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i1y Amount of MgO in solid solution with different phases in portland cement clinker 8
MgO %, fixed in
Investigator (s)
CsS C.S CsA C4AF Glass
Muller-Hesse and Schwiete 1.0 0.5 25 20 ~30 -
Sanada and Miyazawa 1.0 ~15 - 0.3 - 5.0
Midgley 2.0 ~05 - - -
Locher 15~25 - - - -
Dreizler and Kndofel 1.3+ 0.2 0.6 +02 2005 45+ 05 -

Ca Ca

Si

{z2¥—1)> SEM and EDS analysis of clinker (Series III : M;F;S3)

Ca
ca
Al
Si
Mg S
1 2
{2.8—2) SEM and EDS analysis of clinker (Series IV : M7F3S5s)

24 F9 MgOt Z8#A fFA%o Wol | L mAlch <B-2>E MgOdd Sotell =
Qor ol EYH FAHY B4 J¢FE Fu 2} alite o} ferrite 7} S tstx U HolH
whebd Z A A Aul-del s JFS wXA e} A" 0 2 belite, aluminate & 43S Bl

(1E-4>E F3#A9 dv7 Alxlo =P MgO 2 Yek? dA4HE JIFE Rk F-3
Iteko] 3%, 5%, T% Hotzdl ule} alite L Fia Adx] 2" -3>3 2 27)9
o z7|7F Folxla Y-S Holxm Yl €k gaFog? AL o} FuAE A
MgOeoko] A3t SOz 9 ool Wolxjm 4 vl st alite & A Aol ®a belite} ferrite?
alite®] =7)& o5 AXx e} AAQe Aol = F84|7} periclase o <o| A

MgO¥9 S7l+= S3A FEY YAz o 2% xnola el
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MgO® $6¢ A5E BR4e welx go
W 5% o4 @Rl FAA BREAL o
Bl n YekP e ool 2o WAE Mg
W Bl oz Ao Ahsael dHA .
15y spadidlel el B AlE
(HMQC)ell fly ashE 30 % Hrlgtogs =7
o A ARE Aolstn e wolw 9

(28 -3)

Backscatter electron micrographs and Element distribution maps of rapidly
cooled clinker (A) and slowly cooled clinker (B)

Relation between the actual phase content (in per cent by weight), the compressive strength

(E-2> (in N/mm2) and the MgO content of clinker (in per cent by weight) #

I\/Iiiocigligient Alite Belite gﬁ}g?ﬁ;e Sl?rcnlil ég- Periclase S&g}%ﬁfswe
e 2d 7d 28d

0 59 (58) 15 (18) 17 (13) 9 an 0 14 29 43

1 62 1 15 12 0 14 31 45

2 64 9 13 14 0 16 32 46

3 67 6 11 16 <1 18 33 47

4 68 3 10 17 2 16 33 45

5 69 1 9 18 3 6 32 43

6 not determined 14 29 40

L 8 not determined 4 29 36
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{Z.¥—4)> Optical micrographs of clinkers. (Series III)

o.” 1) M09l 237 3ol 2850 8 MgO
o4 A Ed A4S MgOe EA4H W T (periclase) 7t YA 5 ¥ol AT
Yol wlAE JFe 24T o, %n Y REIEE o,

_ 80—



Quantitative values for phase content of laboratory L2 .
clinkers with increasing MgO content, for different i
conditions of cooling (in per cent by weight) L1 :'
(E-3) ‘ 10k A
MgO- - _|Calcium- . i K
(‘%) Alite | Belite gﬁlgi%g.lte ?é;lgﬁleno- Ezrsle 08 T .
potential (by Bogue) O'Sf ~s—e- HMC
0o | 60 | 19 13 8 0 s 07f %—x HMC+30% fly ash ]
2 59 | 19 13 8 2 2 0el J
4 58 | 18 12 8 4 gL .:/
6 56 18 12 g8 | 6 g 0.5~ /
actual (microscopic determined) T /'
rapid cooling = 0'4: e
0 64 10 15 11 0 03+
2 68 5 13 14 0 - .."
4 | 69 5 10 14 2 0.2~ x
6 | 10| 5 7 14 4 o S
; A e :
slow cooling 0 %ECLY—X"*’{ porraple a o nrpin i1 il
0 61 16 14 9 0 10‘ ]02 103 104
2 63 12 11 13 1 Days (log scale)
4 63 1 9 14 3 {2¥~5) Volume expansion of high-magnesia cem-
6 64 9 8 14 o ent with and without fly ash on continuous
storage for 7 years under water at 27+2°C*>®
Compressive strengths (in N/mm?) of . the laboratory & @ 82 8
cements for different conditicas of cooling 2
(E-4) 1. K. S. Han, S. H. Choi, 8. B. Cho, S. Y. Hong,
J. H. Kim, “Effect of MgO and SOj3 on the For-
MgO- Compressive strength mation of Cement Clinker”, Proc. 2nd NCB
content |  2d T4 | =d %0d Inter. Seminar Cement and Building materials,
p - Vol. 4,IX-54, (1989)
rapid cooling 2. 1. Dreizler, D. Kndfel, “Effect of Magnesium
0 154 217 429 .4 Oxide on the Properties of Cement”, Zem.-Kalk-
2 129 31.2 46.3 55.7 .
4 1.7 01 | 424 56.3 Gips, 33,337 (198D).
i 3. S. S. Rensi, “Magnesium Oxide in Portland Cem-
6 120 801 878 433 ment”, Advanced Cement Technology, ed. S.
slow cooling N. Ghosh, Pergman Press, 467 (1983).
0 13.2 43 314 544 4. E. Woermann, Th. Hahn, W. Eysel, “Chemische
2 13.4 2.2 411 0.1 und Strukturelle Untersuchungen der Mischkri-
4 133 275 4.1 484 stallbildung von Tricalciumsilicat”, Zem. -Kalk-
6 10.9 26.4 359 40.1 Gips, 16, 370 (1963) ; 20, 385 (1967) ; 21, 241
(1968) ;22,235 (1969).
5. 8. S. Rehsi, A. J. Majumdar, Mag. Concr. Res.
o o= s . 19 (61), 243 (1967).
2) A% A AR e Ao 6. S. S. Rehsi, Proceeding: Minerex 80, Symp. Uti-
5 Uy = g 05-:11'%} °c24 Mg 09 f:}% 3 lisation of Non-metallic mineral Resources of India,
d T e AeE Er (1980).
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