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Studies on replacement of gypsum by manganese slag as retarder in cement manufacture

FENG Yun', CHEN Yan-xin', LIU Fei*, BAO Xian-cheng®
(1.Institute of Powder Engineering, Xi’an University of Archileciure & Technology, Xi’an 710055, China;
2.Stone River Cement Plant of Shanxi Province, Baoji 722300, China; 3.Shanxi Ceramic Society, Xi’an 710003, China)

Abstract: The theoretical analysis and the studies on the feasibility on the basis of a series of experiments utilizing

manganese slag as retarder in stead of gypsum in cement manufacture were carried out. The results indicated that the indexes

including setting time, soundness and radioactivity of portland cement measure up to the national standard when gypsum was

partially replaced by manganese slags; The lotal quantity of both manganese slag and gypsum is oplimal between 6 wt% -

7 wt% ,in which the quantity of manganese slag should be less than 5% . The good effect can be achieved when the quality of

manganese slag is 3 wt% in the actual cement production.
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®1 BBEBNULERS PR A %

e kR sio, ALO, Fe, 04 Ca0 MgO

1 2541 25.55 3.84 5.13 9.49 1.44

2 25.00 31.06°  1.88 1.56 11.46 0.45

32080  22.59 3.50 3.08 18.74 2.20
KA S0, MnO, K;0 Na, 0 c1-
1 19.74 3.95 1.26 0.16 0.005
2 25.62 4.00 — — —
3 19.30 5.00 — — —
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i % i YR &BE 3F 8K 3R 28Kk R/ % % %
| 2.1 2.43 7.1 170 240 5.9 85 31.9 58.1 0 6 0 5
2 1.6 1.68 56 155 220 5.2 7.4 26.5 55.3 4.8 6 6 0
3 1.6 2.00 6.2 170 255 5.6 83 21.6 527 9.3 6 8 0
4 1.6 2.29 6.5 155 275 5.6 8.0 283 52.3 10.0 6 10 0
5 1.6 2.60 6.9 150 270 5.6 7.7 29.5 49.2 15.3 6 12 0
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70
% % wmikgT! g s 3K BA 3K A EF/E % P %
1 2.07 3.15 2.07 318 125 185 5.5 8.4 249 42.5 0 6 — 5.0
2 141 2.60 2.30 320 105 205 5.1 8.4 237 423 0.5 6 2 4.0
3150 2.68 2.27 321 104 149 5.3 7.8 23.3 40.9 3.8 6 3 3.0
4 147 2.69 2.27 317 77 137 5.2 8.1 23.5 42.1 0.9 6 4 2.5
5143 2.86 2.21 314 89 169 4.7 85 23.7 412 3.1 6 5 2.0
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’ % % mkeT g &R 3F 28K 3R 8K % %
1 0.56 1.61 2.43 326 51 121 4.6 8.1 23.7 46.0 [ 3
1’ 0.58 1.69 2.21 331 80 155 4.4 7.5 20.2 39.4 [ 3
2 1.06 2.11 2.39 339 137 262 3.8 7.4 17.1 36.4 6 6
2’ 1.15 2.41 2.41 326 79 184 3.5 6.6 16.2 29.2 6 6
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m kg™ YIHE K HE I % DE % JHR D % 3K 8 K 3R 8 K
1 326 27.3 130 190 2.88 1.60 0.79 3.0 4.1 7.9  18.0  40.0
2 297 27.7 125 200 3.07 1.80 1.00 3.0 3.8 7.8 17.9  41.2
3 321 28.6 130 205 3.09 1.52 0.91 3.0 4.1 8.3 18.8 43.6
4 329 26.5 140 200 3.07 1.74 1.05 3.0 4.3 8.6 18.5 42.3
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