
St. Astier natural hydraulic limes (NHL):  hydraulicity and properties.
ANNEX   1

Potentially damaging components in binders

% content   % content
in    in St. Astier

OPC NHL                      Potential damaging effect

Tricalcium Aluminate C3A 3 - 10+ < 1 Reacts with Sulphates and water producing sulphate

attack causing mortar deterioration and eventual

failure. Reacts with sea salts. Affects bricks/stones.

Tetracalcium Aluminoferite C4AF    8 - 10 NIL Reacts with Gypsum causing expansion

Sulphates SO3    2 - 7 0.4 - 0.6 Contributes to sulphate attack

Alkalis Na2O/K2O    1 - 3 >0.1 Reacts with the silicates in cement and sand producing

gradual disintegration - ALKALI-SILICA REACTION

Gypsum CaSO4    2 - 9 NIL Subject to expansion, efflorescence.

Deteriorates in contact with sea salt

Note: in marine locations the air contains sea salt. Sea salt also contains sulphates. These react with C3A in OPC producing
Ettringite and resulting in sulphate attack.



St. Astier natural hydraulic limes (NHL):  hydraulicity and properties.

Non reactive silica 

       ANNEX 2

7%

75%

24%

21%

2%

23%

25%

25%

CHEMICAL PROCESS IN THE PRODUCTION OF PURE AND NATURAL St ASTIER HYDRAULIC  LIME 

26.5%

8%

Limestone Quicklime Pure Natural hydraulic lime

Ca(OH)2 - Calcium Hydroxide

Other residuals

4%

Combined CaO

Free quicklime Combined silica

H2O (water) Reactive silica but not combined 

3%

12%

CaCO3 (calcium carbonate)

7.5%
6%

13%

3%

11% 5%

Burning

CO2    H2O

Slaking

+ H2O



                                                                                      ANNEX  3
                                                 St. Astier natural hydraulic limes (NHL):  hydraulicity and properties       

Hydraulicity: % of soluble silica and relative hydraulic properties
    EU NORM (prov) 459-1        NHL  Classification

    NHL 5 5-15

    NHL 3.5 3.5-10 Psi (N/mm2) @ 28 days (mortars prepared with a binder:sand ratio of1:1)
    NHL 2 2-7

% Soluble % of combined silica  in binders and its relation to    20>
Silica Setting time and Compressive Strength

20 >  16-20 Over 20 N/mm2 (2900 psi)

20
18
17   12-16 Over 15 N/mm2 (2175 psi)
16
15
14
13     8-12 5-15 N/mm2 (725-2175 psi)
12
11
10 3.5 – 10 N/mm2 (507-1450 psi)

9      4-8
8
7
6
5              1-4
4
3
2 < 1 N/mm2 <145

psi)
1
0        Lime Putty     NHL 2 NHL 3.5 NHL 5 Natural

Cement
Portland
Cement

Setting Days + 6-10 hours 4-6 hours 2-4 hours 1-2 hours 1 hour or less




