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ABSTRACT
Residual seawater brines from sodium chloride plants and potash waste brines are
rich sources of magneshkun and other elements, but the impuritics present in them
make their exploitation difficult. }t is demonstrated here that megnesium oxide and
magresium hydroxide of high purity can be produced from these sources.

In the developed method for the production of magnesium oxide, the desullated
brine from a potassium-magnesium-suifate, double salt, pilot plant is salar-concen-
trated to 1.31 specific gravity to reduce its sodinm chioride concentration, This
brine is evaporated to dryness. The dry salt is decomposed and converted to mag-
nesiam oxide by calcination at about 1500°C.

For the production of magnesivm hydroxide, the brine from the sodium chloride
plants is concentrated to 1.31 specific gravity and then mixed with ammonia. The
magnesium hydroxide thus formed is separated from the Higuor by filtration, washed
with water and dricd. The ammonia is recovered by distiliation and recycled to the

process.

INTRODUCTION

Magnesium oxide is commonly obtained by buming
magnesium hydroxide. Magnesinvm hydroxide in turn is
produced from magnesium soluble salts by reaction with
calcined dolomite or calcined limestone (Chesny, 1936;
Manning, 1938, 1947; Shreve, 1956; Vohua, et &, 1968;
Gormly, 1969; Hall and Spencer, 1969; Hall and Spencer,
1973; and Fernandez-Lozano and Richardson, 1975).
Magnestum oxide may also be obtained from dead burning
maturally occurring  magnesites or  from  magnesium
chloride-rich brines {Norden, [956; Hall and Spencer,
1973; and Norden, 1974). Al the present time the mag-
nesium hydroxide s produced from seawater using caleined
dolomite or limestone as a magnesium precipitant agent,
The seawater is the universally used raw material, but due
ta its low content of magnesium, it is necessary 10 process
targe quantities of it, which causes the fixed costs and oper-
ation costs to be high. In addition, it is necessary to have
available high purnty delomite or limestone.

Sources richer in magnesiom than seawater are the re-
sidual bhrines from seawater desalination and sodium
chioride plamts. However because of the high sulfate ion
concentrafion, which in the presence of Ca (OH). precipi-
tates as CaSO,. 2H, 0 together with Mg(OH)., the separa-
tion of hoth products being very difficult and expensive,
these sources have been seldom used for the production of
Mg(OH) or MgO. It is demonstrated here that these brines
may be used for the production of high purity Mg{OH}, by
the ammoniation process proposed in this work.

Other rich and purer sources of magnesium are the re-
sidual brines from the plants that produce potassium-mag-
nesium-sulfate double salts (SPM salts) from seawater brine
and the brines from Epsomite-Camallite-Sylvite plants
{Fernandez-Lozano, 1973, 1974, 1975 and 1976). These
brines may be used for the production of kigh purity MgO
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by the direct calcination process praposed in this work or for
the production of Mg{OH. by the amnmoniation process.

fn Israel, high purity M20 is being produced from
purified Dead Sea hrires by decompasirion of the chlorides
at high temperature {Noreden. 1974}, A similar process was
used in a piant constructed in the U.S AL and placed in
operation in the sumumer of 1933, but fn this case the raw
material was rich purified MgCl; brinc from a Langheinite
plant iNorden, 1936; Gloss and Dancy, [958). The process
was dismantied because of the lack of marker for ihe HCI
byproduct, In 1937, a U.S. Governmment patent was issucd
which outlined a process for purifying magnesium chiorida
rich brines (Dancy, 1937} This patent, even theugh
reasonabiy informative, docs oot allow fair conclusians to
be reached vn the possibiliies of using seawater brines as
raw materiats in the production of high purity MgG, nefther
does i1 provide any information on rates.

No prior studies have been published on the production
of magnesium oxide and magresivm hydroxide by the
proposed methods from concentrated seawater brines. It
was this tack of infurmarion and the importance of the sub-
ject which prompted this investigation.,

Figure 1 shows the gquantity of different chensicals that
could be recovered from the brine of a one million fon
NuaCl plant from seawater. [f all these products were sold a
the present world price. the value would be quite large,

SCOPE OF THE INVESTIGATION
The main objectives of the present investigation were:

t. To develop and demonstrate in the {aboratory two simple
processes for the productien of high purity magnessivm
oxide and magnesium hydroxide from concentrated sea-
water hrines.

To prepare subtable seawater brines for the processes.

3. Te preparé 2 crude magnesium oxide suitable for the
production of high purity magnesinm oxide.

4. To evaluate some of the most important varizbles that
control the impurities and density of the MgO product.
These vagriahles are a) Type of reducing agents used,
b} the concentration of reducing agent, <) calcination
temperature, and d) calcination time.

3. To evaluate some of the most important variables rhat
control  the recovery  efficiency and purity of the
Mg{OH); product. These varishles are 1) Brine con-
concentration, b) ammonia concentration, ¢) rcaction
wemnperature. and d} reaction time.

6. To present an outline of the proposed processes.

These six objectives have been met by the investigarion
summartzed I8 this paper.
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Figure §. The seawater brine from Halite Plants 15 an important
source of many chamicals.

DESCRIPTION OF THE MAIN
SETS OF APPARATUS

The apparatus employed in the preparation of Mg was
designed to accomplish high temperature calcination of
small sumples. Provision was made for setting und main-
taining a constant temperaiure, for simulating somewhat the
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atrnosphere of a direct fire dryer and for fairly rapid move-
ment of combuxtion gases and volatized impurides. This
apparates consisted of the following essential parts. D oa
cylindrical resistance fumace with an adapted gas burner.
The 30 em x 10 cm cylindrical heating chamber s an en-
closure with a refractory lining, a surrounding layer of heat
insuiation and an outer stzel jacket; 2) three thermocouples;
3) a gas bumner; 4} a potentiometer, and 3) three high tem-
peratore calcination cups. The chamber was connecred
through a silicon carbide wbe 1o a fadfing water line: this
procedure Facilitates rapid evacuation of the combustion and
volatized gascs from the heating chamber, A schematic
diagram of the assembled apparztus is shown in Figure 2,
The apparatus employed in the preparation of Mg(OH),
was designed to accomplizsh the rapid mixing of measured
amounts of brine and smmenia and the rapid separation of
the resulting crystulline previpitute of Mg(OH), from the
reaction sohition. Provision was made for setting and main-
taining a constant temperature, for agitation and for measur-
ing the time of the reaction. The reactor proper was a
Q.V.E. intemally cooted pressure vesset with inizmal baf-
fles, 2 sfoping hottom, and a4 center outlet tube i the hot-
tom. The reactor could be pressurized to 50 psig for rapid
filtration of its contents at the proper moment. The filter
redia was a disk of medium porosity canvas cloth placed on
2 perforated stainless steel plate as shown in Figure 3. The
injector was a jacketed pressure vessel with 4 solenoid valve
in the dischurging port for rapidly charging the solutian into
the reactor. The remperature in the reactor was measured hy
2 chromel-alumel thermocouple, the reaction times were
measwred with an electronic timer and the ammonia con-
centration i solution wus determined hy analysis. A
schematic diagram of the assembled apparatus is given in
Figure 3.

HIGH  TEMPERATURE
ELECTRICAL ~ GAS
HEATER

a2

LABORATORY WORK

Preparatian of residus! SPM seawater brine, The re-
siduat brine from a salt field with 1.26 specific gravity was
sofar concentrated to £.21 specifie gravity in plastc recian-
zular tanks. The evaporation proceeded under natural condi-
tions, with the temperature of the brine varying between 26°
and 457°C. The brine was then separated from the salts by
vacuurs filtration. The concentrated brine, free of solids,
was dischaiged into an agitated vessel and methanot added
while stirring. The guantity of methannl added was equal to
04 by weight of the brine-alcohol mixmure. The residence
time in the methanolator was adjusted 1o about 33 minutes
and then the slurry was discharged into a vacuuwin filler,
where the sobids (K 850, MeS0,-4H.G) were removed
and discarded and the filirares weare distilled for recovering
the methanol. The brine, free of methanol, was solar con-
centrated again w0 1,31 specific gravity lo rermove some
more NaCl from soletion. The results shown in Table |,

TABLE |

Compasition of the Hesidual Bring
from an SPM Plant

Components Composition, % Weight
MpCl, 23.625
NaCl LDSE
MaS0, 3.9138
Kl 0.466
MeBe, 0. 181
B, O, .026
CaSq, 3.067
30, {10323
Fe, Oy {J.(%)3
AL Gy 3.032
Mn() 0.002
H.O FENGEE
Potencliometer
1 ; Cureant
—

Source

H0

y TO WASTE

Figure 2. Schematic diagram of the apparaus used in the caleination work.
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Figore 3.  Schematic flow diagram of the ammonkator reactor crystallizer,

reveal that the brine so prepared is very pure and rich in
magnesium chloride. The ionic composition of the liquid
ard solid phases was chemically evaluated by the procedure
propased by Rafols (1969},

Preparation of crude magnesium oxide. The purified
brine, free of most of the potassivm, sulfates, calcinm, car-
borates and sodium was evaporated to dryness at 96°C for
three hours in a thermo-circulator low temperature oven and
analyzed; the resubis are summarized in Table 2. Weighed

TABLE 2

Composition of the Salis Obtained by
Evaporation to Dryness of the Residual Brine
from an S¥M Plant

Companenis Camposition, % Weight
Mgl 43,685
Na(l 1.95%
MpS0; 1,701
KCE G.B5H
MgBr, 8.377
B. Oy .06
CalG, 3.11%
S0 0.040
Ad; Oy 0.004
Mn{) 0.004
H.0Q 30.844

samples of § grams of the dry sabt were placed in the calci-
nation cups and calcined in the apparatus shown in Fig-
ure 2.

The test was begun by heating the samples to the test
temperature, keeping the test temperature for the desired
calcimation time. Finally, the fire was stopped, and the
sample cooled, weighed and amalyzed. The results are
saminarized in Table 3 and reveal that the conversion of
mignesivm chioride to magnesium oxide is almost complete
in 40 minutes at 500°C. The results reveal akso that very

TABLE 3

Composition of the Crade Magnestum Oxide Obtained by
Calcination at 500°C of the Drv Salt with a
Composition as Shown in Table 2

Companents Cemposition, % Weight
Mg 78.980
Nu’l 7.523
MaS0, 5.81%
Kt 3.761
Mg, 3.226
B. O, 9.142
Casd, 0,427
S:0, (.164
Fe. (3, 0.024
Al Gy 0.016

A 0.016
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little magnesium suifate is decompased under these condi-
tions. It is important to rote here that some magnesiurm
chloride should remain in the crude magnesium oxide since
it is necessury for the formation of magnesivm oxychioride
which acts as cementing bonding material. and improves
pellets strength, Tests were conducied at other temperitures
and heating times, but the resulis are not reproduced here
for the sake of brevity.

Binding promoters, reducing and sintering com-
poands. Water is udded to the mixture of the crude mag-
nesium oxide and carbonacecus material 10 promate the
formation of binding compounds. The water reacts with the
magnesium oxide and undecomposed magnesiwm chloride
to form nragnesium oxychloride which is a cementing bond-
ing material. This compound acts as hinder when the crude
magnesium oxide is briquetted. The quantity of water
utilized in this study was egqual to four percent by weight of
the migture of crude magnesiom oxide and carbonaccous
materials. The effects of this variable were not investigated
because of the time limit of this study.

Carbonaceous materials act as reducing agents and were
added to the crude magnesivm oxide to assist in the vola-
tilization of impurities during high temperature calcination.
Several carbonaceous materisls were tested and the results

TABLE 4

Composition of Magassivm Oxide Obtained by
Caicination at 1500°C of the Crude Magnesium Oxide with a
Composition as Shawn in Table 3

Components Coempasition, % Weight
MzG 90 174
50 0. 168
Ca(y D.501
Fe, O, (.025
ALO, {LOIR
Mu() G018
SOy 0.044
Cl 0.040
Na 0.008
B; (O, (1L.00R
K 0.0604
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are stnmarized in Table 3. These data reveal that any of
the compounds ested were effective in the remaoval of im-
purities. Coal coke was used in this study since it removes
impurities somewhat more efficiently than the other car-
bonaceous materials, and the gquamities used were |, 2, and
2 pereent based on the weight of the crude magnesiom
oxide. The results are shown in Figures 4 and 3 and dis-
cussed later in this study.

Sintering compounds are added to produce mugnesium
oxide for basic magnesia hricks. These compounds helong
to the silica family and consist of finely divided calcium
oxide, tale, guartz, diatomaceous carth and silicon oxide.
The amount added depends on the desired magnesivm oxide
content in the final produce and should be mixed with the
crizde magnesium oxide before the addition of water and
after the addition of the carbonaceous material. These sin-
tering compounds fmprove the hardness of the briguetles
ard have conswdersble effects on the ultimate chemical and
physical properties of the final product.

Pelletization. To ensure intimate contact between the
carbonacecus matertal and the impurities, the moixtere of the
crude magnesium oxide and carbonaceous material was
briguetted before final calcination. It was found in the
course of this sfudy that calcination without briquetting re-
sults in inadequate removal of the impurities. The results
are now shown here for the suke of bravity,

Pelletization of the c¢rude magoesium oxide and car-
bonaceous material s particularly important with respecr o
the calcination oparation, It facilitates the movement of the
cambustion gases and air in the calciver and minimizes the
dust problems.

The pelletization can be made in any suitable apparatus.
Ax stated hefore, the addition of water to the mixture of
magnesium oxide and carbonaceous material promotes for-
mation of cementing bonding materials, therefore improv-
ing the strength of the pelets. The pellets used in this shudy
were small eylinders 2 mm X & mm formed at a pressure of
5,000 pounds per sguare inch.

Preparation of high purity magresium oxide. The
crude mugnesium oxide was intimately mixed with the car-

TABLL &£

Composition of the Magnestum Oxide Produced by Caleination of Crude Magnesium Oxide
with Different Carbonacecus Marerials as Reducing Agenis.

Calcination
time, 1 hour.
Calcination
Temperature
C
Crude Magnesiom Oxide
Reducing Agents
Coual Coke 1500
Coat Tar Piteh 15}
Petroleum Cuoke 15(3)

Asphalt 1300

% Wt
Reducing
Agent Na K S, 1.0,
2.958 17735 4.041 8.1
1.0 1.004 0.004 009 0.007
3.0 00605 6.004 AR4] 0,008
3.0 0.0 (rLO03 {1009 0.009

3.0 .on7 0006 0.021 0.6a7
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bonaceous material and watcr, then the mixture was pel-
letized as mentioned before in this study. Weighed samples
of the crude magnesium oxide pellets were placed in the
calcination cups and calcined in the apparatus shown in
Figure 2. The calcination procedure followed in these tests
was the samme ag that used in the preparation of the crude
magnesinm oxide. The resulis are summarized in Figures 4
and 3,

Figure 4 reveals that the concentration of sulfate {SC,) in
the calcined product decreases almost linearly as tempera-
ture increases. The resolts aiso show that the (8Q,) concen-
tration decreases significantly us the percentage of coke in
the crude magnesivm oxide and calcination rime increase. It
is important o note here, that for a calcination time of two
hours and 3 percent coke, the {($O,) concentration in the
product is nearly zero at 600°C. The same results are ob-
served at 630°C for a calcination time of 1 hour with 3 per-
cent coke.

Figure 8 reveals that the NaCland KCl concentrations in
the calcined praduct decrease significantly as calcination
temperature and calcination time increase. High coke con-
centration favors the removal of impurities, bur its effec-
tiveness is fower for these umpurities than for 8O, It s
important to note here that for a calcination time of two
hours and 3 percent coke, the removal of NaCl and KCl is
almost complete at 1300°C.

The speeific gravity of the calcine produced increases
with calcination temperature from about 2,75 at 300°C to
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3.25 at 1500°C. Higher coke concentrations in the crude
magnesium oxXide decrease the density of the product for the
same calcination temperature, but this effect is fower at
temperatures above 100°C.

Preparation of high purity magpesivin hydroxide.
The test was begun by charging 300 mi of seawater brine to
the constant temperature ammonator reactor crystallizer
(Figure 3). A sunimum of 20 minutes was allowed for
thermal equilibrium to be established.

The crystallization was started by adding the ammonia to
the bring in the crystallizer. The ammonia was added as
ammonia gas from the apunonia bottke or as ammonium
hydroxide from the injector. The stirrer control and timer
were actuated astomatically as the ammaonia injection valve
was opened. At any desired sampling time the reactor outlet
valve was opened and the reactor contents discharged
through ihe filter which retained the crystals. Air was blown
through the crystals for a few seconds ta remove some of the
adhering solute and then the crystals were thoroughly
washed on the filter with water. Finally the crystals were
removed from the filter, dried. weighed and analvzed.
X-ray diffraction analysis of samples washed with alcohol
reveal the presence of MaSQ,-6H,0, MgCl;> NH,-6H,O
and (K, NH,), Na(§O,), in additicn to Mg(OH.

The effect of temperature on the kinetics of Mg{OH),
ceystatlization from [.31 specific gravity seawater brine
with ammoeniz was determined at 30° and 20°C. Typical
resuits, as summarized in Figure 6, indicate a very rapid

KEY
W O REACTION TEMPEZATURE : 209
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Figure 6. Effect of emperatore on the kinetics of MgiOHy crystallization from seawater brine

with ammonia.
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TABLE 6

Amount of MgiOH). Recovered Per Litre of Brine and
Purity 4y a Function of Brine Density,

TABLE 7

Amaunt of Mg{QH), Recavered Per Liter of Brine and
Purity as & Function of Ammonia in Selution,

Hrine Density MgiOH), Recovered  Purily of Mg{OH),

Ertrin’ "1 4 S Wi

1.241 47 .60 90 58

i 283 5043 99.96

1.310 116.10 4G 96
Amimenia inosofeon = 76% WO rcaction time = &l secs,

Reaction tomperature — 10°C RPM = 6K

vate of crystathization, reaching waximum yield in about
90 seconds, The same fgure shows that yield is almost
independent of reaction temperature.

The wss were repeated with brine of different densitics,
all taking place at 30°C and with ammonia added in
staichiometric arnounts to react with ali the maguesium pres-
ent. The results sumunarized in Table 6 zevesl that the
Mg(OH)., vield increases from 41.60 grams per liter for
brine with a specific gravity of 1.26 1o 110,10 for brine with
a specific gravily of 131

Tests were conducted using different amounts of am-
monia with brine of 1.31 specific gravity, at 30°C. The
results presented in Table 7 indicate that the maximuem re-
covery efficiency corresponds fo the ammonia concentration
in solution being about 7.6% by weight.

Stirring rate data are not reproduced here for the sake of
brevity, but a point is worth noting: the magnesium hydrox-

RESIDUAL BRINE FROM
SPM  FLANTS [

Mg(OH}, Recavered  Purity of Mg(OH),

Ammonizs in
Sofution % Wi, gl % Wi
2.54 Q.45 99,5
4.55 3110 §49.6
125 104,64 99 8
762 L0 10 GG &
PR 104.05 99 6

Brime density = l,31;reaczibn rimne s GA) sprands
Foaction tempersiure = HEC APM = &l

ide yield increased as the stirring speed increased up o
about 600 rpm. Beyond this point, the recovery was inde-
pendent of rpm.

PROYOSED PROCESSES

Description of the pracess for the production of MgO.
Examining the data presented in this study and cited litera-
ture, it s guite evident that residual brines from SPM and
Epsomite-carnaliite-sylvite plants are suitable raw materials
for the production of high purity magnesium oxide. These
results offer enough incentive to ulilize and incorporate
them in & magnesivm oxide recovery process,

The schematic flow diagram of the proposed process is
shown in Figure 7. The process is divided into three major
operations, which in turn, are divided into various steps.

GASES RICH IN HCOI TG THE

SOLAR  EVAPORATOR

HOT GAS

BINDING PROMOTERS,
REDUCING AND
SINTERING
COMPCUNDS
STORAGE BiN

ABRSORPTION PLANT

CYCLONE DUST
COLLECTOR

T WET SCRUBBER

| SCREW CONVEYOR J__‘

BRIQUETTING
SYSTEM

HIGH TEMPERATURE KiLN

Mg O 992%%

10 ROTARY COOLER
STORAGE

Figare 7. Schemaric flow diagram of the proposed process for the prodection of high purity MgG

from resicdual SPM brine.
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Purification of the residual brine. The residual brines
from the SPM and epsomite-carnallite-syivite plants are re-
turned to the evaporators where they are concentrated to
1.31 specific gravity. In this operation more sodiim
chloride crysmatlizes out. The sodium chloride crysials are
harvested and he purified brines, with a composition ap-
proximate {o that shown in Table I, are pomped to the spray
dryer.

Preparation of the ernde magnesium oxide. In this
operation the magnesivm chioride contained in the purtfied
brine is converted 10 Mg, Decomposition of magnesiem
chioride hydrates is complete at about 500-530°C, and for
this vperation g spectally designed spray dryer s recom-
mended. The combined decomposition and combustion
gases pass through a cyclone dusi collector to the hydre-
chloric aeid absarption plant. The product, with & composi-
tion approximate to that shown in Table 3, is discharged
into a screw coaveyor where the binding promoters, reduc-
ing and sintering cempounds are added and mixed together,
The mixture passes into a briguetting system and the hot
briquettes are charged info the high temperature kiln,

Preparation of high purity magnesium oxide, In this
operation the ¢rude magnesium oxide briquetics are cal-
cined at about (400~ 1500°C. At this temperature the alkali
chlorides volatilize and the magnesium sulphate decom-
poses, producing 4 product with a composition simiar to
that shown in Table 4. The calvination can he accomplished
in a continuows rotary kiln, The calciner would be vented to
a wet scrubber and exhansted through a stack. The solids
are discharged into a rotary water cooler and aze conveyed
o storage.

Description of the process for the production of
MgiOH)},. Examining the data presenwed in this work it is
evident that ammonia can be used for the production of high
purity Mg(OH), from concentrated scawater brines. Far-
thermore, the precipitated Mg{OH), has excellent sedimen-
tation and washing properties. These factors offer enough
incentive to utitize such results and to jncarporate them in 3
Mg{OH), production process. '

The schematic mass flow diagram of the proposed pro-
cess i3 shown in Figure 8. The process is divided inte six
magor operations,

Brine concentrafion. In brief this operation comprises
the concentration of seawater salt field brine from 1.26 w0
1.31 speciiic gravity in solar evaporation ponds. This step is
mnchuded in order to concentrate the feed w the ammoniator
and, thus, make the process more efftcient.

Ammopiation. Ammoniation of the concentrated brine
can be done in any suitable equipment, such as ubsorber
towers or in special types of crystallizer. Water cooling is
necessary W remove the heat of reaction. Crystals of
Mg(OH), formed by ammoniation are larger and easier 1o
wash than the crystals obtained by the conveational pro-
cesses.
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Thicken. The third step is the thickening of the
Mg(OH), brine slurry. This step s included in order to
concentrate the feed to the filier and, thus, make the opera-
ton more efficient.

Solids separation. Solid separation is the fourth siep, A
hooded rotary filter could be used fur the separation. In
order to conserve the ameponia and make a high purity
product, it is necessary to wash the cake. Seawater and
fresh water are used for this purpose, The filter should be
vented o an ammonia brine scrubber,

Drying. Drying of the product can be accomplished in 4
continuous, direct-tired, rotary drier such as is commuon i
the chemical industry.

Ammeonia recovery. The last step to be considered is the
recavery of amunonia from the brine, This s accomplished
by conventional distiliation technigues, which, for the am-
monia-water-sodinm ciloride system, are very well known.
Ammonia recovery is of great importance to the econormics
of the process. The design and operation of the distilfation
step are essenttally the same as that which have been curried
out succassfully for vears in the ammonia-soda process for
soda ash producton. Therefore, it is likely that the am-
monta losses for this process can be controlled within an
ceonomical level.

SOME ADVANTAGES OF THE
PROPOSED PROCESSES

It is quite evident that the proposed process for the pro-
duction MgO from desulfated segwater brines has several
advantages over conventional processes. Some of these ad-
vantages are a) simplicity; b} lower fixed and operational
costy; o higher purity of the final product; high magnesinm
recovery efficiency, and d} production of HCl as 2 by-
product,

In the proposed process for production of Mg{OH),, the
product is obtained on a once-through basis with no brine
streams recyeled, The feed brine is evaporated to saturation
with respect to MgCl, and most of the NaCl is removed by
solar concentration. The magnesium recovery efficiency of
this process is Higher than in the conventional processes,
Putting the proposed process on the same production rate
basis, the volume of Hquid to be processed in the vonven-
tional processes is much greater, and the conventional pro-
cesses demand additional raw marerials such as high purity
calcined dolomite or limestone, resulting in higher fixed und
operational costs. [n addition, the proposed process pro-
duces targer Mg{OH) crysials, which are casier 1o wash
and of higher purity.

CONCLUSION

Through dirzct calcination of purified seawater brines, it
t5 possible to produce high purity MgO. The resulis reveal
that coal coke is an efficient agem for the removal of im-
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purities such as potassivm, sodium, suifate and bacon from
crude magnesium oxide during the calcinution operation,
Higher coke concentration, higher calcination emperiture
and higher calcination times favor the removal of the im-
purities and increase the density of the final product.

Fmploying ammonia as a precipiaring agent, i is possi-
nle to produce Mg(OHY), from concentrated seawater brines
o0 a greater extent than is the case in a conventional process.
More important, the MgtOHRYL produced s of higher purity,
Catcination of this MaiOH), produces high purity MaO.

Using the information presenied in this work, it is possi-
ble 1o destgn processes for the production of high purnity
MzO and MgztOHL from concerntrated seawater brines,
The use of such processes appears 1o offer mportant
economic advaniages and operaning Nlexibilities not possible
in the conventionsl processes.
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