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INTRODUCTION

ALTERNATIVE

Approximate growing surface 

in Spain: 100.000 Ha

Rice average production 

per Ha: 7-8 tn

Rice husk per ton of rice: 0.2 tn

Ash content in rice husk: 18 %

73.6% SiO2 but no Al2O3

ENVIRONMENTAL CONTEXT SAMPLES MANUFACTURE

RESULTS AND DISCUSSION

This work has been funded by the project GEOCIRCULA: Economía circular en la fabricación de nuevos composites geopoliméricos: 

hacia el objetivo de cero residuos (P18-RT-3504) Consejería de Economía, Conocimiento, Empresas y Universidad. Secretaría

General de Universidades, Investigación y Tecnología/FEDER “Una manera de hacer Europa”. The authors thank “Herba Ricemills” 

and “Aceites Coosur S.A” companies for supplying the RHA and SFE subproducts. Technical and human support provided by CICT 

of Universidad de Jaén (UJA, MINECO, Junta de Andalucía, FEDER) is gratefully acknowledged.

Planetary mixer 

homogenization 

(120 s)

60 strokes on Proeti 

punching table

Samples demoulded 

at 24 h

Pouring into moulds

(10 x 10 x 60 mm)

Curing at room temperature until 
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CONCLUSSIONS

Rice husk ash + spent filtering earths 

+ alkali solution (NaOH + Na2SiO3 )

2. Spent filtering earths (SFE)
Byproduct from olive oil industry

84.3 % SiO2 and  5.9 % Al2O3

PRECURSOR  +  ACTIVATOR  =   GEOPOLYMER
ALKALI SOLUTION

NaOH 6 M + Na2SiO3  solution

(1:1 weight ratio)

Solid waste. Source of 

aluminosilicate

Sodium or calcium 

aluminosilicate hydrate 

chains

RAW MATERIALS

The data indicate that the incorporation of spent filtering earths in the mixture, produce an improvement of the mechanical

properties, flexural and compressive strength, due to the formation of more geopolymer gel and presumably due to the incorporation

of the alumina necessary during the process of alkali activation. The compressive strength is increased from 23.7 MPa for the control

geopolymers to 30.4 MPa with the addition of 40 wt% SFE. Maximum value was obtained with 30% addition (36.5 Mpa). Therefore, this

preliminary study confirms the use of these by-products or industrial wastes for the manufacture of geopolymers to bring us closer

to a circular economy.
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1. Raw materials composition

RHA SFE

Sample RHA SFE
NaOH 6 M + Na2SiO3

Solution (1:1)

RHA

10% SFE

20% SFE

30% SFE

40% SFE

200 g
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140 g

120 g
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(Ratio water/binder was adjusted to maintain workability)

Flexural strength at 28 days

COMPRESSIVE 
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2. Mixtures composition

SFE addition generally improves the compressive

strength in percentages up to 30 %
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Compressive strength at 28 days

Maximum value 36.5 MPa

RHA geopolymers seems to improve their flexural

strength with SFE addition.

Maximum value 13.81 MPa
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20-50 % CO2 emissions reduction 

No high temperatures in manufacturing

Good thermal and mechanical properties

High chemical attack resistance
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