
Diala, Jour, Volume, 37, 2009 

398 
 

 
 
 

Detection of Water Turbidity and Measurement 

I of Particle size by He-Ne Laser 

        
Asst.Instructor.Nadia Mohammed Jasim*  Asst.Instructor.Ala 

Rihoom Hade**Asst.Instructor.Jasim Mohammed Mansour*** 

 

*Department of Physics , College of science , University of Diyala,  

lraq 

**Directorate of Water Resources , Baquba, Diyala, Iraq 

*** Department of Physics , College of science , University of dials, 

Iraq 

 

Abstract 

The laser technique provides a measure and detect method for 
the turbidity in a wide water layer levels, and it is considered as 
one of the latest method for detecting tiny concentrations 1.0 
Parts per billion that are difficult to be measured by 
conventional methods, the technique gives quick and direct 
result with a high accuracy. The laser beam scattering 
technique was employed for determining turbidity 
concentration. In the first part of the project we use three main 
units the proparation unit , the laser system and the electronic 
detection system for turbidity measurement while the second 
part of the project is to calculate the size parameter by 
measuring the diameter of silica particle using He-Ne laser, the 
measuring system consists of 5mw He- Ne laser at wavelength, 
638,8 nm, and lenses to collect the laser Beam in addition to a 
screen. 
Introduction 
Turbidity is the term given to anything that is suspended in a 
water (1).it is found in most surface waters (2), but usually does 
exist In ground waters except in shallow wells and spring after 
heavy rains (3), Turbidity gives the water a cloudy appearance 
or shows up as dirty sediment. Un dissolved materials such as 
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sand, clay, silt or suspended iron contribute to turbidity [4-5]. 
Usually turbidity is measured in nephelometric turbidity unit, 
NTU (3,4,6). 
Typical drinking water have a turbidity level of 0 to 1 NTU (4,7). 
Turbidity: also be measured in part per million and its size is 
measured in microns (5,7) Anetwork of stations for observation 
and measuring the degrees of water pollution 

 
usually used in which take the many countries. In 1980, an 

automatic observer stations were used samples and analyze them 

continuously. The results are recorded on special tapes and they 

are sent to central station. They measured the turbidity, 

temperature, the dissolved oxygen and suspended materials (8). 

In 1998, waterman et al. measured emission spectrum of the 

bacterial living in water using IV spectrums. It was clarified that 

most of fleece use of the pollutants was in the rea of blue green 

from spectrum (9J. 

In 2002, A1 abdden, measured the drop size generated in a 

baffled cylindrical tank f oil using laser beam. He compared his 

result with a conventional microphotography (10). In 2005, the 

effect of turbidity concentration on the Tapered light intensity 

was studied by A1 dienee (11). 

In this research, We studied the effect of turbidity concentration 

on the scattered At intensity, and I am measured the diameter of 

particle size of silica which buses the turbidity and then I am 

calculate the particle size of silica. 

perimental Details  

Detection of water turbidity 

 A block diagram of the detection of turbidity by He - Ne laser is 

shown in fig ( 1). 

consists of 2mw He - Ne laser, sample cell made of glass with 

diameter ( to = 10.7m) and volume of 640 ml, detector and 

electronic detection system. 

When a laser beam is incident on the sample cell, which 

contained a silica mixed with water at different concentrations, 

part of light is scattered by particles of aspersed phase (l2). The 

transmitted light are dependent on the particle size (13).  
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A photomultiplier detector was used for detecting the 

transmitted laser light and scattered laser light was detected 

using the electronic detection system and then transmitted laser 

light was recorded at different scattering angles from the 

accident beam. Relation between the scattered laser light 

intensity for every 12 ascends to obtain to pulse laser was 

plotted as a function of the scattering angle for ales, it can be 

estimated to have a Gaussian shape, its full width it half simile 

(F ) is sensitive to the concentration of turbidity (c) in water and  

relation of the form (11) : 

FWHM = a . e bc……………(1) 

Where a, b are constants depend on the concentration of 

turbidity. 
 
 
 
 
 
 
 
 
 

 
Fig.(1) a block diagram of the detection of turbidity unit by He-

Ne laser 
 

(2) - Measurement of Particle Size of Silica 

The second part from the research is measuring the particle size 

of silica material, which causes a turbidity in water. A block 

diagram of measurement the diameter of silica material by He - 

Ne laser is shown in fig (2). It consists of 5mw He - Ne laser, 

slide which consists of particle of silica, lenses to collect the 

laser beam and screen. 

We apply the following equation to calculate the particle size of 

silica (15) 

X = π d n / λ……………(2) 

 Where x is the particle size and d is diameter of the particle in 

micrometer n is the refractive index of water and λ is the 

wavelength of incident radiation in micrometer. 

a parallel beam of laser light is passes through a slide which 



Diala, Jour, Volume, 37, 2009 

401 
 

contain the particle of silica, a laser beam is dispersed with 

different angles. We can apply the following equation to 

calculate the diameter of silica (16)   

 Sin θ d = n λ..................................... (3) 

 S in θ = θ = n D  

d r / D = n D = n λ D / r 

Where:   

D = The distance between the screen and slide. 

n = order ratio. 

1, = diameter of fringe. 

d = diameter of silica particle. 
 
 
 
 
 
 
 
 
 

powder by He-Ne laser. 

Results & Discussion 

Detection of Water Turbidity: 

The silica material was used with different concentrations (0, 3, 

5, 7 and 12 NTU). The effect of turbidity on scattered laser 

intensity profile is shown in table (1). 

Figure (1) explain the relation between scattered light intensity 

and scattering angles at different concentrations, and it shows 

half Gaussian shape distribution between intensity and 

scattering angle (I-θ) profile, the profile of distilled water 

showed higher intensity at zero and small angles. The intensity   

was increased at larger scattering angles with increasing of 

turbidity of was acreage concentration. 

The dependence of full width at half maximum on water 

turbidity was found 'using RESOLUTION program. We can 

found full width at half maximum by using this program. The 

dependence of F on water turbidity concentrations is shown in 

table (2). 

From Fig.(4) one can notice that the FWHM value is increasing 
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as the silica material concentration (C) increase. this dependence 

follows a simple relation of the form: be 

FWHM = a . e bC 

  Where a and b are fitting parameters constants. 

The parameter (a) represents the FWHM value at zero 

concentration turbidity, while (b) is the shape parameter. 

(2) Measurement of Particle Size of Silica 

The experimental measurement of diameter of silica particles 

using He - Ne laser was investigated using equation (3) 

Sin θ d = n λ 

Where λ is the wavelength of He - Ne laser being 632.8 nm. and 

D = diameter of silica particles in micro meter. 

The diameter of silica particles produced equal 25μm ( d = 25 

μm) then we can apply equation (1) to calculate the particle size 

of silica. 

X = π d n / λ 

Where 

d = diameter of silica particles in micro meter calculated to be 

25μm. 

n = refractive index of water = 1.33. 

λ= the wavelength of He - Ne laser = 632.8 nm. 

X = 52.5μm 

X = π* 25μm.* 1.33 / 632.8 nm and X = 52.5μm 
 
 

Conclusions 

l- the detection of turbidity using laser gives quick and direct 

result with a high accuracy. and provides ability to measure 

turbidity of water through a wide bottom layers. 

2- the detection of turbidity by laser is considered as best 

method compare with other method. 

3- the laser light intensity ship with scattering angle can be 

estimated to have a Gaussian shape. Its full width at half 

maximum (FWHM) is sensitive to the type and concentration of 

turbidity ( C ) in water. They obey the relatio 

FWHM = a . ebc 

Where a, b are constants depend on the type of turbidity. 

4 - The results of diameter measurement by laser method are 
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more accurate than those obtained by conventional. 
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 تحسس التعكر في الماء 

 _ نيون الهليوم ليزر   باستخداموقياس الحجم الحبيبي للسليكا  

 
 نادية محمد جاسم م.م.  

 هادي علاء رحوم  م.م. وبة _ العراق قبع -لى دياجامعة  -ية العلوم لك -قسم الفيزياء 
 جاسم محمد منصور م.م. العراق  –بعقوبة  -الى ديمديرية ماء 

   العراق  -بعقوبة  -الى ديجامعة  -العلوم كلية  -قسم الفيزياء 
 

  الخلاصة                                         
  مختلفة  ولأعماقللماء    عكر تف الشالقدرة على قاس وك  توفر  ر الليز   تقنيه   استخدام   إن  
بالمليون   أجزاء)    ضئيلة جداواحده من احدث الطرق للكشف عن تراكيز    تعتبر  التيو 

  نتائج  تعطي  ألتقنيههذه    إنث  ي ح ,   تقليدية اسها بالطرق القي   والتي يصعب (ن أو بالبليو 
 اشرة وبدقة عالة ب عة ومي سر 

الل  استطارةة  ي تقن   استخدمت  لتح يز حزمه  الي ترك   ديد ر  ح ت ز  للماء  تي عكر  كون  تث 
ال التعكر كشمنظومة  لي الل  باستخدام  ف عن  الهلي زر من  ني زر  الكشف  ي وم  ونظام  ون 

بقدرة   التحضر  ملي     3عنها  ومنظومة  العداد    ومنظومةواط  ومنظومة  الكشف 
   الأول ة للجزء ب روني هذا بالنست الالك

  قطراس  ي ل ق  لاكا وذلك من خ لي لمادة الس  الحبيبيالحجم    بفي الجزء الثاني ثم حسا 
ملي   5اس تتكون من  ي الق  ةمنظوم  ةبواسط  نيون وم  هلي زر  يل  باستخدام  مادة السليكا
هليوم   ح  ةوشريح   نيون -واط  على  وعدي السل  ت  ا بيب تحتوي  حزمة    لتجميعات  سكا 

 .اهدة شة مشزر وشاي الل
 

 

 

 

 

 

 

 

 

 

 

 


