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Abstract: 

We chose rice husk for this research and we have been grinded and sifted on three phases (20,60, 

100, mesh) as a primary stage ; then different kinds of adhesives were used to form the grinded 

husk panels  with certain dimensions. The adhesive that has been used in this research is sharris, 

which is an agricultural product made up with industrial starch, phenol formaldehyde adhesive, 

acrylic and polystyrene. 

Grinded husk were manufactured by mixing different kinds of adhesives individually within 

templates which have been pressed and left to dry at normal weather conditions. 

   Different kinds of tests were done on these panels like endurance, hardness, moisture 

resistance, fire retarding and most important thermal conductivity. Rice husk has a thermal 

conductivity of  about 0.0359 W/(m
o
C)the values compare well with the thermal conductivity of 

excellent insulating materials"(Houston,1972).  

 

Introduction : 

      The insulation materials are a variety of materials have properties like capacity or property of 

reflection which if they have  used properly can prevent or reduce the transmission of heat 

(Conduction, load, radiation) and can be divided into Organic insulating materials composed of 

fibers or cells like glass, asbestos, and rock wool, and calcium silicon, perlite, and virmikiolyte, 

Organic. 

insulating materials such as Cotton, animal wool and reed or cellular like cork foam rubber or 

polystyrene or polyurethan,metal insulating materials such as aluminum foils and  reflection 

tin,and the forms of insulating materials as loose insulating material and be in forms of granules 

or powder poured between the walls or loose insulating material and be in forms of granules or 

powder poured between the walls or flexible insulating alls like rock wool , rock glass or  

aluminum foils or liquid insulation materi materials poured or sprayed in or on the desired space 

to form an insulating layer such as polliortene  (foam) 

Therefore , in designing ,  the insulating materials is selected depending on the thermal property 

as well as knowing other properties like absorption, hardness, and combustion .There is many 

benefit of thermal insulation to Rationalization of electricity consumption during cooling with 

rates up to 30-40%.and the fuel consumption used for heating ,the protection of structural 

elements of the building and maintaining of furniture of the temperature 

changes"(Robert,E,Handbook/2009) 

So, we found that all of this applied to the organic materials ( rice husks).This crust 

which God made is to protect the most important food crop for humans which is the rice from 

climatic and natural conditions and by this material we will protect our homes from the heat of 

summer and cold of winter. This husks contains a high rates of silica crystal with a large amount 

of alkaline "(PaulA.Oliver,ph.D/2000) it occupied the lowest rank in the digestible food list by 

10% so it's nature is strong and solid and flexible at the same time and because it resists high 
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temperature for all reasons combined, it is used in the process of insulation in the walls 

effectively as well as in the design of floors and surfaces cavities. 

       The chemical composition of rice husks has non-crystallize in water silica so similar to opal 

stone and this gives it some of characteristics like moisture and mold, heat resistance, etc. 

       More than (100) thousand  metric tons of rice husk  are generated each year throughout the 

world. The united states produced about (1260000) metric tons of rice hulls in Louisiana, Texas, 

Arkansas, Missouri, Mississippi, Florida and California. Since hulls do not biodegrade or burn 

very easily, they are sometimes available free of charge" Velupillai(1996) 

        The disability of burning came from being not to allow airflow through to move the oxygen 

needed for combustion and that opal silica in rice husk is unnatural and resistant used as arson 

which is called cocoon ; it is a carbon substance left over from burning husk used as tonic carbon 

Beagle.E.C/1978 

        The scientists went to that the silica and carbon have been identified to the size of molecule. 

As for the silica combustion process and that the presence of this ceramic heat-resistant layer to 

prevent complete combustion of rice hulls if the partial correlation between silica and carbon in 

the hulls is so powerful, so burning of a pile of rice husk to be without a flame because it 

contains borax (Na2 B4 O7.H2O)which constitute a protection layer coating the surface of the 

carbon and this makes it not easy to burn Beagle.E.C/1978 in addition to that, it contains the 

keutin plus the wax produced by the rice constitute un absorbable barrier to moisture. Although 

adding Liknen makes it flexible and elastic, therefore it resists pressure and pressing 

Mark,H.F/1964 . 

 

Materials and Methods : 

1- Rice husk. 

2- Grinder stainless steel. 

3- Electric sieve shaker. 

4- Adhesives. 

5- Balance. 

6- Mixed bowels. 

7- Wood templates. 

8- Presser. 

9- Oven. 

10- Hardness measuring device ( hydraulic piston). 

11- Thermal conductivity measuring device. 

 

A. Adhesives: 

1- Sharris : an easy adhesive filler for the gaps but little resistance to water, high 

adhesive strength, be solid at room temperature. 

2- Phenol formaldehyde: a popular easy-mixing, light, water resistance, dry at room 

temperature  Mark,H.F/1964 

3- Acrylic: polyacrylic is invisible  adhesive, strong, brills means  easily broken, shock 

in durable, has the ability to light transmittance, it's strength is clear when pasting 

plastic with plastic. 
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4- Polystyrene: thick polymer, his ability to adhesive is very strong, used in the 

preparation of fiber glass. 

 

B. The procedures: 

1- The rice hulls was sifted in sieve (12 mesh) to remove impurities and dust. 

2- Then they were put in a stainless steel grinder to grind them because of the hardness 

of rice husks, then samples were took. 

3- The samples were put in electric sieve shaker in three degrees 20, 60, 100 and each 

product were have been mixed with three kinds of adhesives: 100 gm of material for 

200 gm of adhesive and then put in wood template and left to dry at normal weather 

circumstances. 

We add 100 gm of rice hulls without grinding mixed with 200 gm of sharris adding 

yarns of polystyrene to strengthen the adhesive then the sample has been painted with 

adhesive polystyrene using hardener and left to dry at normal conditions. Then the 

measurements have been taken for all samples individually and as follows: 

First sample :  100 gm. of un grinded rice husk + 200 gm. Harris+                          

polystyrene yarns + polystyrene painting + hardener….A 

Second sample :100 gm. of rice husk 20 mesh + 200 gm. acrylic….B 

Third sample:  100 gm. of rice husks 60 mesh + 200 gm. acrylic….B1 

Forth sample  :100 gm. of rice husk 100 mesh + 200 gm of acrylic…B2                                                                             

Fifth sample :  100 gm. of rice husk 20 mesh + 200 gm. of phenol                              

formaldehyde….C 

Sixth sample :    100 gm. of rice husk 60 mesh + 200 gm. of phenol                            

   formaldehyde….C1 

Seventh sample : 100 gm. of rice husk 100 mesh + 200 gm. of phenol                         

   formaldehyde…..C2 

Eighth sample: 100 gm. of rice husk 20 mesh + 200 gm. of sharris…D 

Ninth sample :  100 gm. of rice husk 60 mesh + 200 gm. of sharris…D1 

Tenth sample: 100 gm. of rice husk 100 mesh + 200 gm. of sharris….D2 

Results and discussions 

All the test and masurmente according to (ASTM for  thermal insulation) 

 Moisture test according to ASTM C 1104 

      A :  0,057% 

B1 : 0, 0057% 

C1 :  0,057%  

 they do not absorb moisture from the ambient aie nor water by capillary attraction.Only 

water under pressure can enter the insulation  

D,D1,D2 : failure.(because the sharris adhesive solved in the water) 

 Thermal conductivity test : Table No.(1) indicates the thermal conductivity (according to 

ASTM C 177) coefficient by (Lee CD) device which is depends on taking heat from heater 

to the sample shaped as CD joined with the device for an hour to absorb the electromagnetic 

waves carrying thermal energy and it is possible to read temperature degree by using 

thermometers inside it. 
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 Compressive strength test : Table No.(1) indicates also test by (Fekar Mathod)using 

hydraulic piston which depends on adding loads gradually in the tapered head till the mid of 

the built sample and continue adding load until gets broken or result failed. 

 

Table No.(1) Shows coefficient of thermal conductivity and Compressive strength for 

different samples produced  from rice husk according to  ASTM of thermal insulation 

 

T sample MPa coefficient of  

Compressive strength 

w/m c
0 

coefficient of thermal 

conductivity 

1   ِ A 0.795 0.94 

2 B 0.442 1.007 

3 B1 0.471 1.115 

4 B2 0.547 1.585 

5 C 1.702 0.643 

6 C1 2.172 0.859 

7 C2 0.995 0.339 

8 D 1.366 1.201 

9 D1 1.417 1.335 

10 D2 1.758 1.281 

 

The rice husk had also put in a template without grinding or adding any adhesive and 

tried to compress them (10 Ton /cm
2
)but they did not effected, they were strong and we suffered 

a lot in mixing just as if you put your hands in broken glass regarding the lightness on thehusks 

and the weight of the adhesive and density, more over we put thsample (60 mesh)with methyl 

formaldehyde under the wheel of a car but they did not affected. 

The results indicate that the sixth sample is the best in terms of thermal conductivity and 

hardness because the (60 mesh) is the best in terms of mixing and homogeneity, in addition to 

the adhesive (phenol formaldehyde) is a light adhesive easy to harmony with the substance . 

 Table No.(2) Shows coefficient of thermal conductivity and Compressive strength of 

samestandard thermal insulators. 

 

 

As for the first sample it is a standred for the thermal conductivity and it is more resistance than 

Natural Building stone as in table No.(3))By IMS1387in(1989 (may be  because the dryness 

process wasn't enough where it is left to dry at normal room  

 

 

 

 

 

1 Rock wool 0.122 0.289 

2 styrobore 0.045 0.750 
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 Table No.(3) Shows coefficient of thermal conductivity of some building substances.. By 

IMS1387in(1989) 

 

T material K Thermal coefficient  watt/ m 

1   Natural Building ston 400ml 1.802 

2 Bricks 250 ml  0.720 

3 thermostone 0.230 

 

   From this we conclude that the use of rice hulls as a solid and strong material depends on the 

sort of the adhesive and its density where some properties of the sample affected by the kind of 

adhesive, therefore we consider the first sample is the best.   

 

Conclusion : 

1- It is true that styrobore or rock wool is good insulating material but not comparable to the 

strength of rice hulls .In addition to that, these materials are flammable and health risks may 

associated with production process. 

2- Rice hulls are very solid and excess in use and the result of measuring hardness is that it can 

be  used as an insulator and as a building substance at the sometimes if architects used 

suitable methods for packaging. 

3- Choosing sharris as a favorable  adhesive because it is cheap compared with other 

adhesives and  gave good results if it is used with polystyrene which is also considered 

cheap materials. 

4- Possible to use them in ovens and hot places due to the high resistance of fire and 

possibility of thermal insulation. 
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