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ABSTRACT

As the major alumina source, domestic alunite was applied to synthesize the clinker for rapid hardening
cement. The main minerals of the clinker were found to be C,S, C,,A;-C,F. and some C,AF by means of
chemical treatment, x-ray diffraction analysis and microscopic observation.

Rapid hardening cement was made of the clinker by adding suitable amount of hemi-hydrite and anhydrite.

The setting time of the cement was regulated with citric acid as setter.
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Table 1. Chemical compositions of raw materials.

1 Tg. Toss ! $i0, | ALO | Fe:0, l‘ Ca0 ‘ Mg | CaF, | SO, | Na,0 | K0
limestone a7.21 | 9.06 | 423 | 0.75 |4do7 | 290 } ‘
kaolin 12.20 | 48.66 | 26.74 1. 58 tr. tr. t
fluorite 5.03 | 23.34 6. 00 121,00 0.39 | 44,22 ‘
alunite 13. 86 4.38 | 36.69 017 tr. tr. 36. 83 2.35 6. 36
modified alunite 3.11 | 18.86 ;77.08 0.08 tr. ir. } 2. .44 ’ 3.12 0.75
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Fig. 1. X-ray diffraction patterns of raw materials.
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TFig - 2. Thermal analysis diagrams of raw materials.
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Table 3. Chemical compositions of clinkers.

3clinker}1g.lossl‘ Si0, | ALO, [Fe0, | Ca0 ’CaFg|SOE

I 0. 41| 17. 24| 11.50] 2. 12§ 58.29) 2. 421 B 36‘

I 0.81] 15.68 11.51| 2 81 58.85 2.11i6.l7
i) 0.53) 18.92 12.75 2.33| 60.84| 1.58 tr.
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Fig. 4. X—ray diffraction petterns of elinkers.
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Fig. 5. Metallurgical microscopic cbservation of
synthesized clinker H.
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Fig. 6 X-ray diffraction patterns of residue
segregated by salicylic acid-methanol
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Fig. 7. X-ray diffraction patterns of residue
segregated by HCl-ethanol method.
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Table 4. Setting time of tentative cements.

citrie consiste- set&tinig téme i
cement acid | w/c [ney(mm)— 200
wt. % -initial l final
clinker T +5% 0 | 0.25 2 o 10 30
CaS80, + 0.2% 0 | 0.28 & 20 44
CaS0,- 1/2H,0 | 0.1 " 15 30 70
o2 | » ' 22 g0 | 120 |
clinker T +5% _
CaS0, ‘ 0.1 1" 30 45 85
clinker 1 o1 | @ | 10 | 20
gigléerm L9 0.2 | 0.23 10 | 16
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VL I Bt M T2

Table 5. Compressive strength of tentative cements.
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