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ABSTRACT 
This research is to study the production of insulation from cogon grass fiber and rubber. 

By using cogon grass fiber mixed with rubber molding in the ratio 1:2, 1:3 and 1:4. Thermal 
conductivity properties of insulation from cogon grass fiber and rubber studied using the measure 
thermal conductivity according to standard ASTM C177-97. Fire spread of insulation from cogon 
grass fiber and rubber tested according to ASTM D 635-98, density of insulation from cogon grass 
fiber and rubber tested using principle of Archimedes. The Flexural strength and Modulus of 
Elasticity tested according to standard ASTM D 790(2007). 

The thermal conductivity of the insulation from cogon grass and rubber showed that the 
thermal insulation from grass fiber and rubber, the ratio of 1:4 had the lowest thermal 
conductivity. The fire spread of the insulation from cogon grass fiber and rubber decreased when 
the amount of latex increased. The density of the insulation from cogon grass fiber and rubber 
decreased when the amount of latex decreased. The results of bendability and modulus of 
elasticity of the insulation from cogon grass fiber and rubber were increased when the rubber 
content increased. Comparison of thermal conductivity of the insulation from cogon grass and 
rubber with gypsum board, the insulation from cogon grass and rubber will be less. But it is 
higher than the natural rubber. 
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INTRODUCTION 

At present, Thailand is hotter. To build a residential building, it is important to think 
about heat protection. Insulation is a popular material on the cover to prevent heat from the 
sun, but the price of insulation in the market is expensive. In order to provide value to local 
natural materials, we use natural fiber and rubber to produce insulation. 

Patcharaphun (2002) [1] studied on the production and thermal properties of vetiver 
grass and natural latex heat insulation. The vetiver grass of Ratchaburi variety was sprayed 
through the spray application of vetiver grass with natural latex. It is made of 20 x 20 cm thick 
and 1.5 cm thick and has a density of 180 kg / m3. The thermal conductivity of the insulation is 
0.0564 W / mK, which is close to the popular heat insulation. Used in the market Preliminary 
results show that it is very possible to use vetiver grass and natural latex to produce heat 
insulation to replace thermal insulation made from synthetic fibers. 
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Lojareonrat (2005) [2] tested the thermal insulation of rice straw and natural latex. The 
optimum ratio of straw fiber and natural latex was 1: 3. Thermal conductivity in the range of 0.04-
0.05 W / mK could improve fire resistance by diluting natural rubber with water at a ratio of 1: 3. 
Soak rice straw in borax 10% wt mixed zinc borate 40% wt in natural latex. Reduce the cavity 
inside the insulating sheet. The flame retardant fire retardant has a fire rate of 2-3 mm / min and 
can be self-extinguished. Flame retardant mixture does not affect thermal conductivity. 

Pisoodseang (2010) [3] conducted a comparative study on thermal efficiency of rubber 
leaves with heat insulation. In this study, a room of 3.50 m in length, 5.00 m in height and 2.50 m 
in height, was divided into a laboratory of 1.00 x 2.00 m. The four rooms were heated to the 
north, east and west. Installed experimental material. The laboratory has a 1 inch thick insulating 
rubber leaf and 3 other fiberglass insulation and 2 inch thick polyurethane foam insulation 
respectively. Data were collected every 2 minutes for 2 days. Thermal insulation made of heat-
resistant insulation is close to 2-inch thick fiberglass insulation. 

Saelee and Sikkha (2012) [4] studied the characteristics of natural fibers, found that the 
commercial grass, cassava and giant acacia are sticky, suitable to develop products. It can be 
used as a color, smell and lead to the method of knitting. Sheeting Molding and casting. In the 
development of the ceiling and insulation, it is found that the appropriate binder is rubber latex. 
It is a transparent, lightweight, waterproof, insect-resistant, cast member. For matting and 
insulation of plant fibers, the properties of the ultimate tensile material were determined and 
tested. The average tensile strength was 0.84 MPa and the average elongation was 3.36 percent. 
Average tensile strength was 1.00 MPa and average elongation at failure. 5.22 Materials of plant 
fibers mixed with latex. The average tensile strength of 1.06 MPa was 6.50%, and the analysis and 
testing of the material properties of the heat conductor showed that the material had a mean 
temperature of 100 ° C in the range of 23.56 W / mK and have an average heat transfer 
coefficient of 0.043. 

Cogon grass (Imperata cylindrica Beauv.) [5] is a biennial plant. The stem is about 50-100 
cm long. The stem is a small slender sphere. Leaf shape, the leaf edge is sharp. Flowering is a 
white bouquet. The properties in the treatment of many diseases such as kidney disease, neck 
cancer, urticaria, rash, etc. Can also be used in the cogon grass for roofing. 

Even cogon grasses can have many benefits. They are invasive alien species and weeds 
are quickly dispersed by sprouting from underground flow with scaly leaves and seed dispersal. 
Cogon grasses produce up to 3,000 seedlings per plant. They grow well in dry soils and moist 
soils, and can cover much of the open area or damaged area. Cogon grasses damage to the 
original plant, nutrition and water. Other seedlings cannot depend on the original plants to 
reduce. The area was covered by cogon will not have any other plants. Because cogon grasses 
are released by plant growth inhibitors. The root system is often densely covered with topsoil, 
making it difficult for other plants to germinate. And in the summer, dry cogon grasses is a good 
fuel when it comes to fire. Damage to surrounding natural forest areas. Cogon grasses has spread 
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throughout the country. Especially the abandoned area or the agricultural area. Very common in 
northeastern of Thailand. 

Rubber [6] is a new economic crop for the northeastern region, lightweight, flexible and 
easy to forming. It is popular in the field of materials. In research to study thermal conductivity, 
fire spread and the mechanical properties of insulation from cogon grass fiber and rubber. This is 
the basis for the development of insulation made of natural materials, such as the use of 
insulation to replace glass fiber under the roof. It also adds value to local plants. 

 

MATERIALS AND METHODS 

Materials 

Cogon grasses is a common biennial plant in northeastern of Thailand and it is the weed 
plant. Rubber (latex) is lightweight, flexible and easy to forming. It is popular in the field of 
materials. Sodium Hydroxide (NaOH) of 10 M [7] was used to fiber modification by alkali 
treatment. Borax (Na2B4O7:10H2O, Borax Sodium Tetraborate Decahydrate 99.9%) [8] is fire 
retardant. 

Methods 

 Cut the leaves of the cogon grass to a length of about 1 inch and take it to be shredded 
to shred to make fiber. Bring the cogon grass fiber to a boil with 10 M sodium hydroxide solution 
to obtain a soft, slender fiber. The fiber is heated at 80 °C and the brewing time is 10 minutes. 
Then wash the fiber with water until the pH is neutral and bring it to dry. 

 Mixing rubber with borax. Borax is used 10 percent by weight of the insulation. Mixing the 
cogon grass fiber with rubber (with borax) by using cogon grass fiber mixed with rubber molding in 
the ratio 1:2, 1:3 and 1:4 then pour into a mold size 5x5x1.5 cm. Remove the insulation sheet 
can be left to dry for 30 minutes to achieve stable rubber. Then remove the insulation sheet at a 
temperature of 100 °C by hot air oven for 45 minutes to keep the rubber perfectly formed. The 
thermal insulation from grass fiber and rubber in the ratio1:2, 1:3 and 1:4 show in the Fig. 1. 
There have similar fiber content when mixed with rubber. The external appearance is no 
different. 
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Fig. 1 The thermal insulation from grass fiber and rubber in the ratio: (a) 1:2, (b) 1:3 
and (c) 1:4 

The thermal conductivity properties of insulation from cogon grass fiber and rubber 
studied using the measure thermal conductivity according to standard ASTM C177-97 [9] by the 
thermal conductivity analyzer Hot Disk conductivity analyzer (Hot disk AB). Size of the insulations 
are 10×10×1.5 cm. 

The fire spread of insulation from cogon grass fiber and rubber tested according to ASTM 
D 635-98 [10]. Testing in the test room. The temperature is about 23-25 °C and relative humidity 
is 50-55 percent. Use liquefied petroleum gas (C3H8) as fuel for testing. And control the fuel by 
start the flame at the end of the specimen at 1.5 × 1.5 × 10 cm for 30 seconds and start timing 
and pull out the flame. Stop the flame on the specimen and stop the timer when the specimen 
is left 15 mm from the other end of the specimen or until the power goes out.  

The density of insulation from cogon grass fiber and rubber tested using principle of 
Archimedes. The Flexural strength and Modulus of Elasticity tested according to standard ASTM D 
790(2007). The test conditions as (Bisaria et al., 2015) [11] load cell is 0.5 kN, compression speed 
is 2 mm/min and span length is 48 mm 

 

RESULTS 

The results of thermal insulation test of cogon grass fiber and rubber using the measure 
thermal conductivity according to standard ASTM C177-97 are shown in Fig. 2. It is found that the 
thermal insulation from grass fiber and rubber in the ratio of 1: 4 is the best insulation. Because 
of the minimal thermal conductivity 
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Fig. 2 The thermal conductivity of thermal insulation from cogon grass and rubber was 
determined at the given ratio 

Determination of fire spread of thermal insulation from cogon grass fiber and rubber fiber 
determined by testing in accordance with ASTM D 635-98. At a temperature of 24.5 °C are shown 
in Fig. 3. It was found that when the amount from cogon grass fiber remained the same, but the 
amount of rubber increased. The fire spread is reduced. It shows that the amount of cogon grass 
fiber affects the fire spread. 

 

Fig. 3 The fire spread of thermal insulation from cogon grass and rubber was determined 
at the given ratio. 

The density of insulation from cogon grass fiber and rubber tested using principle of 
Archimedes show in Fig. 4. It was found that when the amount of cogon grass fiber remained the 
same, but the amount of rubber increased. The density of thermal insulation of cogon grass and 
rubber are increase.  
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Fig. 4 The density of thermal insulation from cogon grass and rubber was determined at 
the given ratio 

Fig. 5 shows that when the cogon grass fiber content remained the same, the amount of 
rubber increased. The flexural strength value varies. It shows that the amount of rubber affects 
the flexural strength. The flexural strength ratio of 1: 4 is the most significant. The ratio of 1: 4 is 
the mixture of rubber. 

 

Fig. 5 The flexural strength of thermal insulation from cogon grass and rubber was 
determined at the given ratio 

The results of the modulus of elasticity of thermal insulation from cogon grass fiber and 
rubber in the ratio determined. These can be shown in Fig. 6. It was found that when the amount 
of cogon grass fiber remained the same, but the amount of rubber increased. The modulus of 
elasticity varies. The amount of rubber affects the modulus of elasticity. The elastic modulus of 
1: 4 is the most significant. The ratio of 1: 4 is the mixture of rubber. 
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Fig. 6 The modulus of elasticity of thermal insulation from cogon grass and rubber was 
determined at the given ratio 

Comparison of thermal conductivity of thermal insulation of composites between cogon 
grass and rubber, gypsum board [12] and natural rubber [13]. This can be shown in Fig. 7. It was 
found that the thermal conductivity of the cogon grass fiber and rubber fiber was lower than that 
of the gypsum board. But it is higher than the natural rubber. 

 

Fig. 7 Comparison of thermal conductivity of the thermal insulation from cogon grass 
and rubber at the ratio of 1: 4 to the gypsum board and the natural rubber 

 

CONCLUSIONS AND DISCUSSION 
 

The best insulation properties must have a thermal conductivity must be less, 
flammable and lighter. Based on these properties, the insulation from cogon grass fiber and 
rubber at the ratio of 1: 4, which is the ratio of the lowest fiber content in the rubber, is the best 
insulation compared to the other two ratios. The flexural strength and modulus of elasticity of 
the insulation from cogon fiber and rubber were increased when the rubber content increased. 



 วารสารวิชาการการจัดการเทคโนโลยีสารสนเทศและนวัตกรรม    
     ปีท่ี 5 ฉบับ พิเศษ (สืบเนื่องจากงานประชุมวิชาการ)        คณะเทคโนโลยีสารสนเทศ  มหาวิทยาลัยราชภัฏมหาสารคาม    
 

48 
 

 

 

By comparison, the thermal conductivity of the insulation from the cogon grass fiber and rubber 
is less than the thermal conductivity of the gypsum board. But it is higher than the natural 
rubber. 
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