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ABSTRACT : Cement bonded wood composites have unique features due to their acceptability among industries. However the
compatibility of cement with the wood speciesis aways amajor concern due to presence of wood extractive, which might have
inhibitory effect on the bonding properties. In the proposed work cement particle boards were prepared using Lantana camara
and Bamboo spp. (Dendrocalamus strictus) at three different ratiosi.e. 2:1, 2.5:1 and 3:1. The soluble sugar and tannin content
present in these species was estimated and their effect on the MOR of cement-lantana bonded boards and cement-bamboo
bondedboards was studied. The modulus of rupture was less in case of bamboo boards with high soluble sugar content. Lantana
boards performed better strength wise than bamboo boards.
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INTRODUCTION major problems of wood that inhibit the devel opment of
wood cement bonding i sthe presence of wood extractives
that maydelay cement stiffness, hardening and curing
(Wei et al., 2003 and Schubert et al., 1990).Various
laboratory tests on wood indicated that all woody species
are not suitable for making cement bonded composites

(Shuklaet al., 1982). Liu and Mod emi (1986) concluded

Cement Particleboards are bio-composites prepared
by lignocellulosic material and cement. The compatibility
of cement with wood particleplay crucia rolein strength
propertiesof board, sincewood particles haveinhibitory
effects on boards (Pehanich et al., 2004).0One of the
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that cement has compl etely loosed its strength on adding
simple sugars and some other carbohydrates. Tannins
also produced asimilar effect (Miller, 1987). Hachemi
and Modemi (1989) studied the correlation betweenwood
cement compatibility and wood extractives using nine
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hardwood and softwood species. The authorsindicated
that different woods may have the same extractive
content but they have different compatibility with
cement. Therefore, it is essential to estimate the soluble
sugar and tannin present inlignocellulosic materialsbefore
preparing cement bonded particle boardsto ensure its
suitability. Lantana camaraisavailablein many partsof
India, which has been recognized as a future threat to
ecosystems due to its easy adaptability in different
ecosystems and weedy nature (Kohli et al., 2006 and
Dogra et al., 2009). However its proper utilization in
furniture,toysand articles of household utilityindustries
can give areplacement of canefurniture and flourish the
wood industries (Kannan et al ., 2008). Similarly bamboo
has been successfully demonstrated as futuristic raw
materials to augment panel product supplies for MDF
and Particle boards.It is a need of hour to look some
value added products from these easy available species.
The study in scientific line can give anew dynamicsto
the researchers as well as industries. Therefore, the
present study of soluble sugar and tannin content in
lantana (Lantana camara) and bamboo
(Dendrocalamus strictus) was estimated and its effecton
mechanical strength properties was evaluated through
testing of Modulus of Rupture.

EXPERIMENTAL METHODS

Board preparation:

Lignocellulosic material i.e. Lantana camara and
Dendrocalamus strictus were collected from Forest
Research Institute Campus, Dehradun and further cut
into small parts. Thematerial was passed through condux
mill to convert them into particles.Particles of both the
species were then sieved through 60 meshto get coarse
particles and 40 mesh to get fineuniform size particles.
The coarse and fineparticleswere separated into 2:1 ratios

for both the species. Particles were oven dried at 80°C
temperaturefor preparing boards. Coarse particles were
used in core and the fine particles in the face and back
of cement bonded particle board (CBPB).The dried
particles were soaked in water for 48hrs before board’s
preparation. Portland cement (Type IV) was used as a
sizing agent.Different proportion of cement: particleratios
2.0:1.0 (2.34 kg cement and 1.17 kg particles), 2.5:1.0
(2.51kg cement and 1kg particles) and 3.0:1.0 (2.61kg
cement and 0.90kg particles) were used to make 21 x 21
inch? board. Sodium Silicateat 2% by weight of cement
and 2% Aluminum Sulphate were added to reduce heat
of hydration and to accel erate the setting of cement. The
boardswere cold pressed at 28 kg/cm?for 6 hours. After
pressing, the boards were cured for 6 hours in oven at
50°C temperature. After curing boards were removed
and wrapped with cellophane and kept in room
temperature (27+2°C) for 7 days.

Simultaneously particles of Lantana and bamboo
were tested for soluble sugar and tannin.Total soluble
sugar present in lantana and bamboo was estimatedby
titrimetric method using ferricyanideas per Sharmaand
Varshney (2012).This method is based on reduction of
the residual potassium ferricyanide by potassium
iodide. Tannin contents of lantana and bamboo were
measured by spectrophotometric method using Folin-
Denis as chromogen (Schanderi, 1970).

Total soluble sugar content in lantana and bamboo:

Theamount of total soluble sugar present in lantana
and bamboo was cal culated by the following formula:

Total sugar in 5ml of sample extract (mg) = (X +
0.05)

where,

p=0.0338

X =Volumeof Na,S,0,used in blank — Volume used
insample

Table A : Tannic acid concentrationsin different absor bance

Concentration (ug) 10 20 30 40 50 60 70 80 90 100
Absorbance (ug/ml) 0.085 0.124 0.166 0.201 0.267 0.308 0.371 0.398 0.447 0.496
Table B : Sample absorbance

Sample Lantana camara Dendrocalamus strictus

S 0.059 0.068

S 0.069 0.071

S 0.074 0.061
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Tannin content in lantana and bamboo:

Standard graph (Fig. A) was produced by using O-
100ug tannic acid (Table A). A blank was prepared with
water instead of sample.According to standard graph the
tannin content was estimated in lantana and bamboo
samples (Table B).

Tannic acid equation formed after standard graph
plotted

y = 0.0046x + 0.0304

where,

y = Sample absorbance

X = Tannin content (ug/ml)

0.6 Tannin (%) y=0.004x + 0.030

' R? = 0.996
g 0.4
Bo2
<

0

0 20 40 60 80 100 120
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Fig. A: Standard graph for Tannic acid

EXPERIMENTAL RESULTSAND ANALYSIS

A standard graph for different tannic acid
concentrations (Table A) at different absorbance was
preparedin Fig. A. Based onthisline graph equation tannin
content for lantana and bamboo was estimated and
presentedin Table 1. Resultsrevealed 0.147% mean total
soluble sugar present in lantana, whereas in case of
bamboo, it was 0.703%. The soluble sugar content
present in bamboo particlesis nearly four times higher
than lantanaparticles. It was observed that mean tannin
content in lantanaand bamboo was 0.028% and 0.026%,
respectively. Both thetest species showed approximately
similar tannin content.

Mean MOR of cement bonded |antana board and

cement bonded bamboo board prepared at three different
cement/wood ratios (2.0:1.0, 2.5:1.0 and 3.0:1.0) is
presented in Fig. 1.The mean MOR for cement bonded
bamboo board was found 6.01, 8.20 and 9.70N/mm? at
2.0:1.0,2.5:1.0and 3.0:1.0ratio respectively. The cement
bonded lantana board revealed means M OR ranged from
10.01 to 12.47N/mm?at test cement/wood ratio. Results
indicated that cement bonded lantana board performed
better than cement bonded bamboo board in all three
different cement/wood ratios. It isassumed that quantity
of total solublesugar may play animportant roleto decide
compatibility of wood with cement in cement bonded
particle boards. Chew et al. (1992) reported that bamboo
contained more than 0.6 % total sugar and produced
cement bonded particle board of low mechanical
properties. Liu and Moslemi (1986) work also revealed
that almost all simple sugars examined and some other
carbohydrates bring about acompletelossin strength of
the cement. Since in this study bamboo recorded high
soluble sugar content, thismay be areason for low values
for MOR. It isinteresting to note that the MOR of board
increased with increasing the amount of cement in board.
Lee(1984) reported that wood excelsior could not receive
adeguate cement coating on using lower cement/wood
ratio and resulted poor bonding. Similar results were
reported by Alhedy et al. (2006). Therefore, the higher
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Fig. 1: Mean value MOR in different cement: particle ratios

Tablel1: Mean soluble sugar and tannin content per centage in Lantana and Bamboo

Species Total soluble sugar (%)

Sample 1
Sample 2
Sample 3
Mean
Sample 1
Sample 2
Sample 3
Mean

Lantana camara

Dendrocalamus strictus

Tannin (%)
0.146 Sample 1 0.022
0.139 Sample 2 0.026
0.156 Sample 3 0.036
0.147 Mean 0.028
0.730 Sample 1 0.023
0.687 Sample 2 0.036
0.692 Sample 3 0.019
0.703 Mean 0.026
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amount of cement can be suggested for particle board
manufacturing where the strength is prime concern.

Conclusion :

The highest mean value of MOR was observed in
lantanaand bamboo boards of 3.0:1.0 cement/wood ratios
andlowest in 2.0:1.0 cement/wood ratios. Bamboo showed
less strength compared to lantana, which may be due to
presence of high quantity of soluble sugar in bamboo
boards. It can be inferred that lantana is suitable for
preparing cement bonded particle board but wood
extractives such as sol uble sugar and tannin content may
play major role in cement setting. This requires further
investigation.

REFERENCES

Alhedy, Atef M.A., Algadir, Y.A., and Mohamoud, A.E. (2006).
Effect of pretreatment and pressure on properties of
cement-bonded productsfrom Oxytenanthera abyssinica.
Proceeding of NRC.

Chew, L.T., Rahim, S. and Jamaludin, K. (1992). Bambusa
valgaris for urea and cement bonded particle board
manufacture. J. Tropical Forest Sci., 4 (3) : 249-256.

Dogra, K.S,, Kohli, R.K. and Sood, S.K. (2009). An assessment
and impact of threeinvasive speciesin the Shivalik hills
of Himachal Pradesh, India. Internat. J. Biodiversity &
Conservation, 1(1) : 4-10.

Hachemi, M. and Moslemi, A.A. (1989). Correlation between
wood cement compatibility and wood extractives. Forest
Product J., 39 (6) : 55-58.

Kannan, R., Aravind, N.A., Joseph, G, Ganeshaiah, K.N. and
Shaanker, R.U. (2008). Lantana craft: A weed for aneed.
Biotech. News, 3 (2) : 9-11.

Kohli, R.K., Batish, D.R., Singh, H.P. and Dogra, K.S. (2006).
Status, invasiveness and environmental threats of three

* Kk kK ofEx§

Internat. J. Forestry & Crop Improv.; 8(2) Dec., 2017 : 141-144

t

144

tropical American invasive weeds (Parthenium
hysterophorus L., Ageratum conyzoides L., Lantana
camaral.) inIndia. Biological Invasion, 8: 1501-1510.

Lee, A.W.C. (1984). Physical and mechanical properties of
cement bonded southern pine excelsior board. Forest
Prod. J., 34 (4) : 30-34.

Liu, Z. and Moslemi, A.A. (1986). Effect of western Larch
extractives on cement-wood setting. Forest Product J.,
35(7/8): 37-43.

Miller, D.P. (1987). Wood-cement composite: interactions of
wood components with Portland cement Ph.D.
Dissertation, University of 1daho, and Moscow, Idaho,
USA.

Pehanich, J.L., Blankenhorn, PR. and Silsbee, M.R. (2004).
Wood fiber surface treatment level effects on selected
mechanical properties of wood fiber-cement composites.
Cement & Concrete Res., 34 : 59.

Schanderi, S.H. (1970). Methods in food analysis. Academic
Press, New York. pp. 709.

Schubert, B., Wienhaus, O. and Blobfeld, O. (1990).
Untersuchungenzum  System  Holz-Zement.
EinfluBunterschiedlicher Zementarten auf das
Abbindeverhalten von Holz-Zement-Mischungen. Holz
Roh Werkst., 48 (5) : 185-189 (In German).

Sharma, S. and Varshney, V.K. (2012). Chemical analysis of
Agavesisalanajuicefor itspossible utilization. Actachim
Pharm. Indica, 2 (1) : 60-66.

Shukla, K.S., Agrawal, S.C. and Kumar, S. (1982). Studieson
the suitability of toon and mango for the manufacture of
wood-wool board. J. Timber Development Association,
(India), 30(3) : 16-23.

Wel, Y.M., Tomita, B., Hiramatsuy, Y., Miyatake, A., Fujii, T.,
Fujii, T. and Yoshinaga, S. (2003). Hydration behaviour
and compressive strength of cement mixed with exploded
wood fibre strand obtained by thewater-vapour explosion
process. J. Wood ci., 49 : 317-326.

h

Year
lence % * x % *

HIND AGRICULTURAL RESEARCH AND TRAINING INSTITUTE




