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Infiuence of Potassium on the Cement Clinker Formation:
Il. The State and Formation Mechanism of Unstable Alkali
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ABSTRACT

The [armation mechanism of unstable alkali and its existing slales In the clinker were studied. The relaticn

of unsinhle allcali content vs. other water-soluble components, porosily and the distribuilon of potassium were

investigated.

The results are as follow:

1} Two slates of unstable alkali seem to exisl in clinker, 1e, compounds of KeO-AlOy system and free 150,

9) The content of water-soluble AlyOs tends to increase with increase of tmstable allali content.

3) Most of alkalies in clinker are concentrated in ligwid phase al high temperature, Thercfore. it is possible

to make varicus K0-ALO: system compounds according to the content of K0 in the liguid phase of

clinker. In this cxperiment, we found out & Es0-AlOs componnd of high AlOs confent (34%) and high
KgO eontent (33%) in clinker with 1.09% unslable alkali.

4) The porosity of clinker tends to increase with increase of unstable alkali contenl.

5) The amount of trapped alkeli vapor may increase in closed pore in the clinker with high allkali and low

SC; concent. Therefore, {ree KgO is the condensed allali on the wall of closed pore in the clinker
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Table 1. Valatilized alkali and S04 content of high-
ignition loss clinker (1.80-1127)
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Tig. 1. Change of porosily according to KzO content
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Fig. 2. Scanning electron microcraph and its X Hae-radation photograph.
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Fig. 3. Schematic diagram of F,0 vaparization and
condensation at closed pore,

Table

Al 25
ol 4% E

a7 =

2
e

ZT-‘E—E

o
=
o,
=
7ig
o

(s)el £lal Al

9 A = A& A

<]

ool o] Al H=E

FARB

K,0%

“
A
E

A
-~

ﬁ‘;}f(hhoﬁ) =

9 T 1 /,;

Table 2. Phyucal and Chemical Properlies P-series Clinkers.
No. of | Sintering | Forming Parosily % % in clinker Water-soluble content 4
clinker | Temp, °C | methed Apn. ‘ Clesed | Total | Nas( 150 ‘ T-K0 | NagO 5.0 $-K
P-1 20.9 3.6 23.7 0.32 1158 1.64 0.11 .40 0.57
2 23.1 2.8 25.3 0.30 1.33 1.75% 0.11 0. 61 0.78
3 peilet 22.8 5.7 27.2 0. 28 1. 83 2.26 0.09 0. 89 1.03
4 26. 8 G.4 31.5 0. 33 2.23 2.758 (.10 1.14 1. 29
5 1400 24,3 903 31.3 0. 33 2,32 2.82 .12 1.32 i.80
6 23.0 4,2 26.2 0. 28 .11 1.54 0.08 0.39 (.51
7 23.8 3.4 25,9 0.29 1. 27 .71 0.09 Q.57 0. 71
g et aso | 59 | 24 | 020 | 15 | 186 | 0.07 | 0.65 | 076
9 25,5 5.1 20.3 0. 32 1.7 2.28 0.11 1. 04 1.21
10 22.8 8.5 20.4 0.30 2.08 2.5 0. 10 1.12 1.27
11 7.9 12.3 19.2 0. 25 0.96 1.4 0.07 (.54 0.65
12 12.6 10. 5 21.8 0.26 1.41 : 1. 81 0. 07 0.79 0.20
13 pellet 8.7 13.8 2.3 0.23 .50 1.8 C. 06 Q.92 1.01
14 Q.7 147 23.0 0.21 1. 66 1.98 0. 05 0.98 1. 06
15 1450 11.9 16.8 26.7 G, 27 2.07 2.48 0.08 1.35 1. 47
16 8.8 8.2 16.3 0.24 0. 88 1.24 0.06 0. 47 0. 56
17 9.1 4.1 17.4 0.18 1.05 1.32 0. 04 0.45 0.51
8 t(i]‘j_lggs) 77 | 108 | 177 | 022 | 132 | 165 | 0.07 | 0.75 | 088
19 7.1 13.5 19.6 0. 22 1.57 1.99 0. 06 0. 86 0. 55
20 12.7 12.3 23.4 .25 1. 85 2.23 C. 08 0.97 1.09
(62} R |
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Table 3. Chemicul Composition al Each Pari of Clivkers in Fig. 8.

Chemical composition %5 (by EDAXR)
Sample MNo. '
} S0, AlyOy Fe0; @ CaD g0 NagO %50
P-15- & 9.36 207 | 0.39 77,06 2,74 3.07 6
B 8.42 2.02 1.40 66. 07 547 409 18.52
I 5,62 1.47 1. 04 85. 48 1. 56 9,28 2,55
b] 91,83 5,18 0. 56 69. 90 217 | 1.30 2,00
E 0, 55 12.73 B.81 53.43 3.55 3.13 11- 30
Pore- ] 17.70 ‘ 11.71 2.13 40, 82 1.73 1.74 15. 67
A 21,93 4.90 1.32 62,31 1.55 0.94 05
B 20.83 16. 30 .23 42.13 | (.66 0.77 | 18. 09
C 26. 43 6. 00 L. 53 56. 57 \ i.17 0.91 7.40
Fracture— (1 | 22.94 9. 50 977 | 5257 3.19 2.53 6. 51
A 28. 01 3.96 0.46 61.17 1,12 2.09 1.20
B 17.43 22.73 1.38 37. 64 5.01 3,57 14.25
P-20- | s | 33 0. 00 16. 69 2.m 217 | %60
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