
Effect of olive pomace fibre reinforcements on properties of 
alkali-activated cements based on blast furnace slag and 

biomass bottom ash
M.A. Gómez-Casero*,** A. Muñoz-Castillo*, L. Pérez-Villarejo*,**, D. Eliche-Quesada *,**

*Department of Chemical, Environmental, and Materials Engineering, Higher Polytechnic School of Jaén, University of Jaén, Campus Las Lagunillas s/n, 23071 Jaén, Spain

**Center for Advanced Studies in Earth Sciences, Energy and Environment (CEACTEMA), University of Jaén, Campus Las Lagunillas, s/n, 23071 Jaén, Spain

Keywords: geopolymer, fibres treatment, natural fibres, blast furnace slag, biomass bottom ash. 

Presenting author email: magomez@ujaen.es ; amcastil@ujaen.es

Introduction

RESULTS
Mechanical strength Physical properties

Thermal conductivity

Climatic chamber
20ºC-90%RH

Mechanical test 
at 1, 7, and 28 days

AcknowledgementsConclusions

Alkali‐activated
materials

Their
manufacture

Mechanical 
strength 

This work has been funded by the project Development and characterization of new
geopolymeric composites based on waste from the olive industry. Towards a
sustainable construction (MAT2017-88097-R), FEDER/Ministry of Science, Innovation
and Universities, State Research Agency and the project PID2020-115161RB-I00:
Applying the circular economy in the development of new low carbon footprint alkaline
activated hydraulic binders for construction solutions (CongActiva), MCIN/AEI/
10.13039/501100011033 FEDER “A way of making Europe”. The authors thank
Siderúrgica Sevillana S.A. for supplying slags and Aldebarán Energía del Guadalquivir
for supplying ashes. M.A. Gómez-Casero acknowledges support of MINECO
(PRE2018-084073). Technical and human support provided by CICT of University of
Jaén (UJA, MINECO, Junta de Andalucía, FEDER) is gratefully acknowledged.

• The optimal percentage for reinforcement was 1% wt, in terms of flexural strength.

• Best treatment for fibres were using a solution of 10% Na2SiO3 and a solution of
5% NaOH (mercerization). Improving values of control paste.

• Compressive strength decreased with the increased of fibres content. Although
the decrease was consider it admissible.

• Thermal conductivity using fibres in the matrix of binders were similar to values of
control paste.

Results indicate that fibres can be a reinforcement of binders manufactured from
blast furnace slag and biomass bottom ash, when optimal treatment is used.

Cement industry New materials 
research

Durability

Adding
fibres

Improve 
mechanical 
properties

0

1

2

3

4

Control UT‐0.5 UT‐1 UT‐2 Si‐0.5 Si‐1 Si‐2 C‐0.5 C‐1 C‐2 M‐0.5 M‐1 M‐2

M
P
a

Sample

Flexural strength
1d 7d 28d

0

1

2

3

4

5

6

7

8

9

10

Control UT‐0.5 UT‐1 UT‐2 Si‐0.5 Si‐1 Si‐2 C‐0.5 C‐1 C‐2 M‐0.5 M‐1 M‐2

M
P
a

Sample

Compressive strength 1d 7d 28d

0

2

4

6

8

10

12

14

16

18

1600

1650

1700

1750

1800

1850

1900

1950

2000

A
p
p
ar
en

t 
p
o
ro
si
ty
 &
 A
b
so
rt
p
io
n
 (
%
)

B
u
lk
d
en

si
ty

(g
/d
m

3
)

Samples

1d 7d 28d

1d 7d 28d

1d 7d 28d

Types of fibres

Synthetic

Natural

Wood fibres

Non-wood fibres

Good results

Manufacture of binders

Precursors Activator
ꞏBlast furnace slag
ꞏBiomass bottom ash

50%  K2SiO3

XRF SiO2 Al2O3 Fe2O3 MnO MgO CaO Na2O K2O SO3 LOI

BBA 46.10 12.04 4.78 0.09 3.71 19.65 0.78 4.59 0.41 5.58

BSS 17.29 10.71 24.16 5.68 2.63 30.89 0.16 0.03 0.28 5.39
50% KOH 

(8M) 
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