J. of Korean Inst. of Resources Recycling
Vol. 10, No. 5, 2001, 16-21

> WEHRX <
B2 FH MgrE8HSRFE Mg(OH), ¥ MgO kel s

TERE - TER: - TSR - THE
RN RBTAE, ERAEME SIREE M B

Preparation of Mg(OH), and MgO from Acid
Leaching Mg** Solution

*Y. K. Choi, J. H. Lee*, C. W. Won and K. H. Lee

Department of Metallurgical Engineering, Chungnam National University, Daejeon 305-764
*Rapidly Solidified Materials Research Center, Chungnam National University, Daejeon 305-764

2 o

A A AT (SHS)Ol 913 ZEn B AFA 2 dolxle Mgt FAREREE ZulE Mg(CH), ¥ MgO®
e A3 Mg(OH), A=A 229 A3 2742 07MY Mg™g T3k pH 1.429] 42 8930 9Me] KOHS pHZ
AR 718 Aol olgf pHe oF 13.08 YERIT, & Mg*o] Mg(OH)L,E IAHUT. Mg(OH),S) E518-2 ZAL517)
Al DSCE AMEted, 1 AdE st ARSI T MgOE 2 AZH Mg(OH), %S 400~450°CE 3hA8to 2y
AzEAom, AZE MgOH), ¥ MgORZe] 27| ¥ 42 44 ¥ fAksin

FH|0f: Mg(OH),, MgO, 4t & &, &=uhg, 3k

ABSTRACT

Ultrafine Mg(OH), and MgO powders were recovered from the waste solution containing Mg** which was a by-product of
SHS (Self-propagating High temperature Synthesis) process. The optimum experimental conditions to prepare Mg(OH), were
13.0 of pH and 0.7M of Mg** content with addition of 9M of KOH as a pH regulator in acid leaching solution. Complete pre-
cipitation of Mg(OH), from Mg™ was realized at that condition. The dehydration reaction of the prepared Mg(OH), was studied
by DSC, and the result was used for calcination process. In order to obtain MgO powder, dried Mg(OH), powder was calcined
at 400~450°C. Particle size and shape of the prepared Mg(OH), and MgO powder was similar to those of the commercial pow-

ders.
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MgClL+2KOH — Mg(OH),+2KCl

400~450°C
Mg(OH), —— MgO+H,01

Recycled MgCl, solution 100mL
(Containing Mg** 1.7g)

Commercial MgCl, powder
(Containing Mg** 1.7g)

v

v

To make solution 200mL, mixed with
distilled water 100mL (pH=1.42)

To make solution which has the same pH
as recycled MgCl, solution

To neutralize the solution by adding KOH(3 ~9 M)

l Washing with distilled water 4~5 times

To obtain the first product by
centrifugal separation and drying

|

To obtain the second preduct by
calcination process

}

To characterize and compare the product

Fig. 1. Experimental procedure.
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Table 1. pH variation of the solution after the reaction (initial

pH=1.42)
KOH/MgClL,(M) 3/0.7 | 5/0.7 | 7/0.7 | 9/0.7
Commercial MgCl, solution | 2.82 | 10.97 | 12.50 | 13.08
Recycled MgCl, solution 323 | 10.52 | 12.36 | 12.87
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KOH Molar Ratio

Fig. 2. The ICP analysis results of surplus liquid except
precipitate after reaction.
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Table 2. Mg**concentration of the decanted solution after preciptation obtained from commercial and recycled solution (total

Mg*™content in solution : 1.7 g/100 mL).

KOH/MgClL,(M) 3/0.7 5/0.7 7/0.7 9/0.7
Mg** (Commercial) 1.27 31 x 107 23 X 107 1.9 X 1075
(g/100 mL)
Mg** (Recycled) 1.24 2.8 X 107 3.6 X 107° 2.7 X 107
MgCl ,: KOH
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Fig. 3. X-ray patterns of Mg(OH), with various molar ratio of MgCl, and KOH. a) commercial, b) recycled
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a) Commercial Mg(OH), b) Recycled Mg(OH),

Fig. 4. TEM photographs of Mg(OH), powder (at MgCl, :
KOH=0.7:7).
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Fig. 5. DSC curves of the Mg(OH), a) commercial, b)
recycled
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Fig. 6. X-ray patterns of MgO with various molar ratio of MgCl, and KOH at 400°C calcination temperature.

(a) commercial, (b) recycled.
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Fig. 7. X-ray patterns of MgO with various molar ratio of MgCl, and KOH at 450°C calcination temperature.

(a) commercial, (b) recycled

b) Recycled MgO 7

a) Commercial MgO
Fig. 8. TEM photographs of MgO (calcined at 450°C).
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