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Better preparation of cement-wood composites

Material VS. Energy Use: How long do lignocellulosic biomass will be available in Sub-Saharan Africa?

During 2019, Ethiopia launched its first satellite; its Prime Minister Abiy Ahmed received a Nobel Prize; more than 350 
million trees in a single day were planted in the country as part of a campaign to fight deforestation and climate change 
and they are builing a mega-dam on the Nile river. In the Eastern Cape work has begun on South Africa’s first plastic road, 
using recycled plastic milk bottles to repave roads. South Africa was announced as one of the top 3 biodiverse nations of 
the world. Both countries have a a high potential in knowledge transfer in innovation. Therefore, BioHome project is one 
of the key educational tools for connecting and knowledge transfer between Germany, Ethiopia, South Africa and more. 

How could we better prepare ce-
ment-wood composites? To answer 
this question, it is important to consi-
der the sources and the characteristics 
of the raw materials of cement wood 
composite. For this we tested the in-
terface between wood and metakaolin 
geopolymer cement. Different surface 
roughness were applied to the wood 
to see how they influence the pullout 
force. From our results we found out 
that rough surfaces gave higher force 
compared to smooth surfaces. We also 
found out that moisture contect also 
plays a major role in the interface. 

For practical applications, it will 
be better to use thermally treated 
wood or treat wood with coatings 
that will help reduce wood shrin-

In 2019, Mass Flow Analysis Team ve-
rified the availability of lignocellulosic 
biomass in South Africa and confimed 
the feasibility to establish production 
of Wood Plastic Composites (WPC) 
and Geopolymer Wood Composites 
(GWC) in the country. The main avai-

kage which weakens the interfa-
ce between the cement and wood. 
Again, we assessed the influence of 
fly ash grinding, wood species and hot 
water washing of wood on the compo-
site properties. The properties consi-
dered were density, water absorption 
and the crushing strength. 

This investigation was done in colla-
boration with Prof. Holmer Savasta-
no’s research group from University 
of Sao Paulo. Grinding reduced the 
fly ash particle size and doubled the 
strength of the composite. Composite 
from ground ash absorbed less water 
than those from raw ash due to bet-
ter packing of the particles. Hot water 
treatment reduces the extractive cont-
ent of the wood and improves how the 

wood binds to the fly ash geopolymer 
cement. However, our results show 
that this treatment improved compo-
site properties less compared to the 
fly ash grinding. 

For this reason, we concluded that it 
is better to grind the ash than to wash 
the wood during composite preparati-
on.
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lable biomass are stem from Invasi-
ve Alien Plants (IAP) harvesting and 
agricultural residue. However, the 
PhD student Emilin de Silva draws at-
tention to the South African aim on 
achieving a more sustainable patch 
to supply its energy demand. The re-

searcher affirms that the demand and 
consumption of biomass for energy 
purposes will increase exponentially 
in the next decade. „Only the constant 
monitoring of biomass consumption 
can assure the resource availability in-
land“ - states Emilin.



 

Imagine a “kitchen blender”, but mas-
sive and made of stainless steel. Keep 
this image in your mind, now as in-
gredients, we add secondary resour-
ces: 60% wood particles from inva-
sive species (3 kg) and 40% shredded 
recycled plastic (2 kg). We carefully 
close the safety lid and push the green 
“start” button. In not more than 40 
minutes, we will have our materials 
successfully compounded. The fricti-
on between the blades and the com-
ponents generates heat, inducing the 
plastic to melt and to incorporate the 
wood particles. This way, we have 
blended easily and successfully our 
resources that are now ready to be 
pressed. The traditional technology, 
however, requires impurity-free ma-
terial and skillful technicians in order 
not to damage a very expensive ex-
truder. Within the BioHome project, 
we have finally developed a robust 
and accessible production process.

Education is sharing knowledge, in-
sights and information with others, 
while new knowledge, skills, ideas 
and understanding can be built. In-
deed, open-source education is one 
of BioHome aims. During the Summer 
School, first trials of recording lectures 
at the Hamburg University offices in 
Altona started our contribution path 

Events during 2019

During the visit in Addis Ababa, 
the BioHome team had the oppor-
tunity to visit the Adal Industrial 
PLC, which is processing  bamboo 
flooring, bamboo blinding/curtain/ 
incense sticks, toothpicks and more 
using the Ethiopian highland bam-
boo. Their aim is to further produce 
recycled paper. Adal Bamboo is on 
the driving seat of the bamboo in-
dustry both in Ethiopia and Africa. 

   
 
        Hamburg University and Thünen In-
stitute were represented in one of the 
most relevant fairs regarding the latest 
forest and wood-working industry,    
LIGNA 2019 fair in Hannover, Germany. 

   “Build Africa: Bio-based and Recy-
cling Resources” Summer School, held 
on 31st May - 14th June 2019 in the 
Thünen Institute Hamburg joined in-
ternationally renowned experts and 
postgraduates from UHH‘s strategic 
partners University of Sao Paulo and 
University of Stellenbosch. Integrated 
in the programme was the exchan-
ge with the students from Göttingen 
University in form of a colloquium, 
the focus of which was to identify fu-
ture-oriented questions in the wood 
sciences and to intensify joint research. 

   In October 2019 the BioHome pro-
ject was presented at the XXV IUFRO 
World Congress for Forest Research 
and Cooperation for Sustainable De-
velopment. 

   Before 2019 ended, a Follow-up mee-
ting at the Addis Ababa Institute of 
Technology (AAiT) was held in Ethiopia. 
The annual meeting counted with two 
special guests, Haimanot Seifemichael  
(structural strength of bamboo in Ethi-
opia) and Mihret Geremew (sugarcane 
bagasse ash in concrete production).
   
On 14 - 15 January 2020, as part of 
the First Thünen Africa-Day event, 34 
scientists from the Thünen Institute 
and other institutions met in Braun-
schweig to discuss research activities 
and an agenda for projects in Africa.  

BIOHOME is part of the BMBF Part-
nership for Sustainable Solutions with 
SSA. The program aims at measures 
for research and integrated postgradu-
ate training and continuing training. 
BIOHOME is a research and education 
project in SSA dealing with secondary 
resources (ashes, plastics, wood residu-
es). Those are used to develop compo-
site materials for social housing. With 
funding from BMBF and DAAD, the pro-
ject trains about ten doctoral and mas-
ter students. They form the foundation 
for the development of postgraduate 
curricula and e-learning modules. The 
transnational project coordination lies 
with the Thünen Institute. 
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The second visit was at Nanodas, a 
recycling company which is engaged in 
the production of NANO print cartrid-
ges and the recycling of the post-consu-
mer plastic cartridges into high quali ty 
polystyrene pellets. The company also 
produces plastic bags from a mixture 
of virgin and recy cled low-density 
polyethy lene (LDPE) resins, collected 
from clear plastic sheets of packaging. 

Addis Ababa contributes in circular economy 

on e-learning. At the same time, in-
puts shared from professors during 
our Summer School were recorded 
and shared in our new YouTube chan-
nel „BioHome at UHH“, while the sli-
des of the presentations were shared 
via Slideshare. Our PhD students, B. 
Asante and H. Ye, organized a lecture 
as part of the Master Program cour-

se on “Wood Material Technologies“, 
snippets of which were selected and 
shared. Meanwhile, contributions on 
Wikipedia articles, under BioHome 
project research, were realized from 
our post-graduates, mainly enrea-
ching Wikipedia search in their native 
languages such as Amharic, Portu-
gese, Siswati, Chinese and English. 


