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Basic facts about alkali silicates
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Basic facts about alkali silicates

* Glasses soluble in water, consisting of a combination of alkali
metal oxide (Na,O, K0, Li,0) & silica (SiO,) in varying
proportions

» Alkali silicates are generally not distinct stoichiometric chemical

substances
4 |
* No specific chemical formula for each product /:_i\”’__‘
e Common name = Waterglass : Zi";\,"\' .
[ g &
* Products available as solution and powder = _&f’:\-—'l




Molar and weight ratio

Mol o n Si0, [mol] .
rar At n Me,0 [mol] =]

Weight ratio : w 510, %] — WR
eight ra LO.WMEZO o] = [—]

Technical significant liquid Na, K & Li-silicates and mixtures thereof:

* Sodium silicate MR =1,7 — 4,0
* Potassium silicate MR = 1,0 — 4,0

e Lithium silicate MR =2,5-15,0
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Geosil® - Silicate binders for geopolymeric systems

e Geosil-products are not blends of standard alkali silicates with hydroxide
* New production technology

* Highest possible solid content & optimal Q-structure distribution

Pros Cons

+ Ready-to-use solutions — some specific Geosil-grades are

+ Many variations are possible classified as dangerous goods (ADR)

— Molar ratio < 1,7 for sodium based

products are not suitable due to
+ High purity of raw materials limited shelf life / spontaneous
crystalisation

+ User-friendly - no hydroxide handling

+ Reproducible & controlled production
process

+ Storage stable solutions



Geosil® - Types

Alkali metal

Viscosity [mPa-s]

CLP - classification
CLP - label

ADR - classification

Geosil® 14515
potassium
Ca. 20

H290 / H314
(1B) / H318

g

Class 8 /
packaging
group |l
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Geosil® 14517 Geosil® 34417
potassium sodium
Ca. 20 Ca. 430

H315/H318 H315/H318

o E o

el

non non



Geosil® - Types

Geosil® WB 10
. potassium
Suitable for silicate
Viscosity [mPa-s] Ca. 20

CLP - classification H315 / H318
CLP - label iy

Non

ADR - classification

Geosil® WB 30

sodium
Silicate

Ca. 170
H315 / H318

dap

non

Geosil® TB 10

potassium
silicate

Ca. 20
H315 / H318

3

non
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Geosil® TB 30

sodium
silicate

Ca. 370
H315 / H318

g

non
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- Influence of water-and how to compensate -
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Possilble origin of water in the Geopolymer-mixture

Losungen

e Geosil®

E-; <

* Gravel /fillers
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Influence of water on the Strength
Strength according to DIN EN 196-1

—tensile strength  ——compressive strength
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How to compensate?
Strength according to DIN EN 196-1

Tensile Strength

strength increase [%]

100
50 l
mm B 1

Ecocem Betolin VP6915 Additive E Additive G Additive H

m Geosil 34417 m Geosil 14517



How to compensate?
Strength according to DIN EN 196-1
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strength increase [%]
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Ecocem

Compressive strength

Betolin VP6915 Additive E

m Geosil 34417 m Geosil 14517

Additive G
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Additive H
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Modification of the Geopolymer rheology

Picture: RENCA"
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Geopolymer rheology (Standard)
Workability according to DIN EN 1015-3
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Modification with 0,9% Geosil® WB 30
Workability according to DIN EN 1015-3
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Modification with 0,025% Betolin® VP-6915
Workability according to DIN EN 1015-3
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Modification with 0,2% Additive H
Workability according to DIN EN 1015-3
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Modification with 0,05% Betolin® VP-6944
Workability according to DIN EN 1015-3
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Conclusion

* Geosil Products are available in a lot of variations

e To much water in the System reduces the performance of a Geopolymer

* There are ways to to compensate the influence of the Water

e Our additives can adjust the rheology of Geopolymers
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