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FRITSCH Nano Particle Sizer

For over 25 years, FRITSCH has remained one step ahead in the area 

of high-tech laser technology. In 1985, we revolutionised measurement 

precision by introducing the concept of laser diffraction in a convergent 

laser beam with the patented FRITSCH measurement process. 

Now, FRITSCH extends the product range in the fi eld of laser particle 

sizing down to the lower nanometer range with the ANALYSETTE 12 

DynaSizer using the dynamic light scattering as a measuring method. 

Of course, in the typical FRITSCH quality for easy, fast and reliable 

particle size analysis. 

A N A L Y S E T T E  1 2  DynaSizer

A C C U R AT E  T O  T H E  N A N O M E T E R

Particle size measurement down to the lower nanometer range: The ANALYSETTE 12 DynaSizer delivers 

precise and reproducible results for research, development and quality control. Fast, reliable and with only 

slight preparation necessary.

• Measuring range from 1 nm to 6000 nm

• Measurement of concentrations between 0.0003 up to 40 Vol.-%

• Direct sample application without cuvettes

• Intelligent evaluation with high-performance Padé-Laplace algorithm

• Measurement of the real particle size distribution

• User-friendly operation

• Simple simulation of measuring data

F R I T S C H .  O N E  S T E P  A H E A D .



3

ANALYSETTE 12 DynaSizer – Measurements 

via dynamic light scattering down to the lower 

nanometer range

Variable laser power 

The electronic regulation of the laser power 

permits adaptation to broad application ranges 

in terms of particle size and concentration. The 

temperature-stabilised and fi bre-coupled diode 

laser in pigtail design offers a long service life, 

enormous stability in the output power, ultra-

stable polarisation and an optimised signal-to-

noise ratio.

Particle size distribution and particle concen-

tration

The maximum output power of 65 mW at a 

wavelength of 658 nm allows the measurement 

of low particle concentrations. In addition to 

analysis according to the cumulant method, the 

powerful Padé-Laplace algorithm is also available 

for multimodal samples. Combined with the multi-

acquisition mode, it is possible to determine 

medium particle sizes, complete particle size 

distributions and the polydispersity-index.

NEW ultra-thin layer 

The cuvette-free design enables the precise 

setting of ultra-thin sample layers for measuring 

high particle concentrations and dark media.

Intelligent design 

Due to the ingenious measurement design with 

90° prism, the ANALYSETTE 12 DynaSizer can 

measure minimal sample quantities. It can be 

cleaned quickly and easily, making it unnecessary 

to use cuvettes or other consumables.
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Ultra-thin layer 
technology

FRITSCH Nano Particle Sizer

Easy sample application via pipette

Mobile 
glass rod

Prism
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P R A C T I C A L  –  A P P L I C AT I O N
The sample material can also be introduced into the instrument in very small quantities of 50 µl or more directly from a 

pipette into the instrument.

I N N O VAT I V E  –  U LT R A - T H I N  L AY E R
Due to the 90° prism and the elimination of measuring cuvettes an extremely fl exible and effective measuring system is 

possible. A simple motion is suffi cient to reduce the sample layer from 2 mm to 20 µm. This elegant option for reducing 

the measurement volume prevents problems due to multiple-scattering as well as local heating and guarantees reliable 

measurements of dark media or high particle concentrations. Air bubbles in the sample can be removed by simple pumping.

S TA B L E  –  M E A S U R E M E N T  T E M P E R AT U R E
Controlling the temperature of the sample material is essential during measurements via dynamic light scattering. Due to the 

90° prism, the ultra-thin layer technology creates thin, expanded analysis layers and an outstanding coupling of the sample 

material and the measuring cell. The desired sample temperature can therefore be reached in minimal time and kept steady 

at a confi gurable temperature between 15 °C and 70 °C by means of the Peltier elements.

T I M E - S AV I N G  –  C L E A N I N G
After the measurement, the ANALYSETTE 12 DynaSizer is simple and easy to clean, immediately ready for the next measurement.

C L E V E R  –  E VA L U AT I O N
Innovative and comprehensive results as well as the display of the analysis due to intelligent software.

CONCEPT: EFFICIENCY
Signifi cant results in only a few steps: Because above all fast and clean results are vital, the operation of the 

ANALYSETTE 12 DynaSizer is rather easy and quick.

Removal of air bubbles in the sample and 
adjustment of the measurement layer

Stabilised measurement temperature 
(15 °C – 70 °C)

Extremely simple and easy to clean
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FRITSCH Nano Particle Sizer

The principle

The ANALYSETTE 12 DynaSizer utilises dynamic light scattering to analyse thermal motions of 

small and extremely small particles. The sample is illuminated with a laser, and the scattered light 

is detected with high temporal resolution. The speed of the particle motions is determined using 

mathematics based on the time pattern of the scattering intensity. The particle sizes are then 

calculated via the Stokes-Einstein equation.

In the DynaSizer the sample is irradiated by a laser with adjustable intensity and the scattered light is 

collected at a fi xed angle by a high-performance detector. The electronics analyse the variation of the 

scattering signal over time to determine the autocorrelation function of the measurement signal. This 

describes how quickly or slowly the scattering intensity varies. Small particles move quickly and generate 

fast intensity variations, while larger particles are slower, which results in correspondingly slower changes 

in the intensity of the scattered light.

CLEVERLY SOLVED

D E S I G N  A R O U N D  T H E  P R I S M

The innovative design of the ANALYSETTE 12 DynaSizer 

reduces the optical measurement system to a minimum and 

keeps the distance between measuring cell and detector 

small. The advantage: a low signal-to-noise ratio, which 

is a key factor in detecting low particle concentrations.

The central, optical element of the measurement system 

is a 90° prism and its top surface also serves as the base 

of the sample container. The prism permits an optical 

measurement system that is both compact and stable. The 

laser beam is positioned horizontally in the instrument, is 

defl ected in the prism by 90° and directly irradiates the 

sample vertically from below.

The portion of backscattered light (backward scattering) 

passes the prism again and exits through the lower surface, 

which determines the detected scattering angle of 135°. 

Behind this prism surface, the light is captured by a detector, 

which is available for the ANALYSETTE 12 DynaSizer in two 

variations: as a Photo-Multiplier (PMT) or as a Single Photon 

Avalanche Diode (SPAD).

The non-scattered part of the laser light is collected by a 

photon trap situated at the top end of a glass rod, which is 

also the upper limit of the measurement volume.

Simple and brilliant. 
Laser Prism

Detector

Backscattering
135°

Sample

Mobile glass rod

ANALYSETTE 12 DynaSizer measurement system
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Standard 
analysis 

mode

Ultra-thin 
layer mode

Multiple 
scattering 

Single 
scattering

�

Mobile glass rod

Prism

U LT R A - T H I N  L AY E R

To enable measurements of even high particle concen-

trations and dark media, the ultra-thin layer technology 

of the ANALYSETTE 12 DynaSizer allows the preparation 

of ultra-thin analysis layers. Undesired effects such as 

multiple scattering and local temperature changes due 

to absorption of the laser light are drastically minimised.

The ultra-thin layer technology of the ANALYSETTE 12 is 

designed for fast and easy operation. A simple turn adjusts 

the distance between the glass rod (upper limit of the 

measurement volume) and the measuring cell bottom. At a 

distance of 20 µm, the probability of multiple scattering with 

high particle concentrations is signifi cantly reduced, yielding 

reliable results at particle concentrations as high as 40 Vol.-%. 

To achieve reliable measurements even at low particle 

concentrations, the measuring cell distance can be set to 

2 mm. This method could not be applied in measurement 

systems utilising cuvettes.

S O P H I S T I C AT E D  D E TA I L S

Dilution in the measuring cell 

Samples can also be diluted directly in the measuring cell. 

Simply open the cell, add a liquid medium, close the cell and 

start the measurement.

Practical Online-Measurement-System 

For online measurements, the sample suspension is slowly 

pumped through the measuring cell with a peristaltic pump. 

Even in the ultra-thin layer mode, the speed is so low that the 

measurement is not impaired.

Two detectors 

The ANALYSETTE 12 DynaSizer is offered with two detector 

systems. The standard system includes a high-performance 

Photo-Multiplier with a high amplifi cation factor, short 

response time and very low dark current signal.  

A Single Photon Avalanche Diode (SPAD) is available for 

particle concentrations of a few ppm and particle diameters 

< 10 nm. This is thermally stabilised with Peltier elements, 

and due to active quenching, it has low dead times of < 0.1 ns 

and a dark count rate in the area of 10 cps.

ANALYSETTE 12 DynaSizer with Online-Measurement-SystemNo multiple scattering due to ultra-thin layer 
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FRITSCH Analysis

C O M P R E H E N S I V E  A N A LY S I S

The ANALYSETTE 12 DynaSizer embodies know-how and 

innovation – for instance in the powerful Padé-Laplace 

algorithm that interprets the measuring data correctly 

even in the event of multimodal particle size distributions. 

Of course, even conventional methods such as Cumulant 

or Contin can also be used.

PA R T I C L E  S I Z E  D I S T R I B U T I O N 

Another special feature: In the multi-acquisition mode, 

it is possible to measure entire distributions rather than 

only the average value and the polydispersity-index (PI), 

as with the widespread Cumulant algorithm.   

R E S U LT  S I M U L AT I O N 

Especially for newcomers to dynamic light scattering, the 

provided simulation module offers excellent possibilities for 

quickly exploring the potential of the measurement process. 

For this purpose artifi cial measurement data is generated for 

specifi ed particle sizes in order to examine the possibilities 

of the different evaluation algorithms. 

WELL-CONCEIVED
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P R E C I S E  R E S U LT S

Example: Motor oil

After a measurement time of 4 minutes, the ANALYSETTE 12 

DynaSizer obtains a complete particle size distribution for a 

sample of used motor oil. The height of the bar indicates the 

relative contribution of the respective particles to the total 

scattering intensity. Since the individual particle diameters 

will produce different scattering, the Mie correction is applied 

in order to obtain the relative volume or quantity distribution.

Example: Latex balls

The Mie correction reveals precise, relative volume contents 

of the components of a latex ball mixture. Two standard 

materials of 20 nm and 50 nm particle diameter were mixed 

and measured. The average values of both components are 

shown. Since the ANALYSETTE 12 DynaSizer determines the 

hydrodynamic diameter, slight deviations from the nominal 

particle sizes are obtained.

Example: Iron oxide

The diagram shows the particle distribution of a Fe203 

material. Displayed is the relative particle number applied 

above the particle diameter. In order to obtain the number of 

particles, again the Mie correction is applied here.
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I S O  1 3 3 2 1

The ANALYSETTE 12 DynaSizer meets the current inter-

national standard ISO 13321, which permits only a 

 maximum deviation of < 0.5 % in comparison between the 

individual measurement results of an instrument. For ab-

solute reliable precision and comparability.   

R E F E R E N C E  M AT E R I A L S

The particle size measurement using dynamic light scattering 

is based on fundamental physical relationships, meaning 

that calibration of the ANALYSETTE 12 DynaSizer is strictly 

speaking not necessary. Nevertheless, the measurement 

precision should be checked at regular intervals. For this 

purpose, FRITSCH offers high-precision, NIST-traceable 

standards for testing the measurement precision of the 

ANALYSETTE 12 DynaSizer.

FRITSCH Intelligent and competent

SOFTWARE

S I M P L E  Enter the name of the sample, press start, that‘s it. For recurring measurement tasks, the 

measurement conditions can be entered entirely via SOPs (standard operating procedures) and saved. For 

fast, simple processes and reproducible standards during analysis.

F A S T  For new samples, only the necessary material parameters need to be entered. A software 

assistant determines the optimal correlator settings. Once the sample is in the measuring cell, the software 

immediately checks the scattered light intensity. The power of the laser diode can then be easily adapted 

to the sample; changing of the sample concentration is generally unnecessary.  

M U LT I F A C E T E D  In simulation mode, the various algorithms can be compared with each other even 

without real measurement data. The effects of signal quality can also be examined, such as the infl uence 

of the refraction index of the sample material on the results. For displaying the particle size distribution, it 

is possible to choose between the distribution of scattered light intensity, volume or number.
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YEARS

LASER COMPETENCE

Benefi t with the ANALYSETTE 12 DynaSizer from the experience and technical superiority of over 25 years 

of working with laser technology. The laser diffraction technology in a convergent laser beam introduced 

by FRITSCH is now an international standard, and the models of the ANALYSETTE 22 series are used as 

perfect assistants for precise determination of particle sizes in production and quality control, research 

and development. 

With the ANALYSETTE 12 and the process of particle measurement by dynamic light scattering we are 

bringing FRITSCH quality to the lower nanometer range: short analysis times and consistently reproducible 

results that can be reliably compared with each other. Flexible, effi cient and reliable. 

BENEFIT FROM OUR EXPERIENCE 

For all questions regarding FRITSCH laser particle sizing and its possible applications, 

please feel free to contact our expert Dr. Günther Crolly at:

+49 67 84 70 138 · crolly@fritsch-laser.com 
We look forward to hearing from you!

0.010.001 0.10 1 10 100 1000

2000

10000(µm)

MicroTec plus (0.08 – 2000 µm)

NanoTec plus (0.01 – 2000 µm)

0.08 6

DynaSizer (0.001 – 6 µm)

ANALYSETTE 12
DynaSizer

Dynamic light scattering

ANALYSETTE 22 
MicroTec plus and NanoTec plus

Static light scattering
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FRITSCH ANALYSETTE 12 DynaSizer

T E C H N I C A L  D ATA  –  A N A LY S E T T E  1 2  D y n a S i z e r

ANALYSETTE 12 DynaSizer ANALYSETTE 12 DynaSizer plus

Measuring range 2 – 6000 nm (PMT) 1 – 6000 nm (SPAD)

Particle concentration range 0.001 – 40 Vol.-% (PMT) 0.0003 – 40 Vol.-% (SPAD)

Detector
PMT: Photo-Multiplier
Dark current approx. 150 cps
Amplifi cation > 105, response time < 10 ns

SPAD: Single Photon Avalanche Diode
Thermally stabilised with Peltier elements
Active quenching, dead time < 0.1 ns
Dark count rate ≈ 10 cps

Analysis method Dynamic light scattering (DLS)

Laser

Single mode fi bre laser, 658 nm wavelength, 65 mW maximum power
TEC-stabilised
Electronic regulation of the laser power between 1 mW and 65 mW possible
Optionally available with 532 nm wavelength

Laser protection class 1 (according to EN 60825)

Sample temperature Between +15 and +70 °C

Measuring cell Solvent-resistant

Sample quantity Min. 50 µl – max. 5 ml

Correlator Autocorrelation over 1000 channels, 16-bit resolution, 100 ns pulse width correlation,

Typical measuring time 30 s – 5 min (depending on sample and instrument settings)

Analysis software
Analysis algorithms: Cumulant, Contin, Padé-Laplace,
multi-acquisition mode for determining particle size distribution,
simulation module

Required computer
Standard Windows-PC, at least 500 MB free hard drive space, 1 GB RAM,
Windows XP (current service pack), Windows 7, USB-interface

Operating temperature +15 – 30 °C

Standards CFR 21 part 11, ISO 13321

Dimensions (w x d x h) 33 x 28 x 30 cm

Weight 12 kg
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Order No.  Article

NANO PARTICLE SIZER
 
 ANALYSETTE 12 DynaSizer

12.3000.00  Nano Particle Sizer ANALYSETTE 12 DynaSizer
 Incl. software and USB-interface
 For 100-120/200-240 V/1~, 50-60 Hz, 50 watts 

12.4000.00  Nano Particle Sizer ANALYSETE 12 DynaSizer plus
 Incl. software and USB-interface
 For 100-120/200-240 V/1~, 50-60 Hz, 50 watts 

 Accessories
12.3100.00  Reference materials
 NIST-traceable standards 
 For testing the measurement precision

12.3200.00 Online-Measurement-System
 Software for online particle measurement

Computers, colour ink jet printer and laser printer on request. 

 

O R D E R I N G  D ATA

Technical specifi cations are subject to change without notice.

FRITSCH contact!
Yet another key advantage of FRITSCH: 

Personal consultation and comprehensive 

service from our experts – practically 

anywhere in the world. 

Free sample measurement

Send us your sample for a non-binding 

particle size analysis – just by following 

the three steps at www.fritsch-laser.com. 

On-site test in the mobile laboratory

Test the ANALYSETTE 12 DynaSizer in the 

FRITSCH laboratory bus – just schedule an 

appointment and we will stop by.

Consulting, training, workshops

We will advice you on all technical 

application questions: By phone or 

personally. We also share our expertise 

at regular workshops and seminars – 

on your site or at convenient locations 

worldwide. 

Please direct your questions regarding the 

ANALYSETTE 12 DynaSizer to our expert, 

Dr. Günther Crolly at:

+49 67 84 70 138
crolly@fritsch-laser.com

www.fritsch-laser.com

0
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FRITSCH Brief Introduction to Dynamic Light Scattering

B R I E F  I N T R O D U C T I O N  T O  D Y N A M I C  L I G H T  S C AT T E R I N G

Brownian motion 

Temperature is motion. This applies to gaseous, solid and liquid substances. Due 

to the frequent collisions between the molecules, their motion within a liquid is 

completely random, no orderly structure exists. How intensive and fast this random 

motion is at the molecular level depends on the temperature and viscosity of the

liquid. High temperatures mean faster motion.

Stokes-Einstein formula 

Due to the constant collisions between molecules of a liquid and dispersed 

particles, purely random motion in arbitrary directions is imparted to these as 

well. The speed of motion depends directly on the particle size. This relationship

is described by the Stokes-Einstein formula. More precisely, this formula actually 

addresses the diffusion coeffi cient rather than the speed of motion. In addition to

the temperature, the viscosity of a liquid is an important constant in the Stokes-

Einstein formula.

Dynamic light scattering

Laser light is scattered in all possible directions by the numerous particles in a 

suspension. If a single direction is singled out, the light beams scattered by various 

particles interfere with each other, resulting in a specifi c scattering intensity. Due 

to the Brownian motion, however, the relative positions of the particles with respect 

to each other are constantly changing, which also alters the interference conditions 

and thereby the scattering intensity. When the particles are moving quickly (small 

particles), the change in the scattering intensity is also subject to rapid variations, 

while slow (large) particles result in slower variations.

Mie correction

When very small particles are irradiated with light, the intensity of the scattered 

light is independent of the direction in which it is scattered. This is referred as 

Rayleigh scattering. However, if the particle diameter exceeds a certain size, the 

scattering intensity also depends on the observation direction (Mie scattering). 

But this differs for particles of different sizes. In the case of a multimodal sample

material, this means that the intensities resulting from the respective fractions 

depend not only on the size but also on the optical properties (of the Mie para-

meters). In order to achieve at the shares by volume or number based on a 

measured intensity distribution with respect to the particle size, it is necessary 

to take these effects into account with the Mie correction. In order to do so, it is 

necessary to know the refraction and absorption index of the sample material.

Laser 
Sample

135°

Detector

Starting point 

Ending point 
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Autocorrelation 

The autocorrelation function describes how quickly the measurement signal 

changes. This simply involves comparing the scattered light intensity measured with 

the detector at a specifi c time with the intensity measured shortly afterward. If 

the intensity has changed only slightly, then a high autocorrelation exists, while a 

signifi cant change in the intensity means a low correlation. Then the comparisons 

are drawn not only for short time intervals but also for increasingly longer ones. 

If this process is repeated continuously, it yields what is termed as the autocorrelation 

function, based on which it is possible to calculate the diffusion coeffi cient and 

thereby the particle size by applying appropriate mathematical procedures.

Hydrodynamic diameter

When a dispersed particle moves through a liquid medium, a part of a thin, electric 

dipole layer adheres to the surface of the medium. As a result, the hydrodynamic 

particle diameter measured via dynamic light scattering (DLS) is generally larger

than the diameter measured with a transmission electron microscope (TEM), 

for instance. The thickness of the layer depends on various factors, such as the 

electrical conductivity of the liquid.

Multiple scattering

High concentrations result in photons being scattered more than once by particles. 

This multiple scattering causes the intensity of the detected scattered light to vary 

more quickly than is the case with single scattering. As a result, the measurement 

indicates a smaller particle diameter than actually exists.

Local temperature effects

Measurements of dark media have an effect similar to multiple scattering. 

A part of the laser light is absorbed by the medium, leading to local increases 

in temperature. This in turn alters the viscosity of the medium and therefore 

the mobility of the particles. The result once again indicates a smaller particle

diameter than actually exists.

Simultaneous measurement of large and small particles

One obtains the size of the irradiated particles based on the variation of the scattered 

light signal over time (see autocorrelation). The average intensity also depends on 

the particle size, but this relationship is not used for size determination based on 

dynamic light scattering. Since the intensity of the scattered light decreases with 

the 6th power of the size, the scattered light from a few large particles blots out the 

signal of the small particles. This results in a limitation of dynamic light scattering: 

few nanoparticles within a matrix of signifi cantly larger particles cannot be detected.

g2(T)
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Rh: Hydrodynamic radius
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