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Influence of Potassium on the Cement Clinker Formation

I. Unstable Free Alkali in Clinker
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ABSTRACT

The states of alkali occuring in Portland cement clinker were siudied. Potassium was added to raw mixture
by three kinds; €350y, KoCOs and KOH. In case of Ko.CU; and KOH addition, the new state of unstable

alkali was found when alkalt content is high and 505 content 15 low in the clinker. Unstzhle state of highly

basic free 1,0 causes lowering burnability much more chan alkali sullate, especially at the early stage of

hurning.

Lowered burnability by Kz0Q became more serious with higher [SF. Unstable free-Kz0, which is

readily soluble with water, reacls with gypsum to [orm Ca(OII)s and syngenite as soon as water is added. As

a result, the liberation raie of heal of hydration at the early hydration process (1sl peak) was increased.
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Tablz {. Chemical Composition(%) of Raw Mixture.

INO. ) 80,  AlLOs TeDs Ca0  MzG  NaO K0 Te loss

Sum . se | osmo| o |

1 14.6 4.1 5 42.5 2.0 0.16 0.02 33.9 59.9 0. 4‘ 2.21 1.64
2 15.0 4.2 2.4 41.7 2.0 0.16 0.01 344 100 0 86. 1' 2. 24 1.79
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AR E Fd# A4 FF ] » A= Potassium 2] <
Table 2. Alkali, S0; Balances in Clinkers.
(% in clinker)
Name of (1} Content in clinker (2) Water-soluble state (1-(2) (2) /(1) > 100
clinker 1{20 | Nﬂ.go ‘ 803 K2O ’ Nﬂzo | SOS KED Nﬂgo 803 KgG Nﬂzo SO:}

1IR3 (.83 0.83 0.23 0.7 0,45 0.16 0.6 0.341 0.07 0.1 b9 70 86

1.38 1. 38 Q.22 1.1 1. (8! 0.15 Lay 0.8 o070, 78 68 91

1.90 1. 90 0.19 1.6 1. 59 0. 14 1.4 0.31 D.05 0.2 a4 74 88
1EC 1.06 1.08 0. 201 tr 0. 20 0. 10] ir 0.856 0.10 -— 19 50 —

1.62 1.62 0.20 ir Q.63 0.10 ir 0.89) 0.10 — 39 a0 —
1KH 1.02 1. 02 0. 24 tr .39 0.12 tr 0.63 0.12 — 38 50 —

1.45 1.45 0.19 tr 0. 67 0. 10 tr 0.78 0.09 — 46 53 —_—

1.94 1.94 0.19 tr 0.99 0. 08 tr 0.95 (.10 — 51 47 —
2KC 0.97 0.97 0.24 tr 0.26 .08 o | 0.71 0.1 — 27 33 —

1. 66 1.66 0.23 tr 0. 60 0. 08 tr 1.06) 0.15 — 36 35 -

2.15 2.15 0.20 tr .90 0. 10 tr 1.25 0.10 — 42 5 —

KS : K80, EC : KL0, KM : KOLL

Figure in front of these characters represents
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Fig. 1. Effect of added state of potassium on

WS-I30 content in clinker.

("WS-" means “water soluble” state. )
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Tig. 3. Change of WS-K O conlent in clinker and cement
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Table 3. S-K Counlent vs. Heat Liberation Rate

of 1st Peak.
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cu Koo 28
Fig. 11. X-ray diflraction paiterns of interstitial
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