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Gypsum, oriental medicine, contains hydrated calcium sulphate [CaSO,-2H,0] as a major compound and
has been used for treating headache of common cold in Korean traditional medicine. However, the safety of
gypsum can not be guaranteed because of not only its unclear origin, but also its unstandardizated pre-treatment
process. In the previous paper, we suggested the evaluation technique for gypsum. As a consecutive research,
we established the standard pre-treatment processing methods to reduce toxicity and increase safety of Gyp-
sum. In this research, previously confirmed authentic gypsum sample (G18) was selected and used for further
experiments. The gypsum sample was heated under microwave and in furnace over various temperature and
heating time. The amount of major (Ca, S) and toxic minor elements (As, Cd, Pb and Hg) in before and after
pre-treatment sample were compared for the safety and efficiency evaluation. Dehydration of water in gypsum
which is the literally known main purpose of processing was efficiently completed within 30 min at high tem-
perature (over 600°C) in a furnace. The weight of Gypsum Preparatum (thermal pre-treated gypsum) was
decreased nearly 20% after pre-treatment because of water elimination and this naturally increase the % con-
tents of major elements. The amount of toxic heavy metals, As, Cd, Pb and Hg were also diminished within
safe values (less than 10 png/kg). Especially, mercury was removed completely. We suggest that furnace treat-
ment can be a standard pre-treatment process for Gypsum.
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Table 1. MDL and recovery data of trace heavy metals in
G18 sample for ICP/MS and mercury analyzer

Metals As Cd Pb Hg
MDL (pg/kg) 0.23 0.70 0.11 0.9
IDL (ug/kg) 0.058  0.080  0.054 0.9
Recovery (%) 102 83 82 85
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Table 2. Duplicate data of G18 sample analysis (% difference)

Processing XRF(%) ICP/MS, mercury analyzer(%)
Ca S As Cd Pb Hg (ug/kg)
Before 0.5 0.2 4.3 45 42 45
After 0.6 0.2 5.0 4.3 3.6 5.7
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Fig. 1. The weight decreasing rate of gypsum (G18). Particle size: A; 4.75~2.0 mm, B; 2.0~1.0 mm, C; <1.0 mm.
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Table 3. The weight decreasing rate of gypsum (G18) according to the heating temperature and time

Temp. (°C) Time (hour) Before heating (g) After heating (g) Weight loss (g) % Loss (%)
0.5h 50.1 39.9 10.1 20.4
500 1h 50.0 39.5 10.5 21.0
1.5h 50.0 39.1 10.9 21.8
0.5h 50.1 39.6 104 21.0
600 1h 50.0 39.5 10.5 21.0
1.5h 50.3 39.7 10.6 21.1
0.5h 50.3 39.7 10.6 21.1
700 1h 50.2 39.6 10.6 21.1
1.5h 50.2 39.6 10.6 21.1
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Table 4. Major and minor compounds analysis of gypsum (G18) before and after pre-treatment

Temp. (°C) Time (hour)  Ca (%) S (%) As (ugkg) Cd (ugkg) Pb (ugkg) Hg (ugkg
Raw smpl. 229 18.9 10.5 1.2 23.8 343
Microwave 0.5h 241 223 9.7 13 18.2 25.6
0.5h 23.7 214 5.3 0.8 9.7 0
500 1h 24.6 224 14 0.9 8.3 0
1.5h 243 22.1 3.2 11 10.0 0
0.5h 24.2 22.1 3.9 13 7.5 0
600 1h 25.1 23.0 4.9 0.9 10.0 0
1.5h 24.5 22.5 23 1.0 53 0
0.5h 23.2 216 2.2 11 7.3 0
700 1h 245 22.1 44 0.9 3.2 0
1.5h 249 22.6 34 0.9 3.0 0
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