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UTILIZATION OF HEMP AS A FILLER OF CEMENT-
BONDED PARTICLEBOARDS
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Summary

Cement bonded particleboards are composed from evoodhterial, cement, water and
hydration admixtures. To satisfy customers and ee@logical trends in building industry
wood particles can be replaced with relative neagpssive alternative fast renewable
material — hemp. Despite the fact that there weiteal doubts about interactions between
hemp and cement matrix, for now it seems hemp lasfluence on cement matrix
behavior and also high properties of final hempelddasement bonded particleboards make
from this aggregate great substitution for woodiplas.
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1 Introduction

The cement-bonded particleboards can be applisgistem buildings of all kind, they are
ideal for dry method of construction, for buildinigsdemanding climatic conditions and in
areas, where the other advantageous propertidgsobtilding material can be used. The
boards are composed from wooden material, cementerand hydration admixtures.

The major component, which forms filler in cememinted wood composites is
wood. Wooden particles are gained from timbers,ctvhinean that it is necessary to
produce them first. Application of varied alternatifillers may partly or even fully
exclude this part of production. This will achielmver costs and at the same time it
contributes to - by smaller consumption of woodartiples - to decrease logging; wood is
also renewable raw material, but with lower grovette.

One of alternatives that might meet price and teldgical requirements is
substitution of wooden patrticles by hemp. Hef@pr{nabis sativg can be used as a full or
partial substitute for wood particles.
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1.1 Hemp (Cannabis sativa)

Cannabis sativa also known as hemp has become notorious duriognteyears as an
illicit source of narcotic drugs. In fact, the specis versatile and have the wide variety of
possible uses. Its seeds, stalks, flowers anctailsbe used in wide range of industry, like
agriculture, automotive industry, cosmetics, butgiindustry, furniture, paper, textile,
food, recycling, etc.

It is an excellent alternative to wooden materaal Building materials; moreover, in
some aspects its qualities even surpass the waodatkristics. Clear and evident benefits
it is possible to behold in fast renewability; véthn comparison with other similar organic
materials attain interesting mechanical qualitissible in building materials.

2 Hemp based cement-bonded particleboards

2.1 Interaction between cement matrix and hemp aggregat

For the first time producer delivered grounded remnp Fig. 2). Hemp in this condition
couldn’t be used, for further application to moelkfiparticleboards it had to be processed
and sifted to separate fractions of hemp. In thepeaation with CIDEM Hranice, a. s.,
division CETRIS we obtain processed and sifted hparticles with maximum size 4 mm.
F|g 2 and3 shows treated and sifted hemp particles andetsesmalyss

Fig. 1 Wood patrticles used in Fig. 2 Grounded non-treated Fig. 3 Grounded and treated
cement bonded particleboards hemp hemp particles
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Fig. 4 Sieve analysis of treated hemp particles.

For hemp utilization as a filler to cement bondeattipleboards is very important
interaction with bonding component which is cementhis case. The hemp may not
impact hydration of cement components which secamspactness of this composite.
There is no unified method to prescribe hemp usglais a filler to cement bonded boards.
There was made own method in this purpose.
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Leach was made from wood particles and then frompghéor experiments. For
comparison was used common water from water-supydtem. The leach was got so that
we left to infuse wood or hemp particles in wateratio 1:10 weight parts. The leaches
had been left in laboratory environment for 24 Isodihen we removed from the leach any
solids by filtration through the filter paper. Se wot net leaches from both, wood and
hemp patrticles.

The experiment itself was executed with comparativethod. We tested and
compared the initial and final setting times andafi strengths of spot samples. We
compared three standard samples 40x40x160 mm femin &st mixture. Each mixture
was made according to standatSN EN 196-1), with different mixing water (leaches)
Results are written ifiab. 2.

Tab. 1 One day hemp and wood leach and their comparison

Parameter Unit Mix water requirements, CSN EN 1008 Leach
Wood Hemp
CHSK Cr mg/l - 897 2640
Sulphates SQ* mg/| Max. = 2000 75 159
Humic substances| mgl/l Qualitative setting, brigthly yellow 9.93 50.5
Reducing sugars mg/| Max. 100 <50 <50

Tab. 2 Tested parameters

Sample Bulk density [kg/n] Final strength
Ron [N'mm?] | Ry [N/mm?]
Wood particles leach 2050 8.0 43.0
Hemp leach 2030 7.8 42.5
Common water 2070 7.9 43.2

In the cooperation with CIDEM Hranice, a. s., diwis CETRIS were mixed and pressed
full cement bonded particleboards with treated hasa filler. The slabs were conditioned
as well as common cement bonded particleboardsién dnd then sawed up to testing
samples. On these samples were in the labs dewintireir physical and mechanical
properties Tab. 3).

Hemp based cement bonded particleboards which macke are from treated hemp
particles, cement, water and hydration admixturese fraction lay on both sides of coarse
fraction of slab mixture. This is the reason otfsurface of final products.

63% 25% 10% 2%

Admixtures
Hemp particles Cement Water

Fig. 5 Composition by volume

Tab. 3 Hemp based cement bonded board strength charéicteand their comparison

Parameter Unit Hemp base_d cement Average v_alues of CSN EN 634-
bonded particleboards | CETRIS particleboards 2
Bulk density kg/m 1,285 1,350 min. 1,000
Tensile strength N/mm 11.9 11.5 min. 9
Mod. of elasticity | N/mrh 7,330 6800 min. 4,500
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3 Conclusions

From results of executed experiments follows théisgances contained in hemp did not
have noticeably affected bonding interactions betwdédemp and bonding material -
cement. The leach from hemp showed higher valpa@metersTab. 1), but they do not
even reached determined limits. From this pointiewv tested hemp leach complies with
the values determined by norm. First of all it cenms with presence of substances that can
cause decrease of material durability by their eggjve actions in cement matrix (e.g.
sulphates) or substances that retard cement hgdrato by this way they may have bad
influence on cement matrix formation (organic coonpas, e.g. carbohydrates, phosphates,
etc.). All three samples, mixture from hemp or wquatticles leach or common water,
were correctly and smoothly hardenéhlf. 2). Physical and mechanical properties of
cement bonded particleboards with hemp as a f(llab. 3) shows very high values
comparable with properties of common cement borbeticleboards. For now it seems
that hemp has no influence on cement matrix behamo also with high properties of
final hemp based cement bonded particleboardsdheybe used as a full substitution for
cement bonded particleboards. Potential harmfuhgbea might have a harmful influence
on hemp based cement bonded particleboards dayaliilherefore another part of our
testing is focused on hemp filler behavior in cetmaatrix and potential changes observed
in time.

The paper contains some results obtained during sbiition of the Project GA
103/05/H044 ,Science Advancement Stimulation of tBrat Students of Building
Material Engineering Branch” and with the support BISM 0021630511 ,Progressive
Building Materials with Utilization of Secondary WaMaterials and their Impact on
Structures Durability”.
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