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ABSTRACT

Precipitation of magnesium hydroxide from magnestihforide (Saline) followed by calcination, is inmfant
method for production of magnesium oxide and magmesetal. The chemical purity of magnesium produse
dependent on composition of saline and industrfitdients. To precipitate and recover magnesium byidie from
solution containing magnesium salts,a strong baseeeded (like ammonia). Anhydrous magnesium delds
used in magnesium metal production such as in pralu of metallic compounds and to enhance the ycbdity
of olefin polymers such as cordierite, forsterigstatite spinel which are used in various indestriln this work
the high pH (10.5 — 14) in chemical fertilizer cang effluents rich with (ammonium nitrate and amiuon
sulfate) and a mixed streams effluent were us@uepare magnesium chloride, anhydrous magnesiuporidel and
magnesium oxide. The (XRD) x-rays diffraction aRd@-[R) Infra- red and (EDS) scan electron microseop
analysis (TEM) high resolution surface analysisvgddhe extent of purity, crystal size and magnesiamallite
yield. The products were aged at 50 °C for 30 mid aalcined at 500 °C to produce magnesium oxide T
ammonium chloride products were reacted with amomancarnallite which is then calcined at 700 °C toquce
ammoniated ammonium carnallite. The carnallite wharacterized by TEM, TGA and EDS. The produagséd in
magnesium metal preparation.

Keywords: saline, industrial effluents, magnesium oxide, neeiupmm carnallite

INTRODUCTION

Magnesium is mainly present as ¥dn water solutions, but also as Mg OH and MgOséawater it can also be
found as MgSQ@ Water solubility of magnesium hydroxide is 12 mgfther magnesium compounds are clearly
soluable; for example magnesium carborate (600mdfiggnesium sulphate adds a bitter flavor and haster
solubility of 309 g/L at 10 °C.

A Large number minerals contains magnesium, formgpta dolomite (calcium magnesium carbonate Ca Mg
(COs), ) and magnesite (magnesium carbonate; MgQ@@agnesium is washed from rocks and subsequentlg e
up in water. Magnesium has many different purpases consequently may end up in water in many differ
chemical industries add magnesium to plastics dheranaterials as a fire protection measure cerfill]. It also
ends up in the environment from fertilizer applicatand from cattle feed. Magnesium sulphate idiegpn beer
breweries, and magnesium hydroxide is applied #gcaulent in water treatment plants. Magnesiunal& mild
laxative [2]. During World War Il magnesium was &pg in fire bombs to cause major fires in citi@he
development of these bombs introduced a methogttagt magnesium from sea water.

Magnesium is a dietary mineral for any organismibsécts. It is a central atom of the chlorophytilecule, and is
therefore a requirement for plant photosynthesist dhly magnesium cannot be found in sea water,alsd in
rivers and ram water causing also naturally spteaglughout the environment. Three magnesium isctapeur
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naturally, which are all stable and consequently naglioactive also eight instable isotopes. The dnurbody
contains about 25 g of magnesium, of which 60%rés@nt in bones and 40% present in muscles and tighee.
Magnesium is an ingredient of many enzymes. Thezena known cases of magnesium poisoning. Magnesum
the lightest of all the commonly used metals. Itoise of the most abundant element in the earthrfaca)
amounting to about 2.5% of its composition. Mostepgnetals, including magnesium are too soft farcttiral use.
However strength properties to those of many alumiralloys are obtained by alloying magnesium witheo
metals, and, is some cases, by heat treating [BJ4ln Magnesium is used as an alloy in other nsetabst obtain
aluminum. Magnesium alloys are applied in cars platies. Magnesium melts at about 650°C, its alloged in
forum dry work, represent approximately one—thifdodal worldwide demand for the metal [5]. Magnasiis also
used in desulfurization with other metals, spealficsteel. Sulfur has a deleterious effect ongtaperties of steel,
and the increasing demands of the market have daifve steel industry to provide products with dovgulfur
content. Magnesium has a high affinity for sulfand when injected into molten iron or steel, itlwédduce the
sulfur content dramatically. One of the fastestwgng structural markets for magnesium is die cgstimutomotive
die casting (cylinder head covers, wheel,..etc.§l amon-automotive die cast ports ranging from comput
components, luggage frames, bicycle frames, fishiregls ,video and digital camera housings.The &=pien
ofincreased utilization of magnesium in automotiyaplicationshas stimulated renewed commercial éstein this
metal [6].Two principle production processes areuge today. Electrolysis of magnesium chloride #vermal
reduction of magnesium oxide. This study magnegihtoride and magnesium oxide were prepared. Msgne
carnallite was prepared from magnesium chloride@oducts were characterized by XRD, Thermal amaly&A,
EDS, Transmission electron High Resolution TEM, BildIR spectroscopy.

MATERIALSAND METHODS

2.1 Raw materials
The composition of saline from Alexandria salt camyp as the Mg concentration is listed in Table (1). The
composition of waste effluents rich with ammonianfrchemical and fertilizer company is listed in TEaf2).

Ammonia water 25%, solid ammonium chloride, sodisafphate and absolute ethanol used as analytiealegr
materials. 10% of (mass fraction) complete solutidrgelation, louryl sodium sulphate was used apefisant
agent.

Table (1) composition of main elementsin liquid Bittern in g/L

L [Ca] Mg] Na] K| Br] B] CI| SQ| CO%5 | |
0.0031] 1.6] 73.d 217 9B 12 007 218 42 05 0po5

Table (2) composition of waste effluentsrich with ammonia from Chemical and Fertilizer Company

pH PO, | Cond. | TDS Ca NH;s | SO Mg COD

Sample No value | mg/L | mS/cm | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L
1 9.9 24.23| 18.69 9.35 413 0.234 128 12758 405
2 10.08| 19.99] 16.31] 8.19 314 0389 260 100.12 34.2
3 10.04| 16.92 19.75 986 21.98 0.2p6 40 18/56 8.5

*1= ammonium nitrate effluent
*2= ammonium sulfate effluent
*3= Mixed effluent of the nitrogen fertilizer compa

2.2 Precipitation of Mg (OH)white powder
2.2.1 Saline was pretreated by adding 1.5 times/algt quantity of sodium sulfate as much as tisengjty Cd in
bittern, in order to eliminate the influence?Can the precipitation process.

After addition the bittern solution was stirred5°C. The addition and steering was repeated detvmes later,
Ca'™ ion was precipitated into Ca (OFnd removal from bitters solution.

2.2.2 Precipitation of MgOH: 100 ml of saline sabat after calcium precipitation was introducedoititree necked
flask in water both 20C-mixed with 200ml of the industrial (ammonium Mi) effluents. Only 5 ml ammonia
20% was added and 15 ml ethanol and 8 ml (gelatiand lauryl sodium sulfate) were added into deetor.

The suspension was stirred 30 min at 20 °C and @@edin at 50°C.

In a typical experiment was made using the indalséffluents ammonium sulfate and mixed indadteffluent
after then all precipitation were dried under vaouwat 80-100 °C for 22 hrs.

335

Pelagia Research Library



Sh. El Rafieand M. S. Mohamed Adv. Appl. Sci. Res., 2014, 5(2):334-346

2.2.3 The preparation of Ammonium carnallite:

Solid ammonium chloride and the precipitated Magmaschloride were mixed in a ratiooof 4:1 and antoycs
magnesium chloride was achieved through gas seéidtion with reaction temperature of 2@and reaction time
of 150 min [7].

The dehydration mechanism of this precipitationtradtcan be written as follows:
MgCl, . NH, Cl . 6 HO = MgCh . NH, Cl. nH, O + (6-n) HO

MgCl, . NH, Cl . nH,O+ nNH; = MgCl,. NH4CI. nNH;. +nH,O

MgCl,. NH,CIl. nNH; = MgCL,. yNH,Cl . mNHz+(1-y) HCI+ ( 1+n-y-m) NH

The anhydrous magnesium chloride of high purity whigined when calcined the product from 240°Ctoups50°C
only hold 10 min.

2.3 Characterization of products:-
2.3.1 Phase and crystallographic structure of sasnplere characterized by XRD, which was recordedidigg
(XRD - IKIGAKU Rint 2500) using Cu K alpha-radiatio

Fig(1), XRD pattern shows bichofite 94% and magnesia 2d8#pared from Ammonium nitrate effluent. Fig(2)
XRD pattern shows, bichofite 88% and magnesia 12#%(3) XRD pattern shows ammonium carnallite, s,
Mg Cl3 6H,0 99% from mixed effluent stream.

2.3.2 Scannming electron microscope (SEM; JEOL JSRO) equipped with energy dispersive X-ray spengty
(EDS; JED—2140) for the micro structural observed! ajualitative add quantity were used to obsene th
morphology of ammonium carnallite elemental asi&lyig(4) morphology of NHMg Cl; 6H,0 and its content.

2.3.3 Analytic techniques surface layer characion transmission (TEM) high resolution technigsleows
micrograph of nano-MgGlprecipitated in Fig (5) Fig(5), and Fig(5) TEM pictures are shown respectively. Fig (6)
shows micrograph of nano-AmmoniumMg@kecipitated.

2.3.4 The Thermo-gravimetric analysis (TGA) wasduas technique to measure the weight changesbsfance
(MgCl, and Ammonium carnallite) as a function of tempamtor time. A plot of mass % are function of
temperature is thermogram. A Shimadzu TGA-50H detemas used to perform the themrogravimetric agialyA
heating rate 10°C mihwas used in a nitrogen atmosphere using platinass,pand sample mass was weight to
approximately 5.714 mg.

RESULTSAND DISCUSSION

3.1 XRD pattern for products precipitated from isttial effluents of Nitrogen fertilizer companyetteffluents
contains high pH value (10.5 -14) due to high amimnmncontent. Saline was mixed with twice it volurng
industrial effluent magnesium chloride was prdeitgid and then aged at 50°C for 1 hr before drpiregess—
Fig(1), shows the XRD pattern of Bischofite MgCh H,O 88% and magnesia MgO 12% after the aging process
and drying at 100°C 22 hr. The residual water aurtarried to the sublimation step causes the nsgmechloride
product to react with the water to form detrimemtadount of magnesium oxide.

336

Pelagia Research Library



Sh. El Rafieand M. S. Mohamed Adv. Appl. Sci. Res., 2014, 5(2):334-346

N 1 i
) = g
800 || % i
W
L
=9 [
600 | b
S
c\' =
ol _ = = =
=% o - -
| z’ws 1Bz =£ 8 2 £
400+ | j“ H ‘u’%m Na o n = n
" | EHﬁ o Ng ;S;Wﬁgg g._.—.E g
| g : ‘ Nﬁ“m“? Bl o s ; £
/| il [ |~ g, Elgg ez €2 - e
' ,H i N r'x‘%‘:’ IR R ar N
@001 N U] LA Ss B R R RR a
(1M ‘ I\ H_‘._;\lm‘%‘qlf] -
L UL LA AT S 2
| | || M1} k"i}"!\‘f“‘ 1‘ ‘u‘«H 1" )‘}; A
| CU L T ]
i \ AR . | | 1] |
0 ] R T ? [? : ? = T
10 20 30 40 60
Position [°2Theta] (Copper (Cu))
eak List

00-025-0515; Bischofite, syn; Mg p\2 6H20O Mo:‘xo‘chmq SQ: 88.00 [%]

I
Il L il L L |

Fig(1)a XRD pattern of Bischofite MgCl, .6 H,O precipitated from the ammonium Nitrate effluent and saline

Fig(1), shows the XRD pattern of Ammonium Magnesium chlerHydrate NH Cl; 6H,O orthorhombic 26%
after the ammonization process. The product wasapeel from the ammonium Nitrate effluent and saline
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Fig(1), XRD pattern of Ammonium Magnesium chloride Hydrate NH,Cl; precipitated from the ammonium Nitrate effluent

Fig (2h XRD pattern of magnesium chloride shows bichdadigathesis MgGl6 (H,O) with 74% and aged 1 hr at
50°C. Magnesia (MgO) 24% was also produced.
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Fig (2)a XRD pattern of magnesium chloride precipitated from ammonium sulphate effluent and saline
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Fig (2), XRD pattren of Ammonium magnesium chloride Hydrate : NH,MgCl3.6H,0 precipitated from ammonium sulphate effluent and
saline

Fig (2), XRD pattren of ammoniation process showing synsheSAmmonium magnesium chloride Hydrate : NH
MgCl;.6H,0, orthorhombic 42%. Our results agreed with [10].

Both synthesized Ammonium Magnesium Chloride hyslsftows a content of MgO magnesia in Figdhy Fig(2)
with 12% and 24% formation respectively. This ma&ydue to incomplete decomposition of ammonium adidor
leading to the low ammonium concentration in the ghase resulting un-complete substitution reactidre
reaction occurred at 240°C for 2.5 hr. This resgltemerging of ammonia quickly from the solid int® gas
without reacting with dehydrated ammonia carnabitel the increased magnesia content in anhydrogsesaim
chloride is present. Although ammonization ammonaamallite was hold 10 min at 750°C.
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Another important reason is the high water contamtied to the sublimation step causes the magmeshloride
product to react with the water to form detrimemtadounts of magnesium oxide.

Fig (3) XRD pattern of Ammonium carnallite and magium chloride hydrate Nano-particles showing ngmeaia
in content. The XRD spectrum contains multiple gealiich are clearly distinguishable. Moste of tlifattion
peaks are readily indexed to various crystal plaxiesnmonium carnallite,syn-NfMg Cl;.6H,0 (01-0660). Some
other peaks were detected for ammonium magnesiuloridd Hydrate- Mg(NH)GI(H,0)6 and magnesium
chloride Hydrate-MgG[H,0)12 and Magmesium chloride Hydrate —Mg@LO)6. At temperatures above 500°C,
MgO and Mg CJ were formed simultaneously as the products of dehydration. When it is heated to high
temperatures, ammonium chloride is released quitkiy magnesium chloride hexahydrate without pritecthe
hydrolysis. Therefore, too high dehydration tempe®aled to increase the magnesium oxide contemt. Water
formed by dehydration step and the ammonium chéoiddmed by the sublimation step ordinarly candraaved as

vapours by blowing an inert gas which is resistanthemical action with magnesium chloride at thaction
temperatures.
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Fig (3) XRD pattren of Ammonium car nallite and magnesium chloride hydrate precipitated from mixed effluentsand saline

3.2 SEM morphology of Nano- Magnesium carnallite:

The SEM micrograph of anhydrous magnesium chlosigighesized by ammoniation method is shown in Fig(4
Ammonation ammonium carnallite shows irregular goly structures with obvious intergranular. The mrsize
ranges from 35,18 and 7 nm. On an average equadid size, are shown in Fig (5).

Fig(4) SEM image and Fig (4/8DS spectrum of carnallite Anhydrous Magnesium tié Nano-particles. The
atomic content of Mg, O, Si, Clare 13.16 %, 887 %, 1.55 % and 57.89 % respectively.
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Element| Weight%| Atomic%

OK 15.65 27.89
Mg K 11.22 13.16
SK 1.74 155
CIK 71.39 57.40

Totals 100.00

10pm 1000%

Fig(4)a SEM image of Nano- Anhydrous Magnesium chloride Table (3) EDS analysis of Anhydrous Magnesium chloride

Spectrum 2
Cl
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Fig (4), EDS spectrum of Anhydrous Magnesium chloride

EDS indicating the content of mainly Magnesium, &itde and Silicon in anhydrous magnesium chloridiimed,
EDS analysis as shown Table (3). The MgO, KClI,,Si6d Fegdo not affect the preparation of metal magnesium
by electrolysis with anhydrous magnesium chlorile [

EDS spectrum shows that the product is mainly caagaof Mg, O and amount of Cl. The O peak might €om
from magnesium oxides species and residue solvehttee surface of the particles, while Cl mightdegived from
the unreacted Mg &l

3.3 High resolution Transmition Electrone Microsedp EM)):

Fig(5), shows the spherical and rectangular morphologyaggregates for Anhydrous Magnesium chloride,
Magnesium chloride and Magnesium oxide.

As shown in Fig (5)most of MgClI shows spherical morphology with paetidiameters in the range 35 — 4nm. The
electron diffraction patterns of the particles gavaliffraction rings. Diffraction intensity in thengs indicates

evident discontinuity, as some arcs of ring are mlighter than the rest arcs of the same rings Timtans that
crystallites of coagulates are not randomly oridnitethe particles.
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Fig(5)a High Resolution Transmition image and mor phology of Magnesium chloride and Magnesium oxide and sodium chloridein
spherical and rectangular aggregates

Fig(5)» High Resolution Transmition image of Magnesium chloride and M agnesium oxide and sodium chloridein Nano size

The interplaner distance of value (A°) is one ef thost important crystallography parameters thatbgacalculated
from both the XRD patterns and electron diffractimattern. In electron diffraction, distance frone tbpot to the
center of circle or the radius of the bright cirdeelated to the d value according to the follogvequation:

d=LM R
whered is the interplamar distance of crystal’(AL the camera length (cm) % the wavelength of the incident
electron beam (& and (R) is the radius of the diffraction ringtbe distance from diffraction spot to the diffracti

center (cm). On the other hand the particles comgiNaCl are much smaller, with sizes in the raofe4.18 nm,
while the sizes of Mg Cl are in range of 8 nm.
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Fig(5)c High Resolution Transmition image of Magnesium chloride and Magnesium oxide in spherical Nano size. The electron diffraction
of crystals

XUe Tiang et al., 2008 [10], showed similar restdt®ur results.

i

500 nm
TEM Mag — 20000x

Fig(6) High Resolution Transmition image of Crarnallite Ammonium Magnesium chloridein spherical Nano size
The ammonium carnallite aggregates shown in Figf®) particles with spherical morphology and pasticbf

different diameters in Nano range due to theedéffice in water % of molecules. Diffraction inign the rings

are much brighter than the rest arcs of the sange Tihis means that crystallite of the coagulatesnat randomly
oriented in particles.

342
Pelagia Research Library



Sh. El Rafieand M. S. Mohamed Adv. Appl. Sci. Res., 2014, 5(2):334-346

3.4 The Thermogravimetric analysis (TGA):

TGA DrTGA

% mg/min
Start 28.82C Start 304.15C Start 28.82C
Endy 91.52C Ead 422.06C End 997.65C
o 63.26C Onset 341.39C - __Onset 114.32C 0.00
100.00f Endser—_ ' 73.87C S 394430 e Endset ™. 210.34C
Mid mdgzsc Mid-point- 374.3 I Mid point  “212.40C
Weis“\ Loss -0 244mg Weight Los$-0.46/mg | / Weight Loss -5)611
\ . -3.339% /J 4\?_3’ 3%\ 4" -76.745%
VA \ / \ / \ |
VI / 7 Vo
80.00| Y4 \ \ |
Start 93.26C | / “\ /
End 127.22C ’J’ ) Start 423.53C '\\ l
Onset 103.16C " End 508.72C | ,’”\v/‘
Endset 113t40C Onset asg.g1C \ |
Mid point 1 ,\iﬁsc \ | Endset av6.08c 7 Start 510.20C
60.00f Weight Loss —d,-" 9!?ms W Mid point  483.30C End 595.64C 10.50
-6|828% \ Weight Loss -0.718mg  Onset 510.13C
Y “/\ [! —d -9-827% Endset 536.42C Start 597.05C
Lo s Mid point  525.11C End 998.30C
\ . S ] - Weight Loss -0.379mg Dinset 880.49C
Start 129.25c~ | 15‘4" 184.71C \ -5.183% Endset 982.47C
40.00f End 185.81C| | |Ena 302.68C . i Mid point  938.32C
Onset 139.70C | | ‘p,&set 184.53C ’\\ ‘Weight Loss -0.471mg
Endset 177.68c‘5 | E,idse‘ 231.01C R -6.436%
Mid point 160.96C \ f Mid point  212.40C S R ———
Weight Loss -1.321mg!/ Weight Loss -1.479mg T -
-18.074% -20.231% -
20.00 T3: 00
1 . \ , . | . . L !
0.00 500.00 1000.00
Temp [C]

Fig (7)a thermograph of Anhydrous MgCl, .6H,0O

In all, six peaks obtained. The results are sunmadrin Table (4). On the bagi$ weight analysis, the first two
peaks, corresponding to reaction temperature of3nd 18%C, are attributed to the formation of tetra and
dehydrates. The observed reaction temperaturagbdee peaks may be compared with 76°C and 96°Cvelisby
[11]. Peak 3 is due to the funsion of the dehydratdellor [12] has reported 120° C as the meltioinpof the

dehydrate

Table (4) Steps of Thermal analysisof Ammonium Carnallite

Peaks No| Reaction (i) Temperature Phase changes
1 63-93 °C MgGl6H,O — Mg Cl, 4H,0 + 2HO
2 103 -113°C Mg Gl4H,0 —Mg Cl,. 2H,0 + 2HO (g
3 129 °C Mg Cgl 2H20(5) — MgCIz . 2H0 (L)
4 139 —-160 °C Mg Gl 2H,0 () »MgCl, . H,0 g + H,0q,
5 148 - 250 OC EO L — Hzo (9)
6 302 °C MgGl. H,0 —»Mg Cl, + H,Og

(i) Temperature corresponding to onset — endset ofioeapeak; the peak temperature, which depend, tpen
amount of the sample and rate of heating is ndtded[13].

The conversion of dihydrate to monohydrate commemtel 39 -160 °C. The formation of liquid wateraiphase
change at temperatures above 103 °C has beengstabirom the work of [14].

The formation of (liquid) water in the phase changeesponding to the fourth peak (160 °C). Therdadecule of
water of hydration is lost at 230 °C, also accongzhnwith considerable hydrolysis giving rise toaRes.The
thermograph obtained in the dehydration of NGl Mg CL. 6 H,O appears in Fig (¥)

The presence of NJ&I in the molecule is known to weaken the watehydration [15]bond due to which it can
release the water of hydration more easily as coadpi® the chloride.

It showed stepwise dehydration which was not carapdid by hydrolysis. At temperature blow 51.99°(5evved
moisture in excess of the hex hydrate is lost. Petk 3 corresponding to reaction temperatures3oi@ 149 °C,
187°C are due to phase transformation: hex —tta teydrate, tetra- to dihydrate and dihydrate mbyarous

magnesium ammonium chloride.

Peak 4 corresponding to reaction temperature @46€%ue to the decomposition of the double saéilft, the
ammonium chloride released sublimed off and coeldden to have deposited on the cooler partswgfleaholder.
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The data presented in Fig {®Bnable determination of precise conditions forydieaition of hydrated magnesium
ammonium chloride and for its decomposition to absmhydrous magnesium chloride [16] and [17].
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The conversion of dihydrate to monohydrate comrasrat 139 -160 °C. The formation of liquid

Fig(7), Thermograph obtained in the dehydration of NH, Cl. Mg Cl.. 6 H,0

wateaiphase

change at temperatures above 103 °C has beengstabrom the work of [14].
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Fig (8) FT-IR spectrum of magnesium chloride prepared by precipitation process from mixed industrial effluents of Chemical Fertilizer

Company
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The formation of (liquid) water in the phase changeesponding to the fourth peak (160 °C). Therdadecule of
water of hydration is lost at 230 °C, also accongzhnwith considerable hydrolysis giving rise toaRes.The
thermograph obtained in the dehydration of NGl Mg CbL. 6 H,O appears in Fig (¥)

The presence of NJ&I in the molecule is known to weaken the watehydration [15]bond due to which it can
release the water of hydration more easily as coadpi® the chloride.

It showed stepwise dehydration which was not carapdid by hydrolysis. At temperature blow 51.99°(5evved
moisture in excess of the hex hydrate is lost. Petik 3 corresponding to reaction temperatures3oi@ 149 °C,
187°C are due to phase transformation: hex —tta teydrate, tetra- to dihydrate and dihydrate mbyarous
magnesium ammonium chloride.

Peak 4 corresponding to reaction temperature @46€%due to the decomposition of the double saéilft, the
ammonium chloride released sublimed off and coeldden to have deposited on the cooler partswgfleaholder.
The data presented in Fig {®Bnable determination of precise conditions forydieation of hydrated magnesium
ammonium chloride and for its decomposition to abtmhydrous magnesium chloride [16] and [17].

3.5 FT — IR Analysis of the prepared magnesiumritdoand the ammoniated carnallite is shown in(Bjgand Fig
(9).

Fig (8) FT-IR spectrum of magnesium chloride pregaby precipitation process in 60 min stirringdaled by 30
min aging process at 50°C. After then dried powdster vaccum at 100°C for 22 hours. The spectrumwsta
small peak at 2948 cfrand another main peak at 1630timdicating the presence of MgCl. Bl

] T . Ao A A AN
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3126.8046
2922.90%6
15924293
1323.3494

4000 3000 2000 1000
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Fig (9) FI-IR spectrum of Magnesium car nallite prepared from MgCl.6H,O and solid ammonium chloride by ammonization method
Fig (9) FI-IR spectrum of Magnesium carnallite pasgrd from MgCI.6HO and ammonium chloride when heated at
240°C for 2.5 hr. And calcined at 750 °C for 10 miime FT-IR spectrum of Nano — ammoniated magnesium
chloride shows main peaks at 3321 cand 1616 ci respectively MgCl.6bD.The three peaks at 3126 ¢n2922
cm® and 1335cn indicates the presence of ammonium chloride.

The above five peaks confirms the existence of Amioma Magnesium Chloride - Carnallite.
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CONCUL SION

The method described in this paper affairs a coewmtmimethod for the synthesis of ammonium carmalhtthout
using complicated apparatus.

The results of XRD, EDS, FT-IR clearly show thenfiation of carnallite and TEM surface analysis wasduto
characterize the surface composition of the product

The high residual water content carried to theimadiion step causes the magnesium chloride prdduetact with
water to form detrimental amounts of magnesium exid

For highest product purity, the sweep gas shoutccantain more than 10 ppm, water. Larger amouhtgader in
the sweep gas may cause an inferior products,dre, containing excessive amounts of magnesiumeoaitt
water.

Anhydrous magnesium chloride particles can be obthibby ammonium method and are suitable for elltico
preparation of metal magnesium.
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