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Claims 

1. The use of a grinding additive during the dry grinding of a clay mineral, characterized 

in that the grinding additive is a mixture of diethanolisopropanolamine with a sugar, or 

is a mixture of triisopropanolamine with a sugar, or is a mixture of 

diethanolisopropanolamine with citric acid, or is a mixture of triisopropanolamine with 5 

citric acid. 

2. The use according to claim 1, characterized in that the clay mineral is a calcined clay 

thermally treated between 500 – 1200 °C, especially metakaolin. 

3. The use according to claim 1, characterized in that the grinding additive is a mixture 

of diethanolisopropanolamine or triisopropanolamine with a sugar, preferably 10 

galactose, glucose, lactose, maltose, sucrose, or fructose, and that the weight ratio of 

diethanolisopropanolamine or triisopropanolamine : sugar is 1:1. 

4. The use according to at least one of the preceding claims, characterized in that the 

amount of water present during grinding is not higher than 1 w%, preferably 0.1 w%, 

more preferably 0.06 w%, relative to the total dry weight of the clay mineral. 15 

5. The use as claimed in at least one of the preceding claims, characterized in that the 

grinding additive is added to the clay mineral before and/or during grinding in a total 

amount of between 0.001 - 3 w%, preferably 0.002 – 1 w%, more preferably 0.01 – 

0.1 w%, in each case relative to the total dry weight of the clay mineral. 

6. The use as claimed in at least one of the preceding claims, characterized in that the 20 

grinding is done in an attrition mill or a compressive grinder, especially in a ball mill or 

in a vertical roller mill. 

7. A ground clay mineral obtained by dry grinding a clay mineral in the presence of a 

grinding additive selected form a mixture of diethanolisopropanolamine with citric 

acid, or a mixture of triisopropanolamine with citric acid. 25 

8. A ground clay mineral according to claim 7, characterized in that the clay mineral is a 

calcined clay, preferably metakaolin. 

9. Construction material, especially a mortar or concrete, comprising a ground clay 

mineral as claimed in claim 7 or 8. 

10. A method to increase the efficiency of the dry grinding of clay mineral, characterized 30 

in that the clay mineral is dry ground together with an additive selected from a mixture 

of diethanolisopropanolamine with a sugar, or a mixture of triisopropanolamine with a 

sugar, or a mixture of diethanolisopropanolamine with citric acid, or a mixture of 

triisopropanolamine with citric acid. 
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11. A method to increase the early strength and/or the compressive strength and/or 

flexural strength after hardening for 28 days of a cementitious material comprising a 

ground clay mineral, said method comprising the steps of 

(i) providing a ground clay mineral obtained by dry grinding a clay mineral in the 

presence of a grinding additive selected form a mixture of diethanolisopropanolamine 5 

with a sugar, or a mixture of triisopropanolamine with a sugar, or a mixture of 

diethanolisopropanolamine with a carboxylic acid, or a mixture of triisopropanolamine 

with a carboxylic acid, 

(ii) intermixing said ground clay mineral with at least one mineral binder, 

(iii) optionally intermixing the mixture obtained in step (ii) with aggregates and further 10 

additives, and  

(iv) optionally intermixing the mixture obtained in step (ii) or (iii) with water.  

 


