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Abstract : The effects of Ca0Q and MgO fluxes on the fusibility of fly-ashes were investigated for two different fly-ashes. A fusion
temperature of mixtures of selected fly-ashes and fluxes were measured by the ASTM test method(D1857) and the differential thermal
analysis. IDT of these samples added CaO and MgO as a fluxing agent dropped in the range of 114 to 294 and 80 to 224, respectively.
Compared with ash fusion temperature to Base/Acid ratio, the lowest ash fusion temperature were measured i in the range of 0.7 to 0.8 for
CaO-fly ash mixtures and 0.3 to 0.4 for MgO-fly ash mixtures. As a result, MgO in small addition acted as a more effective flux than
CaO. A conventional Base/Acid ratio and liquidus point of ternary diagram did not show a good correlation with ash fusion temperature
for these samples. In pure fusion temperature of fly ash-mixtures, DTA was better method than ASTM test method.
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Table 1. Chemical Compositions of Fly-Ashes Investigated

SiOg AlgOg Fesz CaO MgO Nazo KzO
BFA 742 | 1578 | 345 | 169 05 028 | 072
HFA | 5583 | 2339 | 364 | 1242 | 127 027 16
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Table 2. ASTM Fusion Temperatures for Fly Ash-CaQ Mixtures
Fusion Temp. Ca0/(BFA-Ca0 mixtures) % CaQ/(HFA-Ca0 mixtures) %
(0 0 51 10 20 | 3 | 40| 5| 0 51 10 20| | o | %
IDT 1462 13% 1352 1168 1217 1219 1300 1312 1362 1351 1214 1201 1378 1454
ST 1488 1401 1358 1226 1226 1237 1398 1329 1368 1369 1256 1209 1393 1494
HT 1526 1414 1404 1268 1297 1246 1462 1393 1388 1424 1282 1218 1413 1536
FT 1558 1472 1423 1385 1331 1256 1542 1550 1397 1444 1407 1271 1440 1543
Table 3. ASTM Fusion Temperatures for Fly Ash-MgO Mixtures
Fusion Temp. MgO/(BFA-MgQ mixtures) % MgO/(HFA-MgO mixtures) %
(0 0 5 10 20 30 40 50 0 5 10 20 30 40 50
IDT 1462 1389 1187 1264 1238 1283 1317 1312 1270 1232 1259 1428 1395 1404
ST 1488 1401 1348 1310 1353 1444 1600 1329 1281 1249 1277 1433 1600 1600
HT 1526 1428 1372 1323 1364 1476 1600 1393 1290 1255 1293 1499 1600 1600
FT 1558 1541 1423 1349 1386 1523 1600 1550 1333 1285 1441 1556 1600 1600
1700
.
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Fig. 1. Critical temperature points as defined in ASTM Stand- 1200 —
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Fig. 3. Pseudoternary phasediagram of CaO-AlO3-Si0; system.
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Fig. 9. Differential thermal curves of HFA-fluxes mixtures.
; (a1 HFA, b : HFA/CaO(70/30), ¢ : HFA/MgO(90/10)
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Fig. 10. SEM micrographs of thermal treated BFA-CaO(80/
20) mixtures. ; (A @ BFA-CaO(80/20) mixture treated
at 1000, B @ BFA-CaO(80/20) mixture treated at
1200C).
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