
 

 

APPLICATION NOTE – TS-SIZE-XX 

Size and stability control during wet 
nanomilling using SMLS technology 

 
Introduction 

The demand for nanoparticles has been rapidly increasing with the growing 
nanomaterials applications - from construction and coatings to energy, cosmetic 
and pharmaceutical industries. The particles are mainly preperd in a milling 
process during which bigger particles are reduced in size to meet the 
requirements for the application. The characterization of manufactured 
nanoparticles is essential to reduce material’s costs and assure quality and 
safety that are critical and can be highly difficult issues. Thus, the particle size 
and its evolution during this process are the most critical to address the issues 
of: end-user specification, possible agglomeration of nanoparticles, milling 
efficiency, optimization of the required process energy, process scaling-up… 
The demands for size and stability testing during nanomilling are high. The 
method must provide wide size measuring range (100 nm to 100µm), wide 
particle concentration range, very short measuring time (reduction of process 
downtime), non-destructive testing, sensitivity, high cleanability and safe 
operation with respect to nanoparticle risk prevention.

 
This study will focus on the top-down manufacturing 
of nanoparticles and nanosuspensions by wet milling 
process. In order to optimize this process, the 
efficiency of the milling as well as the particles’ 
stabilization state in the formulated slurry have been 
assessed. 

Materials & Methods 

Materials 

Slurries of silica powder in demineralized water were 
prepared with a high shear disperser at 2 
concentrations: 13 and 23 % w/w. 
 
Equipment 

The nanomilling was performed on a LabStar Zeta® 
(Netzsch) - a horizontal agitator bead mill at 
laboratory scale. The beads used were yttrium-
stabilized zirconium oxide with a mean diameter of 
0,4 mm. The milling chamber was filled at 90% v/v 
with the beads. The circulation mode (continuous 
pumping between a mixing vessel and the milling 
chamber) was chosen. The mixing vessel and the 
milling chamber were cooled using a double jacket 
system. 
 
 
 

Method 

Turbiscan® is based on SMLS technology for Static 
Multiple Light Scattering which consists in sending a 
light source (880 nm) on a sample and acquiring 
Backscattered (BS) and transmitted (T) signal. The 
signal intensity (BS) is directly linked to the 
concentration (𝜑) and the mean spherical equivalent 
diameter (dmean), according to the Mie theory with the 
equation:  

 

        𝐵𝑆 = 𝑓(𝜑, 𝑑𝑚𝑒𝑎𝑛 , 𝑛𝑝, 𝑛𝑓)       np, nf : refractive indexes 

 
By repeating this measurement over time at adapted 
frequency, the instrument enables to monitor 
physical stability and follow phenomena as 
sedimentation.  
 
Based on this layer formation kinetics, the software 
enables to access directly to the hydrodynamic 
diameter dh of particles using Stokes equation and 
knowing hydrodynamics parameters (the 
concentration 𝜑, the phase densities, viscosity of 
continuous phase). 
 
This technique requires no sample preparation (i.e 
dilution or stress) and the sample is measured at rest 
in its native state. 
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NO DILUTION 
 
SENSITIVE 

 


