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Abstract: In the 200 years since the invention of cement, extensive research has been undertaken within the realm

of mineral structure regulation and formation of Portland clinker, contributing a wealth of theoretical and practical

achievements. The regulatory methods for the crystal structures and hydration activities of clinker minerals, such

as alite, belite, and ferrite, the influence of raw material properties, ion substitution and sintering process on the

formation of Portland clinker, and the current state of industrial production of Portland clinker were reviewed. The

existing deficiency in research was discussed and the directions for future development was proposed aiming to guide

the innovative advancement of Portland cement clinker.
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Table 1 Stabilized forms of foreign oxides on C,S and the limits of their solid solution'>'%!

Composition(by mass) of allotropic forms quenched to room temperature/ %

Limit of solid

Oxide solution Ref.
T1 T2 T3 M1 M2 M3 R (temperature)
Li,0 0-0.5 0.5-1.2 1. 2(1 500 °C) [3]
Na,0 0-0.7 1.3-1.4 1. 4(1 500 °C) [3]
K,O 0-1.3 0.7-1.4 1. 4(1 500 °C) [3]
BaO 0-1.0 2.0 4.0 1.9(1 450 °C) [4]
BaO 0,0.5 1.0, 1.5 1.5 1.5(1 600 °C) (5]
ZnO 0-0.8 0.8-1.8 1.8-2.2 2.2-4.5 4.5-5.5  5.5(1500C) (6]
CuO 1.0,1.5,2.0 3.0 0.5 3.0(1 450 C) (7]
MgO 0-0.5 0.5-1.5 1.0 1.5-2.0 2.0(1 550 °C) [8-9]
Cr,0, 0-1.4 1.4-1.7 1.7(1 550 °C) [10]
Ga,0,  0-0.9 0.9-1.1 1.9(1 550 °C) [10]
Fe,O, 0-0.9 0.9-1.1 1.1(1 550 °C) [10]
ALO, 0-0.5 0.5-1.0 1. 0(1 550 °C) [10]
TiO, 1.0 2.0 4.0-5.0 6.0 4.5(1 450 ) [11]
TiO, 0.5 0.5-1.5 1.0-2.0 2.0 [12]
P,O, 0.6-1.5 0.6-1.5 1.0 1.5(1 450 °C) [13-14]
SO, 0.5,1.5 [15]
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