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Abstract- Liquid waste produced by industries is one of the most important sources of environment pollution, this study was 

conducted to evaluate the environment impact of the properties of waste water returning from the ethanol plant. 

The study included knowledge of the ethanol industry , its uses ,characteristics, manufacturing methods, knowledge of the 

characteristics of the water used and returned from the industry, and compared it with the Sudanese standard  specifications. 

And we find that the  element (AL – CL – Fe) within the permissible limits  for disposal in the surrounding environment, according 

to the Sudanese specifications for liquid waste as for ( the hydrogen number(pH) total dissolved solid ( TDS)) , it is higher than the 

permissible limits for disposal in the surrounding environment, and the results showed that the water returned from the factory needs 

periodic follow-up in order to prevent environmental pollution ,industrial water can be treated and used in  agriculture. 
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I. INTRODUCTION 

ater is essential for all forms of life and consists of 50-70% of the weight of all plants and animals and about 70% of human 

body[1]. Water is also a vital resource for agriculture, manufacturing, transportation and many other human activities. Despite 

its importance, water is the most poorly managed resource in the world. The availability and quality of water always have played an 

important role in determining the quality of life. Water quality is closely linked to water use and to the state of economic development. 

Ground and surface water can be contaminated by several resource. In urban areas, the careless disposal of industrial effluents and 

other wastes may contribute greatly to the poor quality of water. Most of the water bodies in the area of the development world are the 

end point of effluents discharged from industries[2].. 

As population increase and development calls for increased allocation of ground water and surface water for the domestic, 

agriculture and industrial sector the pressure on water resource intensifies leading to tension, conflict among user, and excessive 

pressure on the environment[3]. 

 

Many industrial use large volumes of water in their manufacturing operation because some of this water becomes 

contaminate it requires treatment before discharge. Improvement in determining the effects of industrial waste discharge have led to 

the adoption of stringent environment laws, which define the degree of treatment necessary to protect water quality. Discharge permit 

regulate the amount of pollutants that an industry can return to the water source.  

The permitted quantities are designed to ensure that other users of the water will have a source that meets their need, whether 

these needs are for municipal water supply, industrial or agriculture use, or fishing recreation. Consideration is giving to the feasibility 

of removing pollutant, as well as the natural assimilative capacity of the receiving streams, this assimilative capacity varies with type 

and amount of pollutant. 

Waste water treatment plants are designed to convert liquid wastes into an acceptable final effluent and to dispose of solids 

removed or generated during the process. In most cases, treatment is required for both suspended and dissolved contamination. Special 

process are required for removal of certain pollutants, such as phosphorus or heavy metals. Type of water pollutants [4]. 

1. ORGANIC COMPOUNDS: 

W 
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 The amount of materials that can be discharge safely is defined by the effect of the material on the dissolved oxygen level in 

the water. Organisms in the water use the organic matter as a food source. In a biochemical reaction, dissolved oxygen is consumed as 

the end products of water and carbon dioxide are formed. Atmospheric oxygen can replenish the dissolved oxygen supply, but only at 

a slow rate. When the organic load causes exceed of oxygen consumption above the natural re-supply, the dissolved oxygen level 

drops, leading to death of fish and other aquatic life. Under extreme conditions, when the dissolved oxygen concentration reaches zero 

, the water may turn black and produce foul odors, such as the ”rotten egg” smell of hydrogen sulfide . Organic compounds are 

normally measured as chemical oxygen demand (COD) or biochemical oxygen demand (BOD). 

2. NUTRIENTS:- 

 Nitrogen and phosphorus are essential to the growth of plants and other organisms. However, nitrogen compounds can have 

the same effect on a water source as carbon-containing organic compounds. Certain organisms use nitrogen as a food source and 

consume oxygen. Phosphorus is concern because of algae blooms that occur in surface water due to its presence. During the day, algae 

produce oxygen through photosynthesis, but at night they consume oxygen. 

3. SOLIDS:- 

Solids discharge with waste stream may settled immediately at the discharge point or may remain suspended in population 

and building a reservoir of oxygen-consuming material. Suspended solids increase the turbidity of the water, thereby inhibiting light 

transmittance. Deprived of that source, photosynthetic organisms die. Some solids can coat fish gill and cause suffocation. 

4. ACIDS AND ALKALIZES:- 

The natural buffering system of water source is exhausted by the discharge of acids and alkalizes. Aquatic life is affected by 

the wide swings in pH as well as the destruction of bicarbonate alkalinity level. 

5. METALS:- 

 Certain metal are toxic and affect industrial, agricultural, and municipal users of the water source. Metals can cause products 

quality problems for industrial users. Large quantities of discharge salts necessitate expensive removal by downstream industries using 

the receiving stream for boiler makeup water. 

- Industrial water:- 

The industrial water is that which is used in industrial and commercial activities, and which is subsequently disposed of with 

waste. As waste it is called industrial waste water or sewage. Industrial water is used for various purposes, such as raw materials, 

solvents, energy source, area cleanliness, tools and personnel. It comes from natural sources or from industrial waste water recycling. 

As industrial waste water, its sources are very diverse, depending on each of the industries in which it originated. The composition of 

industrial waste water varies with the type of industry in particular, even within the same industrial branch with a large variety of 

chemicals. Industrial waste water can contain heavy metals, colorants, fats, oils, detergents, acids and drugs. In the same way, it can 

include animal and vegetable derivatives of a different nature. Types of industrial waste water vary according to the industrial origin, 

the use that is given to it, and the raw materials used. They can also be classified according to the predominant type of substance 

dissolved in them.  The treatments applied to purify industrial waste water vary depending on the type of pollutants present. 

II. MATERIALS AND METHODS 

1- Materials:  

The following materials and equipment were used in experimental work:  

Sampling of waste from Ethanol factory samples have been taken from boiler blow down. 

● lutter water  

● final water(treatment water) 

●raw water 

●. 

●phenol 

●phosphate 

●Manganese 

●iron 

●chlorine 

●Magnesium 

●Calcium 

●Aluminum 

●PH meter. 

●glass beaker 250 ml  

● palin test phenol red clear tablets. 
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● palin test automatic wavelength selection photometer. 

● Round test tubes, 10 ml glass (PT 595) 

●Photometer 

●diethyl-p-phenylene diamine (DPD 

●GF/B filter paper 

2-Methods:- 

1- `Total dissolved solids (TDS):- T.D.S determination: Total dissolved solids were determined by evaporating the water samples to 

dryness following 20ml of each samples were transferred to weighed evaporating dish (petri dish) and evaporated to dryness by 

heating for (1-2hr) at 100°c to constant weight.  Mg/l of TDS = mg residue*1000/ml sample 

2- Electrical conductivity (EC):- E.C determination: Kent ETL model 214 conductivity meter was used with specific conductance cell 

(platinum electrode cell) has cell constant 1.00   

745.8mg of AR KCL was dissolved and diluted to one liter with deionized water make standard reference solution. The conductivities 

of the samples were determined in the same manner . 

3- PH:- PH determination: Fill test tube with sample to the 10 ml mark,. Add one phenol red tablet, crush and mix to dissolve, Select 

Phot 27 on Photometer. Take Photometer reading in usual manner [5]. 

4- Free chlorine:-Free chlorine determination: This Palin test chlorine test uses the DPD methods developed by Dr A T palin and now 

internationally recognised as the standard methods of testing for chlorine and other disinfectant residuals. In the Palin test DPD 

method the reagents are provided in tablet form for maximum convenience and simplicity of use.  

Free chlorine reacts with diethyl-p-phenylene diamine (DPD) in buffered solution to produce a pink coloration. The intensity of 

the color is proportional to the free chlorine concentration. Subsequent addition of excess potassium iodide a further reaction with any 

combined chlorine present. The color intensity is now proportional to the total chlorine concentration; the increase in intensity 

represents the combined chlorine concentration. In this way it is possible to differentiate between free and combined chlorine present 

in the sample. The color intensities are measured using a plainest photometer. The DPD oxystop tablet is added after measurement for 

free chlorine but before the DPD No 3 tablet. It prevents the reaction between shock treatment chemicals and potassium iodide which 

would give appositive response.  

5- Total chlorine:- Total chlorine de termination: The plainest Total Chlorine test uses the DPD method. the standard method of 

testing for chlorine and other residuals.  

In the Palin test method the reagents are provided in tablet form for maximum convenience and simplicity of use.  Free chlorine 

reacts with diethyl-p-phenylene diamine (DPD) in buffered solution to produce a pink coloration.  Inclusion of potassium iodide 

induces fuether reaction with any combined chlorine present over a period of two minutes.  The increase in color intensity is therefore 

proportional to the Total Chlorine concentration. The color intensity is measured using a Palin test photometer. 

6- Phosphate:- Phosphate determination: Fill test tube with sample to the 10 ml mark, Add one phosphate No 1 LR tablet, crush and 

mix to dissolve,. Add one phosphate No 2 LR tablet, Select phot 28 on photometer for result as mg/l PO4 or phot 70 for result as mg/l 

crush and mix to dissolve, Stand for 10 minutes to allow full color development.P. Take photometer reading in usual manner . 

Note:-  

Phosphate concentration can be expressed in number of different ways.  The following factors may be used for the conversion of 

readings:  

To convert from PO4 to P2O5 – multiply by 0.75  

To convert from PO4 to P – multiply by 0.33  

7- Sulphate:- Sulphate determination: Fill test tube with sample to the 10 ml mark,. Add one silica No 1 tablet, crush and mix to 

dissolve. Stand for five minutes to allow the silica to react.  Add one silica PR tablet, crush and mix to dissolve. , Add one silica No 2 

tablet, crush and mix to dissolve. Stand for one minute to allow full color development, Select Phot 31 on photometer, Take 

photometer reading in usual manner.. The result is displayed as mg/SIO2.  

Note:- For testing high levels of silica the plain test silica HR test should be used.  

The range of this test is 0 – 100 mg/l (see Test Instruction phot 56).  

8- Turbidity:- Turbidity determination: Filter apportion of the sample through a GF/B filter paper, Fill a test tube with filtered sample 

and retain for use as the BLANK tube, Fill a test tube with unfiltered sample to the 10 ml mark, Select phot 48 on photometer, Take 

photometer reading in usual manner using the filtered sample as the blank.[5]  

Note:- An optional light shield is available for use with the photometer. This shield fits over the test on amber and reduces stray light 

reaching the photocell. 

9-Manganese:- Manganese determination: Fill test tube with sample to the 10 ml mark ,  Add one Manganese No 1 tablet, crush and 

mix to dissolve, Add one Manganese No 2 tablet, crush and mix to dissolve then cap the tube.  Stand for 20 minutes to allow color 

development ,Select phot 20 on photometer.  Take photometer reading in usual manner . The result is displayed as mg/l  

Note:  

- Color formation is extremely sensitive to temperature. The sample temperature should be 20˚C +-1˚C for optimum test results.  

-. It is important to observe the standing period of 20 minutes +- 1 minute for optimum test results. Any continuing color development 

or color change after this period should be ignored 

10-Magnesium:-Magnesium determination: 
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Using the measuring syringe take a 1 ml sample of the water under test.  Transfer to the round test tube and make up to the 10 ml mark 

with deionized water. Add one Magnecol tablet, crush and mix to dissolve ,. Stand for five minutes to allow full color development 

and the slight turbidity to clear. Select phot 21 on photometer for result as mg/l Mg. Select phot 61 for result as magnesium hardness, 

mg/l CaCo3. Take photometer re aging in usual manner . 

Note:  

T convert mg/l to Magnesium hardness as CaCO3, multiply by 4.2. 

11-Aluminum (Al):- Aluminum determination: Fill test tube with sample to the 10 ml mark, Add one Aluminum No 1 tablet, crush 

and mix to dissolve, Add one Aluminum No 2 tablet, crush and mix vigorously to dissolve. Stand for five minutes to allow full color 

development, Select phot 3 on photometer. Take photometer reading in usual manner (see photometer instructions), The result is 

displayed as mg/l Al 

12-Iron (Fe): Iron determination: Fill the test tube with sample to the 10 ml mark, Add one iron MR No 1 tablet, crush and mix to 

dissolve, Add one iron MR No 2 tablet, crush and mix to dissolve. Stand  for 10 minutes to allow full color development, Select phot 

39 on photometer, Take photometer reading in usual manner (see photometer instructions), The result is displayed as mg/l Fe.  

III. RESULT AND DISCUSSION 

 

Figure1: The result of PH compared with the standard of waste water 

In Figure 1 : describes, that the PH values was high in raw water and final water, and was low in the lutter water comparing with the 

national Sudanese stander. 
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Figure 2: The result of TDS compared with the standard of waste water 

From Figure 2: shows, That the value of Total Dissolved Solids(TDS) decrease in lutter water, raw water and final water comparing 

with the national Sudanese stander. this matter can be explained by removing of those TDS caused by evaporation, distillation and 

chemical reaction. 

After chemical reactions the amount of TDS was clearly decreased, which effected also by influences of alcohol as good solvent for 

this substances. 

 

 

 

 

 

 

 

 

 

 

 

Figure 3: The results of CL-compared with standard of waste water 

From fiuoreg3: can be seen that, the values of chloride is decrease in lutter water, raw water and final water comparing with the 

national Sudanese stander. 
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Figure4: The result of iorn compared with the standard of waste water 

 

Figure 5: The result of aluminum compared with the standard of waste water 

The optimum content of some elements in lutter water as Aluminum, Chloride was approximately approaching to zero. The 

presence of a large amount of impurities in lutter water leads to increasing the turbidity of this water, which can be clearly  The lutter 

water is substance with large amount of acid because it contains ethyl alcohol or ethanol. Based on definition, we can be find value in 

figure 1is low when comparing it with Sudanese standard. 

The content of TDS low value, this matter can be explained by removing of those TDS caused by evaporation, distillation 

and chemical reaction. After chemical reactions the amount of TDS was clearly decreased, which effected also by influences of 

alcohol as good solvent for this substances. 

The optimum content of some elements in lutter water as Aluminum, Chloride was approximately approaching to zero.The 

presence of a large amount of impurities in lutter water leads to increasing the turbidity of this water. 
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IV. CONCLUSION 

This research comes in an attempt to eliminate the light on the water used in the ethanol industry after treatment and before 

treatment, as well as the water resulting from industry “industrial waste” in particular, and to study the characteristics of this water and 

see it can be reuse it in the industrial process again or in agriculture and other uses instead of wasting it and not benefiting from it. 

         This study shows that, the all tested physical, chemical and biological parameters from ethanol factory effluents comply 

with national standard limits. 
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