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ABSTRACT

The effects of salts such as aluminum sulfate as inorganic salt (2-4%), and sodium salts of citrate,
tartrate, succinate, potassium tartrate and gelatin as organic salts(0.1%) on the formation of e-calcium
sulfate hemihydrale from by-product gypsum of phosphoric acid process under hydrothermal con-
dition at 123°C and 133°C were investigated.

Aluminum sulfate solution exhibited the catalystic effect on the crystallization of a-calcium sulfate
hemihydrate of which was assumed in the prismatic form, and organic salts solution exhibited little
effect on the catalystic action to the crysiallization, than inorganic salts. In the acidic solution with
sulfuric acid(pH=2), needle like crystal of calcium suifate hemihydrate was obtained. Hydroihermal
process with aluminum sulfate solution also showed certain amounts of impurity removal such as

phosphorus pentaoxide from calcium sulfate hemihydrate.
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Fig. 1. Photograph of hy - product gypsum and
natural gypsum. { X 400 )
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Chemical Composition of By —Product Gypsum.
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Sample In_sol A]z% Cal 50, Combined sphoric Ac
Si0; Fe 0y Water Total Water Soluble
L8 L1 3009 43.6 183 06 01
U 27 21 30,6 42. 8 13.9 0.6 0.02
30 i 5 30.8 429 19,7 04 02
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Table 2. Results of Experiment for Crystallization of Calciun Sulfate Hemibiydrate in Alyminum Sulfate Salt Solution.

Sample | Sort of |Conc. of | Conc, f&‘}‘;ﬁ‘f"f’;mmem ];:n:i SoluAt;::r ;erl::: of iﬁfé} Combmed| Crystal
No. Gypsum | Soln, (@) H,S50, Temp(C) Time(hr) |Treating [ Treating Treating | Treating| Water(g| Form
U -1 | Ulsan — — 123 1 70 4.6 0. 48 0 47 18. 4 |Uncertain
U-2 ” — - 133 1 7.0 36 0. 48 0. 46 63 o
UA-1 " 2 - 123 1 3.5 27 0. 48 0. 26 6. 2 |Prismatic
Ua-2 ” 2 - 133 1 3.5 28 0. 48 0. 24 6.6 "
Ua-2 “ 4 - 123 1 35 26 0 48 0. 06 6 3 ”
UA-4 " 4 — 133 1 35 26 0. 48 005 6 1 ”
UA-5 n 4 aml | 123 1 20 20 — — 6.2 |plender.
JA-1 | Jinhae 2 - 123 1 35 30 0. 49 0 14 6. 2 |Prismatic
YAa-1 Yuchun 2 - 123 1 35 28 0 53 029 6.0 4
WA-1 | Natural 2 — 123 1 33 32 - - 6. 5 u
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Fig. 3. X—Ray diffraction patterns of untreated gyp-
sun and calcium - sulfate hemihydrate treated
by hydrothermal process wmder 2atms,lhour
in alumimmm sulfate salt soldtion .
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Fig.-4. DTA curves of calciun sulfate hemibydrate
treated 2atms, 1 hour in almmimim sulfate
salt solution .
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Fig. 5. Photographs of hemihydraled gypsum treated
by hydrothermal process under pressure for
1hour in organic salt saltion. (% 4003
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Fig. 6. X-ray diffraction patierns of calciun-sulfate
hermihydrated treated by hwvdrathermal pre-
cess under 3atms, 1hour in orgamc salt

Fig. 7. DTA curves of calcium sulfate hemihvdrate
treated 2 atms, 1 hour 1m organic salts so-

soltion . lution .
Talle 3. Resull of Cxperiment for Crystallization of Calcium Sulfate Heminydrate in Organic Salt Sclutons .
Sample | Catalytic |Conc. of Conc. Condition of PH of Solutjon Combined
Na Materials | Soln. @ H.50 Thermal Treatment Sre Iafter — Crystal Form
. aterials oln. (%) 2504 [Temp ()| Time (hr3| Treating | Treating ater (%)

_ Sodium Uncertain , Partially
ue -1 Cilrate 01 o 123 1 7.4 51 18.3 | Trans. Prismatic
uc -2 ” 01 — 133 1 7.4 4.5 5 6 | Prismatic
uc -3 " 0.1 | ml 123 1 2.0 2.0 7. 3 | prismatic

Sadium 5 i
UST- 1 | Tactrate 01 — 123 1 7.3 5 8 10 4 | Uncertain
- . - Tncertain , Partially
UST- 2 " 01 133 ! 7.3 4.5 6.0 | Trans. Needle
UST- 3 " 0l | ml 123 1 a1 21 5 G Needle
Sodium Uncertain , Partially
— > 1 — a v
USPT-1 ,lrglragszgm 0.1 123 1 7.4 ] 197 | Trans, Needle
USPT- 2 " 01 - 133 1 74 4 2 5. 4 Prismatic
USPT -3 o 01 1ml 123 1 21 21 b2 Needle
Sodium .
USS -1 1 gyccinate 01 - 123 1 7.3 5.1 17. 7 | Uncertain
UsSs -2 o 01 — 133 1 7.3 1. 9 9.0 Prismatic
Uss -3 ” 01 1 ml 123 1 20 2.0 6 3 Needie
UG -1 Gelalin 01 — 123 1 704 51 18. 4 | Uncertain

B _ . Uncertain , Partially
UG -2 ” 01 133 1 7.4 3.8 G 1 Trans . Prismatic
UG -3 " 6ol iml 123 1 19 L9 59 |Needle
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