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Dimer
134 kDa

Trimer
205 kDa

Monomer
66 kDa



small molecules 
radius < 15 nm   
Pθ = 1 for all θ 

large molecules 
radius > 15 nm   Pθ 
= 1 for θ = 0°�



Intramolecular interference produces a disymmetry in the scattered light.   

Size of molecule/particle must be 
significant compared to wavelength of light 



  with 

Angular Dependence 

Radius [nm] 3 15 50 150 



Low Angle Light Scattering - LALS 



  Proteins 
             Mol. Weight (D)    Rh (nm) 

  Ribonuclease    13,700   1.93 
  b-Lactoglobulin   35,000   2.67 
  Serum albumin   65,000   3.38 
  Hemoglobin    68,000   3.40 
  IgG    150,000  5,02 
  Catalase                250,000   5.38 
  Thyroglobulin                660,000   7.50 

  RALS 
--------------------------------------------------------------------- 

  LALS 
  IgM    900,000  11.7 
  DNA    3 Mio   70 

Polysaccharides/PEG 

       MW              Rh (nm) 
     12,000    2.62 
     50,000    5.62 
     80,000    7.27 
   150,000    9.81 
         RALS 
----------------------------------- 

      LALS 
   270,000  12.74 
   410,000  15.07 
   670,000  18.45 

Relationship between Size and Molecular Weight   
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Intrinsic viscosity is the concentration normalized  
viscosity of the sample in solution at infinite dilution. 

�ηsp is called the specific viscosity of the solution whose concentration is C. 
�ηo is the Solvent Viscosity.    
 η is the Solution Viscosity.   

In GPC, concentrations of solutions are  
sufficiently dilute that the extrapolation  
to zero concentration is negligible. 



Intrinsic Viscosity is inverse proportional to the density  

Intrinsic Viscosity x Molecular weight is proportional to the 
hydrodynamic radius of a sample 

Intrinsic Viscosity: from Viscosity Detector 
Molecular Weight: from Light Scattering Detector 
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Wheatstone bridge concept 
M. Haney, 1983 

Sample



BSA 

Hydrodynamic Radius 

6,2 nm 
5,1 nm 

3,8 nm 
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Monomer 

Dimer 
Trimer 

High MW Aggregates 
(Mw > 1 Mio D) 

Mw (D) IVw (dl/g) Rh (nm)         Weight Fraction (%)

Monomer 66.430    0,056    3,88  87

Dimer 133.000    0,071    5,32  11

Trimer     201.000    0,095    6,69  1,5

         Light Scattering Viscometer           Refractive Index

BSA
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