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'I_‘he present imvention relates to the extraction of mag-
nesium, in the form of salts which may be cnlcined 1o
produce magnesia. i an object of the present inveation
to provide a process by means of which magnesinm salts
in a comparatively pure forin may be recovered from min.
crals such as brucite or delomite, which tootain both cal-
cium and magnesium. ’

It is alrendy known that inm bisulp can be
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nostum in the ore was lenched out. The pH value wos
Mmaintained at plus or minus 0.25 of the stted value by
control of the rate of addition of ihe powdered brucite ore.

Under identicul conditions, using sulphur dicxide alone,
it fvok 25 minutes 10 add the same quantity of Hncly
ground orc without departing from.he staied pH valae and
an extraction of only 55.59% of the magmesium was ob-
tolned.

The rate at which the ore can be added is Jd:pendent
on the fineness of the grinding and the actual character-
istice of the mincral, which vary from ﬁmple 1o sample,
depemding upon origin.

Ry the method above dereribed a purer sululion of mag~
nesium. bisulphite may be obtained than was possible
using sulphur dioxide alone, nnd snch magnesium bisul-
phite soluiion may be produced more rapicly.

According to a further development of the invenlion

extracied in relatively pure form ‘from such minerals by
lepching the mineral with seiphir dioxide in the pregence
of-wator. wlf the pI iy controlled In such operstion to a
value between 4.5 ard 5.5 thera is Ltle simultaneous dis-
selution of calcim as ealeinam bisulphite, It is, however,
an object of the present invention 1o improve on the
knuown process, both 23 regards o the depree of separstion
of the magnesium from caleiam nnd o5 to the rale and
eompleteness of the eXliraction of magnesium from the
mineral, X )

1t Is found in accordance with the present invenlion that
the simuliancous passage of carbon dioxide with sulphor
dioxide in the leaching operalion referred to above im-
proves the rate of magicsium extraction from the minéral
unl at the same tim has the effect of depressing the rela-
tive smount of caleinra extracled! The result js a pufer
magnesium bisnlphite soluion than was ohtained by the
prict art procesy, #Such soluton may be uged dircotly,
for example, in a paper mill, of may be subjected o fur-
ther processing, .-

[t is foongd that calcium i dissolvied jn comparatively
negligible guuntities, I.e. under about 3% of the quantity
of magncgium when the pll of the leaching solution i
tontrolled to a value of 4.5-5.5 snd this contrel of the pH
value can readily be effecled by control cof the rate at
which the reactants are brought togcther, ie. the rate at
which the ore is added o the leaching liguor. At pH
values fess than ahout 4.5, the solubility of calelum ns
calcium bisulphite riscs fakrly sharply and jt is gertainly
preferred to carry out the procesa of the present inventicn
at a pH valie above 540,

The effectiveness of the use of carbon dioxide in con-
junclion with sulphur dioxide for sharpening the s=parativn
of magnesivm fron; calcium is shown by the following ex-
ample.

Tn water safuraled with sulphur doxide and carbon di-
oxide at room fecmperature apd at pH 4.5, magmesium
(25 MgO} has a sclubllity ¢f 14.5 pms. per liire 2nd cal-
ciem (a8 CaQ) has  solubility of only 0.32 gm. per litre,
thus giving a Mg0:Ca0 ratio of 45:1.  En watcr satureted
with sulphur dioxide gas slone, it is [ound that ithe
=olnhility of calcium (as CaQ} increascy to 2.32 gms. per
litee, giving a Marx:CaQ vatio of only £.25:1,

In addition to incrocasing the efficicncy of the separation
of magnesium from calcium jn e sulpbur dioxide leach-
ing pracess, the vse of carbon dioxide very materially in-
creases the speed nnd efficiency of the leaching operation,
In one test Aoely gromnd brucite ore was added to & salu-
tion, mnintaiped in a saturazed condilion by gassing with
hoth sulphur dioxide and carbon dioxide, at pH 5.0 over
a perind ef 15 minutes and in this time 92.5% nf the mag-
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i sul) is recoverad e the solid state by treat-
e

ing the i lution thus produced with

.magnesiom oxide ¢r magnesimtt Lydroxide in aXcess of

the stoichiometric quantily required to convert the mag-
negium bisulphite In the selation o magnesium sulphlic.
* Magnesiym oxlde or hydroxide iz added in sufficicnt
quantity to raise the pH of the liguor to about 2.0 and to
achitve this abont 10% in excess of the staichiometric
quantity is required. The nddition of magnesinm oxide
to magnesium bisulphite solution leads to the pragcipitation
of magnesium sulphite kexahydrate, With the addjtion
of the Atoiehiometric quantity of magoesium oxide or hy-
droxide, only about 0% of the magnesivm is precipitated
in the form of the sulphite from a mazpesivm bisul phite
solution of initial pfl 4.5, ‘The addition of 1045 excess
miugnesium oxide beyond the stoickiometiic quanity raisey
the precipitation of the wagnesivm sulphite hexuhydrats
1o about R0%%. I'he excoss magnesium oxide or hydroxide
is TeEdvered with the magmesium suiphite in the fifter

cake. mp

Magnesia may-be obtainad from thc precipitated mug-,
nesfum sulphite hexshydrate by calcinatioll Which simul=
taneously regenerates the sulphur dioxidd, The snlphur
divxide evolved in the calcinaticn is preferably recycled
for the treatment of fresh org, whilst a liitle more than
half of the magnesium oxide (magnesia). thus produced in
Tetained for addition tov further quantities of magnesiume
bisulphite solution.

Wa clolm:

1. A process for the extraction of magnesium from a
mincral containing magnesivm pnd caleinm which com-
prises Ieaching the mapnesium therefrom by treating said
mineral with a satarated aqueous sclution of sulphuc
dlioxide and varbon dloxide whilst maiataining the pH
value of seid solution within the range of 4.5 to 5.5 to
produce a solution of magnesium dlsulphite which con-
taing calcium, in digsolved compound form, in lesk
amount, measured as Ca0, than about 3% of the mag-
nesium measured xs MpO.

2. A process for the extraciion of magnesiurn as claimed
in eleim 1, which compriscs adding fincly ground mineral
to & solution of sulphur dioxide und enrhon dioxide, main-
fained in & snonrated eondition by prasage of # stream of
both gasses ihcrethrough, fthe mineral being added at
such rate that the pH value of the solulion is mointained
at about 5.0.

3. A progess for the extraction of magnasium as claimed
in claim 1, further comprising adding a subsiancs salscted
from the proup conslsting of magnesicun hydeoxide and
tnagnesinm oxide (o raid solulion of magnesinm bimd phite
in a quantity in excess of the stoichiometric quantity re-
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quired to convert the magneshiin bi»'ulp{nilc of said sofu-
tion to magnesivm sulphite and eollecting the resultant
precipitate conlaining magnesitm sulphite hexahydr_nm.

4. A process for the extraction of magnesiom as claimed
n glaim 3, whereln the substanee sclected [rom the group
consisting «f magaesinm hydroxide and magnesium oxide
iy nddded in such quantity 2s to raise the pE valne of rhe
solittion 1o ahout %.0. .

5. A progess for the extraction of magnusium as claimed

in claim 3, further comprising calcining the collected 1p

precipitale to convert substantially the whole of the mag-
nesium content to magnesium oxide.
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1571 ABSTRACT

Pracess of purification of magnesic raw -material, Sul-)
phur dioxide i1 cllowed to react with nn aqueous sus-
pension of caleinated magnesite, crude of contaminated
maghesium oxide,* magnesiuin  bydroxide, - hydrated
magnesinm Sarbofiates, or crude Siysials of magnesium
sulphite, and, after Fenching a pH of 3 t577.5 the reaction
mixlure is separated info 4 solid phase at* Teast one froc-
tioh of Wwhich s rich in Mg8Oa.xH20,% Whercin x stands
for 3 or'6,"uid nt “Tedist one fraction comluming concen-
trated jinpuritics. The whole process is carried out at
lenst once. A reaction mixture having a pH below 5 can
be preferably transferred to pH 5.2 by the addition of an
nlkali, e.g. axide or n hydroxide,
whercupon sepueation of at Jeast two fractiooy of the
solid phase is accomplished. ‘The fractions oblnined cnn
be further purificd by mixing in a hydrophilic liquid,
and by a Following separation. The fraction of crade
magnesium sulphite erystals can be heared to a tempera-
e over 60 degress C., preferably to 90 to 100 degrees
C., whereupon the solution containing magnesium sul-
phite is separated from solid impurities, or the treater
mixture is cooled o o temperature below 60 degrees .
and sodid phasecs are separated into one ar mors Frac-
tions rich in Mg80;.xH1O end to one or more fracGons

muinly containing impurities. [Fijtration, sedimentation, -

or centrifugation can be used for the separation.

8 Claims, No Drawings
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PROCESS OF PURIFICATION OF MAGNI'.SIC
RAW MATERIAL
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studge is produced from which rough eryseals are ulm
casily scparated,
A_very fine studge of i 1mpunur:s is prnduoed by uver
{ actdification, for example, by introducing an excess of’

Magnesite is the most imporiant natural mxgnm:c 51 503 below a pH=5, the pH being then raised to & pH

taw material. Before its industrial employment, it is
usually treated by calcination i order to produce mog-

"mesium oxlde, which has more advantagcous physical

and chemical propertivs. The traditionu] production of
magnesite refractory linings is based on this, and cal- 10
cinated mapnesite is also now used in the desulphuriza-
tion of flue gases and in the production of cellulase by
magnesium bisulphite rechnology.

Serions difficulties are caused by impurities in all
these cases; such impurities are contained in naturad 13
magnesite in the amount of § to 25% by weight. This is
why scveral lechnologies for producing pure magne-
sivm oxide from magnesite have been proposad, Never-
theless, these have: the drawback that they consume
expensive chemleals (s, HNOs and NHsin the cnse of 20
nitrate technilogy); less valuable by-products arc pro-
duced, and they are more demanding as far ds invest-
ment and energy are ¢concermned. |

These drawbacks are climinated by the process of
separation of impurities in the treatment of calcinnicd
magnesite, contaminated magnesium oxide. magnesium
hydraaide, or hydrated magnesium carbenatcs in aceor-
dance with tbe invention. In such method salphur diox-
ide is aliowed fo react with an aqueous suspension of 0
caleinated mugnesite, ¢contaminated magnesivm oxide,
magnesium hydroxide, hydrated magnesium carbon-
ates, crude crystals of magnesium sulphite, or with an
aqueous suspension of a mixture of these cnmpoun'ds.
Aller reaching a pH of 3 10 7.5 the reaction midxture of 45
the solid phase is scparated into one or maie fractions
rich in MgSQ3.xH0 wherein % stands for }'or 6, and
inta one or more fractions mainly containing impuritics,
the wliote pracess heing carried out at least once.

Caleinate of magnesium sulphite-can; for crample, 49
2lso serve-ns the contaminasd magnesiom oxide; such
sulphite originates in the magnesite process of desul-
phurization of air polluiants. Besides impurities origi-
nating from magnesite, it also containg impurities
canght from desulphurized air pollutants such as fly-ny 45
from waste

The invention utilizes the known fact that MgS0a has
a very low solubility in water. A metastable solution
can, however, be prepared under certnin, relatively
eagily realizable conditions, frem which solution crys- so
tallobydrate MgS8O3 with 3 or & molecules of crystal
water and appreciably differcat sizes of crystals can be
prepared under specific conditions. Mg803.3H0 has a
crystal siz¢ of around 0.01 mm und MgSOa.6H20) has a
crysial size of around 1 mm. DifTerent sizes of particles 55
and dengities thereof permit 1he separation of solil in-
purities with a wide range of densiticy fram magnesium
sulphite crystals using one-stuge crystatlization or ré-
peated crysuallization, if need be, follewed by sedimen-
tation, filtration or centrifugation. 0

For example, in the trestment of magnesites of the
silicate type, it is advantageoas 10 teeat MgpS501.3H0
beeause the SiQy contained in it i8 present i 8 coarse
form, and it & casily separated from the fine Mg80;3,3-
H320. On the gontrary, in the case in which the ferric 65
type of mzguesite s treated, or when it is necessary
sbave sll to separate irmn, L is advantageous to operate
in the region of Mg50:.6H20, because fine {erruginous
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-over 5.2 by the addition of al alfuli. Temporary dissolu-
tion of impurities, u;p:.mally of iron, ‘takes p!au.c by
renson of over-acidification: their rc‘,_-alcd precipitation’
takes place in a fine form, which fnrm is eusﬂy sx:parablc
from rough crystals.

Fn the separation of impuritics by the process rocord-
ing o the invention, sdmetimes, contrary to the abave,
@ part of the impuritics is stripped intoe the frastion con-
taining aufphite crystals. 3t is then possible 10 subject the
fraction obtamned by sepuration to repeatd separation
in a second-or ¢ven a still {urther stage. Scparation of
irnpurities is further improved by a simple aperation. A
part of the impuritics can b2 centaited in the orijinal
sulphlie crystals, that is, it ¢an.be a part of the cryataly’
themselves. These impuritics are not then separated by
the zbove described separation; In this cos, nsgnésium
stiphite crystals are tranisferied into'n liquid phase (they
are dissolved) and then they arc again separated.. Sub-
smntially purer crystals arc thus formed, and-solid-im-

purities are then aepsrnted from them; this can be sunply
camcd out by aliowing sulphur dioide 10 react: with &
sujpension "containing - mognesium - sulphite’ wherchy
water-solisble Mg/HSQi/, is formeds: which is trans-
ferred Buck to M2S0s by an alkali addition;: greférably
MgQ or Mp/OH/2,-30.thai muymesium sulpliite L‘ryntnl-.-'

“lizcs out.- “Aldternatively, it is possible to- dissolve the
aqueous dspension of the ¢rude magnesium -:ulphll.c
crystals by hcating them to a tcmperature over 60 de-
grees C., preferably to 90 to 100 degr\ées C,; solid impu-
rities are then removed from magnesium -m]phm: 'r-y
separation,

The process for the purification of magnesinm cavw
malétinls according to the invention is siznple, undé-
mnndmg as far a8 investment and cnergy are: c.oncx:rned,
and very effective. The transformation of magriésiuin
raw material {0 magnesium sulp)nu: Ba preconrllncm-
however, magnesium sulphite is a7 intermediate or
by-product of several known and industrinlly employed
technalogies, Tn guch cases, the employment of the
process according to the invention is very easy, and the
given technotogy gains wholly new possibilities with-
out appreciable disadvantages. Thus, for example, in the
dmulphunzauan of the waste gases from thernial powér
stations by the magnesite process, megnesium sulphite is
formed’ as an intermedialg: such sulphite s thermally
split 1o magnesium oxide anil sulphur diozide. Magne-
sium oafde, however, cantains upproximaicly 30% be
weight of impuritics, so that it is unusable as 2 product.
When this crude magnesium sulphite is purified by the
progess according to the invention, magnesium oxide
containing up to 99.5% by weight of MgO is abtained;
thig is & required product, for exemple, in the’ mehber
indusiry, in the production of transformer shects, of in
the production of sintered magnesia.

BXAMILE 1

1 m? of water was placed in a glasy reactor having
conical bottom amd n conling cnil; 71 kg of calcinated
mugnesite (composition: 77.2% of Mg0, 4.1% of 8i0;,
2.3% of Ca0, 7.14% of R103, 8.19 of losscs at anneal-
ing, all percentages being by weight) was fed into the
reactar, and $0; from o supply thereof stored under
presstire in & containcr wis infroduced under stirring.
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The reaction course wes followed by the determination

of the'pH of the'reaction mixture. The pH Fell fram the
injtial valun of 8.3 to 6 within 15 minutes; the iempera.
ture waa kept at 35 degree C. by cooling. Stirring was
then stopped, and the contents of the reactor were al
lowwed. 1o reat. A light-layer of crystals quickly grew in
the conical bottom of the reactor, a layer of deeply
brown suspension was present above the layer of crys.
tals. The depth of the layer of light crystals did not
increose after 3 minutes; the light crystal layer waa
discharged threough the reactor bottam outlet ta a
stirred reservoir after one more minute. The volume of
this fight suspension was 0.25 m3, By analytical determi-
nation nird microscopic observation it was found that
the light crystal was MpgS03,6H20,

“The deeply brown suspension which rema.mud in he
glass reactor was allowed to settle for 30 minutes; dur-
ing this time it separated into a clear ypper layer having
a volume of 0.6 m? and a sludge lower laver having a
volume of 0.15 m?. The lower layer wna discharged to
waste, the upper layer wns leflt in the renctor and the
suspension of MgS036Hz0 from the reservoir was
reintroduced into.it. After & short stirring, the-suspen-
sipn was allowod to settle for four minutes, and the
lower layer baving a volume of 025 m? containing
MgS01.6H0 crysials was then disckarged. Afier 30
minutes, the remaining sludge layer was also separated
into fractions of a clenr liguid.and n brown sodiment.
The brown sediment, in the amount of 50 L, wag dis-
charged into waste, and 550 L of the remaining clear
liquid was used for the preparation of a suspension of
culcinatéd magnesite for-ithe next’ chnrgc.

A sampie of the MpS03.6H20 crystals prndu(:cd was
calctnated at 1100 degrees C. Magnesium oxide was
obtained which contained 94.0% of Mg, 2.3% of
5103, 1.6% of Ca0), 1.7% of R3S03, and 0.2% of losses
by annealing, all purcentages being by weight. From the
mags balance, it was found that 82% by weight of the
Mg contsined in the raw material was iransfermed
into MgS03.6Hz0 crystals, 3.5% by weight was trans-
formed into drained shudges, and 14% by weight was in
the liquid phase £1 a MgSOs solution and MpSOy
formed by oxidation.

EXAMPLE 2

1 m? of waler was placed in & glass reaclor having a
conical bottom and n cooling. coil; 71 kg of calcianied
magnesite ([compasition: 77.2% of Mg0, 4.1% of Si0y,
2.3% of Ca0, 7.1% of R20,, and 8.19% of losses by
annealing, all percentages being by weight) was fed into
the reactor and S30; from a pressure container therefor
way introduged into the reactor under stirring. the pH
fell from an initial vatue of 8.5 1o 3.8 within 3 minutes,
and the emperature 103 o 65 degrees C. Cooling of
the reactor was (hen started, and 72 kg of calcinated
mapnesite was added to the reactor within five minutes.
The pH was thus raised to a value of 6.2, The tempern-
ture of the comtents of ithe reactor wat maintwined
within the limits of 35 to 42 degrees €. for 20 more
minules.

The conients of the reactor were mixed by a cyclone
thickener For 10 minutes. 0.5 m? of MgSO3.6H0 crys-
tals and 0.55 m? of 4 suspension of brown sludge werg
obtained. The suspension of crystals was purified from
the liquid phase using a filtration centrifuge, 250 kg of
maoist wryslals ol yellowish color being obtained. The
suspension of hrown sludge was filiered using a vecuwn
drugn filter, 23.5 kg of brown filfer cake being obtained.
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Analytical determination tevealed the following com-
pesition of the components:

MgO G0 Si0; fo

hrown cule (% by weight) 2.1 525 644 (X}
moiat cryatal (% by weight) 18.6 0,43 — 0.2
EXAMPLE 3’

250 kg of mnist crystals abtained by the pracess ac-
cording to Example 2 was sugpended in 1.6 m® of a
solution containing 5% by weight of Mg504 and sotu-
rated MgS0O; ot a lomperature of 25 degrees C, The thus
produced suspension was heated to 99 degrees C by
pessing it through n {nbular heat ¢xchanger, the suspen-
sion then being lead continuously into a centrifugal
filter. 1.5 m? of filtrato was abtained which was atlewed
to cool freely. Clear white crystals were formed in the
course of cooling, ‘The second day, when the tempern-

e of the puspension fell to 25 degrocs C., n lguid -

phase separaied from crystals in the ceatrifugal filter.
220 kg of moist MgSO16HO crysials was obtained;
such crystala contained: 17.08% of MgG, 0.1% of Fe,
0.002% of Ca0, and 0MNG of 5i0y, all percentages
being by weight.

Although Lhe |nvcnuon is illusirated and describod
with reference to a plurality of embodiments thereof, it
is to be expressly understood that it is in no way limbied
to the disclosure of such preferred embodiments but ia
capable of numerous madificntion within the scope of
the appended claims.

We clain: |

1. A provess of purification of magnesic raw materi-
als, comprising the following steps in the order named:
(1) allowing sulphur dioxide to react with an aqueous
suspertsion of magnesic raw material chosen from the
group consisting of cal¢inated magnesite, crude Magne-
sium nxide, conlaminated magnesivm axide, mag;
hydroxide, hydmwd magnesium  carbonates, crude
crystal of magnesiwm sulphite, and mixtures of rwo or
more of the above marcrials to form a solid phase com-
posed of at least one fraction rich in Mp803.XI1:0
wherein X stands for 3 or 6, and ot feast one other frac-
tion contalning predominatly sclid impurities, andh, (2}
scparating the s0lid phasc into said at least one fraction
rich in MgS0+.XH30, and into 3aid at least onc other
fraction containing concentrated impnrities.

2. The process according 1o claim 1, wherein the
recited steps in the order named are  repeated 4 piurality
of tines.

3. The process according to cloim I, whercin, after
the reaction mixture has reached a pH below 3 the pH
is adjusted to a value over 52 by the addition of an
alkali, whereapon separation of at lcast two fractions of
the solid phase is accomplished.

4, a process according (o claim 3, whereein the alkali is
<losen from the group consisting of magnesium oxide
and mapnesiom hydroxide.

5. A process according to sither of claims 1 or 4,
wherein the fraction rich in MgS$01.xH20 is mixed with
a hydrophilic lignid and 5 subjected to further separa-
tion,

6. A prucess according 10 Gluim 5, comprising heating
the fraction rich in MgS03.xH0 10 a temperature over
60° C., whercupon the selution conlaining magnesium
sulphite is separated from said impurites.

4,474,737
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7. A process aceordiag to claim 6, wherein the frac-
tion of crude crystals of magnesium gulphite which is
mainly in the form of MgS50;,6H1Q is heated to a tem-
perature in the range of 90 to 100 degrees C,

8. A process according 10 ¢laim 1, farther comprising
the sleps of forming an agucous suspension of the ealid
fraction of mngnestum sulphite crystals formed in the

" process of ¢laim 1, the solid fraction being mainly 1n the

k]

20

13

35

45

55

3]

form of MgSC01.6H20, heating said aqueous suspension
to & temperature over 60 degrees €., cooling the thus
heated mixture to a temperature of below 60 degrees C.,
and separating the solid phose into one or more frac-
tions rich i MgS0s;.aHz0, wherein x stands for 3 or 6,
and to ohe ar more fractions mainky containing impuri-
cs.
o * LI LA |
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Como resultado del examen de fondo, realizado con fundamento en el articulo 45
de la Decision 486 de la Comision de ta Comunidad Andina, se le comunica:

1. Documentos estudiados

Descripcién: Folios: 23 a 33 como se radicé inicialmente
Reivindicaciones: Folios: 34 a 38 como se radico inicialmente
Figuras: Folios: 39 a 41 como se radicd inicialmente
Prioridad: AU2005900431, 1 de febrero de 2005

2. Objeto de la invencidn

Titulo de la invencién:
Proceso para la produccion de dxido de magnesio (folio 1).

El problema planteado en esta solicitud es como recuperar el magnesio
descartado de los procesos de lixiviacién a presién de menas de lateritas para
usarlo en el proceso de recuperacién hidrometalrgica del niquel como
neutralizante.

Para solucionar este problema técnico se desarrolla un proceso para la
recuperacion del 6xido de magnesio.

Clasificacion internacional de Patentes (IPC) en CO1F5/02

3. De la solicitud de Patente



P

intervalo puntual para cada una de las caracteristicas técnicas, no siendo
estas precisas ni claras, ya que no permiten una comparacion con el estado
de la técnica.

En conclusidn, el capitule reivindicatorio no cumpliria con el requisite de claridad
de acuerdo con el articulo 30 de la Decision 486.

4, Determinacion del Estado de la Técnica

Considerando que la fecha de presentacion de la primera solicitud de patente de la
cual se reivindica prioridad es: 1 de febrero de 2005, se buscaron documentos del
estado de la técnica relacionados, con fecha de publicacién anterior a esta.

L

o . Fecha de
N Documento Titulo publicacién
D1 | US3085858 RECOVERY OF MAGNESIUM COMPOUNDS FROM ORES 1963-04-16

D2 | US4474737 | PROCESS OF PURIFICATION OF MAGNESIC RAW MATERIAL 1984-10-02

D1 describe un proceso para la extraccion de magnesio de una fuente mineral que
contiene caicio y magnesio el cual comprende la lixiviacion del magnesio por el
tratamiento del mismo con un solucién saturada de dioxido de sulfuro y didxido de
sulfuro gaseoso manteniendo el pH en 4.5 a 5.5 para producir una solucion de
bisuifito de magnesio el cual contiene calcio el cual es disuelto. Luego se adiciona
una sustancia del grupo del hidréxido de magnesio ¢ 6xido de magnesio para la
solucién de bisulfito para obtener un precitade de sulfito hexa-hidratado de
magnesio. Luego el precipitado se calcina para obtener Oxido de magnesio (Reiv.
1,3y95).

D2 describe un proceso de purificacion de material de desperdicio. El dioxido de
sulfuro permite reaccionar con una suspension acuosa de magnesio, hidroxido de
magnesio, entre otras aun pH de 3 a 7.5 la mezcla de al reaccién es separada en
una fase sdlida y al menos una fraccion rica de MgSO3.xH20 donde x se
encuentra entre 3 o 6, y al menos una fraccidbn que contiene impurezas
(Resumen).

5. Analisis de patentabilidad (segln requisito) (articulo 14 D486)
Novedad (articulo 16 D486)
Respecto a la reivindicacion 1

La reivindicacion 1 hace referencia a: "Proceso para la recuperacién de oxido de
magnesio a partir de una fuente que contiene sales de magnesio, incluyendo dicho
proceso los pasos de:

a) anadir un alcali y didxido de azufre a la fuente que contiene sales de
magnesio, en un paso de lixiviacidn para formar un bi-sulfito de magnesio
conteniendo el lixiviado;

b) separar los materiales insolubles del lixiviado;

c) separar el didxido de azufre en exceso del lixiviado y hacer precipitar el
mannacin en farma=a de hidrata de eiilfite da mannacin eAlidn:



Analisis de las diferencias de {a invencion: /ﬂ/

i ' . e D1 D2
Caracteristicas Esenciales de la reivindicacién 1 US3085858 US4474737

Proceso para la recuperacion de oOxido de magnesio a | Si(Col 1lineas 11-

partir de una fuente que contiene sales de magnesio 13) Si{Resumen)

a) afiadir un alcali y didxido de azufre a la fuente que
contiene sales de magnesio, en un paso de lixiviacion | Si(Col 1lineas 18- | Si (Col 2 lineas
para forrmar un bi-sulfito de magnesio conteniendo el 20) 3-8)
lixiviado

b) separar los materiales insolubles del lixiviado; Si (Col 1lineas 35-
separar el didxido de azufre en exceso del lixiviado vy 35 Col ? lineas Si{Col 2 lineas
hacer precipitar el magnesio en forma de hidrato de 1(:;_22 97-29) 20-28)
sulfito de magnesio solido ’

c) separar el hidrato de sulfito de magnesio solide del | Si(Col 2 lineas 35- | Si (Col 2 lineas

lixiviado al cual se le ha extraido el magnesio 36, Reiv. 3) 28-31)
d) calcinar el hidrato de sulfito de magnesio sélido y | Si(Col 2lineas 38- | Si (Col 3lineas
recuperar el magnesio en forma de oxide de magnesio 40, Reiv.5) 32-34)

De acuerdo con el cuadro anterior donde se comparan las caracteristicas técnicas
de la reivindicacion 1 con las anterioridades D1 y D2, se concluye que el proceso
para la recuperacion de 6xido de magnesio a partir de una fuente que contiene
sales de magnesio descrito en la reivindicacién 1, ya era conocido en el estado de
la técnica como se evidencia con las anterioridades encontradas. Por lo tanto la
reivindicacion 1 y sus dependientes no pueden considerarse nuevas.

6. Conclusién

Los requisitos de patentabilidad de la presente solicitud se encuentran afectados
asi:

N° Documento N° Reivindicaciones afectadas Requisito que afecta
D1 US3085853 1-31 Novedad
D2 |  US4474737 1-31 Novedad

En cumplimiento del articulo 45 de la Decisién 486 de la Comisidon de la
Comunidad Andina, se le indica que debe dar respuesta dentro del término de 60
dias contados a partir de la fecha de notificacion de la presente comunicacion. En
caso de no dar respuesta al presente requerimiento, ¢ si a pesar de la respuesta
subsistieran los impedimentos para la concesién, se denegara la patente.

Notifiquese el presente oficio conforme a lo dispue:sto en el numeral 5.2, literal e),
del capitulo quinto del titulo primero de la Circular Unica N° 10 de 2001.

JOSE LUIS SALAZAR LOPEZ

Director de Nuevas Creaciones (C)

El anterior requerimiento fue notificado por fijacién en lista, de fecha
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