NETSUSOKUTEI 10(1) 2—

HAESHA T TOWE~ 722 7 4
IKFIH D By 1t

7 (1983)

G BT O8I IE G

(WHRIBT4EE8 H 9 HEZH)

Thermal Decomposition of Magnesium Sulfate heptahydrate
under Self-generated Atmosphere

Kimio Isa* and Masahiro Nogawa*

Thermal decomposition of magnesium sulfate heptahydrate was studied by TG-DTG-DTA
under various sealed atmospheres {open, quasi-sealed, and completely sealed). In the case of
open system, stable hexahydrate was obtained, and in the case of quasi-sealed system (29.8
um¢ and 130 um@ tungsten wires), stable tri-, di-, and mono-hydrate were obtained.
However in the case of completely sealed system, mono-hydrate was only obtained. Concern-
ing the condition of completely sealed system, there is some relation between the results of
MgSO4-7H, 0 and CaSO4-2H, 0. In the case of CaSO,-2H, O, the hemihydrate was obtained
under completely sealed system. The results explain directly that self-generated atmosphere
plays an important role of dehydration reaction.
were easily obtqined by this method.

The intermediate stages of dehydration
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) Schematic diagram of a sample cell.
b) Dimension of sample cell,

) Schematic diagram of a sample cell,
platinum cell.
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Fig. 2. TG-DTG-DTA of magnesium sulfate heptahydrate under

open system.
material is a-Al, O;.
is 1°C/min.
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Sample amount is 10.51 mg. Reference
Cell is platinum made. Heating rate
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Fig. 3. TG-DTG-DTA of magnesium sulfate heptahydrate under
completely sealed system. Sample amount is 10.53 mg.
Reference material is @-Al,05. Cell is aluminum made.
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Fig. 4. TGs of magnesium sulfate heptahydrate and monohydrate
under completely sealed system. Cell is aluminum made.
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Table 1

Temperature changes of onsets of TG and peak temperatures of DTA with various

sample weights. TG-DTG-DTA was measured under completely sealed system.

Sample weight

Initial temperature

(mg) date of TG decreasing CC) endol endoll exo endoll endolV

10,50 3.1¢ 165 58 107 109 113 167

210 5.04 160 56 104 106 108 161

042 5.05 157 55 105 107 113 158
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Fig. 5. TG-DTA of magnesium sulfate under com-
pletely sealed system with various sample
weights. Reference material is «-Al, 0.
Cell is aluminum made.
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Fig. 6. TG-DTG-DTA of magnesium sulfate heptahydrate under
quasi—sealed system (using tungsten 29.7 pmo). Reference
material is ¢-Al,O3. Cell is aluminum made.
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Fig. 7. TG-DTG-DTA of magnesium sulfate heptahydrate under
quasi-sealed system (using tungsten 130 xm¢ wire).
Reference material is @-Al,O3. Cell is aluminum made.
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Fig. 8. High temperature oscillating X-ray diffraction
pattern of magnesium sulfate heptahydrate.
Heating rate is 2°C/min. Range of oscillation
angle, 23.37° <24 < 27.40". Oscillation speed
is 8°/min. X-ray source is Cu-K,, 120 mA
and 40 KV. Counting rate is 1-10% cps.
Time constant is 0.2 sec.
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