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Copyright, Notices, and Trademarks 

Printed in U.S.A. ï © Copyright 2013 by Microtrac Inc. 
 

While this information is presen ted in good faith and believed to be 
accurate, Microtrac disclaims the implied warranties of merchantability 
and fitness for a particular purpose and makes no express warranties 
except as may be stated in its written agreement with and for its 
customer.  

In no event is Microtrac liable to anyone for any indirect, special or 
consequential damages.  The information and specifications in this 
document are subject to change without notice.  

Microtrac
®
 is a registered trademark of Microtrac Inc. 

CE Conformity:   This product is in conformance with the requirements of the following 
European Council Directives:  2004/108/EC, the EMC directive, and 2006/95/EC, the Low 
Voltage Directive.  Conformance with any other ñCE Markò directives shall not be assumed. 

CAUTION 

This is a class A product.  In some installations, this product may cause 
radio interference in which case the user may be required to take 

appropriate measures, such as re-locating this equipment.   

 
SYMBOL DEFINITIONS 

!
  This CAUTION symbol on the equipment refers the user to this Manual for additional 

information.  This symbol appears next to required information in the manual. 

 WARNING, risk of electric shock.  This symbol warns the user of a potential shock hazard 
where voltages greater than 30 Vrms, 42.2 Vpeak, or 60 Vdc may be accessible.   

 Protective earth terminal.  May be provided for connection of the protective earth (green or 
green/yellow) supply system conductor.   

 WARNING, hot surface is present.  Refer to Product Manual before removing or opening 
any covers. 

WARNING, laser radiation is present.  Refer to Product Manual before removing or 
opening any covers. 

 

Microtrac Inc. 
148 Keystone Drive 

Montgomeryville, PA 18936 

Sales and Service:  (888) 643-5880 
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1. Introduction 

1.1 Purpose of the Manual 

This manual describes the setup and operation of Microtrac's Nanotrac Wave Particle 

Size And ZetaPotential Analyzer.  This manual also includes information on normal 

maintenance, and information on troubleshooting and servicing of the Analyzer. 

This manual provides cautions and warnings associated with normal use of the Analyzer.  

All users of the Analyzer should be familiar with all cautions and warnings. 

This manual is meant to be used in conjunction with SW0005, Microtrac FLEX Software 

Operations Manual.  There are frequent references to SW0005 throughout this manual. 

1.2 Product Description 

The Nanotrac Wave is a precise instrument that uses optical techniques, proprietary to 

Microtrac, to perform Particle Size ('Size') analysis, ZetaPotential ('ZP') analysis, 

Molecular Weight ('MW') analysis of particle samples.  The Nanotrac Wave is an easy-

to-use, compact, benchtop unit.  To complete the analysis task, the Wave requires a 

typical computer with Windows operating system and USB port, and with Microtrac's 

FLEX software also installed.  The Nanotrac Wave is a low-power instrument, 

consuming less than 75W of power under worst-case circumstances, with maximum 

options installed. 

The industrial design of the Nanotrac Wave makes it compatible for laboratory research, 

production quality control, process monitoring / control, and other applications.  Nanotrac 

Wave analysis can be performed on materials with particle size ranging from nanometers 

to microns. 

Nanotrac Wave is the next generation of Microtrac particle analyzers that operate on the 

Dynamic Light Scattering (DLS) principle.  The Nanotrac Wave analyzer is closely 

related to Microtrac's Nanotrac and ZetaTrac analyzers, which perform particle size 

analysis in the range of 0.8nanometer to 6.5microns, and, for ZetaTrac, also perform 

zetapotential measurement. 

Figures and descriptions on following pages give additional initial explanation of the 

Wave Analyzer.  Note that some figures may be representative of the Wave analyzer and 

there may some small differences between figures shown and the analyzer that is 

delivered. 
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Figure 1:  Nanotrac Wave Nano/Zeta Analyzer - Front View  

(Note:  This image may be slightly different than the delivered Analyzer)  

 
Figure 2:  Nanotrac Wave Cuvette Analyzer - Front View  

(Note:  This image may be slightly different than the delivered Analyzer)   
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LCD Display 
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Significant Features: 

*  Optical Probe technology.  Microtrac's Nanotrac Wave uses well-established probe 

technology, proprietary and unique to Microtrac, for determining Size, ZP, and MW 

properties of particle samples.  Nano models use one optical probe, while Zeta models 

use two probes.  Solid-state laser-diodes are utilized as light sources for Microtrac's 

unique Optical Probe technology.  Lasers are typically in 780nm (near-infrared) 

wavelength. 

*  Solvent-resistant, easy-to-clean Teflon Sample-Cells on Internal Probe models.  Sample 

material to be analyzed is introduced into the sample-cell, where optical probes interact 

with the sample to perform the analysis.  An optional-use Cell Cap helps protect sample 

from contamination during testing, helps keep the Cell clean when analyzer is not in 

use, and helps reduce sample evaporation during long-duration tests or if temperature-

control option is used. 

*  Chemical-resistant outer finish provides easy cleanup from daily use and from most 

chemical and sample spills. 

*  Simple connections and operation - one connection to external DC power, and one USB 

cable to connect to the computer (both are provided with Nanotrac Wave).  An on/off 

switch on rear panel allows laser light-sources to be manually enabled or disabled for 

safety, maintenance, or diagnostic purposes. 

*  After the user manually introduces the sample into the sample-cell, the analysis is 

completely automated through use of Microtrac's FLEX Windows-based software.  Full 

control and adjustment of analysis parameters, as well as selection of multiple data 

output formats, are available through the FLEX user interface. 

*  LCD display provides local indication of basic parameters - sample temperature, total 

signal strength, hazard symbols, etc.  Data that is presented on the LCD may change 

depending on the operation being performed:  for example, when 'Background' or 

'Loading' operations are selected in the Flex software, the LCD will shift to show a 

total-signal-strength indication ( i.e., the 'sample loading' ) coming from the sample in 

the Cell.  This could be useful when cleaning/flushing the Cell;  if Background 

operation is selected then the LCD would give a relative indication of how clean the 

Cell is ( the lower the signal-strength, the fewer particles there are, therefore the cleaner 

the Cell ). 

*  Principle functions of the Wave are particle size analysis, particle zetapotential 

analysis, and particle molecular weight analysis.  Options offered with the Wave 

include Temperature Control and Flow.  Further information about functions and 

options are found throughout this manual. 
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1.3 Wave Configurations 

'ZP'  = ZetaPotential 'MW '  = MolecularWeight 

'Temp.' = TemperatureControl 'Flow'  = Flow Cap 

  Functions Options 

Wave Analyzer Configuration: 
Model, Optical Probe Type, Fiber Type 

Sample-Cell Size ZP MW  Temp Flow 

Wave Nano Configuration, 

Optical Probe = Internal 

Optical Fiber  = SingleMode 

Nano 

Teflon or 

Stainless 
V X V V V 

Wave Nano Configuration, 

Optical Probe = Internal 

Optical Fiber  = MultiMode 

Nano  

Teflon or 

Stainless 
V X X V V 

Wave Zeta Configuration, 

Optical Probe = Internal 

Optical Fiber  = SingleMode 

Zeta  

Teflon V V V V V 

Wave Cuvette Configuration, 

Optical Probe = Internal 

Optical Fiber  = SingleMode 

Cuvette 

V X V V X 

NanoFlex Configuration, 

Optical Probe = External 

Optical Fiber  = SingleMode 
1
 

None 

V X V 2 X X 

Wave Nano Configuration, 

Optical Probe = External 

Optical Fiber  = SingleMode 
1
 

None 

V X V 2 V 3 X 

Wave Nano Configuration, 

Optical Probe = External 

Optical Fiber  = MultiMode 
1
 

None 

V X X V 3 X 

1
 External Probe models come in various Probe lengths - contact Microtrac for possible lengths. 

2
 Molecular Weight function is possible with External SingleMode model, but performance is 

downgraded from Internal SingleMode models. 
3
 Temperature option is possible with Wave Nano External models, but performance is 

downgraded from Internal models. 
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1.4 Safety Information, Cautions, and Warnings 

User Servicing 

Any service or repair of Nanotrac Wave analyzer should be coordinated by contacting 

authorized Microtrac representative, or contacting Microtrac Technical Support. 

WARNING 

Do not tamper with or attempt to defeat any safety feature.  Use of controls or adjustments, or 
performance of procedures other than those specified by the manufacturer, may result in 
hazardous laser-radiation exposure. 

Electrical Safety 

The Nanotrac Waveôs external AC-to-DC power supply (provided with the Wave 

system), must be plugged into AC power mains with an earth-grounded safety terminal. 

WARNING 

Use only AC Mains power system with protective-earth ground terminal.  Never operate the unit 
from a power source that does not have a protective-earth terminal.  Never attempt to defeat the 
protective-earth system of the power source. 

Note:  There are no high voltages present inside the Nanotrac Wave. 

Laser Safety 
 

WARNING 

Depending on model, the Nanotrac Wave employs either one or two solid-state diode laser 
sources (IEC 60825-1 Class 3B) of nominal 780 nanometer wavelength with a nominal optical 
power level of three milliwatts.  Laser-radiation is emitted from the apertures of the Optical 
Probe(s) at <1mW optical power levels.  These apertures are accessible to the user of the Wave.  
All laser-safety precautions should be followed when handling Wave Optical Probes. 

Laser safety labels are affixed at appropriate locations on the outside and inside surfaces 

of the Nanotrac Wave.  Specific laser-radiation apertures are also labeled.  Label 

examples: 

                                      

Additionally, whenever the Laser symbol is present on the LCD display, it is an 

indication that lasers are on and emitting laser-radiation, and that laser-safety precautions 

should be followed at all times. 

To avoid all possible exposure to laser radiation, the power switch that is located on the 

rear panel of the Wave analyzer can be switched off. 

!
 

!
 

!
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Temperature Safety 
 

WARNING 

Wave analyzers that are equipped with Temperature Control option have surfaces that can 
reach high temperatures.  Under normal operation the user is not exposed to these surfaces, but 
it is possible for a user to be exposed to surfaces that are hot enough to pose a burn hazard.  
Users should always be aware of the present temperature of the system. 

 

CAUTION 

Wave analyzers that are equipped with Temperature Control option have the capability of 
heating fluids to as high as +90°C.  The user must take all precautions regarding heating of 
potentially hazardous fluids, including fluid flammability, ignition hazards, vapor hazards. etc. 

 

Whenever the 'Hot Surface' warning symbol is present on the LCD displayé 

 

éit is indication that metal surfaces of the Sample Cell Base are at temperatures that can 

cause burns to skin, and that precautions should be followed at all times.  

If the symbol on the LCD is blinking (this will occur when a surface is hot, AND the 

Access Cover is opened), then a burn hazard is imminent and extra precaution should be 

followed. 

Chemical Safety 

Refer to the Specifications section for a list of wetted materials and chemical 

compatibility with those materials. 

Questions concerning use of Nanotrac Wave with solvents (organic, polar, non-polar), 

high-temperature applications, high-concentration acids / bases, etc., should be addressed 

to Microtrac Technical Support: 

Microtrac Technical Support 

12501-A 62nd Street North 

Largo, FL 33773 

(727) 507-9770 

When using any volatile, flammable or caustic material, always use proper and adequate 

ventilation, and follow all other safe handling laboratory procedures.   

!
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1.5 Specifications 

Specifications That Are Common to All Models: 

Mechanical 
Dimensions  : ~ 13" H x 15 ½" W x 14 ½" D 

Weight  : ~ 15 lbs (~ 6.8 kg) 

Electrical 
AC-DC Power Supply  : * In: 90-260VAC, 47-63 Hz 

  * Out: +15VDC±2.5%; 75W max. 

Nanotrac Wave  : * In: +15VDC In: 

   With Temperature Control Option: 75W max. 

  Without Temperature Control: 10W max. 

Solid-State Diode Lasers  : * Wavelength: 780nm nominal 

  * Optical Power: 3mW nominal, 5mW max. 

  * # of Lasers: Without Zeta:  1 

    With Zeta:       2 

    Cuvette:           1 

Computer Requirements  : Refer to Microtrac FLEX Operating Manual SW0005 for  
    minimum system requirements.  No special hardware is  

    required to be added to the computer. 

Environmental 
Ambient Temperature  : 10 to 40°C 

Humidity  :  Up to 90%, non-condensing 

Sample Conditions for Size Analysis 
Particle Size Range  : 0.8nanometer to 6.5micron 

Concentration Range : 0.01% min. to 40% max. (sample-dependent) 

Temperature Range
1
  : +5 to +90°C  

Temp. Measurement Accuracy: ±0.1°C 

Recommended pH Range  : 2 to 12 pH 

Sample Conditions for Molecular Weight Analysis 
Molecular Weight Range  : <300Daltons to >20x10

6
Daltons 

Specifications That Are Specific to Internal Nano or Zeta Models: 

Sample Conditions for ZetaPotential Analysis (For Wave With Zeta) 
Particle Size Range  : 10nanometer to 20micron 

Electrophoretic Mobility
2
  : -15.5 to +15.5 ɛ/sec per volt/cm 

   Range  

ZetaPotential Range
2
  : -200mv to +200mV 

Recommended Conductivity  :  0 to 5 milliSiemen/cm  

  Range 
Applied Electric Field  : Software-adjustable from 1 to 5 kV/m 
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Specifications Specific to Internal Nano or Zeta Models  (continued): 

Sample Volumes, Wave Analyzer, Internal Nano And Zeta Sample-Cells: 

Cell Type Material  Minimum Volume Maximum Volume
3
 

Nano Teflon      ~ 250ul 4       ~ 500ul / 3 ml  

Nano Stainless Steel      ~ 250ul 4       ~ 500ul / 3 ml 

Zeta Teflon      ~ 700ul       ~ 1.25ml / 3 ml 

Temperature Control Option, Wave Analyzer, Internal Nano And Zeta Sample-Cells: 

Temperature Control Range  :  +5 to +90°C 

Temperature Control Accuracy  : ±0.3°C  

Chemical Compatibility, Wave Analyzer, Internal Nano And Zeta Sample-Cells: 

Wetted surfaces may include:  316 stainless-steel, oxide films, gold, titanium, chromium, 

Teflon, sapphire, Hastelloy C.  Recommended suspending medium is aqueous (water);  other 

fluids (solvents, etc.) can be used; contact Microtrac Technical Support for use with other 

mediums. 

Specifications That Are Specific to Cuvette Models: 

Sample Volumes, Wave Cuvette Analyzer 

Cuvette Type Material  Minimum Volume Maximum Volume
5
 

Micro Near Polystyrene          50ul     Approx. 1ml  

Semi Micro Polystyrene        300ul     Approx. 2ml  

Macro Polystyrene     1,000ul     Approx. 3ml  

Glass Glass     1,000ul     Approx. 3ml 

Temperature Control Option, Wave Cuvette Analyzer: 

Temperature Control Range  :  Polystyrene Cuvettes: +5 to +70°C 

   Glass Cuvette:    +5 to +90°C 

Temperature Control Accuracy  : ±0.3°C  

Chemical Compatibility, Wave Cuvette Analyzer: 

Polystyrene Cuvettes:  Use for aqueous samples.  May be suitable for some samples with  

     nonaggressive solvents.  Sample pH range is limited for polystyrene cuvette. 

Glass Cuvette:  Suitable for all samples. 
 

 

1
 This specification refers to a sample that may be heated or cooled externally to the Wave analyzer.  This specification 

is primarily intended for models with External Optical Probe, or NanoFlex models with External Probe.  That Probe 

can accommodate samples with this temperature range.  Introducing non-room-temperature samples into the 

Internal Sample-Cell or into an installed Cuvette is not recommended.  Use Temperature Option to heat or cool 

samples in the Cell or in a Cuvette. 
2
 Mobility and Zetapotential specifications are at nominal sample temperature of +25°C. 

3
 Maximum Volume values are with / without the Cell Cap in place.  Excessive sample volume could cause overflow 

when a Cell Cap is put onto the Cell.  Without the Cap, excessive sample volume (>3ml) could cause the Cell to 

overflow. 
4
  Minimum Volume of Nano Cell is achieved by adjusting the Volume-Reducing Plug in the Cell. 

5
 Excessive sample volume could cause overflow if a Cap is placed onto the Cuvette.  Without the Cap, excessive 

sample volume (>3ml) could cause the Cuvette to overflow. 
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2. Installation And Setup 

2.1 Unpacking and Selecting A Location For The Nanotrac Wave 

The Nanotrac Wave must be operated on a flat and level surface.  The surrounding 

environment should be such that possibility of sample contamination is minimized.  The 

selected location should be as free from vibration as possible.  If excessive vibration is 

present, additional steps should be taken to isolate the Nanotrac Wave.  Contact 

Microtrac Technical Support for guidance on vibration isolation. 

For models with Temperature Control Option installed, airflow is exhausted out through 

the bottom surface of the analyzer.  For best performance of the Temperature Control 

option, the lower rim of the Wave analyzer should be free of obstruction to allow this 

airflow. 

Some small amount of space is also required behind the Wave.  A small external power 

supply is used with the Wave.  Typically this is placed behind the Wave unit.  The 

connectors also require some additional space. 

The sample-cell area that is beneath the Access Cover may have some tape in order to 

secure any moving parts.  After unpacking the analyzer, lift the Cover, and carefully 

remove this tape. 

 

            

Figure 3:  Positioning the Wave ; Remove any packing tape  
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Included with your Nanotrac Wave shipment are the AC-to-DC power supply, a USB 

cable, Microtrac Flex Software, various tools and accessories, and one or more kits of 

already-prepared samples for diagnostic testing.  Examples are shown in the following 

figures.  Note:  tools and accessories that are provided vary by analyzer model. 

 

1:  DC Power Supply 3:  Flex Software 5:  'Wrench' Tool 

2:  USB Cable 4:  'Gap' Tool  

Figure 4:  Hardware, Software, and Tools  

 

6:  Maintenance Kit 7:  Disposable Pipettes 8:  Diagnostic Sample Kit 

Figure 5:  Accessories and Kits  
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9: Macro Cuvette   10: Semi-Micro Cuvette   11: Micro Cuvette   12: Glass Cuvette 

Figure 6:  Cuvette Types, for use with Wave Cuvette Analyzer Model   
        (These are only p rovided with Wave Cuvette Analyzer, not with other Wave Models)  

9 

10 

11 

9 

10 
11 12 
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2.2 Setup for Operation 
 

CAUTION 

Before connecting or disconnecting power-supply cable from the Nanotrac Wave, always insure 
that the power switch, located on the Rear Panel of the Wave analyzer, is turned off.  This will 
minimize possibility of damage to the Nanotrac Wave. 

 

There are several actions that must be taken prior to connection and operation of the 

Nanotrac Wave.  These actions follow this sequence: 

*  Install Wave software drivers onto computer.  Follow Microtrac Service Instruction  

SI-900686-103. 

*  Install Microtrac FLEX operating software into computer.  Follow Microtrac Service 

Instruction SI-901107-001. 

Once these steps are complete, proceed to the next section. 

2.3 Connecting And Disconnecting The Nanotrac Wave 

Connect DC power supply and USB cable to Wave's rear-panel connectors as shown.  

Connect to AC power source and to USB2.0 port on the PC with Flex Software installed. 

 

Figure 7:  Rear Panel - Power and USB Connections  
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2.4 Additional Setup Instructions:  'External Probe' Models 

An example of how External Probe models will be shipped is shown.  Remove the probe 

from it's packing materials.  External probes come with small plastic cap;  this should be 

retained for future use; it may help to protect the probe when the Wave is not in use. 

 

Figure 8:  Unpacking the External Probe  

Note that, for external probe models, the probe exits from the rear-panel, and some 

additional space is needed behind the unit to allow the probe cable to come around to the 

front. 

 

Figure 9:  Rear Panel of External Probe Model  
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External Probe models come with accessories that allow the Probe to be clamped into 

place for convenient use with the Wave.  Following steps are how to set up the Probe 

Clamp.. 

 

Figure 10:  Step1:  Gaining Access to Set Up the Probe Clamp  

 

 

Figure 11:  Step2:  Remove the Cell Support Cover and Close the Access Cover  

 

 

Figure 12:  Step 3:  Install the Probe Clamp Shaft int o the Cell Support  



OM0022  Installation And Setup  

12/13 Nanotrac Wave Particle Size And ZetaPotential Analyzer - Operati on and Maintenance  15 

 

Figure 13:  Step 4:  Attach the Clamp to the Shaft, and Attach the Probe to the Clamp  

The Clamp allows convenient way to manually raise and lower the Probe into a sample 

vessel, such as the typical 100ml beaker shown below.  It should be noted that for 

External Probe models, the Probe Clamp is an accessory; it's use is not mandatory; the 

user can hold the Probe using other typical laboratory clamps, and the Probe can be 

'dipped' into any sample vessel that the Probe will fit into. 

 

Figure 14:  Using the Probe Clamp to Raise and Lower the External Probe  

CAUTION 

Before installing External Probe into any process with high temperature, high pressure, or very 
aggressive solvents, consult Specifications, or contact Microtrac, for further guidance. 
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2.5 Additional Setup Instructions:  'Zetrator' Titration Accessory 

Sample titration is possible with Wave system, with the use of the Zetrator titration 

accessory.  Wave analyzer must be 'Nano' or 'Zeta' model, with 'Flow' option.  Example 

system setup is shown.  All necessary accessories, such as tubing, disposable sample-

cups, etc., are provided with the Zetrator.  See further in this manual, as well as manual 

OM0014, for more details on operating the Zetrator with the Wave. 

 

Figure 15:  Typical Setup for Use With Zetrator  

 

Figure 16:  CloseUp View #1 of Tubing Connections  


