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Elemental composition of synthesized materials in both the 
university laboratories or industry, a molecular weight 
distribution of polymers, such as measurement of the 
hydrodynamic properties are important for the progress of 
the work. We can do these measurements with LECO CHNS-
932 Elemental Analysis (EA) and Malvern  ALV/CGS-3 
Dynamic Light Scattering (DLS).  

BASIC PRINCIPLES 

ELEMENTAL ANALYSIS INSTRUMENT (EA): Working 
principle of the apparatus described in three steps. In the 
first step sample is placed into a tin (Sn) capsule and 
oxidized by burning with oxygen gas (O2). The resulting 
combustion products pass through specialized reagents to 
produce from the elemental carbon, hydrogen, and 
nitrogen; carbon dioxide (CO2), water (H2O) and nitrogen 
(N2) and N oxides. These reagents also remove all other 
interferences including halogens, sulfur, and phosphorous. 
The gases are then passed over copper to scrub excess 
oxygen and reduce oxides of nitrogen to elemental 
nitrogen. After scrubbing, the gases enter a mixing volume 
chamber to ensure a homogeneous mixture at constant 
temperature and pressure.  

After doing standard calibration results are reported as 
percent by weight taking the average of 2-3 measurements. 
1-1.5 mg weights of sample used for elemental analysis and 
analysis time is approximately 200 seconds. Standard 
sample analysis results are given in the following table. 

EDTA (std) C% H% N% 

1st measurement 40,96 5,48 9,50 

2nd  measurement 40,87 5,53 9,55 

True Value 40,94 5,54 9,57 

 

Sulphamethazine (std) C% H% N% S% 

1st measurement 51,73 5,10 20,10 11,55 

2nd  measurement 51,80 5,09 20,12 11,52 

True Value 51,78 5,07 20,13 11,52 

LIGHT SCATTERING SPECTROSCOPY (LS): Light signal 
scattered from the sample can be analyzed using different 
methods. 

I. The average value of scattered light intensity 
(static light scattering) 

II. The change in scattered light intensity (dynamic 
light scattering) 

III. Frequency change in the scattered light 
(electrophoretic mobility (zeta potential)) 

With the light scattering spectrometer in the polymer 
analysis laboratory, samples are characterized with static 
and dynamic light scattering methods. 

Static Light Scattering: Intensity of the light scattered from 
a macromolecule depends on the molecular weight and 
concentration of the molecule. SLS method is used to 
determine the molecular weight, radius of gyration and 
second virial coefficient of the polymer. 

Dynamic Light Scattering: Translational diffusion coefficient 
that characterised the Brownian motion of the particles is 
determined from the time dependent change of the 
scattered light intensity and by using the relation between 
hydrodynamic radius and diffusion coefficient (Stokes-
Einstein formula), size and distribution index of the 
particles is determined. 

 

Both techniques combined supply information to estimate 
shape of the particles in solution.  

SAMPLE TYPES 
 
Elemental Analysis 

 Polymers 

 Environmental samples (soils, sediments, etc.) 
 Coal samples 

 Drugs 

 Proteins 

 Industrial products 

 Organic compounds 

Light Scattering Spectrometer 

 Polymers 

 Biopolymers 

 Particle Size 1nm - 3μm samples 
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dH = Hidrodinamik çap

k = Boltzmann sabiti

T = Sıcaklık

= Viskozite

D = translasyonel difüzyon
katsayısı

f0= sürtünme katsayısı

Stokes-Einstein formulü


