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The Compartive Study of Water Absorption from Local Bamboo, Cotton

and Silk Fibres in Commercial Textile
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Abstract

The aim of this research was to develop Thai textile products by comparing water
absorption of bamboo, cotton and silk fibres local textile. Using water absorption as an indicator by
drop test of 7-Station Monsant Crease Recovery Tester: Model MR-7P was applied and followed by
American Association of Textile Chemists and Colorists (AATCC) TM 79: 2007. The results showed
the rate of water absorption of warp bamboo fibres with weft cotton fibres 50:50 is the highest (17.02
sec), warp bamboo fibres with weft silk fibres 50:50 (29.98 sec) and warp 100% bamboo fibres (60+
sec) respectively. In economical profile, the cost of the warp bamboo fibres with weft cotton fibres
50:50 (50 Baht/m?) is cheaper than the warp bamboo fibres with weft silk fibres 50:50 (80 Baht/m?)
and as same as the warp 100% bamboo fibres (50 Baht/m?). Therefore warp bamboo fibres with
weft cotton fibres 50:50 is suitable to apply in any clothing and garment with more comfortable in
water absorption such as sport wears, any towels, dishcloths, washcloths, beachwear, bathrobes,
home textile products, sauna dressing-gowns, headgears, slippers, children’s clothes, hygiene
products for babies, etc. Even through the rate of water absorption of the warp bamboo fibres with
weft bamboo silk 50:50 is so high (60+ sec) but the wearers, require some factors including drying
quickly, maximizing the comfort, retaining its natural softness and maintaining its ventilation.

Therefore warp bamboo fibres with weft cotton fibres (50:50) is the most suitable application.

Keywords: water absorption, local textile, bamboo fibres, cotton fibres, silk fibres, drop test

Introduction 2005). In bamboo fabric, this translates to an

Absorption properties are determined by the excellent wicking ability that will pull moisture

fabric’s structure and geometrical away from the skin so that it can evaporate.

characteristics, such as porosity, thickness,
pile density, handle etc. as well as by finishing
procedures like washing, softening etc. Water
absorption defines the amount of water the
fabric can absorb, which is an important
property of any textile (Karahan & Eren, 2006).
The behavior of textile in contact with liquid
plays an important role in determining clothing
performance and in maintaining body comfort
(Das et al,, 2007). In textile form, bamboo
retains many of the properties it has as a
plant. Bamboo is highly water absorbent, able
to take up three times its weight in water

(Lipp-Symonowicz et al., 2011; Wallace,

For this reason, clothing made of bamboo fiber
is often worn next to the skin. It also explains
why bamboo is the flavored choice of nappy
makers and children wear manufacturers. The
heterogeneity of pore size, shape and
orientation affects the penetration of liquid into
the vyarn structure and, hence, its liquid
retention properties, as exhibited by textured
filament yarns (Nyoni & Brook, 2006). The wa-
ter absorption properties were analyzed with
respect to warp density, weft density, pile
height, and the type of yarns used for
producing them. It was found that an increase

in weft density, warp density or pile height
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causes an increase in static water absorption,
but the pile height had the most significant
effect. The percentage of water absorption is
the lowest for open-end yarn, and the highest
for two-ply ring carded yarn. The higher twist
values used in the production of open-end
yarns are thought to make water penetration
inside open-end yarns more difficult. It was
concluded that the percentage of water
absorption decreases with increasing warp and
weft densities, whereas it increases with an
increase in pile height because of the
increased pile warp yarn surface area. Xu, et
al.,, (2007) investigated the thermal and
structural differences among chemical bamboo
fiber, Tencel (regenerated cellulose made from
and

the eucalyptus tree’'s wood pulp),

conventional viscose fibers. The pertinent

finding are that chemical bamboo fibers
suggest good water retention power due to the
many voids in their cross section and chemical
bamboo fibers and conventional viscose fibers
possess better ability of absorbing and
releasing water than Tencel. Because the
cross-section of bamboo fiber is filled with
various micro-gaps and micro-holes, bamboo
cloth has much better moisture absorption.
Bamboo cloth can absorb and evaporate
human sweat in a split second. For improving
and developing Thai textile, researcher also
studied the water absorption of bamboo fibres
for northeast community for optimizing
development and application of bamboo fibre
including warp bamboo fibres with weft silk
fibres 50:50, warp 100% bamboo fibres and
warp bamboo fibres with weft cotton fibres
50:50 Crease

using 7-Station Monsant

Recovery Tester: Model MR-7P as follow as
AATCC TM 79: 2007 at textile testing

center/Thailand textile institute, ministry of

industry.

Scope and Limitation

1.Studied the water absorption of
bamboo fibres for northeast community for
optimizing development and application of Thai
textile.

2.There were 6 main study cases
including Ban Lhong Pra Du, Moo 1, Sub-
District Huay Talhang, Nakhon Ratchasima,
Ban Ta Ma, Moo 1, Chum Saeng Sub-district,
Satuek District, Buriram, Ban Somphon Rat,
Moo 10, Nong Sano Sub-District, Buntharik
District, Ubon Ratchathani, Ban Kokjan, Moo
2, Kokjan Sub-district, Phisai
District, Sisaket and Ban Khaen Koet, Moo 14
and Ban Khok Sung, Moo 8, Chumphonburi
Sub-district, District,

Thailand.

Uhumporn

Chumphonburi Surin,

3.There were 3 main samples of fabrics
including warp bamboo fibres with weft silk
fibres 50:50, warp 100% bamboo fibres and
warp bamboo fibres with weft cotton fibres
50:50.

4.There are various test methods used
for the evaluation of liquid absorption, such as
the aqueous immersion test, the saturation
value test, the drop test, etc. (Wei et al.,
2003). By the way, the drop test of 7-Station
Monsant Crease Recovery Tester: Model MR-
7P was applied as follow as AATCC TM 79:
2007 (The completeness and uniformity of
textile processing as well as the suitability of a

fabric for a particular use is dependent upon


http://www.bambrotex.com/second/bc_bac.htm
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its ability and propensity to take up water. The
test is based on the amount of time it takes for
a drop of water to disappear from surface of a
specimen by being absorbed into the material)
at textile testing center/Thailand textile
institute, ministry of industry. Calculate the
water absorption of individual specimens using
values read directly from the test instrument in
Sl units.

5.Three methods of determining the
number of threads per centimeter are included,
any of which may be used, the choice
depending on the character of the fabric. The
principles are as follows:

- Method A: A section of fabric of

dimension specified is dissected and the

number of threads counted. The treads that
are to be counted are preferably short, 1 or 2
cm being suitable.

- Method B: the number of threads
visible within the aperture of a defined
counting glass is determined.

- Method C: the number of threads per
centimetre of the fabric is determined with the
aid of a traversing thread counter.

- So, the samples were prepared as
ISO 7211/2: 1984, Method C for determination
of warp and weft threads used in fabrics per
unit length at textile testing center/Thailand
textile institute, ministry of industry and their
costs were collected and analyzed from

northeast community is presented in table 1.

Table 1: Characteristics of each sample for testing air permeability following 1ISO 7211/2: 1984

Wrap bamboo fibres with | warp 100% bamboo | Warp bamboo fibres with

Type wetft silk fibres 50:50 fibres weft cotton fibres 50:50
Warp fibres @in? 57 57 58
Weft fibres @in? 71 61 27
Total of fibres @in? 128 118 85

6. The costs of each fabric were
collected from northeast community including
Ban Lhong Pra Du, Moo 1, Sub-District Huay
Talhang, Nakhon Ratchasima, Ban Ta Ma,
Moo 1, Chum Saeng Sub-district, Satuek
District, Buriram, Ban Somphon Rat, Moo 10,

Nong Sano Sub-District,

Table 2: The costs of each fabric studied

Buntharik District, Ubon Ratchathani,
Ban Kokjan, Moo 2, Kokjan Sub-district,
Uhumporn Phisai District, Sisaket and
Ban Khaen Koet, Moo 14 and Ban
Khok Sung, Moo 8, Chumphonburi Sub-
district, Chumphonburi District, Surin,

Thailand as follow as table 2.

Wrap bamboo fibres with

Warp bamboo fibres
warp 100% bamboo

Type with weft cotton fibres
weft silk fibres 50:50 fibres
50:50
Cost @Baht/m? 80 50 50
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Testing procedure and experiment

Absorbency is one of several factors that
influence textile processing such as fabric
preparation, dyeing and the application of
finishes. Often interchanged with the term
wettability, the absorbency characteristics of a
fabric can influence the uniformity and
completeness of bleaching and dyeing by the
ability to take in water into the fiber, yarn or
fabric construction. The suitability of a fabric
for a particular use, as in the case of gauze or
toweling, is also dependent upon a fabric's
ability and propensity to take up water. The
absorbency of yarns or textile fabrics can be
also determined by this test method. The
AATCC Test Method 79, absorbency of

textiles, developed in 1954 by AATCC
committee RA34; jurisdiction transferred to
committee RA63 in 2003. The test method is
for the determination of the water absorbency
of yarns, fabrics and garments. It can be used
on textiles of any fiber content or construction,
including woven, knit and nonwoven. This test
measures a fabrics propensity to take up water
as follow:

1.Conduct the test in the standard
atmosphere.

2.Sample (18x18 cm) is placed in an
embroidery hoop (a 15 cm or more diameters)
with all creases out of it, so that the surface is
free of wrinkle but without distorting the
structure of the material.

3.A burette dispenses a drop of distilled
water at 21+3°C onto the surface of the fabric
from a distance of 9.5 mm below the burette.

4.Time is recorded until the water drop

absorbs completely. When the wetting time

exceeds 60 seconds, 60+ seconds also should
be recorded.
Discussion of

Conclusion and

experiment

After applying the 7-Station Monsant Crease

Recovery Tester: Model MR-7P following
AATCC TM 79: 2007 at textile testing
center/Thailand textile institute, ministry of

industry, the results were also satisfactorily
and presented in table 3.

Table 3: Water absorption of each sample

Water absorption
Type

(sec)
Warp bamboo fibres with

60+
weft silk fibres 50:50
warp 100% bamboo fibres 29.98
Warp bamboo fibres with

17.02
weft cotton fibres 50:50

1.The water absorption of warp bamboo
fibres with weft cotton fibres 50:50 is the
highest (17.02 sec)
bamboo fibres with weft silk fibres 50:50 (60+
sec) and warp 100% bamboo fibres (29.98

comparing with warp

sec). In economic considerations, the cost of
the warp bamboo fibres with weft cotton fibres
50:50 (50 Baht/m?) is cheaper than the warp
bamboo fibres with weft silk fibres 50:50 (80
Baht/m?) and as same as the warp 100%
bamboo fibres (50 Baht/m?). So, the warp
bamboo fibres with weft cotton fibres 50:50 is
suitable to apply to be any clothing and
garment with the demand for more com-
fortable of water absorption such as sport
wears, any towels (bath towels, bath sheets,
hand kitchen dishcloths,

towels, towels),
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washcloths, beachwear, bathrobes, home
textile products, sauna dressing- gowns,
headgears, slippers, children’s clothes,

hygiene products for babies, etc because it
allows the body to breathe as the fabric

absorbs the sweat away from the body. By the

way, there are still many detail of bamboo
fibre used to produce yarn and cloth that also
affect to the cost. So, we should determine
their properties with their price for optimizing

selection the best one (Figure 1).

Ke
. \e{
in W

Antibacterial

v ' N\o'\s\\l

Block UV Rays

e \N‘\c\(\ng

Figure 1: Bamboo textile’s properties

2.Chen et al., (2007: 785-787) reported
that the reason for the high antibacterial
property of bamboo fabric was that it rapidly
absorbs and evaporates water due to its
structure, and that bacteria cannot survive in
such a dry environment. It is also a reason
for supporting the warp bamboo fibres with
weft cotton fibres 50:50 should be applied to
be sock or undergarments. In Poland shops
we can find a lot of products made by local
manufacturers, amongst which there are
various kinds of underwear including special
medical socks with an antibinding structure
designed for diabetics and people with blood

circulation problems in the legs (JJW, 2010,

Online).

3.Figure 2-3 present some products

made by bamboo fibres of northeast
community including Ban Lhong Pra Du, Moo
1, Sub-District Nakhon

Chum

Huay Talhang,

Ratchasima, Ban Ta Ma, Moo 1,
Saeng Sub-district, Satuek District, Buriram,
Ban Somphon Rat, Moo 10, Nong Sano Sub-
District, Buntharik District, Ubon Ratchathani,
Ban Kokjan, Moo 2, Kokjan Sub-district,
Uhumporn Phisai District, Sisaket and Ban
Khaen Koet, Moo 14 and Ban Khok Sung,
8, Sub-district,

Moo Chumphonburi

Chumphon-buri District, Surin, Thailand.
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Figure 3: Cloths made by bamboo

fibres with cotton fibres

4.Bamboo clothing is an excellent
fabric choice and it has many benefits and
advantages over traditional cotton. Bamboo
fabric is softer than cotton with a texture
similar to silk. It is also quick to absorb
moisture, therefore keeping you dry and odor
free. Pure bamboo clothes can dry twice as

fast as cotton clothes. Bamboo clothes can

be worn all year round as they keep you cool
in summer and warm in winter.

5.Bamboo textiles have many fantastic
properties that combined make this a truely
amazing fabric. It is breathable and cool, has
a nice lustre; extremely soft; fast water
absorption performance; and anti-bacterial as
follow as figure 4 (Wannajun et al., 2011;
Erdumlu & Ozipek, 2008; Karahan et al.,
2006). So, it should be promoted and
developed in order to support the marketing
of textiles both of community and national.

6.Bamboo fibers are quickly emerging
now in the fashion world. The fabric woven
with bamboo yarn is light, almost translucent
and softer than cotton (Amanda & Untao,
2001). It has a natural sheen that feels like
silkk or cashmere but has the advantage of
being machine-washable. Bamboo fibres take
up colour well when dyed. Some bamboo
fabrics also have fantastic drape. The
varieties of fabrics that can be made from
bamboo fibre are numerous including hand
wovens, terrycloths, jerseys, fleece and
velour. Bamboo fabric is also not widely
known, but considering these benefits, there
is a considerable and growing market for
bamboo fabric products (Li., 2004). Therefore,
it has attracted many workers interest (Tong
et al., 2005).

7.The environmental benefits of
bamboo clothing are an added benefit.
Bamboo plants are very quick growing and do
not require fertilizers or pesticides for a
successful crop. They also require very little
water and they can survive drought conditions

as well as flooding. Bamboo is a sustainable


http://www.bamboofabricstore.com.au/Dynamic/id/12/Breathable.htm
http://www.bamboofabricstore.com.au/Dynamic/id/15/Soft-Feel.htm
http://www.bamboofabricstore.com.au/Dynamic/id/15/Soft-Feel.htm
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and renewable resource as the bamboo plant planting in high erosion areas such as
is self-replenishing (new shoots are riverbanks and areas subject to mud slides.
continuously growing, ready to replace the old They are also suitable for planting in areas
ones). which  have suffered significant soll

8.Bamboo products are biodegradable degradation and deforestation
and some companies have a utilization (BambooClothes, 2014: (Online)).

program that allows consumers to return a
worn-out product and buy another at a lower Acknowledgment
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Reference

Amanda, S., Untao, S. (2001) Fracture properties of bamboo. Composite B, 32: 451-459.

BambooClothes (2014). About us. Retrieved May 21, 2014, from http://www.bambooclothes.com/
aboutus.as

Chen, H., Guo, X. F., Peng, S. J. (2007). Anti-bacterial research on bamboo viscose fabric.
International Conference on Advanced Fibres and Polymer Materials, 2007, October 15-17"™,
pp. 785-787.

Das, B., Das, A., Kothari, V. K., Fangueiro, R., Araujo, M. (2007). Moisture transmission through
textiles. Part Il: evaluation methods and mathematical modeling. AUTEX research journal,
7(3): 194-216.

Erdumlu, N., Ozipek, B. (2008). Investigation of regenerated bamboo fibre and yarn vharacteristics.
Fibres and textiles in eastern europe, 16(4): 43-47.

JJW. (2010). Piaseczno-promotional materials. Retrieved February 5, 2012, from http://www.jjw.pl/
bamboo.htm

Karahan, A., Oktem, T., Seventekin, N. (2006). Natural bamboo fibres. Journal of textile and apparel,
4: 236-240.

Karahan, M., Eren, R. (2006). Experimental investigation of the effect of fabric parameters on static

water absorption in terry fabrics. Fibres and textiles in eastern europe, 14(2): 59-63.


http://www.jjw.pl/bamboo.htm
http://www.jjw.pl/bamboo.htm

= =t o s 3 o 405 an o &
n1IANEI LﬂiUULﬂUUﬂ'ﬁﬂﬂ‘HN%’]"U 8INND... BRNNT IITWANNT

Li, X. B. (2004). Physical, chemical, and mechanical properties of bamboo and its utilization potential
for fiberboard manufacturing. MSc thesis, Louisiana State University, Baton Rouge.

Lipp-Symonowicz, B., Sztajnowski, S., Wojciechowska, D. (2011). New commercial fibres called
bamboo fibres-their structure and proper. Fibres and textiles in eastern europe, 19(1): 18-23.

Nyoni, A. B., Brook, D. (2006). Wicking mechanisms in yarns the key to fabric wicking performance.
Journal of the textile institute, 97(2): 119-128.

Tong, J., Ma, Y., Chen, D., Sun, J., Ren, L. (2005). Effects of vascular fiber content on abrasive
wear of bamboo. Wear, 259: 78-83.

Wannajun, S., Chantachon, S., Laoakka, S. (2011). Bamboo fabric: A study of using thick bamboo
fiber for producing and developing Thai textiles. Journal of social science, 7: 462-465.
Wannajun, S., Srihanam, P. (2012). Development of Thai textile products from bamboo fiber fabrics

dyed with natural indigo. Asia journal of textile, 2(3): 44-50.

Wallace, R. (2005). Commercial Availability of Apparel Inputs (2005): Effect of Providing Preferential
Treatment to Apparel of Woven Bamboo-Cofton Fabric. United States International Trade
Commission, Investigation No: 332-465-007, 2005 June, pp. 1-4.

Wei, Q. F., Matheringham, R. R., Yang, R. D. (2003). Dynamic Wetting of Fibres Observed in an
Environmental Scanning Electron Microscope. Textile research journal, 73(6): 557-561.
Wojciechowska, D., wih ochowicz, A. (2010). Bamboo fibres-their properties and ways of application.

XIll Scientific Conference of Faculty of Material Technologies and Textile Design. TUL, Lodz.

Xu, Y., Lu, Z.,, Tang, R. (2007). Structure and Thermal properties of bamboo viscose, tencel and

conventional viscose fiber. Journal of thermal analysis and calorimetry, 89(1): 197-201.


http://link.springer.com/search?facet-author=%22R.+Tang%22

