D* F., and 206" P,

¥n such prior methods, i wasg necessary in arger
YW Iorm the magnesiwm carhonale in hiccks or
rlabs af the desired stee and shape, 0 eeid the
product it suttabie forms under a relativaly high
rmechanicsl prossure, hecatse 1he BRRUAsNIN CrYa
=5 bonets #id not have self-selting propertles or
conld Bod bnderge o hydrawlic set.  This moid-
ing equipment was expensive o maintain wnd
operete as welt a5 1o ¢onstiel. Yy -inhermore, bev
tetse of the pressure applied during the motdiag,

44 the produet was compacted anc consequentiy
made mare gense thah wotdd orcur {n 4 garre-
sponding produet having seif-setting preoerties
This, of course, xendered i Impractice} & futer-
mix with suek prior product comparatively Jsvge

an quantities of ather heavisr materlals which might
have hesn otherwise desirable, because the in-
cressed density which resulted frefm siinh large
guantitles produced & product hARVInE & unki
woight 40 high for corumnercial spenifications,

L Consequently, the percentages ol these foreigan
maseriais which coutd he fnciuded, was Hmived,

Gur Envention Bas as its stiscis. among others,
the prosston of an impraved light weighy sell-
sortinig DiRjaesium cerrbonste composilion hoving

i great sirength &nd improved tnsulating propei-

i

N
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ties, ahd which eats ke produted by an economissl

" nethod, Other abjects of fhe invention will he
carne spparent irom & reading of the foliowloy
deseslntion therect.

In generat, we biave discovevest that i€ ths type &
of pracest whergin magnesium cerbonats ks pre
cipitated Ly reaction of & magaesinm compdungd
withi & carbeunte selé fsuch xs the parflediar
pratess disciaied 1o the Absshams patent mep.
tioned previeusiy), 56 conducted s¢ 43 ot to de. IR
stroy (he comparatively Ste magnesium carbon-
gie meegdic-fike crysieis which conutnence 2o forma
shortly after the resction {3 indtitted and i the
reantion fs 5o performed 82 to Jeave substactinliy
gl thiy precipitated magnestin csiybonsate in the 18
forrn of the Bae netdle-ike ¢rystals, such trpe
of magpesfum carhenste corysials, which f{orm
nermal magneslun carbenete have seliezetting
propesties. Althetugh sach self-seltfag nhormae)
MBENSSiuM carhonaik or¥ystals are always fermed 20
by the type of reacthon mentianed. thely Solf~sets
Ung wraperiles were nob rzeepnizad, and they
were destroyed by svbieguent process steps, usie
afly by ike apphication of heat at tooa higk & feme-
perature,

I a $lurky of such hormat maghesivin carbon-
sie crystals having szhgetlitig propesting is
¢ast or poutesd into s form or mald, the ¢ompnosis
ticn wiil ret ko = guiescent state without applica.
tionz of meckhanicul pressure therelo, to provids 3%
the soifecelling preduct of owr invention, The
@ ing in the meld is enbanced by application of
Leet, It otker words, we have Iound thet &
narme: coraofiete of wagnedum (R the fofm of
¢cortpiratively thin neadle.like ¢rystals resuiting 85
from the deseribed type of ranction, hks hydraylic
or s2if-setting properties rendeying it unrecessary
te pold the compasition undey pressure o form
slaps or Llosks. Aithough the product of gur in.
ventlarn hes the prepersy of selfesetling ln a go
guioscent state withoud nhppitcatian ¢f pressure
iheseto, and this ks the manner employed DY us
for progiucing the product, it wihil #iso st 1f Brag.
sure is appted s in othet methods hetetolors
roown, and s produce 8 steanper product than 38
hns hevetoiore been possible by ruth other meth-
ads. Inasmuch as prezsure molding s necetsary
to produse 8 sktisfactory product menvwfacivred
by other methods #nd in view of the faet that
pressure may be appied to the vroduct mede by &0
the process of our invention put is fiot Lecesdary,
iht expression “independent ol pressure” ls eme
ployed herelnaller 1o deszilbe that the praduct
of gur Spyention hee seil.seiting properiies not
conditinned on pressure,

b
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In the preferred precess of sur invention, we
ecteotnieally- employ as B sourcs of raw materinle
for obinintfig the destred ¢rystalling magnesium
carbongie precipitate, mapnesium Bittern aud a
roncentrated squects sociut garbonste sotubien
whish may. be modefrom elther sada esh o eal.
cned trowa. If Mona, which 1s & satural depasit
of sodlizm carkphate and sodinm bicarbonsts, 1S
eraployed, -5t 15 preferabiy ealcined to the potnt
whaere sihianiiely no sodium bicarbenate islete,
This is done fo rminimize a5 much a8 possidle the
formetion of asmrumiu‘bie magmsium blearbon-
ate because § has been found to slow up setting,

O 3414 beuuse ‘o1 1bs sotablifty reauits ib foss of mi=g~-

nesium. i
These ma:erisis may be sblained eceromicatly
on th¢ Pactfic chast; particuiarty the bttern which
gecurs a5 & dy-product-in the maniwfastire ¢f
sait from’ pea watcr, permitted by m citmatis
gonditions or the Pacitic coast, The reaziion in
the beat:ming 15 quite simtler tothat disclosed in
the Abrahpme patent, stolchlornetrie quantitizs
Tt the bittern and the atksll metal carbonate duo-

_ ing employed. Although . eny =uitable concen.

M

EA

[
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s trations of the bfitarn and the s)kell meird o&x-

bonate salutions mmay be employed, we prefer to
empiay sobutions of these rubstences which zre
ghilte concenirated because we have found that
the reaction resulting from more copcentrebed
sofuttons wroduces g meYe destradie tyne of erystal
insolur &8 self-satiing pmperties are concerned,
e reactton s perfarmed in B aQuUeDUS Voo
hicte; the total water cohtent praferudly being
frem 10 th 29 paris by ‘welght tv one part by
wetghit of the reucting substances. A saiisiactory
commersip] xatio 5 avout X5 or 15 party of water
10 ane psrt of the reactiny substsnces. Xt s
undesiradle (o have too keh waler hecause of
AT oSty LR apd DecaUNe, &% way Previously
stuted, & more desirable reattion orewrs whep
the water content {s reiatively iow. ‘'l'op Jitle
waler obviously imredes the rate ot reaction.
Prline the process In whe Abrshamws patent, the
reaction hereln {5 farried on under vizgarous or

TLooxeessive apltefion. Mecehanisel agltatias by any

W

suttabie mpgtiating mechanism may bhe employed,
bist agilation by introducing & stream or streams
of compressed air tnto the vesse) In wihich the re~
felicn oXTirs, is more gesiradle, Such vesse) i
preferatly open to the almosphers as the rexe-
tien eccars under aimoespheric comdiions, ai-
though it can aiso be obtained Sn g vessel main-
tained wider pressure or vechum but ibis 5 an-
necessary. Aghintlon hes been found o form
amneli and thin ervatals which ere destrable ho-
chuse the smaller and {hinner the crysigls, the
sironger the Anst product, "Phis fs probably cue
Lo the tact thel witk small thin crystals there 15
# greater intesiaging thereof Lo provide a firme~
bond upon setiing of the produst,

Whe provess 15 ab present petferably performed
in tatehns, ' When the firsh resctioz bath ig
started, (4 is-destrable (£ heal the baleh as this
hps bren foung ¢ Facilitste end hesien the re-
gotion, However, care must be tdken thai the
temperaiure of the belh 1S 1ok slowed o rise ut
any time abeve the polnt where the fAng needie-
Hke normal magaesium carboiate ¢rystals which
rre formed, Jose thelr chuarhcter becauss then
their au)f-setting properiles are destroyed. The
ttmperature sheuld not be permitted 10 rtse much
¢ver 320 T., snd prefersbly, the temparsturs
sbouid ho matntalined deiwsen 75 P and 30° P
In the process of the ARtshims paleat teferred
tg, the self~fettlng magnesiut carbonate ¢ryslals

2,208,763

are destroyed Ry the gh temperaiure sppiied
guring the iater steps of Lhe DBeallss.

Live steam insrogucegd dirgsliy ialo bise neish
provides a sultable heating mrany and aise Lo
operates to ¢feet apliailon, Iencu, It I8 po- &
farse¢, atthough apy other guitable feating
means, sich s heating calls 1a the vessed or ¥«
ternal heat, may he smpioyed iestend, IT sowmy
of the magnesiuin carbonate crysizis ren: i
first batch are feft o thp vessel, suel wrystais
serve as o seeding means nngd expedlie formailen
of succseting crysinls, thus shortening e lixg
of reaction which {s advantazecuss lsoin the viowe
point of comumercial econamy.

The magaestum cardonate £rysials may also be
obisined by the reaction of any othes mngneiiam
compoing Ans any obher witter-gginyle carbonats
whizh szye zZnown Upon rsaclion ic pregipilile
subsiaetially walor«nsciuble weagheshim tavhor
nate, For exataple, Epsam St or sudzackium .
contuining brines found In wells, ané a5y claer
woter-soludle carhonate, susth as eny of il
alkall melsl carborates, cav e copioyed.

When the reactieh hrsl commenves, $he haich
Iias & comparadively thm consisioncy. vt 28 the .
reasticn proveeds and ile fing needle-like suif-
setting magnediam garbonsts ¢rystals besin o
form, the baich thickens, A skifled opéraier ur
ohserver wlil He able to deievming wlien subsian.
tiasiy all of the magneshwrn cardeheie is by the &
form of the desired self-zziting iagnesiuis ciie
borats crysisls, because when such point oeqisy,
the pateh has o retclmum hivRaess, doing al-
most gelabinous In charnctav. 204 sen Srinzdi
ateddy starts o thin gud, Thi is “he way kY
which the eperater can el when (he reaction ls ..
8% the proper end peint. ==

However, tha moesi ecourate asd preferred way
to asceriain the preper ond peint of $he rercmion
is By le%ing fregient auccessive samples fiors
the daich ms ihe reactica proceeds and makin
IR1CrosiDpic &nalyses of tha tryvsiais fh such
satnples, At Brst, wihen the reagiion has iust
beun {ritinted by intetralxing of the reavting sub-
stances, the precipliate fs not in the form of 413
netdle ke Rermat mesxnssiom exsbonate orystals,
byt appears under the micrestepe taore it thae
{oire of avaorpthous grape-liks ehasicys. ‘The Sae
needleddiye crystais formy as e reaction cufe -
tinwes; and successive early zamzles thorao! shaw o
moeore and more af suzh crystals.

When he reaction {8 at the desived end psing,
substantiztiy all ¢f the megnesium cardonale dre-
cipitate appears uader the micresrone to be fa 1w
form ¢f very fine tgot fatd” nendiedike erveisls,
ravginy from 2¢ 10 36 wmicronsin length, and from
2 ta O raleran: fn thicknmess. At such end »n2ipt,
agitation. and the application of heat 3 applled,
are termineted; and the crvstylzy are roedy for
sunceesing stem ¢f the process, The 17854 of
time for thr reactivn tea he comsioted in the
firxt pateh which it heated, afthoozh not oritisar,
s waally from 20 mirutes 30 35 hovt. For sus.
ceeding batehes b which the erysinls dare forued
by seeding in thz manner explatned asove. the
rescelorn s much faster,

By vhtue af the presence of small guant!tles
ef sedivm Dicarhonsle sovasiines oecurring ln
commurnzl sourdes of the sodium ¢arbonate oy
calcelned trona, R Sxmdil w#rvaunt of watlzr-scluble
magnesium Bleprbanate s fovined in the reas-
ibon vehicic, which bas Haea fcend o slaw up
the sabsequent SUMIE. 8 was provicusly mens
thoned, Lo nentrziae &ny smabd aingunt of
witer~soluble msgpnesiwn bicarbobate  wilkch
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rilght bt fermed in the reaction vehigle and
therehy precipde 5 frem siowing up the sesting
of the yhagresium carhongte Srystals, shorid all
the blcarboneis be Dot washed sway from such
evpstely curing 3 washing apergtivn 1o he sudse-
Quently desstibed. we msy £8d ip the resction
vehiels & quanifzy of crustic oF active magnredsm
oxide, §. 2., magarsium oxtde whirh 5 not dead
harnt, suficient to react with all the water-zela.
ble maznastay bicarbonate to presipitate mage
neghams cardenate, Thiz aiso Inereases the yleld,
1ime, sy eny cyoer #jgall witiih wil react wHbp
wiater-saluble nagnestun: Micathanate 1o provipi-
“tale on inscluble carbonate. may br empioyed
nstend of the magneshum Ofiv 1) the megnesinm
xige belng prefesred by dime, because H dors nad
"Bdyutterate the product and hecause it {uparis
additional strength to the Anal set preduct, The
Bedition of the neutradxing medlum ks Aot neees.
sary, bub its employment sy be desivable lor
the remsons siubed,

We prefer (o péd glrectly {0 and mix In e
reaction vehisle, the umel t¥pes of reenlforcing
puxterinls, zush as asbestos fiber, in an amount
sumelent 1o provide g fingl produet which cane
tafns frow Y047 to 15% by weignl of the fther:
suieh procust helng gensently thus eppleyeqg coim-
marelelly for heat fasoletion. Qther chemfzally
Inective s0lid bodies. such &3 vermicuilte or dla-
temacecus garth, MIEY O afdo nidxed 1 (he 1o~
action tehicle,  However. suehk: iners fifier or
regnforelng fber thuy e Introduced at rrex salls
rhie subseguent ar prier polet if s, desired.

A% zo0m &3 Ihe engd poinl nf the reaciinn 18
reactied. mamoiy when subsiantialiy &% of the
normal fraphesium 2arbonete precipliate 5 in
the torm of the gesired cxvsials, et the othor

pierial Is added to the reastlen veniclt, waters
mugie Imparitizs inoiwding agnesivin blear
boninte are rerneved preferably hy ditratinn and
wasliing, end the wiarer content of the rmasr {8
slpuitanedasly adiusted by removal of #X003s
waler (o control the Qexgits of the fLnr! s
product. A suitable type af filicr is an “Dlver”
caniihuous rotery vacuurs Bller In whinh rée
movat of gxcess wiler, Hitrationt and washing
tray be done simulianhesusty,

The resnlting pamwackum zarhohate sluny,
aner wasiung &«nd sernargtion af the desbred
amount ¢f werler. IS now ready fo he sof, X <he
resititant slurey b5 nal siready mirkediv aliaiiae
by virtue of the addition af magaesium axide o
eguivalent naterial to the redetien vehirie, we
preferabliy intermix with the einrry te hoasten
nast else crndrol the sattlag of the produet i the
melds. pnd &t LAC same thne (otensn the strondih
n? Ene fanal product. an oXsesk of ah alkall kaving
the nrenfi'ty of consuning narben dicxfde whith
may be by abscrpiion, edsmrgtion of reactien,
suck as preferakly taustle of Leuive magnesium
oxide. an alkalf meixt bydroxide stuch as sndiums
hydroxide. oF horak for & reéfson 0 L tubze-
quently expiained. Olher alkaies, sanh as ilme,
may elso be employed, bt ikalies of this tyvoe
pie B0t preferred because they cause t50 much
aduierat!on of the Rnal peoducs, I thls ¢on~
nectioh. encuzn alkals shoald be added Lo yender
the slurry markedly alkadine, as the sbarry hes
been found io sed better when markedly mtxaliae.

ta ihe sztting operaiion, ihe glurry s cast ar
praved divecsly o [orms or metds whish are
heated far & bengih of $ime and a1 & jcmparature
sufcient to xed the slurry oF sindre o & fina
sake.  AgHatlon of the crysials fn bl meids §3

evolded bhercauss sueh agitation wili impair the
setting of the erystals, Henco, she setifng in the
maolts 15 ascompiishett with the crystals {a &
nalescent stute. Fhe composition hns sabsian-
teily ns shrinkuge on setting and ne pressure
nepd bz gpplled 1o 4 10 a¢combilsh the sediing,
Conseguentiy, the density of the Hnal product ks
poverned by the quentity of water left in the
slutry whieh s potred Inio the melds,

Puring the seliing, we have found that carbon 3

disxide gas 55 plven off) and microscoPic Ghe
cervatlon of the Ser product shows that the mates
ria} whick: was orfplnaliv a)f soroarakively thip
ar fine needleike crystals neow conslsts essen
tRlty of & mixtire of two ¢rystat forms, Seime
of the orlging] needie«dike orystals reranin dut 8
new, very siall orystal oprars. Such pew orse-
1RE sendy fn cluster Ao grape-liie grouns, of to
adlere ty the surface of the naedle-~like crystals.
Thals probably a2scunts for the preat strength of
ihe Annl produst, which breexs with & cleuss
fraclure, in conirasiiinition fo the treduet of
the prior progéises, whlch mithes upat belng
oreken. thas Indiceting that the preduct of our
lavertioh is honded by the interlaging of the
erystais,

Bacause of 106 evolution or ibe carbhon Jdidxics
ané the formaiion of the new crystals, we are
et Deliove that e reaciion probably osturs in
BIh stme of 1he sarmed carbonels of meEhe.
sium 13 convertod to Hght basic MREDESINT CAY.
konate, The carben dioxide-consaming alkali
which i3 preferably added te the sharry prier to
the retting operatlen. controly and hastens the
cetting whieh §s prel-vably conducted in an en-
¢iosad chambin pes only besruse tha seiting oo
ey fasier when the zlurry #5 made marked(s
alysiine, put alp becauser the censumpilon af
seine of the carbon dioxlde reducss the carbon
Qioxlede prossive i gueh chamber, and (hus by
the principle of the Iaw of mass retion ciuzes
the reaction 10 proceed faster toward the side of
the set prodnct,  Alsc, suchk 2ikali slace it con.
surnes carbor doxide, controls the rate of evelu-
{log thereal 1499 preciudes formatlon of SesuTes in
the Imierior of the setling product. which might
otherwize meull from oo papsid an eveltion or
the carbon dioxide, with consequent weskening of
the fnat produel, For soy given sefting congla
xons. She feegil: of Hme of the sob reay be regue
lated by the zuaniity of the cmrben dlosiges
covsianing alkedd whish ey be added to the
shaTry: the mere slkes! added within practicat
{mifs, the fasder haing the set. If mappesium
oxfde slong ks 6dded, usualiy ga amount theveot
ranclig from 1% 12 6% oY welph! of magnesiwng
verbonste. 1s empleyed: while nhoray sloae is
ussd i1 en amount usurlly renglng from iTH o
2% hy welght of magnestum carbonzte. AR fiNRD
metal hydroxide, sush as sogicm hydroxide, beitg
much stronger, ts enplayed in lesser guantiiles;
DI% 0 150 by welsht of mognesivm carbonate
bring wsiely suffitlent. Mixtures of the carbon
ialde-consuiming ajkades may, of course. be
empioyed 1Y 30 Gesired. Te addltion of the car-
hen dloxbderconzuming 'lkail. althoush very de
sivanle {ar snhencing the sat and mcreasing the
sirengih of the final produet, fs not sssentipl

Allncugh no pressure fs requived to campast
ot mold the matesial, pressure walding mey bHa
rmrieyes sndd 303 produce a superior prodact, or
& sbeclal déase praducl foy ferinin LOrpcses.
Fowever, such pressure wolding s preferanty
ormitiidt whete the fine! product b3 intended for

&
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hext tswlation, Inesnnch as $¢ wonid incresse the

- densliy, The feraperzcyre applie¢ (W ihe molas
dusing tesbinig sholly ne! be too high or applied
Loe rapidiy, because alsheugh she prodtct wiB
ags, she eveiutlon of gas bs 5o rapkd &3 16 feave
tas finat produet with gas hvles. Nelther should
(B2 Aomperature be pog fow, bacauss ihen ihe
setbing 15, gencrally spaiking, o siow lor prace
tical burposes. A suftable teraperature 7angs -
gar fimosphatle dressure is substentiabiy {rom
145" 3 $0-203° F. At 1his temperature range, the
setting Lo 8 hard ceke wil} wsualiy ooeunr §n from
% 10 8 hows, the tirne varying Wik the temperas
tiare uctuaily apptied, and aiso with tve ehemica)
g pnysical ehearacier of the cam, ¥itso, &3
wob ds the isleknwes of the miss, FPrelerkbiy,
tne sntting is effavteq by placlng the shuxty Alled
melds ft on enclosyre maintulned ny She dee
sired tomporature by kye steam, sithough any
other sultable heat may be empinyed shstead. XM
is dwiitadie thut the pntlosure §n which the set-
Har 18 conducied be substantiriy free of gralts
by the oulside atmosphere hecause dralts might
cause eVEPCIRtien &f melsture and thls teads 1o
cause undrsirabie shrinkage,

The composiiicn geis normally substantiady
withaul shrinkage which i important, bocatse §f
f were to shnnx meferlaldly, {hen of course lis
final shape ecould 1ot pe £xed by the meid, and
wastesul trimuning wouid have <0 be creplosed &0
produce the destred shape Plock or slab.  Alsy,
4y reb shrinking, the gensity of the produet I8
rot iperegsed during the seiting theseof. which
is Impeonian: for cuniroiling ihe finel weignt of
the produsi, 85 eelermined by the smount of
whior which is £33 Wi slry (o Do et In thia

conmection, after the previously desaribag Alter-
ing and washity of the slurry. it 15 doas for have
12 desired waler ¢aniens o produce the desired
denstty of the Snal peaduct. water may be ncded
1o the slurry In dt amaunl fucessary to pragdiice
the desfred censity, Thus, the Gensity ¢f the fnal
erodiet may be controlled by agiusiing the wxtey

consent F thie sIUTY to b set.  Under some ¢l
cumstances, sliphi sheinksye of the eomposition
wight prens guring sefilng, but 5o s ¥oueh a3
the shirinkege whikh oteurs in other commercial
precrages whérain mechenisal pressure molding
G4 the composiiicd is ahsstutely pacessary to ro-
guce a salisfactory peaducl,

Afier having €1 o moids. the blosks o slads
whish are forined are seif-supporting »efore
eV 2re ¢ry and While containing consiidsraisin
nwlsture, 3Blocks ¢F glaks formed in ¢LRer SO
wietzla) fraresszs Where the mammesiam carbofinie
1z piaced ln ey Indids and pressure taovding I3
etapioyed simaltaneonsly with axplision of walas
througn porforations in the melds, ase nat seil-
EUPSOSHNE: &%& Consequently ey ha.e to be
sipporied {n framses gfiet they &yt removed from
thig raolds, Lo that they will net bréeak during
handlitig privy {0 €rying thereof, ‘Thz meilie
of ofr Invantion, the:efare, eliminaies the NeciEn
51y of having to provide frames to subpori he
molded produsts fler ramoval from the moids.

pen removal of {he sla%s or blocks from 1he
moids after setting theresi, they aic next dricd
I the wsnal manher kerdtofore ataptoyed o1 i
ing the mechanicalls moided produst. Such drv-
’ Ing i5 pocomplished usually in convenlioual &ry-
tng ovens at & tewperature ranging fromm 1357 F.
o 395" P 0 remave zH wacemicined oy froe
water not existing s waler of orystailiuation.
Pepending on ihe temperature and dvait. iy wil

take fron: 24 Lo 712 hours for il drving. ‘The
dsying. 12 gesived, may e gl &r¥ing, bl oven dry~
ing i5 yreferred because il §s fasier. Showd the
maserial dend to siiok in the moids upon raroval
shestfrpm, (ke malds My bz s greaxed with
£ay suikable stdsiance L ay peireieus gielse.

Even theugh there @ sehstaniially uo shink-
ric o1 e materig] 1 the moids, i inay be dosirs
#ie 1o il ortrlm the surieces wf the driad prod.
uch o 4s te provide on eliractive predues not
HATEEE With stwface impelfections. Noiaver 198G
of tha produst nesd by removed by auch miiling,
wittipas wWith produets proguced by oilter mmzil~
09% Whereils SNOMSNR Wodel PresskI® in roguilred,
the gmount of procuct remaved ky mililng runs
From 38T 0 0%, IV milled-off maielal (s ne
entirely waste rautesin) LOCAus? # moyY Le vsh
for mmukitg Mmagaesta insulztiig cement, Howe
ever. I has less value as b cement, and thersfore
resitis in am economiic osi.  Hence, hecouse of
the lesser mnount &f majenrie; which nced be
{rinmed from Lhe Boek or slab of eur Tiyvention,
& fQrtlier stunomy ceadty, Brooalse 1ae mraduet
af our inventioa seis iy a qulese#iy siate Zuhe
stientfally without shrfakape, e Molds may bo
mads 6f IPCsiAY SNEPS D &7 L0 farit FOYIessanst-
inmly shaped Inpsetallyy Sings.

Sthpdard eomrmesciai preducis oF magnasivm
castonale {nsulnllng Blacks prodused by former
orfvigre molging methods oRtRin /o 859 By
wgizht of Mmegcesilm tamonsie av A ponding
aneny End ahiut 59 by welsht of ashosips fiber
ta reenforce the product. Under present stend-
nids, such bioeks welgh frors 10 to 38 s pey
cudbit fogk: the sproetfie geaeity, tharefese rangs
e fygm 23 to 2B, Tise siealine produsd pf onr
nvenlica CRALAIRINZ Ne Xur heraantages of
meInesivm sarkunate ond astastos Nhed gun he
madn th welEh &3 fow a3 & o5, pas cudls 503, und
wit avaraza fram 0w A2 IS ner ic bpes; th
FRCCHIC gravity, therdlore, tABRINTG ™14 10 30
The pyadns uf cur invention will, thas. grersde
frem A3 to 4549 igater (i the ¢neresngnding
pradust profused dy fonner motaodil sna gvel

Rovgh iiokter, 1: fe mnch stronger. This coma
parltos holween BHG. mAgRrEillnd earhohale Hiorks
af aig- fasentian and s horotofovt producsd
helds st Tor eny plven soecificatinn ¢f opterlngs
ard pereenlages of maghesm SAYRLEAR iy thn
rasypetive blocks., Sesause of the HAehinses pf the
produes of our inventivh, condamragie snpving tn
treipihs charges obtains.  Also. dun 10 ihin iaw
denxily of o4l produet, H has n lowsr heal pog-
duetlvity cotfBeianl than that oF »adutte pro-
fturee ty former Moy, The hee! eotduativies
eeeifcient of 1he product of ouy SBVensiics wili run
shouy 200 jownr s 1ne CorresNetding pratust
pratdeend oy Tormer merhacs rnd seatninty the
srEe nereehlopes of legredients,

Altrough the procudt af s wanbion s lishior,
1% 1s wiueh Sstronger thin heseintore predased
producss.  Woeight for weieht, it b= ¥0700 e 1007
tiroager: whlle o ok of our inverfion, o o3
AMge an E5%F magnosuin cxHnale G0t veichy
ing 1% b5 per cubic foot, will be uyg BLEaRT 4 roen
sLONZer than the gorrowpwading 21K produced
by former piethous ond averriing 15 2 34 Sy, per
tuble foot,

‘The produck of our fnventlan becanse of jig iight
WeiRt, I8 Binlidy porous. § ., ceflalug in seygiqse.
which i3 one of tue Iactors eudling it Lo have 2
high hieat instlating efciangy. Furthermore, ad-
Erouzly the predost s shaped. 1 i« 1ot ctoy oy
rece-iike In character as ave arvtlfcint siones ar
BELWAT 10eXs, hus it ke ehelk-Eka i ehniaeter. In

H
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sther wards, compared teo ap frtificial stone or
natural rock, 1¢ 1¢ relatively sott or crushable the
meterial being readity rubbesd off from the sur-
face thereal :

Refevence 13 mede to cur szsignce's copensing

applications, Seyiat No. 212,895, fled Juse B, 1930,
ard Serist No, 260,653 filed March &, 1934, con+
taining selalod subject matter.

We Sudm:

18 1. Fhe methind of producing 3 sel megnesiam

- carbouatbe gompasition which ¢omprises sflectng
A reaction between & magnesivm componnd and
a metailic carbonate zall to precipitate nmorme!
Thagnesiun chehonate o the form of nesdie-like

cerystuts having sel-scttlng propertiss, texminal-
ing the reaction prior to conversion of said se¥t-
retling megnesten cRrbohate crystals {0 besic
magnestam carbonate 50 shal satd self-setiing
magtieshun carbopate crysials form the fAnat pre-

£ cipitate [r preduction of {he product 0 be sef,

tasting & siurty condalning such crysials itilo &
1orm prior ta seliling thereof, and APplYIng Leatl
to the skurry tn the lorm 1o eshence seiting of
stch slurry 1o a finn ¢ake.

o8 2. 'fhe methoed of prodacing a set meEnesitm

garbonata eomposition which comprises gfrecting
o reectiogn it sn pgucaus vehicle Wnder gonditions
of hedt and agitption betvween & magneslins con-
pong and & waier soluble metellic carbohoie salt

32 tc precigilate nermal magrexdum carbonate n

the form of comparatively thin nesdie+ite crys-
tais havisp peif-sufting properties {ndeperndent af
appication o pressure, contrmiing the temper-

Palent ¥s. 2,229,153,

It s hereby cortfrisd thar

{Sealy

SAMOEL f. AZRAMAMS

ANANE,

of tha akeva nunbepe patent reguiyg

siure bo avold desteuction of the self-setting prop-
erttes of surh precipitate, torplaxiing the resction
grlor to converslon of zaic seifsenting magaesium
earbonate ¢rystals to basle magnesiwn caxbonebe,
casying o sturey condaining satd self-setiing mag-
nestuns carbonate crystals Info 2 form prior o
setilng thereof, applying heat te the singry 10 the
forrz o onbance settng of ihe ukxy 19 a frm
cake, and subseguently drying the resultand
cake,

4, The methed of produeing o set REEResium
carbonate compasition wilch tomnprises ¢ffecting
o repaction it 2n agueais vehicie ander condlticns
af neat and azlailon belfween maghesium bite
terg and & water solubie mesalilc ¢arbenate salb
t6 precipiiate normal mepneston onrkonate in
the forrn of comparatively thin needie-Hke crys-~
tris navlag seif-setting properties indepeadent of
appiicatlot ¢f pressure, sontrolling (L4 temparas
ture to avaid dzstruction of tha selfvsetting rerep-
eriles of such précipitate, teiminating ihe reace
Lign pricr to canverslon of s&id self -sefting mag-
nestum parpehate erysials to Ludle magnesiwn
carponete, washing said self-zezting snagrmshon
carbonsie orvstals substantially free ¢f imputis
Eins, casting & slurry comeining szid solf-setiing
magnesivin carbohiale erysfala into a ferty prior
to seiting thered!, appiying heat o the slurry
14 the form 1o enhance sestlng of the stirry to a
firm cake, and subsequently drying the resuliant

e&lge,
SAMUEL A, ABEAHAMS,
RUBIN LEWONM.

CERTIFIUATE OF [ORMELTION.

fuly 30, 25ko,
=Y AL,

ONTIY Eppedra 4n the printed spec)ficaticn
s ng sorresticnas fellyva; Page 5, fivat

wn, 3ins 22, eimim 3, for tha word 48 Eling” reRG ~vgetts
that the asatd Lettars Fotents ghouis £0 rensd w‘!;‘"‘t I
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SELFSET MAGNESIUM CARBONATE COM-
POSITION AND METHOD OF EFFECTING
BETTING THEREOF

Srronel A, Alwahams, Sa'n Francico, and Rubin

Lewon, Menio Park, Calif., assignors 10 $ant
flubber & Asbesios Worka, Bam Franciseo,
£uif., & corporaifon of California

wo Prawing.  Aduletiton March B, 1328,
O R Cenint No. 266,663

12 Claims.

Our tnventior rolates 0 magnesluts carbonate
compositions, ané more partleutariy to Bn 1.
Proved method 1900 ¥ecking seifing o 4 slurrd
tontaining mognestum  carbongte Prepared
possess sol-seiting prenerites and to an improves
fiai product, This application 2 p continuation
In part of cur co-rrnding unskestion, Serial
No. 212,637, fileg Juns &, 1¥EE,

In our assignees counending  angiication
Seria) No. 2152658, filed June P, 1838, we have
dlsciozed & byps of method whereby such self.
setiing magnesium carbonate muay he prepared,
Kriegy, sueh depe pf method comseises precip.
ttating comparniively fine needle-like magnesialm
carbonste trysials 19 oo agueouns vehteiy 5y ro-
aciitm of B mashsshure compound, sueh as se?
waisy Dittern, with & ¢Brhonase sadt, such ag
sodlum carhonate. In this crystaliine form. the
MEEResiun; carbennte pussesses sell etting prop-
ertleg, Cgrve {5 teken durlng the reaction &0 pris
venl totat or pardal destryction of suel crysthls
sfter they form, whish destruetion woold atour
shmgdd the reacilon e cepdunted &b {co high &
temnersture, resulting 10 fosr oy impainnent of

thiely gali-setting weopertdes, Excrssive aplistlen
wdarlng the reactinn tus Leen found to aupiita

the fommation of such eyysiais, and is gonsz.
gueatly employzed., The magnetiups carbeokidls
TENSREE having most dextradle soif-setling AP
griles for subseowent emaloyment n the mane
taztyrs of [nsuiating pregudts, when exomined
titday the microscope. Wit wsually Tanye oM
about twenty (203 to fifty (20 microns {n Jec2ih
R from aboul 1w €Z) (o five €85 mioITIE i
thickness,

Our osslgres’s covpending apshention. Saiel
No. 212,636, ficd June B, 1934, discioses anether
type of method wheveby the described avi-sotiing
mignEsum, carbhotnit ¢i¥stals roay Lo oblnfng
by decomposition of 20 dnequs saiution of mag-
nesiun biowrkonate. Briefty, such decompasttion
is effected by excessively sgltaling the mogneshum
bicarbonate sotution end simulianaousi’ sphiy.

g heee, ta thus dolse off carhoy dioxide, e

resulls § e precipliation of the seif~setiiny
teannosturs  carbonate orystais, Oare (5 ks
taken derleg formadicn &f the erystris 1o pre-
slude tatal or pariled destruntion thercof by (0o
nigh & temgeraturs. Agéltion of scilve of
raustie magnesivm oxide to the magneziuw bl.
ckrhunate seiutisn. has bean found to hesten the
decomposlison reretion.

Such seif-seiting magnestum cxsbonele erysibly
mey Be alse Iermed by passlag wifn ¢arbay
gisklde-coninintag #2s an ngucous whikkle con.

{Ch 18483

teinfng a suspension of magnesiusm brydrexide.
In commercial prastlen, the magnesicm hydrex.
ide suspension Is geaerzily formed by trealing
witht witer calelnsg piagnesite (2 nsiural oo«
cursing inagresiuim eargansle} or calslned doton
i:ltiz material (6 natusrel oeennring reinérat gome-
pused essontiaily of calefush eorhonuie snd mag-
nesium earbonated, Fn suelh method, the prp-
ripltation of the sclf.setting serbenele ¢f mage
nestars crystils oceurs a2 fhe gassing with carben
gaxlce-contelning gas proceeds,

Care showld be ket that the berapevature of
the rezction does pot gt jon high because i it
dnes the seif-setilng proparties of the magnesiym
carhonate crysiais vruld be dopairec, 1T not da-
siroyed. For best resutts, Mhe reactton shewld
also e centrolles o convert subsleniialiy al) ¢f
the mepndsitim 10ng 1t e rexeing wmedivm to
thie deseribed Loysinliine cardonedis of muyneslaie,
0s the preseice &f magnestum In & fevm other
than thy fne needle-iike coystais impalrs the
satilng properides of the prodast. A5 with to.
spoct 10 the Iavmingion ¢f such magnesivm car-
bonsie eryaiais BY reastion of @ magnesium eom-
wouesd Wil a ¢erioneie S 10 av Bgueous ve
hlele, and By the decomprsition of & magnssium
Licavironate solution, excessiwe spltation wili en-
hance the formation thareof in the gassing meth-
od.

A suitebie temperatitre rengz for fonducting
(he gassing methed s bBetween sixts-eipht de-
prees Fanvenhefl (68° P ang one hundred four
degrees Fahronhed (1017 P}, prafersbly pf pbout
eHIp-5IX deqrees Fahreahelt ¢35° K3 | the quans
tity of waler belng preferabiy from fifteen 1135)
pailsd Lo as Bk As sixty (G0 parts per pret of
micnesittm wide, by welght.

1a the case where dolomitic material ix used as
& souree OF rw rialerin). the inhereht liphiness
of the Hnat mroduct resuitimg frem the zp)fesat.
tfag properiies thereof, enables a slury conlnine
ing both the calclum carbanate which is fsctubie
and the self-setting magnesium carbonate orys.
1als, 40 be %0 RS 3w An (Eher worgs, the
colcitin cardonete need net be removed (or the
prodtction of a swusfactory Alpht weight heat the
suinting dlock, &s s required i otiter coMmercial
pressiEe malding processes Whetd dolormitic man
{evial {s tha sowrte of reaw matesial,

From the preceding. #3 15 Scen that ay some
pulnt during the preparation of w curbongrte of
megnasiun by & repction. ik AN aQuedks ronstlon
velucle, which consizis esseatielly f the com-
binatlen pf muzneslum and cRDonnts fony, 2 pre.
¢tpitate of comparativeiy fine or ibin nesdie-
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tike erysiais of magnesium carbonate is formed,;
end this crrstalline magnesium cardonete which

55 B pormai hydrated maghesium carbotiate, be-

Hleved bo e thp brinydrate. has seif-selting prop«
erttes, In this cansneciion, t is destroble to ob-
{nip relatively smeali nesdie-tke crysials hecavse
these heve been founid 1o provide greater strength
in the #na} product than that obtataadle by
Iarger crystals, EXcetsive seitation will produes
thie desirable smekier crystats which for mHest dew

. slrable self-setiing properiies for subsequent eme

plogmment iy the mantfactures of tnstisting prod-
usts, wii) usuelly range from about twenty {282
te Afdy (53) microns frs length and froxm abonb
two {2} to flve (B) microns to thickness, &5 Was
previonusls mrentioned,

11 & slutry of stuch normal hydrated magnesim
vatiiunzde crystaly I crst o poursd late & fotm
or mold, the cemposition whl set in & guiexant
state t¢ provide & self-sot Aned pregust: $he sei«
ting In the matd being matesielly expedited by
asplication of heat. ‘Ihe campostiien has seb.
stantially mo shriskihge wpom wiiing: and no
mecnanical pressitre need he applied thereis, &S
ts recessary in othet mathada, Whereln ¢ mag-
nesivrm cxrponate s Laually moided under rage
chenical pressare in a Aitsr mold, simuiiansolsly
with the espuision ¢ water Lhereirom through
perferations in such fitey maotd.  As a result, the
darsily of the seif-sed product mey be govomed

By the quantity of water teft in the slurry widen |

§s mputed Shio fhe mofd, and such mold need not
be perforated. .

Fhe wiual types of reantorcing materials, such
a5 Bsbestos ar ather syitable reenforcing fder,
in an emecunt suflicient to pravide & fant prod-
yes which eontking feooe ton pereent. {107 1
flteen percent. {35%) Sy welzghi of the fber,
mey be thtermixed With the sicrry I U¢ sees soeh
product being gonerally that emplored commer-
ciefiy for keat Insvlrting purpsses. Othes them-
tealty Ingctive sotld Dodles. such as vermicwiite
¢r diatormacxous CANR, may be &S0 rixed [
the siurry. Sach inery fier or y2enforcing Gaer
way be mixzed directly in the xiurey aftsr 1 {s
formed, or # dislred, they meay be baoorporated
in ihe reaction venlcle 1n which the self-seling
magnesium earbonale eyysials are {ormed.

We have found thab pertaln sondiiions of #lks-
Hnity of the elurry w1 enabie control of the
svefiing ant alzo permlt such soting o cegur
mare expeditiously as weil as impart increased
strength do the Ansd produel; and, i the seiting
is conducied under special ¢ontrotied condiions,
2 saperior grade proegduet will result, Alse, we
have foukd that the gflurry heldre being cast
ints a form or moi whetrely 4 1s {0 be set,
may be preheated to coopetrate 1a hastening ihe
thne of sefting in the form., Cuar invention,
theyefore, has as e pbfecis, smong ctiers, the
brovisioy of improvernents in the predust and
in the mantr of obiaining setiing Of the des
g4rined self-telting mapnesiugs carbunate crvs«
tals, Ciner chjects of the invenilon will Hacome
nppasrentt 17030 3 perusal of the foilewing dew
sctiption thereol.

In genedral, wa have fopand that 3 {he shurry
of the mapnusiam carbonnie ¢rystals o b2 set
is net already markediy alkaiine ¢, €. aixaline
reserve seMeent 10 nesttrilZe maphsslam bicays
harnz#te generally siesent in ihe shurry and con-
sume som0 of e caraan dioxlde which is given
oft dutlng ihe settingy, the god¢ision of a carbon
gioxtde tonsuming alliall Lherstp in 3 quantity
sUSsient to render Mhe Slurry marsedly nlesling,

wii1 provide a contyol For ihe 1otting ef the mod-
usk and alkew syen setting 1o be expedited: and
5ts adéstion Impart sdded miepgth to the Baal
product,  To lurther cxpedtzz b s the
form, the sTUrsy may be oreheated pricr to buing
east therein,  Akno, we have fapnd thet the avt-
1ng ks best condunted 4 an onvireanand where-
fn eobstantially ao drybig or dehydration of
the gestlng mese gan ocour, s0 et there &
vory Hitle, §f any. Joss tn weighd thereof. Ihis
belps to preclyde any shrizkeage wbhich might
tend {o etzwr, Dryiny of the sot produet ts 87~
tacted by & separeie and indepsndent subsegiiant
step. WHR reepaet to formis whrreln & ol
paratively Javge surtact asea of ihe setling 1hass
i expostd 3o that mofsture ¢an readily evapo
rebe [rom sudh exposnd area. such as opeh NS,
the setting to Bzeompdish the best resulis showd
Be in an enclyzed chatnber subsiantlady Icee

of drafts 40 ihe ouiside mEmosphere avd which *

s malsture-igden v the polnt where the ube
piosprere unter waich the seithig oicnrs is sthe
stentialiy oistire-saturated with reapedt ¢0 the
VAPOr pressies of the waler {1 the Mmasg being
set, {0 prectude pvaporation of melsiure from
the seiting mass. Thea semne X201 ey He ab-
tained {n s open space when farms Rre em-
pioyed wkich nclose subzizntially nfl of ihe
sutface av¢a Of the $pLiing M&Ees, Iuch 25 o

fude.Blke IoTR1 i ohich the setiihpg masy iy axe :

pesed only &t am eng of the form. I thls
eveat, sudstantizliy no meislure can evaporaie
during the setting neried, and svh forms there-

fove, provide the meuns for precliciag Grying
of dehydraties ¢ the zeitlng mass, $team can *'

ke empioyed AL Lhe squpree of hezl whan forms
of the letfer type gre uiliized hul =ny ofher
sufiebin heat may be employod i desired,
Althougl &8 e steps of hemling tqe siuscy
befare & 1s cast {nte the form, nidizing & mark-
egiy alkaling slerry. and conducting the selitag
in ee puviromenent wiersin grytnd of tho setilag
masy ts prachided, are empioyed, the siep of
utidizing & mldediy keline shiry may be

omitted, and sth produre z salisfastery prad. 0

uctk. AR, the ziep of selting the siurey without
aebstantial debypdraticn in & substantizily noa-
drying atwoasphere, may lUe smitted, 2nd st}
producs & good proaduct, “The siep cf prehsating

the siurry prios to pouring 3 Inta the forms ts

deufrabie hecauss 4 enables the ietilsz to 4e
eandueted Jn a slioster time. thovedy making for
CEoRomy of mMenuiuctuss. Hawever, sueh siop
Ay e amitied withoal efectibg the quallly of

tae finzd product. Por the produztion of w su-

perior predacs. the seltlng should he tondietod
under the dascrtbed vonditions whereln sudsian-
tally e Gr¥ing of the selting rmass can accur
and the sldrry s rendsrod markediy alkallas.

In &gdiion o efoctian e quwlity of e fnad P

produet, the markedly alkalne sdurey, a3 pré.
vicwsly pointed out. permmile tybediiion of the
seling.  Therefpre, the cnmbtnhation of 1his ktep

@ the prehenting step sre tmpoctant fn ob. W

taliing a fast sot.

Cur iraproved method of sellicg the slarry
cantaininy (i degertbed seif-setting needla-the
wRftesitm tarbnnate ¢rvstals will now be e~
seribagt n prentar detall. Such musnositn erEw
arnate 1s a normal byérated roranesiuny Larhon~
ate. believed {o be the (dhydrate, which sels
by conversion tc o basle maghesium ohrhane
ate, the converston being ehhanerd Dy snplica-
Yoh of heal. Roerpfofure, bt was deemed neces-
sary o aveid appiication of hest Lo the mag-
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neasfut carpouste rystaty during the neriod Qe.
tween the terminetlon of the yeedtion by which
thay B Yarmed and pidgr ta (e setding thereo!
i the forms of mmalgs. We heve now fonnd

5 thst heat may be mpplied during this peringd
without weakening the fiael set of the prrduet-

in the rapids, provided the temperature and time
#rp below the eritice! polnt &t which the normsl
cayhontle pommences to undergo conversion 1o

i3 & hasic caxbunats, I the prehieating femperas

4ure i3 ioe htgh, such conversioct will oottt In
s relalively ghort time, while 1 the tempera-
tura Is low bui apPiied ovor s xplabtively Jonp
o tlme, the conversiod wili alss scttir, The sRilied
Jonbrater can Teadily ascertaln Wien such cope
‘erstod commences becsuse when ff does the
Ty 3tards 1o thicken ot gel. Any predeating

ool tke shurry before b is poured tnia the forms

should, sherefore, be balow the Dolnd &t which

28 incipiehd ponversios o geiling fceuss.

Preheating of the sluryy after H is formed and
before belng vouzed inte the melds 15 desirabie
for comipurizal reassns becsuse ¢ enables the
selling time t0 We meferially shoriened iB-the

S fapids, thur resulting {n sconomy, ©f manufacture,
The prebgatisg shonle be ctndusied 15 hing 2l
af Lthe Sy o & sEVsjantinily Mifarm tempeta-
tore ks guiekly &s Dhssidie before pouring into
the nudds, Fhls (&b be best accomplished by

09 hLewtdny reletively smal batches of the shurmy,

&nd dimuoitancously sdiTing o smixing such
Batches Lo provide the unffont Inco:porilion
of the beat, The preheating toy be condicted
in oren heated vessels if so desired: or by com-

3% veying the surrp through hested scrow cone

i

vevors Whith serve fp mix the siumyy as wel
cag eonvey it Aithough conversien of the sharyy
fo.% - BAsfc magnesium gatrbonsle il gecur ad
dely varying temiriatures, denending on the
Lharaoter of the seif-settable Novmal MmAgneshim

- carpenale ¢rysials, we have faund ithat fa moest
tases steh conversion accurs readbly ay & teme
perature of atout one hundred (hirnty degites
Fabtirepheit {336 PO @0 ohe hyedved seveniy
degrees Pahrenhett Q570° F}, I is generadly ¢oo
sirable fy employ masses being preheated which
take gbowt len {10} to Afteen (35 minules Lo
bring Bl of the sltrry bp to the dSesired pre-
heetitiz lemperature. It fs tndesirabie to hres

o ponversion fram the %aif-sattable norizal hydrat

N
«

od mBRhesium carbonpte ervstels jo & barte mag.
-netitm carhonate. Otcur during the preneating
Dotause the entire Setring showdd oeeur v b
meids o provide 2 final preduct of tnaximum
stresgth,  &s was pyevicusly poiried suf. ihe
preheating step may pe omitted, §I so desivet.
‘P6 hestery and rlsy coniral tha setting of the
shisey conyafting susly cvastals whether it Is or
t3 oot Brehrated, ang al 1% ' Zmed time indrtkse

62 the stréngth of the faal product, we preferably

render 3¢ martedly Rikeiae, 5§t iy net alreay

arkediy pixallne, by addling therets either pripr

3. 20 nreating it employed, ar te (he vebicle
; IS fOrfed, s eXenss of an athal
having she property of consuming cerban dios-
ide which may b by nbsorption, adorpiion or
resedfon, swek 35 nreferably chusiie or eelive
magneilum oXide. 3, &, magatsium oxide wWhich
i tiob Gerd burnt, borax. or an 8ikelt metsl hy.

b

74 droxide such Bs soghen hycroxide, or aay s9lt«

able mixiuses thetesf, An slRal, sush as lkme.
may Eita be erepioyed, but 18 nol desirable te-
cxuse it poukd avulerats the final predast fo
tan areys an eNient, The crrbon gioXidesohn.

y5 suming alkell which i3 «dded to the sianty phios

to the setting 5 Wlieved (6 erier inio k& yeme~
ton with other suhsiances existing in the sei-
ting sSlurry. For sy piven feiting conditions,
the npth of tinve of the set may be regUliied

. by the quantity of the cerbon disxide-consuming

aldail which mey be added jo the slurry. the
more alkail &dged within practien) liwsits, "the
Foster heing the set permiited  1n this coibec-
tion, the er2bon diggide-omzsurniae a3QY ko
permits fasier setdyp than woulg pifscrwlat be
permiiied with respest to any given sliztry whilsh
dees not have the terben gioxigeconsuming ai~
el thirein be¢muss it ®lows the selting 40 He
conductzg &t hizher temperalares, $o fheredy
Hesien the comversion {0 & basiz carbonels,

It only magnesiin exige is nddag, usuaily an
emound thereof ranzing from onte percent, 1)
18 ten persent. (%) by welght of megnesium
eprbonnte §n e Harey wild sufics, Borax, be-
IGE & sronger aikal, is added In an amount
anging fromt cie pereent. (19L) Lo tWo fer-
cent, {473 by welght of rmagnesium carbongte.
An alkai metal hrdroxlds, sueh as sodlem hy-
groxide, heing st} glronger, &8 pmnloyed 6 ant
ameutit yanging {7om che-tenth of one peocent.
10145 tp one perceat, {190} by weigh! of mag-
nevium carbonate in the slurry. Magnesinm ox.
jce kas the sdvantage of not aggizerating the
praguet at uil, std. inerefore, Provides for greats
et edded strength. ‘Yhe stronger slkabict, such
&3 vorax aad so@Rim hydroxide, however, permit
faxter selling. Taergicre, & mbiure o7 0akne-
sham oxige and DOIAX ar an alkall nyetal Hydrox-
ide, proguees deal rerglis.  Sueh mbiure Ay
tontaln (kene sul ‘ances i 3Ny dazirable Rre-
portions,

The upper lmit of the amouni of wikaill
wRICH sHaukt O added fs vt partlcularly ex)-
cai, ag the roruUnum guaniity may be deter-
mized at the tiene by one skilled in the 2rt In
accardance wlth ihe conditlons, It iz only fme
porsxit that t¥e siurrs o0& made tmarked]y alka
ine, ihat {5, pofBdientiy aikaling o asuiyalize gay
magnesium bitarbonete present. whith has ¢he
unfariunate preperty of Indditing thn set wnd
is conseguently undasiratle, »nidl previde & yeo
3erve tg cansume Spme of it ¢prbon diexide
whith is evolved during setting. In the setiny
aoperatinn, tha tlurry {5 ¢ast or pouwred diroetly
nty bperforate forms or malds whalch are heals
ed {& & lengin of Lme and at a temparature suf.
ficlentb ta sat the alutry of 3iudGae 1o & HEM take.
Apitation of the sell.seitinz mapacsiars oar-
tonale crystals 6 tne mold 1S grelded Decause
suefs agdtadtnn wAT fmypair the selimp of the hopd-
ue:. Benge, the seiting in the mold #= acensn
piikhied with the erystels in & qQu'eseant siath, As
wiy Previously related, (hie commnasition s2ts with
syhstattiaily B skrinkage and ho plossute need
be upbiied to it Lo Becormpileh the selting, As a
rasuls. ¢he dowilly of tne Rnel product i gois
crned by khe Questity of waler ipft i the 4Ty
whith 15 powred (o the raoid. It 15 1o e under.

34

.43

#2

oad that the sifegcitable farmsar hyttrytes 7

mrEnestunt carpoaste crysialiing precipitate 12
50v &lawed 1o sel §y the teacilon velusie and
{hat sigh fraclicn tehinie Usuely nos(RiNs an ox-
enss OF water, & sdusired amoutt of whick is ueu.

aliy removed, B any subtahle wav such 83 By do- 44

rantation ar fltalsp, 0 delenmine the Getsgity
¢l 1he el product. Move walgy than desived s
rsuslly removed when the preeipitate s sepa-
Tated trom the fexciion vehlele, for sxample for
the purpose ¢f washing {6, VW addliickal wxiar
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may br agded afteraards to yrovide & finad prog-
aft of the gesived densily.

Euaring the setting, we heve found titat cnrbol:
dioxide ges iz given of: and micreseaple observa-
tlon ¢f thie set product shows that the megassium
garbonate which was oviginally ali comparativeiy
thin oy fine nesdie-like orystais How consists es-
soptfally of & new ciystal form. Somy of the
orfginet needleebtke crystais may remain, but &
new, very small crystal appears. Such hew crys~
tal tends to oluster into grape-ike groups, o
to adhere o the surface of e needie-llke rys-
tals. TFhis probadiy stecunts for fhe grest
strength of the Ona) praduet which breaks wito o
elean fracture, in contredistinction to the prod-
uct af the prior procasses wherelt: pressiee wold-
ing iz cmploywi, which mushes upon belng
broken, thus indizating that the product of owr
{nventlon 1s bonded Hy the interipeing of the
crystads.

fierunee of the evolution of the tarben dioxide
gas end {he formptfon of the new Crysinis, a re
setiors oocurs I which the ceibunate of magne-
sivm s converted into e Jight basic magnesism
carbopate. ‘The cardon dlexide~censuming aizall
wnich is preferahly added Lo the slurey priov $o
the setting operation, allows hasiening and cone
tret of the gelting which s preferahiy condnsted
in an shoiosed chawiber wien the melds are of
surh ¢haraeler &s {0 expove & relatively Jerge
surface srea of the sotiing mass. surh as open
panz, neb only because the satfing can oscur
tasiar when the shwrry f2 made markedly slkallne,
butb alse Hecawse the consumption of some of the
carbon dloxide reduces the ceybon dioxlde pres.
sure in such sedting mass, and thus by the win-
glpds of the faw of mass astlon, causes tas se-
wetivrn to proceed faster toward the side of the
503 product. Als), such alkai since J consuraes
carcon dioxide. centrols the rase of evelulion
thevent ang preciudes Lormuatlon of Rxsures in the
irterfor of the setting product, which might
otherwise rasalt Irom tod rapld an evointicn of
the corbon dioxige, with conseyuent woakening

€3 o7 the fintl product,

Although 8o hressure §3 reguited to compact
or reid the mater{al, siice the material setls in
& Quitstont stule indepengent of pressure, yfo3«
sure roiding may be empleved and stil] produce
B osuperioy produc:, or 4 spwelsi dense product
tor eertain purposes. MHowsver, such pressure
molding ¥s preferchiy omitted inasmuch as i
wouwlet Insreass the denslty of the Snst product,
which ls wodestrabie where the product is to by
emptoyed for hemy insuiating purposes,  Jnsse
much as presstire moldlng has hepetofare deen
necessaly because (he magnesitm carbonate pro~
cuced by cother methids does nob havo self-
SRLLING properiies, and beeguse pressum may be
appHed 10 the seif-zeitable megnesium carbenate
«f our Ervention bat is not pasessary, tne expres-
sion "adependent of pressure’” is emrspicyed here-
inafier (o describe thal the magnesiam carbonein
T ot ‘pur tnventionh has self-sebling properiles nob
condilioned s Presstire,

When prehestbing of the slurry i not erployed
and the moigs are of such ¢hiaracler as to eXpose
& relatively arge sirliace ares of the setting mass,
the temperaiure applled 1o the moids during the
setting theulc not be too bigh or spplied teo
rapidly, becavse, aithough the product will set,
the evoiution of gas may De & Fapid as to leave
e Apal prodact with as hoies, Neither ahoulce
the fewnperntare be (oo iow, ecause theén the setn

76 Lng ti. generely spraking, toc stow for praciiend
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purpoes., A suitabje lemperture range wndet
zAmasphieric presture ks pubstantially fromm one
npndred toriy degrees Fanrenhiafl {M40* F} o
ene hundeet ninefy-fAve degreecs Pahreniwit
(B9 X7, Ab this temperadure runge, the set~ !
ting tc a hard ¢ake in metds which expase &
relalively iarge sustoce &rea of the product wili
usvally oceur in from casshicit {0 three ¢ 16 3}
hours, the timsp varging. of ¢ourse, with the Lot
sembure actusliy sprlied. znd sisy with the
tuemical and physical charactet of the compast-
tion,' ks weli as the thitknesy of the mass. i
the siurry 1s prefteated, and also rearkediy alia-
jine. the seiting {h molds whith oxpPose R rela«
tiveiy large swrlace sres ¢f the product, can b
secarabitshad in about three t¢ ffieen {3 0 18
minytas at a Iower tompereture of sbout on
hundred thirly cegrees Fahrenheit {130° ¥} (o
ohe hundred sevendy gagress Falirenhels {30 F.)

For best results, it &s important that Che sete
ting be conducied $o Ehat substantiatly no drying
or dehydrution of the compesition ocours during
the seiting thered!, ms thiz minlmlzes shrinkege
shoutd the setting produst kave gay tendancy to
shrink, For this ropson, we effect the setting in
cur improved method when the product is srst
into moids which axpese 2 relatively arge sur-
face arex of dse preduct, by piAcing the slkrry~
led molds §t: ant enciosure or chamber rsadsie
wxtned af the desived temperature by five molsy
stearn introduced thereln uncder pressure, Fure
theriuere, 1t Is important that L.t encivztre in
which tha setling s conducted be fren of any
substantial drafis {e the cutside stmwesphere be-~
tause dralts might cause operylag of mebsture -
Irow the prothuct rs it sels, and this mlzhs ceuse
budesivable drying which migat resuds in shrink-
age. By emploring lve stentn s the heatin
mediues toy effesiing {he =etling In the mald
the region or atmosohere In whith the scttis
GeoBTS CRAR Be Mede moisture-ssturated ar overs
saturated with respect to the vaper pressure of
the weter In the setting meaterini, o thereby
minimize cvaroration of meistyre theretrom aad
aveld shrinkage. Under the piesecibeg setbing
tonditions. thie sferry after &2 has set tn the mosd
&nd before ¥ Is dried Sy & subsequeny diying
step to be dessrined, will welizh substanitally the
same as {t dld when frst qust inte the mold.

instead ef Hve stear a5 a souree of heat, the o
sama effect may e shinined by uing an exteiaal
spurce of hiert to heat the chamday In which the
#iting {s conducted, and by Iniroduelsy & spray
ur other soures €f watsr 1At the chamber to
render the atmosphere thorelr maotsiuce ~faden,
Ijzuwwe;. steem 15 preferred hecklse iU penetrates
e wetiing mAss te theredy réplace more teadity
any meistire which might lund to be griven off
Pecaust of the fieat, ¥ molds are emplogeg
Wik substantiatly completely Jackes tho sturiy,
sath qs @ tube-lbre mold whereln the sluryy §
Uply cxpesed et an ond of the mald, then sue
tyne of incld seryes by sigel! Lo preclagde substan
tal evaparadlon & meisture dusing the setiing.
4ne canses the setting 4o occar wnder ron-grelng
tenditions,  Although stcam heat may be em-
nyegd Or healiog such form ¢r mekd. 14 i ol
ABCCSSETY, RS 2NY GLhy: thitadie kind of heat may
bo uwtiliced instvad, Fuerihermare, ths yps of
eolg, partlesle:ty #f the slurey i2 preheaied aud
tontaing the etrbon dionlde-sensaming alkali,
aliows the heat 1o ke appited dliecliy over a jarge
are of the siurkry, permilling a cXtremedy fast
LT

After baving stt fn meids. the blacks or slabs 8
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which ars fermed sre seif.supporting before they
kre gry end whiie containiny subsizptislly the
sexGe ariownt &f tolsturs as i thé L2urry befors
i ras set. ap ook eor elads farraed {n other
couynercial pracasses where pressitre moiging 1s
rocessary are nobt self-gupporifng. snd conse-
guantly Rave to pe supported i fremes aiter they
A& retiased s the nialds, =6 thak they wilt ot
break Quring hundiing goior (o drylng thereo!,
poa remave) of the sizba or Hlocks fromm the
Realds after seiting théreot, they &re nexb dried in
the usual Manser hereinfore emyploysd for dry-
ing the mechenleally molded product, Sush Gry-
g 18 Ancomplished, ustaRly, o oenventional gry.
g ovens al i temperature Thoging from ong UK.
Ared Lity-five gegrees Pobyenheit (383 F} o
{hree hundsed ninety-five degrees Fahrenhefy
{395° ¥.). to remove Al uncomkined oy free waler
nob eXIiStivy Ry whter of erystatilzasion, Depend-
Ing ot tin CEmpucdiie and At Gradl, B whl dske
fromn awentyufour 1o soteney-twa 124 o 72} hours
for the drsdug. 'The drying, I deslred, may de
air drylng. bat aven dryiag is preferred hecause
it e taster. Should the materfs! {end to stikk to
the mool0y BPon resnyai iheretram, the molds may
bz firet greased with any suliable substance, such
&5 petrolewn gresse,
¥ven fhouyh there §8 substantialiy ro shxink-
Ege of the muteriat in the moldy, it may be desle-
&nle 4 tnith oy tedm the surfaces of tHe drled prod-
aok g¢ as {0 provide an glivagihe proguct el
tnarred wth surfsce imperfaciions. ‘FThis s par-
tirviarty trie with respees to the Eype of rroids,
Sagh as an open pan, wherein & relatively lavge
Surface trék of the studty |s ncoversd ar exposes,
Ls the expostd area tends to beave & siriace which
ig et smobth. Neot over ten percent. {10%) of

the product seed de remeved by such mbling
when meids whish expote 3 retakively lalge ards,
&t {he slurry arp pmPioved, watieas with progueis
foduced by other setheds whereln melding
Gntey prassire s roquited, the amownt of proé-
vzt reypoved by milling runs from thisty perceht.

(30} to oMy peréend. 130%3. ‘INe yolileq-off
» material §8 not entively waste material necrusy ik
Inay be used far rmdking wagnesip insulaling
tomeds.  Woaerer, IU hag lesy valuie Bs & comelt,
and sherelore resitlls i 4n sconminic lgss,  Xeade,
becnuse of the leaser atcunt of material which
need Be trimmed from the bicck or slah ¢f our
invantion when molds ¥hich expos¢ & relalively
iprpe arsa of thp slurey are employed, a further
weonesIy teidts, Déddime tha propurt of eur
invention ef(3 #3 & giiesgent stale subsianitally
without shrinkege, the mmelts may He wede of
Special snebes se as ip furm correspondingly
shaped insuiating ALk,

Stapdarg commerclal prodecty o7 maghesium
carhankte insulating biceks produchd by Iormer
vre2sne moiding methods contain apunt ety
nve percent 185%) by waight of basie maegnesivin
catBunRAle 43 b VONJIAE agint Bnd ahout Hfteen
pereent. E1550) Ly wrighiof nsbesing fiker 10 1940

“Tpres "the' prpcuct. Under "preseh standards,
ek Blocks wargh from Sixteenl tor eiginiper pounds
036 16 18 3051 pey cubic foot: the specific gravity,
kerefore, ranging from dwenty-fles ane-hun.
dredifis 1232 v twenty-elieht ons-nundredidis
1283, By adilusiment of the satey rontend of
the shurvy prior to custing it Inte the tnoid, the
simdizy product of sl jnveniion cuntaining the
same persentxges of basle magnesivm cavbonatle
wnd #3beslos finer caa Yo made 40 Welgh 83 Jow dx
nine pounds {2 ibs) pev cubic oot knd Wit xvex-
e from ten o Laeive poungs {10 (o $Z {tis. 7 pry

&

cubde foos; the spocific gravity, therplate, ransing
from fotirteen one-undredity €343 {o nineteen
gne-hundredihs 1,385, ¥ne préducs of our invens
tion wifl, {hug, mRverage sram {hirty-five pRIZES,
(350t o foriy-Ave percent. (3H% )y Hpghtet ihan
the correspanding proguct preduced by former
moihieds; and ever: thovgh fgliter, it Js much
stronger. Thiz temparisan belween gighly-five
poroenl. {bpth) EstEnesiam carioazls viacks of
our favenlion aad thote hereiofors produged
hieids trite Yor any glven spocification of materials
fnd percentagey of nagaesium cerbanate b tha
rexpective blooks. Bacatse of the Jlghtness of the
nreduc) of cur tnvention, considerabie saving i
frelght sharges obihdus, Also, due 0 <he fow
gensity of cur prodict, it hiks & jower hend oot~
ductivity coefleient that thet of praducis pro-
duced by tormer methads, Thi Rekt comiugiidty
coefeiont of the pridees of our fnventian s¢ighe
ing abow. ten 1o EWelye popnds (10 to 12 s por
cutit joet wil run Ahout twenty percent. {24933
10 thity peroeat. (844> lever than the product
proguced by former methods snd weighine abowd
gixtzen lo ightven pounds (18 to 38 1he)d per
euhic {oct,

adibonigh the prodiet ol owr nventiun 65 (ghter,
i iz much glranger than berslalore produced
procdusts,  Welght for weight, 1Y 19 fHlty percent
150551 30 gne hundred pereend, (363%) strofiger:
ghide a pieck of our avenlicn, fof exBianiz an &
eighty-Lys pereont (BRSE) MEENzSIRM rarbonple
block welphlng elevey potnwds (3 ths) per cubic
foot, will o2 us siToNy Or even sLygnger thah Lhe
compespongding Meck proguced Dy forsesr Methods
and averaging sixieen to eighiieen paunds <16 ta
18 15} Fpr eublc f00t,

As wis previously related, whera dolsinitic ma-
terial 13 the source of Taw MRLETiRE, thz calcium
carbunats may be laft jn the siuyrry centaining
the seif-satilug mdemsestum cRfbonate L3¥Suals,
spstguently Lrented by our prefevies method to
eXecs Serripg therec], and sUll Hroduce & Skthse
treboty Bghi-wefght block adapied for heal in-
swiatlng purpases. In this conneéiion. the dolon
mitie produst saalfing from the method of our |
inventlon abd containing the same percentege
of mshestas Aber a5 becurs 0 {he siandard comn
oercdal magnysium hestfaswialing Blwks pra-
guced by tormer Préssure melding meihons, and
i which calciumy emyhonate I8 st elitzingred,
can ke mads L6 weigh a5 0w as Twelve 10 SiXieen,
pounds €12t 16 Ib8.) per culie foot tthe speclisc
EEAVHY, BERCE, Anging frote nbout oge hundred
pinety-iwo cas-tntusandiiis 1.392) o 1wo huhe
dred Afty.six ond-thousandihs £.25633, Lo agdl~
tict 1o Jightness ¢hé dolomitle progduct Possesses
grenter sirergih angd has higheyr insuisting et
elensy thian the product preductd by oiher o
mereiat gerhiods thvoivig pressure molidimg. even
thpugh. in auch othier matheds, the caiciun: come
pounés wre climinated Ifrom the souree of Zelo-
mitie faterial. For example. & block formed
by tht fmathed of Ht invention, weighing shoot
fourteen pounds (18 Jds.) per oubic Yovs, %
rirohger than A sixteen peund (16 1B per tuble
fout Bleek produced by siler commezcial metheils
thwoiving meshatical pressure énd In which eale
¢l carbonete 1s eifminated 2o the delomiste
matevisl. Yet such Block Yesuliing fvem our
method wif hive tbout iwenty-five pereent.
LS greater insulating efficlensey.

The hroduct of our inventisn becauss o 1bg
HEh! welpht, 18 bBighiy gporess, i, e. cellalay in
struetiire, whirli I8 one of the {ackurs eranllpg
7 NEvE & BN M0uE nsileling sfckency
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thermote, although tka preducst ks shaped, I s
net stony or sock-Ike (i ¢hayacter as are arti-
fAetad stones or paturel rocks, hut is chalkJike in
chayagser, In other words, compared to B 8rife
§ fictal stony or neturel rock, it is relatively soft
or crushable: the traterind being readlfy rabbed
- off from the surface thersof, However, SBSGIAT
U3 spnetia Insyletion e copcerned, the finet
eried prodyet of our invention iz relatively hard
1% nnd Grm or vigid, with suficien: strength and
cohesive honding power 10 provide a modtiug of

Tuptore (Nextire strength) enabiing such product

ta He entirely seidr-supporting in siaks as Lthin as

one (1} Inedt and as lonp as Mtee (3 fesl. Such
18 giracpth I necessary for slowing ihe matertal
to be herdled and applied. Not only §3 the Anal
dried product sellvsuphorting but. &s greviously
explained, the set product piar to drying is wl&¢
sell-suppariding.

The resulis of cur nvenflop are obtainadis,
{rvespective of whether of not the composision
ta be set consisis esfentlally of the seH-seiting.
normal bydrated ynagnesiem enrbaongte crystais

, atons or of such mugnesium carbonate crystris
25 iprermixed with other materials, ‘Therefare. in

the appetided claims, the £xpraszion “magnesitn

cxrponate compositien” Includes corsposliions,

stiehr a8 the dclomitic eemboskilan gescrined,

wihleh contain materiaty i sdditlon o mngncskum
5% carhghute.

We ciaim!

L. 1In the method of praducing & sif-50¢ Mag-
nAsitm eerbonaty compesitied from a L arry con-
faining normel magnesiv oprbonaty orystals

33 having soif-settlng properties independent of apr
wileation pf pressure. safd corpositien Geltig tae
pable of use as & head insulsting materlsl. the
step of enhancing setiing of sucls slursy by add-
ing an @iall therele to consdine casbon floxide

15 which s evolved during the setting.

2. In the method of producing 4 seif-set mag-
r#sium cardonate composition f1om A sluryy con«
taining normal magnesium garbonate crystals
havitsig seif.zpiting properites ipdependent of ap-

4% plicasion of pretsure, stid tompoxition Seing
capable of use as a hekt [nsulating material, the
step of enkancing setiing of skch slurry by adding
magnesitin  oxidge thereto 10 contue ©Erbon
gioxidn which fs evalved daring the satting.

3, In the method of producing & stlf-391 mug«
nestarn chrbotiate catbposItion from a STy cHn~
taining prectpllated oy mel magnesivm cazhanats
eryetels having seli-sesting proporties indspends
ent of applicatien of pressure, seid composition
sx belng capable of use &3 & neat insyleting metertal,

the siep of incorporuting horax i such SIaTTY.

4. In tht methad of producing & sell-set mag-
neslum cathonete camposition from & sSurey Con
tsining precipitated normal megnesten sarbonate

go- crystals having self-setting truperiizs independ-
ent of appiication of pressure, satd compositica
neing cRpable of use 85 B heat Insidating materizl,
the siep of NSorposading an nikalt mebai hy-
droxide in suel shurry.

3. A raolded Heght welplil geliudas clinkk~ike
bt substaniialiy rigid and seif-supporting basic
eEnesium cardanate Sompostilon eapnnle of use
as & et jusuleting materlal and seli-sot sybe
stantially without shritkuge indenendent of ap-
15 DHeation GF pressure froml tormal mighesium
carbonate erysials heving seifvsptting mroperties,
said campasition belng sivengihened by the prod-
uct resuiting from the addition thereio of a car«
bhon dlaxidecanswning atkall

6. A moided Hight weight celluiar chal~tke but
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substantially rigid ang seit-supporting  basic
megresium caThoNRLe compasition ¢apable of use
as & heat insulatlng Smaterfal snd seif-set sub-
stentially withotit shilngage thdependent of ap-

plication of préssure from noamAl megaesbltn o

carbonate crysials navigy gelf-setting prapertise,
said cormposition balby strengthaned by the prot-
uet vesuiting frop: the additing thereta of the
magnesium gxide.

1. A ruclded 2Rt welght celllaxr ¢hadit-lke
but substanidely rigid and seli-supporting basle
magaesivm carbonate coreposition capadle of use
2% 8 hrat isuietitg materiat apd setf-sek sudstan«
tially without shririBee indezpendant of appica-
tiop of pressure INOMm porme) MBENMESIVNG Car~
ponnte orysisls havig soif-setling propertiss,
s&'d composition being siremgthansd by the prod.
uct resuiting from the agddlition thereio of borax.

& A meided MEht weizht relllar ehalk-tike
rae stbstantlalfy rigic and self-supporting besie
magnesum eurHonale chmnasition capable of use
ge 2 heat Insikiing Inaterkat and setf~-set sub-
stantlaily without sitinkaye independent of ap~
pieation of presswre from nermel magznesium
cachonate soyaials huving selfseiting properiles,
819 campesition belng strecglnened by the prod-
wey resalting fram the addiven therete of &% &)~
Leil meta; hydrosica,

$. A mapnesiam catbhionale composman tapukic
for the preparation of hest lvswleting 1saterial
end having self-setling nropesties tedependens of
epplledlion of PressUre gomprising & seil-seitadle
slurry contadnlng neddle-ike crystals 9f normat
magnesium (arpnnaie heving seli-settlng proper-
thas, artd siurey siza bivi g sufficient aikal added
wthersto to neutrelize Any magnestui bicarhonate
whilcir rasy aecar thergln and copsume carbon
dioxide which s evobed during setting of the
SSurty.

16, The method of produclng u self-seb Mage
nesliun carbonate compaslijon whlch ¢omprises
forming in B reECUSH yveRfitie & precipitate of
normal magnesivm carbobhety i ke {Orm ¢f
nrediz.ife Crystais having selfesetting propertias,
withous ajlewing setilng of sueh precipliate ia the
reaction vebiThe reln@¥ing {rom the reastlon ve-
higle a starry comtalning such precipitats, kacor.
porating a carson ditgide~consaming aik&l in
satd precipitale 0 alivy bhe subsenwent saiting
hereor o ke expedited, affedting the seiling by
wpplylng nest & the Jurry, end drying the Fge
sutinni progwst,

1I, The method ¢f Producing a seif-set moided
nieghiesilia CATROARIE compositlan waich com-
prives forming In & Yeaction vehicle & precipitate
gl AOvmal MAESCHUR arbonale in the form o
neegle-llke erystals baving solfegeiting properties,
witheut alloWing 3etting of such precipitale in
the yeastiot: vehicle removisg fYom the reaction
venicle & SSUEXY COMRInIngG such preclpitaie, ae
corpnraling & *arboh dioxide-consuming mikui
to allow the subsequent settlng Lo be expedized,
rither hefore or afler ths inzorporstion of s:xid
carbon diXide-eonsuding ajzall prebrating said
siarey to cooperale in exgeditiay the setting, cusea
ing the preheated slutry g a form adapted to
shape sald compositian, oftecting the settiag by
&ppiring haet {0 the slurry in the form, and dry-
ing she resuitnnt product.

32, XIn the rmathiod Of sotting @ megnesium CAF-
nondle compasition by application of heal 10 &
sury containing normyd mgteslum extlonate
in the Yorrn of needitdize coysinls having self~
seiling propoertiess e step of expediting the sei-
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ting Ty preheating the gurry prior {o effesting
setting theveof,

i3, In the method of predusing « self-set mold-
od mapnesiura carbanxis comipositicts by applica~
t50n ¢f heat toa shurry In a form adapted to shape
tae compdsition and which containg notmsé] mag~
nesiutt: ¢arbotale B the lozm of neadle-dike crys-
Laly kaving seif-seillng aropertfes: the sieps of
expediting the seitlng by preheating the gorty
prior to easting it tnto saié form, snd either be~
{ore or niier such prehesting incorporating & car-
b didxiisesorsitning a8l

14. A hasic maenesium cerbonate domposiiion
self~sek fadepandent of sppiication of pressues by
conversion from bormal megnesicim carbonate
‘grystais neving se)f-setiing praperiles, saltd com-
Fosiiton belng strengthenesd dy the product ree
swtipg from the adéitlon fherete of 8 darban
dloride-constming alkadl, -

1%, A moided Hpht welght ceilulay chaik-llke
but subsientiely +pid and seif-sunporiing basic
magnasium ¢carbunate heut nsulating compasition

. reenfurced by asbesins Ny, seif-set independent
6! applisetion of pressure wlthewt shrinkage oY
canversion from normal megnesium tarbonate
erpstals heving seif-zerting propertles; said com-
posttlon befng chrracierized by the absence of

fissures rezalBng from ihe iocarporation tioerein
of a carben dicddo~causarning atkals,

16. The reethod of producing 4 seif-seb basis
magnesinm carbonais cormposition capabie of Use
ns a heai sneulating tmaterinl whlch romprlses
forming in an agueous reaction vehicle a pracipi-
tale Of normal magnesiut carbonats it thie form
of fipedie-like erysiats havikg zelf-zeillng prop-
orics, wlikout allowiag sebting of sudh precipte
trre in fhe rezction yeuicle remevike fron: the e~
askior: vehisie a slurrycontiningsuchprecipitate,
adding suficlent alkall Lo neutraiize sny mag-
acsfum bicarbonele witelt may otedr and (o con-
sume terbon fioxide Ghlch i3 ewdived during the
ootting, stther hefore or after the adéstion of seld
atkail prenerting the siarry (¢ cooperute fit X«
pediing She setting, tetting she preheated sturry
intoe 4 farm edapied fo shape said camposiiton,

. efpeting the setting by applyisy keat o the slue

ry i fne form while simulteneously pregivding
evaporetion ¢f substantia]l amounts of rasisiure
from the setéing sivmy to minkmize shrinkage
garing tha setding, snd ¢rying the yesuitant prod.
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. 'tiss of magnanum cathonats pire
- amf-antting to &

$UCh Az dpdium carbunate; ﬁecompwzim of
SN aqUuedis w!ut.icn o magnetiut, hicarbonatsr

and by faaing with. carbon: Gloxide~containing

gn2 a0 -dyusouy yehicle cnnmmng a kuspensicn
of “magheshiim hydroxids, In the ca¥n whete
coloriitio: materin) is used ok the aourca of raw
Clranteriad; Wy in- Atctosed in Patent Nao 4,368,156,
“ihg tohertant tghtnees of tha Aol produst muitw
g 20kt the sslf.patting. propertiey’ theinol, enn
“ightes the Hurry soutathiag beih thy palciom caks
_ bopste ‘which fa fnygluble sod ciha seifsstiag
mmw.mn earhonmtd crystals t0 be s8¢ 3k such.

8uth Belt~itlig magnogium Susbonsts exists
* inthe form of very fins, stoshl Srystais, and ia &
- normal hydrated magnesiuzy carhonate, bellered
. b0 be thy tri-fydrate:. Asia polated out.in the
" prients retarved to,.i 3 -dasiimble -to. obtain
relatively soall: orstais becauae pumall orysials
‘Bave beon found to provide graatar strongth in
“thie finkl produnt that that obtaiaable by Iarger
; cryatalal and to snhanns the ToTmation ot relew
| tively Sse, wts!lcmw&  ars mitst be taken (o
mdittom betaiis

" 'The chemistry of
Petunur jnasrouch Bg§ W c&mhie of tmdermim
. IONRY Sransformations Auring preparstion theres
. of.. ‘therefove, to putaln the Gasirag. reiatively
m. ADSY self-poitabie -inegnesium . cathanate
7 oryatals, great care must be chserved 1o the prepe
‘arktion Yharent, whicth IS Sometimes hurequspme
cavmergial “menufach
Thid 15 f-&pecla,ﬁr w0 wit.h Tes
ol duck

‘to the preparas
bs' deomm&en ot a8

3,’538 241
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mﬂeﬁu.s sotution of magneslivn bicarbanate in
0 inanner diseinsed 1o oUr kstignee’s Fatent No,
2,200,963, Cur inveatinn hes se its objects.
‘anuag others, the provision of a method tor pra-
§ mtiing with mininiim cikre the formatten of the
désired relatively zmsall, fine maguesium carbaa-
‘atn erpstaly, partisuiasly with vespest to the dew
soropusiting maihod of Patent No, 2,200,788, sad
the provision of an improved Asgl produed re-

@ sultlag trouy such wethod.  Other ohiects of out

inveatioh Wi breama abparent from & perusal
ot ths: zc}.agwmg destription tharent,
Ve have found thet unlfoim formation of %.tw
dasireg retatively fine, sulfusetiable normal mag»
¥ nasien carhenaia erystals may be oblajned ‘with
minimun cars by causing. presiplistion of such
erystals o the aquesus Teactisn vehicle i the
presence of any suitabis collnidel disparsicn of
ANy Eilisble benwnlie pizy, The bentonite
25 ey be added 1o the aquseus resctinn vehiule
elthes bafore formation of the seifwseitadie crys-
taling magnesitim chrboiite frecipitate ar Just
Rfter fotmetion of such Lretibitate commaniss,
Bub it1% more destrxbie to #@d Lhe Dentonite prics
23 to tha formation of such erystaisin cider to loe
aure that the mador prrt of suny erystalilne pres
ctplidte- eiturs in the prexents of bentolits so
that the hentontte may ho readily effective. Ex-
cept for the addition of ths bantonlite, the pra«
S¢ cedins for ohiwining ‘such seif-seitabis crystels
are the same &1 those @eserihad in the previcus-
3y mentigned patents, whereln pracipitation of
push erystals 1s effected undsr excessive or vige
oXOUs sgitation, and the tempevature iy mal-~
33 tained below the polnt &t which the salfwselting
proporiies qf suck cxFstuds would ba destroyed
or impalreZ. With respect to the deoampast
Loy method ol Patent Xo. 2,209,752 in which
the employment of entontie i pertioulanly aps

. ‘40 plcable, (& iz dasirable & malltain the tempare-

ture oise to the highest temperstire which may
b’ sifely employed withoub impairing the self«
setting propertiss of the erystals, Howevar, sueh
tentpeyature showld not bd tuck ‘over one Bun-

5 dred twenty deTees Fahhwnhait (IR R { el
though §f care is taken, & Wizerature a5 high a8
one Suydred forty destves Fahrenhell (140° )
may be smplaved Is3-such decamposition method,
The benthnite lasures or promotes fovtustion.

50 -of the desived yelatively fine, wmall crystsis by
ianttiting the growik liereot, .pud cetises such
crysials o be move uhlfoms in give.  Hence, such
bettenite malerialty imuroves the Hoal product
by proviging increased streqmih- Tesulting from -
23 thé Zact that the crestals will aif De of the des




ed reldtively fine and small substantinly uni-
& glze: ‘Uhis lbsures egainst formation of ab
eronte navd and poft spcts in the final set prod-

s, whicth tighi otherwise obials. should the

“prysials not e il of substentially the same wel-
tvely (gmall size whety the starty contalning
nen i subijected to setting conditions,
Tha ¢hgrafter of the colloldal suspension or
" dispersions of the bentondte is not ‘eritical, a5 any.
‘$he GalEown colloldal”dispersiong’ tharaol
65 bé expigred, ot 1118 preferred o utilize &
gueolis disperalon-bacsuse of the aQueous char-
ster.of, the reaction vehices. A fuitable weli-
ol disparsion which we have fothd extreman
1y satistactory:is.formed by treating wbout one
1) parh by walght of hentbnlie with about sev-
hiesn- (17} parts by waight of ha) wWaler st
: terperatire :0f phol:dt ofe- hurdred twentydive
* Uepress  Fahrenneit {125 ¥ to twe hundzed
- tweivs . dpprees Fahyenhelt (213" ¥, and thor-
“oughly. glsperslog-the hentonite jo the water to
orin & coliojdal suagension..” Aglistion may be
remploved 1o disperse the hentonlts hut we pret.
- erably sublest the sispension 10 & colioldal milt
{445 1o oLikin more uniform dighersion, In fhls

| pOnREcHion, it 15 freferréd to treal the aquess

paitonite suspenston wiyh'any gsuitshie prplizing
enf {6 fachiltete ‘the: glspersion, AlRales ere
‘gensraily most Hrequently employed commercials
<3y 2% - peptizing ‘agents’ fok the hintonite, AbY
o cauitabls eikelt Wik de, Bub wa prefer:te utilire
. -sp@lum carbonaté as thepeptizing Agent in an
© - praount =bout: one-jeath’.per:gont {8,1%3 by
S wedght of the dmount of hentontte in the sus-
panston.s
|+ 'The mintmur: oyt of Bentonile to be added

- 35 the reastion vehicle §5 Tiob particwianiy eritical
U but should be sufSeient t0 promote with ease the

formatton of .the deslred uniform - Telatively
efsall; fing megheytvm carhonate soif-settable
erystals, Usaaliy aboud one helf per cent thR)
1o shouy two and one-hall per cent L% by
 dretght of beutonite with reference to the cajei-

Aated ariount of murmal magnestuny ¢krbonate
© - tri-hydyate ‘preclpitadly ini the reaction vehicle,
CwE suffee) and gricugh. of the squtous benton-
© ite dlspersion should Da employed to provige the
. gestred. amount of benionits, The  maxinim

*, emmount of bentonkte i3 goveraed solely by prac-

- vical causideratlons, 8% excessive guaniitler” of

. - bentobite havs'no adveyse effect oh’ihe sell.
. betting properties” of the magneslum Sarbonule

Jaxystals, We have employed with -sallstactory
_results, as much s £ve par cend (GR3 by weight
-“of. bentonile WRh reference to ing caleulated
~amount ¢f wagnesium carkonete tri-hydrete pre-
.. efhitatie in the remction vehicle,

- 7, However, i quantities 6f benlonite amouniiag
3 more than fAve per cent {3%) by welghs of
. the calculated amount of magnasium caronsie

-bri-hydvate are pmployed, 1t usually Beeoines very
ditgeult t¢ Biter the résiiient sluyy bécause ¢f
. rihe. collolddl. nature thereof imparted -to 1t B

“thig bentenite suspension. Also, the sddition of
‘arger qUantities of bentonite mey be undesiradle
Dbecause of too great #h adultiratlon of thyAnal
... product. Hemce, the upper Mmly of the amount
© o2 bentontte siispension thsd may be.added 5
L gdeterinined by these practical Isclors:

"'ms ‘@sbesios of other sultable reenforelng’ fiver,
i ki smount sufliéient o provide b fined Brod-
_uct which gontains fifim ten per eent (10%) o
Cfifteen” per cent (R8%)- by weight of the fbers
may" be.intermixed With the siwry to be seb;

‘.. ""me usas) 1¥pes of reenforcing waderieds, such .

3 IR 2,438,048

guch uroduct being penerally that empioyed com-
fmerelaily for hest insulating purposts, Other
shamically inaotiye soHS bodles such us yeris
culite or glatomaceous sarth, may be also mixed

-6 fo the sturry, Such inert filer or reenforcing
fAher may be mixed directly i the SSGriy attex 23
15 formad, ar it desired, they ey v& in rorporhated

"In the Teaction vehicle in which the self-setting
- magnesium carbenete crystals sre formod,

10 CAfter fhe seif-zettedle magpeshbn carhonase
slurry contalning the Ane crostal premoting hen-
tonits 35 formed In the xerctian vihilcle, the pro-
cogura for satting tie protuct is preferably thal
cutifned fn Patent No. 2,008,/95¢, stariing at Une

13 65, column 2, pepe 2 of the specliicetion thereof,
which brings out the steps of preferanly pre-
feating the siutyy to sheinisn the e OF set-
tings preferndly adding & cerbcn divklde-con-
suming alkali to the siurry 10 entsume cRYDON

uy gloxige as conversion from thr noiminl {o e
heste errbonate opturs during the stting and
thersby Jaereases the strenplih of the fingl prod-
uety casting the slurry inlo r ferm ar moid
adapted to shape ine composiiion! eflecting the

o5 setting fncenendent of gppiication of pressure Ly
ghpiying nesd to the slurry in the foim while'
meintsining 16 in 8 qulescent staie, and siml-
taneonsly prestuding evaporaticn of subslantial
amounts of molsture o the seiting starty to

28 minimize shrinkage; and Srying thie resuitant
product. Extept for the lncreased steengts whish
nentonile Smparts 15 the Sual predact, e ben.
tonite Wil have no adverse ffest on tie vaious
stepz empityed for setting the praduct.

g8 Tre tesvitans stt basle mmanestume zavbonate
product, even theupgh containdity benisuile, pose
shsens alf the charasteristing outlined {o the spocls
fcation of Patant No. 2,208,754, sterling at Hae
15, coitvmn 2, 6f paEe 4, namely it & relaifvely

46 Light weight, rigid, gne soU~supnoesting, Fater
nally, it is cehular in struvture: and it las B
chalz-Hke appehrsncd.  When the rreferred
quantity ¢! bentapfte previowsiy owilined {z ero-
pioyed and the sef. fiugd drted swialing product

o8 15 made 1o contain about Aiftlesn per venl 5%
by welght of sshestos fibey, ihe rtreentage of
bantonite therela i3 adout sin«entis of one per
ceas {05%3 to about three per cend 350) by
weipght of the fina} product, Such small quentiiy

su Wil not materially &ffect the spectiie praviy val«
ues of the products noted in Patent Yo, 2200154,

Employiaent of the bentonite fo produce the
resydts 0f ouy venton may be citner i a resc-
tiay vebicle in which the seif-zetting predipliiate

pa consists essentinliy of normal kedvaied magnesiv
ym esrbonate crysials alone, or of saeh crystals
ntermixed with other mmateriais. suci: 4% ¢slctium
carbonate which may remgin whea dolomitle
meterial 15 emplored as the scvice of vaw mates

oo Tial. Therefore, In the anponded clatnss, the ex«
pression “magnesiun carhonuate coriposition” in.
fiudes compesttions, suck o5 the doluniide come
posilen referred to. which eonidtin sruicrials in
redition to magnesium carbonate,

g5 We claimy

3. In the methed of produeiny 4 self-set maz-
nesllen cerbonate compesition capkite of use as
& heat insulating material vhercin a precipitnte
of seif~cetiable nermal magnestum envyhonate

Y0 q_x_'gss_n}s_is {orinedAn 8N RGRE0NS INRStian veblele;
the step of catsirg formathon of such precipiiets
iy the presence of- 8 ¢eiloidnd bentoniie divnorsion
te promobe relatively smald ané fing ¢hyatals for
ingressing the strength of the final product.

I8 2, The methed of produsiag a sst magnesium

n
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earvonate compasition which comprises forming
. . i an sguects vesciton vehicle o precikitale af

- -mormal meghasiln carbénale (1 the fomn of ¢rye-
tals ‘having sellesettlng prenestles, causing fot-
'mntior; of surh precipitate i tixe presence of &
.. rzoHardel-bentonite dispersion Lo promaote relative~
<9y smail’and fine crysiels, casing & shurry con-
aining such - preclpitete ang hentontte lnte g
m edopted 10 provide the shape of the final
bty snd.upplying heat to the slurry in the
Iormito er;hance setting of such slarry o 2 fim

The: methind SF produsing s set magneslum
nhts ‘coimbosition which comptizes decoms«

i

& magresum bicarbonate in solution by IS

2,880,041 - a3

sppiication of head and egtiation of the tohition
to provide & brecipliate of pormal megnesitum
carbenete in (he iorm of erystais ligvipy gell.
sebting properties, causing foxmation of such jre~
cipitate {n ihe presence of & golioidyl bentondis
disperston to promgie reixtively smali and fine

rysinls, castng | sitrry contalning such precipis
tsfe and bentoniie into a form gdapted to provide
the shepe of the fnal proguct, and applylng-heat
to the slursy in the form to thhance seiting of

" such slursy to B Srm eake,
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