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The research work in GEOSUMAT was so far dis-
�V�H�P�L�Q�D�W�H�G���W�K�U�R�X�J�K���������V�F�L�H�Q�W�L�‹�F���S�X�E�O�L�F�D�W�L�R�Q�V����������
�F�R�Q�I�H�U�H�Q�F�H�� �S�D�S�H�U�V���� �D�Q�G�� �R�W�K�H�U�� �D�F�W�L�Y�L�W�L�H�V�� �V�X�F�K�� �D�V��
�Z�R�U�N�V�K�R�S�V�����V�X�P�P�H�U���V�F�K�R�R�O�����Z�H�E�L�Q�D�U�����H�W�F�����7�K�H���U�H-
search topic was promoted through the inclusi-
on of 13 master's and PhD students and earl-
y-stage researchers on the experimental resear-
ch work. GEOSUMAT project has website where 
�D�U�H���U�H�J�X�O�D�U�O�\���S�R�V�W�H�G���Q�H�Z�V���D�E�R�X�W���R�X�U���D�F�W�L�Y�L�W�L�H�V���H-
�Y�H�Q�W�V���D�Q�G���D�F�K�L�H�Y�H�P�H�Q�W�V��

�3�U�R�M�H�F�W�� �*�(�2�6�,�1�.�� �Z�D�V�� �G�H�Y�H�O�R�S�H�G�� �D�V�� �R�Q�H�� �R�I�� �W�K�H��
tasks of GEOSUMAT and proposed to the Euro-
�S�H�D�Q�� �,�Q�Q�R�Y�D�W�L�R�Q�� �&�R�X�Q�F�L�O�� �I�X�Q�G�L�Q�J�� �S�U�R�J�U�D�P�P�H��
�X�Q�G�H�U���+�R�U�L�]�R�Q���(�X�U�R�S�H�������3�D�W�K�‹�Q�G�H�U���������������7�R�Z�D�U-
�G�V���F�H�P�H�Q�W���D�Q�G���F�R�Q�F�U�H�W�H���D�V���D���F�D�U�E�R�Q���V�L�Q�N�������*�(�2-
�6�,�1�.���� �7�(�&�+�1�,�&�$�/���� �'�,�*�,�7�$�/���� �$�1�'�� �6�2�&�,�$�/�� �6�<�0-
BIOSIS FOR NOVEL MATERIALS AS CARBON SINK 
�D�L�P�V���W�R���G�H�Y�H�O�R�S���Q�H�Z���P�D�W�H�U�L�D�O�V���E�D�V�H�G���R�Q���L�Q�G�X�V�W-
rial and concrete waste for applications such as 
�U�D�L�Q�V�F�U�H�H�Q�� �F�O�D�G�G�L�Q�J���� �Z�D�O�O�� �W�L�O�H�V���� �D�Q�G�� �R�W�K�H�U��
non-structural 2D elements with high surface 
�D�U�H�D���I�R�U���F�D�U�E�R�Q���F�D�S�W�X�U�H�����X�W�L�O�L�]�D�W�L�R�Q�����D�Q�G���V�W�R�U�D�J�H����

�7�K�H�� �P�D�L�Q�� �R�E�M�H�F�W�L�Y�H�� �R�I�� �*�(�2�6�8�0�$�7�� �L�V�� �W�R�� �G�H�V�L�J�Q��
�D�Q�G�� �F�K�D�U�D�F�W�H�U�L�V�H�� �Q�H�Z�� �‹�E�U�H���U�H�L�Q�I�R�U�F�H�G��
eco-friendly geopolymers(GPs) composites 
based on industrial and mining wastes.

�7�K�H���S�U�L�Q�F�L�S�D�O���G�U�L�Y�H�U�V���I�R�U���W�K�H���*�(�2�6�8�0�$�7���F�R�Q�F�H�S�W��
are:

• Re-use of local waste resources to support local 
businesses and contribute to circular economy 
principles
�����$�F�K�L�H�Y�H���&�2�[���S�U�R�G�X�F�W�L�R�Q���U�H�G�X�F�W�L�R�Q�V���W�K�U�R�X�J�K���W�K�H��
replacement of concrete in construction applica-
tions and its capture during casting and curing 
stages
�����(�Q�F�R�X�U�D�J�H���S�U�H�V�H�U�Y�D�W�L�R�Q���R�I���Q�D�W�X�U�D�O���U�H�V�R�X�U�F�H�V��

�&�+�(�0�6�7�5�������!�$�)�$���•�.���F�R�Q�G�X�F�W�H�G���W�K�H���‹�U�V�W���L�Q�G�X�V�W�U�L�D�O���W�U�L�D�O���E�\���I�D�E�U�L�F�D-
�W�L�Q�J���D�Q�G���W�H�V�W�L�Q�J���J�H�R�S�R�O�\�P�H�U���Œ�R�R�U���W�L�O�H�V�����7�K�L�V���W�U�L�D�O���U�H�S�U�H�V�H�Q�W�V���D���V�L�J-
�Q�L�‹�F�D�Q�W�� �V�W�H�S�� �L�Q�� �W�K�H�� �G�H�Y�H�O�R�S�P�H�Q�W�� �R�I�� �V�X�V�W�D�L�Q�D�E�O�H�� �E�X�L�O�G�L�Q�J�� �P�D�W�H�U�L-
�D�O�V�����V�K�R�Z�F�D�V�L�Q�J���W�K�H���S�R�W�H�Q�W�L�D�O���R�I���J�H�R�S�R�O�\�P�H�U�V���L�Q���S�U�D�F�W�L�F�D�O���D�S�S�O�L�F�D-
tions.

AR Glass MiniBars

�5�H�V�H�D�U�F�K�H�U�V�� �D�W�� �%�D�E�H� ���%�R�O�\�D�L�� �8�Q�L�Y�H�U�V�L�W�\�� ���%�%�8���� �� �I�R�X�Q�G�� �W�K�D�W�� �J�H�R-
�S�R�O�\�P�H�U�� �F�R�Q�F�U�H�W�H�� �U�H�L�Q�I�R�U�F�H�G�� �Z�L�W�K�� �$�5�� �*�O�D�V�V�� �0�L�Q�L�%�D�U�V���� �R�Š�H�U�V�� �D��
�V�X�V�W�D�L�Q�D�E�O�H�� �D�O�W�H�U�Q�D�W�L�Y�H�� �W�R�� �3�R�U�W�O�D�Q�G�� �W�U�D�G�L�W�L�R�Q�D�O�� �‹�E�H�U�� �U�H�L�Q�I�R�U�F�H�G��
�F�R�Q�F�U�H�W�H�����$�G�G�L�Q�J���$�5���*�O�D�V�V���0�L�Q�L�%�D�U�V�����W�R���Œ�\���D�V�K���E�D�V�H�G���J�H�R�S�R�O�\-
�P�H�U�� �S�D�V�W�H�� �V�L�J�Q�L�‹�F�D�Q�W�O�\�� �L�P�S�U�R�Y�H�G�� �P�H�F�K�D�Q�L�F�D�O�� �S�U�R�S�H�U�W�L�H�V���� �Z�L�W�K��
�Œ�H�[�X�U�D�O���V�W�U�H�Q�J�W�K���L�Q�F�U�H�D�V�L�Q�J���������������������������W�L�P�H�V�����W�H�Q�V�L�O�H���V�W�U�H�Q�J�W�K��
���������������������W�L�P�H�V�����D�Q�G���F�R�P�S�U�H�V�V�L�Y�H���V�W�U�H�Q�J�W�K�����������������������W�L�P�H�V�����6�F�D-
�Q�L�Q�J�� �H�O�H�F�W�U�R�Q�� �P�L�F�U�R�V�F�R�S�\�� ���6�(�0���� �D�Q�G�� �R�S�W�L�F�D�O�� �P�L�F�U�R�V�F�R�S�\�� �F�R�Q�‹�U-
�P�H�G���J�R�R�G���P�L�F�U�R�P�H�F�K�D�Q�L�F�D�O���D�G�K�H�V�L�R�Q�����K�L�J�K�O�L�J�K�W�L�Q�J���‹�E�H�U���U�H�L�Q�I�R�U-
ced geopolymer composite as a promising eco-friendly constru-
ction material.

GEROSION 

�*�(�2�6�8�0�$�7�� �Z�R�Q�� �W�K�H�� �,�F�H�O�D�Q�G�L�F�� �,�Q�Q�R�Y�D�W�L�R�Q�� �$�Z�D�U�G�� �L�Q�� �-�D�Q�X�D�U�\��
������������ �+�H�L�²�D�U�� �6�Q�¨�U�� �ƒ�V�J�H�L�U�V�V�R�Q�� �D�Q�G�� �*�R�Q�]�D�O�R�� �3�D�W�U�L�F�L�R�� �(�O�G�U�H�G�J�H��
�$�U�H�Q�D�V���U�H�F�H�L�Y�H�G���W�K�H���D�Z�D�U�G���I�U�R�P���3�U�H�V�L�G�H�Q�W���*�X�²�Q�L���7�K�����-�µ�K�D�Q�Q�H�V-
�V�R�Q�� �I�R�U�� �W�K�H�L�U�� �Z�R�U�N�� �R�Q�� �$�O�6�L�P�H�Q�W���� �D�Q�� �H�F�R���I�U�L�H�Q�G�O�\���� �F�H�P�H�Q�W���I�U�H�H��
binder. The research focuses on reducing carbon emissions in 
�F�R�Q�V�W�U�X�F�W�L�R�Q�� �Z�K�L�O�H�� �X�V�L�Q�J�� �F�R�Q�Y�H�Q�W�L�R�Q�D�O�� �D�J�J�U�H�J�D�W�H�V���� �7�K�H�� �S�U�R�M�H�F�W��
�Z�D�V���V�X�S�H�U�Y�L�V�H�G���E�\���6�X�Q�Q�D���•�O�D�I�V�G�µ�W�W�L�U���:�D�O�O�H�Y�L�N�����'�U�����.�U�L�V�W�M�£�Q���)�U�L�²-
�U�L�N�� �$�O�H�[�D�Q�G�H�U�V�V�R�Q���� �'�U���� �-�D�Q�� �3�U�L�N�U�\�O�� ���*�H�U�R�V�L�R�Q������ �D�Q�G�� �'�U���� �6�L�J�U�¼�Q�D��
�1�D�Q�Q�D���.�D�U�O�V�G�µ�W�W�L�U�����8�Q�L�Y�H�U�V�L�W�\���R�I���,�F�H�O�D�Q�G����
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Waste Valorization Waste Materials

�7�K�H�� �L�Q�Y�H�V�W�L�J�D�W�L�R�Q�� �H�[�D�P�L�Q�H�V�� ������ �O�R�F�D�O�� �Z�D�V�W�H�� �V�W�U�H�D�P�V�� �I�U�R�P��
�1�R�U�Z�D�\���� �3�R�O�D�Q�G���� �W�K�H�� �&�]�H�F�K�� �5�H�S�X�E�O�L�F���� �5�R�P�D�Q�L�D���� �D�Q�G�� �,�F�H�O�D�Q�G�� �I�R�U��
use in geopolymerization. The physical and chemical properties 
�R�I�� �W�K�H�V�H�� �Z�D�V�W�H�V�� �V�X�J�J�H�V�W�� �W�K�H�L�U�� �V�X�L�W�D�E�L�O�L�W�\�� �D�V�� �S�U�H�F�X�U�V�R�U�V���� �D�F�W�L�Y�D-
�W�R�U�V���� �D�Q�G���D�J�J�U�H�J�D�W�H�V���I�R�U���J�H�R�S�R�O�\�P�H�U�V���� �0�R�V�W���R�I�� �W�K�H�V�H���P�D�W�H�U�L�D�O�V��
�D�U�H���F�X�U�U�H�Q�W�O�\���O�D�Q�G�‹�O�O�H�G�����P�D�N�L�Q�J���W�K�H�P���L�G�H�D�O���F�D�Q�G�L�G�D�W�H�V���I�R�U���V�X�V�W�D�L-
nable building materials. Using industrial waste in geopolymers 
�F�D�Q�� �U�H�G�X�F�H�� �H�Q�Y�L�U�R�Q�P�H�Q�W�D�O�� �L�V�V�X�H�V�� �O�L�N�H�� �F�D�U�E�R�Q�� �I�R�R�W�S�U�L�Q�W���� �O�D�Q�G�‹�O-
�O�L�Q�J�����D�Q�G���W�K�H���Q�H�H�G���I�R�U���Y�L�U�J�L�Q���P�D�W�H�U�L�D�O�V�����(�[�W�U�D�F�W�L�R�Q���F�R�Q�F�O�X�G�H�V���W�K�D�W��
�W�K�H�V�H�� �Z�D�V�W�H�� �P�D�W�H�U�L�D�O�V���� �Z�L�W�K�� �P�L�Q�L�P�D�O�� �S�U�R�F�H�V�V�L�Q�J�� �R�U�� �D�F�W�L�Y�D�W�L�R�Q����
�F�D�Q���V�L�J�Q�L�‹�F�D�Q�W�O�\���F�R�Q�W�U�L�E�X�W�H���W�R���G�H�Y�H�O�R�S�L�Q�J���H�F�R���I�U�L�H�Q�G�O�\���D�Q�G���V�X�V-
tainable geopolymer concrete.

�6�K�H�D�U���5
�H�L�Q�I�R

�U�F�H�P�H�Q�W

MiniBars             Basalt Fibers

�$���V�H�U�L�H�V���R�I���I�X�O�O���V�F�D�O�H���W�H�V�W�V���Z�H�U�H���F�R�Q�G�X�F�W�H�G���W�R���H�Y�D�O�X�D�W�H���W�K�H���S�H�U-
�I�R�U�P�D�Q�F�H���R�I���5�H�I�R�U�F�H�7�H�F�K���0�L�Q�L�%�D�U�V�������F�R�P�S�R�V�L�W�H���E�D�V�D�O�W���‹�E�H�U�V�����D�V��
shear reinforcement in concrete beams. The tests included 15 
�E�H�D�P�V���Z�L�W�K���Y�D�U�\�L�Q�J���0�L�Q�L�%�D�U�V���F�R�Q�W�H�Q�W�������������������D�Q�G���������N�J���P�u�����D�Q�G��
�G�L�P�H�Q�V�L�R�Q�V���� �W�H�V�W�H�G�� �I�R�U�� �F�R�P�S�U�H�V�V�L�Y�H�� �D�Q�G�� �Œ�H�[�X�U�D�O�� �V�W�U�H�Q�J�W�K���� �D�V��
well as shear capacity under four-point bending. Results showed 
�D�� �V�L�J�Q�L�‹�F�D�Q�W�� �������� �L�Q�F�U�H�D�V�H�� �L�Q�� �V�K�H�D�U�� �F�D�S�D�F�L�W�\�� �I�R�U�� �U�H�J�X�O�D�U�� �E�H�D�P�V��
�Z�L�W�K�� ������ �N�J���P�u�� �0�L�Q�L�%�D�U�V�� �D�Q�G�� �������� �I�R�U�� �V�K�D�O�O�R�Z�� �E�H�D�P�V���� �0�L�Q�L�%�D�U�V��
�D�O�V�R���G�H�O�D�\�H�G���F�U�D�F�N���L�Q�L�W�L�D�W�L�R�Q�����D�O�W�H�U�H�G���F�U�D�F�N���S�D�W�W�H�U�Q�V�����D�Q�G���L�P�S�U�R-
�Y�H�G���H�Q�H�U�J�\���D�E�V�R�U�S�W�L�R�Q�����7�K�H�R�U�H�W�L�F�D�O���F�D�O�F�X�O�D�W�L�R�Q�V���F�R�Q�‹�U�P�H�G���W�K�D�W��
�0�L�Q�L�%�D�U�V�� �F�D�Q�� �U�H�S�O�D�F�H�� �W�U�D�G�L�W�L�R�Q�D�O�� �V�W�H�H�O�� �V�K�H�D�U�� �V�W�L�U�U�X�S�V���� �P�H�H�W�L�Q�J��
�G�H�V�L�J�Q���V�D�I�H�W�\���U�H�T�X�L�U�H�P�H�Q�W�V���H�Š�H�F�W�L�Y�H�O�\��

     
Marine Exposure

CHEMSTR

UiTReforceTech

SEM �mages of d�atom�te and d�atomaceous earth 

�&�]�H�F�K���7�H�F�K�Q�L�F�D�O���8�Q�L�Y�H�U�V�L�W�\�����&�7�8�����U�H�V�H�D�U�F�K�H�U�V���G�H�Y�H�O�R�S�H�G���V�H�O�I���K�H-
�D�W�L�Q�J�� �J�H�R�S�R�O�\�P�H�U�� �F�R�P�S�R�V�L�W�H�V�� �I�R�U�� �G�H���L�F�L�Q�J�� �D�S�S�O�L�F�D�W�L�R�Q�V���� �H�Q�K�D�Q-
cing safety and sustainability. At the GEOSUMAT progress mee-
�W�L�Q�J���L�Q���3�U�D�J�X�H�����S�D�U�W�Q�H�U�V���V�K�D�U�H�G���D�G�Y�D�Q�F�H�P�H�Q�W�V���L�Q���G�X�U�D�E�L�O�L�W�\�����U�H�L�Q-
�I�R�U�F�H�P�H�Q�W���� �D�Q�G�� �F�L�U�F�X�O�D�U�� �H�F�R�Q�R�P�\�� �V�R�O�X�W�L�R�Q�V���� �U�H�L�Q�I�R�U�F�L�Q�J�� �W�K�H�L�U��
commitment to low-carbon construction. At ICNAAM Conferen-
�F�H���������������3�H�W�U���+�R�W�Ý�N���I�U�R�P���&�7�8���S�U�H�V�H�Q�W�H�G���W�K�H���*�(�2�6�8�0�$�7���S�U�R�M�H-
�F�W�
�V���‹�Q�G�L�Q�J�V�����+�L�V���S�D�S�H�U�����	�6�H�O�I���K�H�D�W�L�Q�J���(�[�S�H�U�L�P�H�Q�W���R�I���0�X�O�W�L�I�X�Q�F�W�L�R-
nal Geopolymer Board Based on Metashale with Graphite 
�3�R�Z�G�H�U�� �$�G�P�L�[�W�X�U�H���
�� �F�R���D�X�W�K�R�U�H�G�� �Z�L�W�K�� �/�X�N�£�"�� �)�L�D�O�D���� �L�Q�W�U�R�G�X�F�H�G��
�P�X�O�W�L�I�X�Q�F�W�L�R�Q�D�O���J�H�R�S�R�O�\�P�H�U�V���I�R�U���S�R�W�H�Q�W�L�D�O���Œ�R�R�U���K�H�D�W�L�Q�J���D�S�S�O�L�F�D-
tions.

Self-H
eating Sustainable Infrastructure

�7�K�H���W�H�D�P���I�U�R�P���7�K�H���$�U�F�W�L�F���8�Q�L�Y�H�U�V�L�W�\���R�I���1�R�U�Z�D�\�����8�L�7�����K�D�V���V�X�F�F�H�V-
sfully completed production of geopolymer paste using wood 
�Z�D�V�W�H���D�V�K�����(�/�.�(�0���0�,�&�5�2�6�,�/�,�&�$�p�����������D�Q�G���6�Z�H�F�H�P���V�O�D�J�����,�Q���F�O�R�V�H��
�S�U�R�[�L�P�L�W�\���W�R���1�D�U�Y�L�N�����W�K�H�U�H���D�U�H�������Z�R�R�G���E�X�U�Q�L�Q�J���I�D�F�L�O�L�W�L�H�V���b�D�Q�G���W�K�H��
�Z�R�R�G���Z�D�V�W�H���D�V�K���L�V���O�D�Q�G�‹�O�O�H�G���Z�L�W�K�R�X�W���I�X�U�W�K�H�U���X�V�H���b���,�Q�L�W�L�D�O���W�H�V�W�L�Q�J��
�\�L�H�O�G�H�G�b �S�U�R�P�L�V�L�Q�J�� �U�H�V�X�O�W�V�� �Z�L�W�K�� �F�R�P�S�U�H�V�V�L�Y�H�� �V�W�U�H�Q�J�W�K�V�� �R�I�� �X�S�� �W�R��
�������������0�3�D���D�I�W�H�U���������K�R�X�U�V���R�I���F�X�U�L�Q�J���D�W���U�R�R�P���W�H�P�S�H�U�D�W�X�U�H���b���7�K�L�V��
�D�F�K�L�H�Y�H�P�H�Q�W���P�D�U�N�V���D���V�L�J�Q�L�‹�F�D�Q�W���V�W�H�S���I�R�U�Z�D�U�G�����D�Q�G���D���W�H�D�P���R�I���8�L�7��
researchers and exchange master and bachelor students from 
Belgium and France is now preparing a series of geopolymer 
concrete with basalt Minibars reinforcement that will be tested 
in the laboratory and long-term monitoring station with marine 
�H�[�S�R�V�X�U�H���O�R�F�D�W�H�G���L�Q���1�D�U�Y�L�N���+�D�U�E�R�X�U��

�'�H�Y�H�O�R�S�H�G���J�H�R�S�R�O�\�P�H�U��
mixes contained up to 
���������R�I���Z�D�V�W�H���P�D�W�H�U�L�D�O���L�Q�F-
luding recycled concrete 
�D�J�J�U�H�J�D�W�H�V���U�H�F�\�F�O�H�G���J�H�R-
polymer aggregates and 
�V�H�D���Z�D�W�H�U���D�F�K�L�H�Y�H�G���H�D�U�O-
y-age strength as high as 
�����������0�3�D���L�Q���������K�R�X�U�V����

�*�H�R�S�R�O�\�P�H�U���&�R�Q�F�U�H�W�H

�&�D�U�U�L�H�G�� �R�X�W�� �&�2�[�� �H�Q�U�L-
chment at the input 
�P�D�W�H�U�L�D�O�� �O�H�Y�H�O�� �W�R�� �H�Q-
hance carbon reducti-
on.

�$�F�K�L�H�Y�H�G�� �F�R�P�S�U�H�V�V�L-
�Y�H���V�W�U�H�Q�J�W�K���R�I���������0�3�D��
in geopolymers based 
�R�Q�� �F�D�O�F�L�X�P�� �Œ�\�� �D�V�K����
�V�D�Q�G���� �D�Q�G�� �F�D�O�F�L�Q�H�G��
and non-calcined acti-
�Y�D�W�H�G�� �G�L�D�W�R�P�L�W�H���� �S�U�R-
�Y�L�G�H�G���E�\���*�2�5�7�(�&�+��

�,�Q�Y�H�V�W�L�J�D�W�H�G���‹�E�H�U��
interaction with ge -
opolymer mortar.

Satisfactory ad-
hesion between 
the geopolymer 
matrix and basalt 
�0�L�Q�L�%�D�U�V���Y�H�U�L�‹�H�G��
�E�\���P�R�G�L�‹�H�G��
pull-out test.

Conducted electrical 
�F�R�Q�G�X�F�W�L�Y�L�W�\���W�H�V�W�V�����G�H-
monstrating self-hea-
ting capabilities of the 
�G�H�Y�H�O�R�S�H�G���P�D�W�H�U�L�D�O�V��

�&�R�Q�G�X�F�W�H�G�� �W�K�H�� �‹�U�V�W�� �L�Q-
dustrial trial by fabrica-
ting and testing geopol-
�\�P�H�U���Œ�R�R�U���W�L�O�H�V��
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�5�H�V�H�D�U�F�K�H�U�V�� �D�W�� �&�U�D�F�R�Z�� �8�Q�L�Y�H�U�V�L�W�\�� �R�I�� �7�H�F�K�Q�R�O�R�J�\�� ���&�7�8���� �I�R�X�Q�G��
�W�K�D�W�� �*�*�%�)�6�� �U�H�G�X�F�H�V�� �S�R�U�R�V�L�W�\�� �L�Q�� �D�O�N�D�O�L���D�F�W�L�Y�D�W�H�G�� �F�R�Q�F�U�H�W�H�V���� �D�O-
lowing room-temperature setting. A quasi-linear relationship 
�E�H�W�Z�H�H�Q���*�*�%�)�6���F�R�Q�W�H�Q�W���D�Q�G���P�H�F�K�D�Q�L�F�D�O���S�U�R�S�H�U�W�L�H�V���F�R�Q�‹�U�P�V���L�W�V��
potential for utilisation in durable and sustainable construction.
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