
The extent of the application will depend on such factors as the environmental policy of 
the organization, the nature of its activities and the condition in which it operates. The 
scope of any application of this international standard must be clearly identified.  
 
The important objective of this investigation was to find out the reasons for the waste 
generation and introduced reliable action plans to reduce total factory solid waste 
percentage as much as possible. 
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Effective of solvents on rice bran oil extraction 
 
Rice bran oil is becoming popular as an edible oil and also as an ingredient in 
pharmaceutical manufacturing industry due to its excellent characteristics such as ability 
to reduce the blood serum cholesterol level and high oxidative stability. Solvent 
extraction using organic solvents is the commonly used method for extraction of rice 
bran oil.  
In this study extraction of rice bran oil using organic solvents were compare with 
aqueous extraction. Rice bran oil was extracted from pretreated rice bran using hexane, 
isopropyl alcohol (IPA) and water as solvents and the results showed that the two 
organic solvents showed similar extractability compared to aqueous extraction. Rate of 
extraction for hexane was slightly higher than that for IPA. The solubility 0f rice bran oil 
in water is less than that in organic solvents and hence higher solvent / bran ratio higher 
degree of agitation were required for aqueous extraction. 
 
Significant increase in yield was shown in increasing temperature for both hexane and 
IPA. However, the effect of temperature on the yield in aqueous extraction was 
negligible. Increasing yield for aqueous extraction was shown with increasing pH and 
the aqueous extracted oil was comparatively pale in colour due to low temperature 
operation and low solubility of pigments and wax in water. Aqueous extraction 
eliminates the contamination of the oil with organic solvents and atmospheric pollution 
from solvent mist. However, high pH residual water should be treated before disposal. 
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Use of waste biomass for colour removal in textile industry 
 
The discharge of colored wastewater is not only aesthetically displeasing but also 
impedes light penetration thus upsetting various biological reactions such as 
photosynthesis within a stream. Adsorption is an effective method for colour removal 
from wastewater and activated carbon is the commonly used adsorbent for this purpose. 
Due to the inconvenience and relatively high cost of continuously transporting solid 
particles in steady state operation, usually state fixed bed adsorbers are widely used in 
practice. 
 
In this work, utilization of waste solids, saw dust and tea dust, as decolourization agents 
for textile dye effluent, has been studied. Data necessary for design and scale-up o 
industrial fixed bed adsorption units were determined. 



 
The waste solid was chemically activated using ZnCl2 to produce the adsorbent. The 
batch testes showed that the equilibrium data follow standard Langmuir and 
Freundilich isotherms for both types of adsorbents. The coefficients in the isotherms 
were obtained and the values were compared with those for commercial activated 
carbon. Typical S-shape breakthrough curves were obtained from fixed bed isothermal 
adsorption experiments. Breakthrough time decreases with decreased bed height, 
increased rate of flow of fluid through the bed and increased initial colour of the feed. 
Break through time, length of the unused bed and degree of saturation at break point 
were determined. 
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Uniformity of different low cost emitters in trickle irrigation 
 
The demand for irrigation water is overcome by increasing, water use efficiency through 
drip irrigation, which applies water to the base of the plants in frequent low volumes, to 
the plants. The emitter flow variation and the uniformity of water distribution low 
volumes, to the plants.  The emitter flow variation and the uniformity of water. Emission 
uniformity, statistical uniformity and Christiansen’s uniformity were analyzed for 
locally available low cost emitters. The objective of this computation was to present an 
analytical expression of flow variation with in the lateral lines. 
 
Assembly parts of the drip system, tank filter, delivery tube, laterals and different type 
of low cost emitters were fabricated. Eight type of emitters were selected namely: 5% 
cement sand emitter, 30% and 50% clay sand emitter, pure sand emitter, plastic thread 
screw number 20 & 24, micro tube and coral. The field evaluation of uniformity was 
made from emitter discharge taken from six locations along the lateral lines at 4 times 
for 550 cm water pressure. The same measurements were repeated for different type of 
emitters. 
 
Statistical uniformity and Emission uniform values for plastic thread screw 20 and 24, 
micro tube and coral emitters were more than recommended value of 90%. The 50% clay 
sand emitter was nearer o 90% in emission uniformity (88.67%) and exceeded 90% in 
statistical uniformity. Other emitters were not satisfied the requirement. In 
Christiansen’s uniformity, the values ranged between 100 – 99% are considered as good 
for new emitters. The plastic thread screw 20 showed the photo finished value as good 
for new emitter. The plastic thread screw 20 showed the photo finished value as good 
(89. 2%). Plastic thread screw 24 (87.96%) and micro tube emitter (88.9%) was nearest to 
acceptable range. Hence, these computations could be used in drip irrigation to obtain 
high uniform application efficiency. 
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Effects of passive elements on thermal comfort in residential buildings 
 




