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ABSTRACT:  Steeping method was used for treating bamboo by using Boric acid Borax, Copper Chrome Boron and Cashew
Nut Shell Liquid. Treatment was carried out for 14 day. After treatment, quality evaluation of bamboo was done by cutting
bamboo in sample size of 61 cm (2’) and exposing them to environmental condition. Mechanical properties of 61 cm (2’)
bamboo (30.5 cm (1’) buried in soil and 30.5 cm (1’) above soil were determined by using universal testing machine .After
preservation time of 14 days it was observed, out of 20 lit of sample, 10 lit Boric Acid Borax liquid, 5 lit of Copper Chrome
Boron liquid was absorbed by bamboo and cashew nut shell liquid was not absorbed by bamboo specimens. It was observed
that the tensile strength for bamboo treated with Boric Acid Borax, Copper Chrome Boron and Cashew Nut Shell Liquid was
38.20 N/mm², 30.69 N/mm² and 8.03 N/mm² for under soil and 48.09 N/mm², 39.09 N/mm² and 9.35 for over soil sample
respectively and compressive strength was 5.04 N/mm², 4.02 N/mm² and 0.39 N/mm² for under soil sample and 5.17 N/
mm², 4.87 N/mm² and 0.58 N/mm² for over soil sample respectively.
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INTRODUCTION

Bamboo is one of nature most valuable gifts to
mankind. Its remarkable growth rate and versatile
properties have made it one of the most sought after
materials, especially in tropical countries. In Konkan
region Dendrocalamus strictus (Manvel), Bambusa
bambus (kalak), Pseudoxytenanthera stocksii (Mes)
Pseudoxytenanthera ritcheyi (Manga) are locally
available varieties. Bamboo consists of 50-70s
hemicellulose, 30% pentosans, and 20-25% lignin.
Bamboo is used for housing construction, mats,
ladders, floating fenders, furniture, handicraft
articles, baskets, etc. Its versatile nature and
innumerable uses have earned bamboo the name
‘green gold of the forest’. Since bamboo is less
expensive than construction materials like steel,
cement and even wood, it is considered to be ‘poor
man’s timber’. A major drawback with bamboo is
that it is not durable against wood degrading
organisms. Preserving bamboo extends their life,
reduces costs in the long run and improves safety of
the structures they are used to form. Bamboo is a

natural material of organic origin. Unlike varieties
of timber like teak, a bamboo structure is voids of
toxic deposits. The presence of starch makes it more
attractive to microorganisms. Biological degradation
can affect the usage, strength utility and value of the
bamboo/bamboo product leading to decay and
disintegration splits or cracks unsightly stains. Low
life of bamboo and its susceptibility to various
attacking agents is the main cause for its fewer
acceptances as construction material but preservation
can extend the life of bamboo and can maintain its
quality and hence make it suitable for the use as
construction material

METHODOLOGY

The Pseudoxytenanthera ritcheyi (Manga) variety of
bamboo was used for the present study. The bamboo
of 4 year of age and more than 2 m in length was
used.

Plastic container of 20 lit capacity was used for
keeping and mixing the preservative chemicals and
for carrying out the various treatments. The six
containers were used for preservative treatment.
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Electrically operated cutting machine was used for
cut bamboo in size of 61 cm (2’) in length. To
determine moisture content of bamboo, hot air oven
was used. Universal testing machine was used for
measurement of tensile and compressive strength
during storage period of selected bamboo samples.

BORIC ACID BORAX TREATMENT

To prepare Boric Acid Borax preservative, in 2:2:0.5
ratio Boric acid (400 g), Borax powder (400 g) and
Sodium Dichromate (100 g) was mixed in 20 lit of
water. The bamboo specimens were kept in the Boric
Acid Borax solution for 14 days.

COPPER CHROME BORON TREATMENT

For preparing Copper Chrome Boron preservative
in 1.5:3:4 ratio Copper Sulphate (600 g), Boric Acid
(300 g) and Sodium Dichromate (800 g) was mixed
in 20 lit of water. The bamboo specimens were kept
in the Copper Chrome Boron solution for 14 days.

CASHEW NUT SHELL LIQUID TREATMENT

Cashew Nut Shell Liquid was processed from
Metafile Industry. For the treatment 20 lit of Cashew
nut Shell Liquid taken in a container. The bamboo
specimens were kept in the Cashew Nut Shell Liquid
for 14 days.

STEEPING METHOD

This method was aimed at increasing storage life of
well treated bamboo, reduce the vulnerability to
mechanical attack and to retain the mechanical
properties (Tensile and compressive). To carry out
this test, bamboos of more than 915 cm (15’) length
along with their leaves were used. These bamboos
were dipped in preservative and kept for 14 days.
The three bamboo samples are kept in a single
container.

PERIODIC QUALITY EVALUATION

To carry out periodic quality evaluation of bamboo,
leaves of bamboo were removed. Bamboo was cut
into size of 61 cm (2’) size and was exposed to the
environmental condition. Out of 61 cm (2’) height,
30.5 cm (1’) was kept under soil and 30.5 cm (1’)
above soil.

MECHANICAL PROPERTIES

Tensile stress during storage

The dumbbell shaped bamboo sample having length
220 mm, width 30 mm and thickness 3 mm used to

determine tensile stress during storage by using
universal testing machine. The speed of machine was
10 mm/min.

Compression during storage period

 The square cross section shaped bamboo sample
having length 50 mm and height 10 mm used to
determine compression during storage by using
universal testing machine. The speed of machine was
10 mm/min.

RESULT AND DISCUSSION

Chemical absorption

To determine the absorption of preservative, the
bamboo with leaves was dipped in the 20 lit
containers. After preservation time of 14 days it was
observed, out of 20 lit of sample, 10 lit Boric Acid
Borax liquid, 5 lit of Copper Chrome Boron liquid
was absorbed by bamboo.In Cashew Nut Shell
Liquid test it was observed that during 15 days of
treatment cashew nut shell liquid was not absorbed
by bamboo specimens. It may be because of more
viscosity of cashew nut shell liquid.

Visual observation during storage

During the preservation study some changes in color
was observed. The changes were noted visually. It
was observed that the dark green colour of bamboo
changes to brown colour. This may be because of
chemical treatment and atmospheric condition.

Mechanical properties

 Treated and untreated bamboo strips after exposure
to environmental conditions were used for tested
for their mechanical properties on universal testing
machine. They were tested for tensile and
compressive strength.

Tensile strength during storage

The dumbbells shaped bamboo strip was prepared
for testing. The results obtained from universal
testing machine are given in Table 1 and Table 2.
The bamboo treated with boric acid borax treatment
has the highest tensile strength. The results also that
bamboo treated with copper chrome boron treatment
have tensile strength less than that treated with boric
acid borax treatment. The cashew nut shell liquid
and untreated bamboo treatment bamboo has less
tensile strength. As during storage period their
quality detoriate.
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Compressive strength during storage period

Compressive strenght was determined by preparing
square shape strip of bamboo sample. The results
obtained from universal testing machine shows that
bamboo treated with Boric Acid Borax treatment has
the highest compressive strength. It was found that
that bamboo treated with copper chrome boron

treatment have compressive strength less than that
treated with boric acid borax treatment. The
untreated bamboo and cashew nut shell liquid
treatment bamboo has less compressive strength.
The result obtained from universal testing machine
for compressive strength is given in Table 3 and
Table 4.

Table 1
Tensile strength (N/mm2) for bamboo sample under soil

Day Node of BAB CCB CNSL Untreated
Bamboo

15 Day 1 22.63 21.10 11.18 11.11
2 26.06 24.06 12.67 12.49
3 38.2 30.69 13.56 13.05
4 14.68 13.7 10.87 10.17
5 11.4 10.78 9.43 9.88

30 Day 1 19.86 16.16 9.38 9.4
2 22.32 19.85 10.55 10.33
3 35.18 27.56 12.47 11.59
4 14.19 14.03 8.67 9.00
5 10.74 10.41 8.00 8.60

45 Day 1 15.68 13.28 8.03 7.93
2 17.9 15.04 9.32 9.12
3 32.69 25.6 10.12 10
4 13.43 9.36 7.48 7.32
5 10.18 6.94 6.71 6.45

Table 2
Tensile strength (N/mm2) for bamboo sample above soil

Day Node of BAB CCB CNSL Untreated
Bamboo

15 Day 1 27.12 24.71 13.05 13.01
2 32.99 27.03 13.20 13.26
3 48.09 39.09 14..54 14..52
4 18.73 14.45 11.44 11.51
5 14.78 11.43 10.67 10.75

30 Day 1 24.14 20.04 10.11 10.26
2 31.22 26.11 11.23 11.18
3 42.11 35.11 13.12 13.37
4 17.83 14.12 9.20 9.31
5 14.11 11.48 8.75 8.94

45 Day 1 18.58 17.52 9.56 9.35
2 25.18 23.68 10.12 10.24
3 33.04 28.0 11.09 11.07
4 15.36 13.21 8.43 8.54
5 13.06 10.26 7.69 7.56

Table 3
Compressive strength (N/mm2) for bamboo sample under soil

Day Node of BAB CCB CNSL Untreated
Bamboo

15 Day 1 2.03 1.03 0.85 0.79
2 2.18 1.16 0.87 0.83
3 3.76 1.93 0.92 0.97
4 2.60 0.95 0.49 0.55
5 1.90 0.73 0.45 0.47

30 Day 1 3.07 1.87 0.60 0.63
2 4.08 2.05 0.81 0.89
3 4.85 2.80 0.96 0.95
4 3.04 1.00 0.47 0.50
5 2.0 0.92 0.29 0.33

45 Day 1 3.79 2.77 0.38 0.42
2 4.63 3.04 0.52 0.56
3 5.04 4.02 0.65 0.67
4 2.63 1.13 0.28 0.31
5 1.83 1.00 0.21 0.25

Table 4
Compressive strength (N/mm2) for bamboo sample above soil

Day Node of BAB CCB CNSL Untreated
Bamboo

15 DAY 1 4.15 3.76 0.62 0.58
2 4.92 4.11 0.90 0.84
3 5.17 4.87 0.84 0.86
4 2.42 2.12 0.56 0.41
5 1.94 1.53 0.41 0.35

30 DAY 1 3.74 3.14 0.76 0.66
2 4.02 3.59 0.99 0.97
3 4.83 4.15 1.15 1.05
4 2.61 1.69 0.59 0.54
5 2.03 1.37 0.45 0.41

45 DAY 1 3.10 2.90 0.87 0.96
2 3.75 3.07 1.10 1.07
3 4.03 3.28 1.35 1.27
4 2.06 1.35 0.69 0.67
5 1.7 1.24 0.51 0.42

CONCLUSIONS

1. Preservation of Dedrocalmus ritchy (manga)
variety of bamboo can be done by using
Boric acid borax and Copper Chrome Boron.

2. Cashew Nut Shell Liquid is not suitable for
steeping method.

3. Tensile strength and compressive strength
treated with Boric Acid Borax was
maximum.

4. Tensile strength of bamboo goes on
increasing from bottom to middle height and
decrease from middle to top.
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