HWAHAK KONGHAK Vol. 25, No. 6, December 1987, pp. 555-562
(Journal of the Korean Institute of Chemical Engineers)

A g-of st Tohoysl 2ol 3hakat
(1987 29 239 A+, 19

An Effect of Reaction Conditions on the Rate of
Sedimentation of Magnesium Hydroxide

Seung Kee Han and Moon Deuk Lee

Department of Chemical Technology, College of Engineering, Seoul National University, Seoul 151, Korea
(Received 23 February 1987; accepted 27 August 1987)

# A3 QRS AHgeled Mg(OH) 2l AZA| hgzrio] 44Tl A4 so) vl2E okl of

3

\l

B AR FUHAT WS Eo] W] meh AL Mg(OH),8 A34e o
Fe- g3l ZABHE silicat Mg(OH), YAbEalol §tslo} Swsls Wsha7)7] o

RS2 5= Mg(OH) o Aol A dakg v]and, o]& uhg-xol wlel Mg(OH),o 74l
7} wislr] wiEe wojaic),

Dolime slurry¥] #7455 »2]A o2 Mg(OH),o A744S 27144 4 9},

445l Mg(OH), JAt&=el 2hsl & silica®] 2t A7A455 Alololl e oh2a) 222 2 aA|7} 4]
#ee Aok

=-0, 008+0, 468x

Abstract— The rate of sedimentation of magnesium hydroxide precipitated with dolime and artificial sea water,
was investigated under various reaction conditions, i.e. calcination temperature of dolomite, stoichiometric ratio of the
réactants, reaction temperature and addition mode of dolime. The effect of silica adsorbed on ﬁ'nagnesium hydroxide
on the sedimentation of magnesium hydroxide was investigated also.

There was little effect of calcination temperature on the sedimentation and calcium content of magnesium hydrox-
ide.

There was little effect of the stoichiometric ratio on the calcium content of the precipitates when the ratio was less
than 1. But the sedimentation rate increased as the ratio changed from 0.76 to 0.84, and the rate decreased as the ratio
increased further.

Reaction temperature did not affect the calcium content, but affected the sedimentation rate greatly by modifying
the crystal morphologies of the precipitates. And the sedimentation could be enhanced by adding dolime slurry slowly
into the sea water.

The relationship between the sedimentation rate and the amount of silica adsorbed on magnesium hydroxide was
found to follow the equation y-:-0.008 +0.468x.
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Table 1. Chemical compositions of dolomite.
(unit: wt%)

Ig.loss MgO CaO SiO, Al,0; FeyO;
sample 47.20 21.86 30.13 0.30 0.18 0.20
theoretical 47.75 21.87 30.38 — - -
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‘Fig. 1. The effect of calcination temperature of

dolomite on the sedimentation of Mg(OH),.
Reaction time: 1hr, {Ca]/[Mg] =
Reaction temperature: 25°C

Table 2. Chemical compositions of Mg(OH), preci-
pitated using dolomite calcined at vari-
ous temperature.

(unit: wt%)

Temp(°C) CaO SiO, ALO; Fe,0, MgO
1000 069 046 013 021 9851
1100 066 032 009 023 98.68

1200 052 039 012 0.24  98.73
1300 063 042 011 0.21 98.63
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Fig. 2. The effect of stoichiometric ratio ([Ca)/
[Mg)) on the sedimentation of Mg(OH),.
Reaction temperature: 25°C
Reaction time: 1hr
0: 0.76, a: 0.84, ®: 0.88
A; 092, »: 1.00, 0: 1.20
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Table 3. Chemical compositions of Mg(OH), preci-
pitated by various stoichiometric ratio.

(unit: wt%)

Ratio([Ca]/[Mg]) CaO SiO, Al,O; Fe,0; MgO
0.76 0.10 0.42 0.09 0.18 99.20

0.84 0.12 046 0.10 0.18 99.14

0.88 0.10 035 0.09 0.22 99.24

1.0 075 0.45 0.15 0.22 98.43

1.20 14 048 0.19 0.28 97.65
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Fig. 3. Relationships between sedimentation
rate, pH and stoichiometric ratio.
Reaction temperature: 25°C
Reaction time: 1hr
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Fig. 5. The effect of reaction temperature on the

sedimentation of Mg(OH),.

Reaction time: 1hr, [Ca)l/[Mg] =

A 25°C, O: 30°C, e: 40°C

O: 50°C, m: 70°C, a: 81°C

Table 4. Chemical compositions of Mg(OH), preci-
pitated at various reaction temperature.

(unit: wt%)

Temp.(°C) CaO Si0, AlLO; Fe,0; MgO

25 0.12 040 016 0.17 99.15

30 020 050 017 616 98.97

40 0.19 050 015 017 98.99

50 0.16 040 015 018 99.11

70 050 030 013 025 98.83

81 030 040 0.14 0.18 9897
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Fig. 6. Transmission electron micrographs of Mg(OH), precipitated at various reaction temperatures.
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Fig. 7. The effect of addition method of dolime on
the sedimentation of Mg(OH),.
Reaction temperature: 25°C,
Reaction time: 1hr, [Ca}/(Mg] =
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Table 5. Chemical compositions of Mg(OH), preci-
pitated by various method of addition of

dolime.

(unit : wt%)

State  Time(min)* CaO SiO, AlL,0; Fe,0, MgO
powder 0 0.46 0.30 0.10 0.11 99.03
} 0 0.48 0.34 0.11 0.17 98.90
slaked 5 0.44 040 0.12 0.16 98.88
dolime 10 0.34 0.40 0.12 0.28 98.86
15 0.30 0.39 0.11 0.14 99.06

20 0.27 0.37 0.12 0.19 99.05

*: Time required to add 50 m! of slaked dolime
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