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1 INTRODUCTION  

1.1 System overview 

The Xoptix  in-process particle size analysers are part of a range of products from Xoptix to enable better understanding and 
control of industrial processes which involve the production of particulate material. 

The system is designed to be easy to integrate, easy to set up, easy to use and provide the user with all the tools necessary to 
quickly understand the real-time distribution of particle size in their process. 

The instrument has been developed from the XO series of in-process particle sizing analysers which are designed to sit 
permanently in industrial processes for continuous monitoring. A diagram of this is shown below: 

 

 

The normal operation of the XO / XI particle size analyser is shown 
here, and is described as follows: 

A continuous ‘bleed’ of sample is drawn from the process using the 
motive air of the venturi eductor pump. 

The sample passes through the measurement unit where it is 
measured in real-time and returned to the process. The green 
arrows indicate the flow of the particles through the measurement 
head. 

The purge air is designed to ensure that the optical path through 
the system stays clean. 

 

 

 

 

 

The system is capable of measuring at up to 2000 times per second, but typically measurements are integrated over several 
seconds each, and run continuously to monitor the production process. 

Some unique features, not shown in the previous picture, but key to the performance are: 

1. Additional sheath air control which ensures the particles are properly entrained in the measurement region as they 
pass through the sample cell. 

2. Unique cell clean function, which can be fully automated to ensure continuous operation of the system in the 
process. 

3. ‘Hot swappable’ sample cell. The system has been designed so the sample cell can be removed and replaced in less 
than 1 minute without disturbing the alignment. 

4. Local display of any size parameters and sample loading through the instrument which gives the user maximum 
information of their process. 

With all Xoptix systems the external requirements are the following: 

• Clean dry oil free air. 
• A computer running at least Microsoft Windows 7. 

Figure 1 - Measurement Method 

Purge air. 
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If the sample is not returned to the process the following is also required: 

• An extraction system to remove the sample from the system. 

More details on the specification of these will be discussed later in this manual. 

1.2 Scope of this manual 

This manual is a generic manual for all Xoptix dry particle sizers (excluding PharmaSizer). Hence, some pictures might not 
exactly match the model you have. However, the principles are identical.  

This manual does not cover installation and setup of the instrument. Reference should be made to the Installation Manual 
where this information is required. 
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2 HEALTH AND SAFETY 

2.1 Site requirements 

The system has specific site requirements that must be enforced to ensure the safe operation of the instrument. Information 
on site requirements can be found in section ‘Site requirements’ on page 9. 

2.2 Sample handling considerations 

Always ensure that all substances are handled in accordance with the COSHH (Control of Substances Hazardous to Health) 
regulations (U.K.) or any local regulations concerning safety of sample handling. 

Always check the MSDS (Material Safety Data Sheets) before handling any substances and follow all instructions carefully. 

Do not smoke or eat during measurement procedures, particularly where inflammable or toxic sample are used or stored. 

If hazardous samples have been measured, scrupulously clean the system to remove any traces of those samples before 
making another measurement. 

2.3 Laser safety warnings 

The XO/XI is a class 1M laser product in normal operation. The laser is transmitted through the measurement zone during 
measurement. During normal operation, there is no exposure to laser radiation (when the cell is secure in the sizer). If the 
cell is removed from the instrument, the covers removed or the sizer is dismantled for maintenance then the laser may be 
visible. A class 1M laser is safe for all conditions of use except when passed through magnifying optics such as microscopes 
and telescopes. 

DO NOT disassemble the transmitter assembly, doing so will change the classification of the laser. 

2.4 Earthing considerations 

This product is fitted with a protective earth connection. Never run the equipment without a protective earth connection. 
This is important for the safe operation of the equipment and to ensure that there is no build-up of static electricity due to 
the flow of powder through the system. 

2.5 General Assembly 

During assembly and dis-assembly for general maintenance the user should take care to handle all parts carefully as some of 
the parts including the “Flow Conditioning Module” and the “Sample Cell” are heavy and could cause injury if mishandled. 

Additionally, no maintenance should be done until the air and electrical supplies have been isolated 

 

2.6 ATEX/UKEX Considerations 

The XI and XP Ranges of In Process Particle Size analysers are manufactured from either an aluminium or stainless 
steel enclosure, with includes one or more of the following O-ring seal materials that are relied on for safe 
operation: 

• Silicone / Nitrile / Perfluoroelastomer 
 

These materials and parts may be damaged by aggressive environments and the chemical compatibility needs to be 
considered before use.  If the In Process Particle Size analysers are to be located in an environment that may damage these 
material/parts, contact Xoptix Ltd before installation. 
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3 SITE REQUIREMENTS 

3.1 Introduction 

The following is a detailed discussion of all requirements for the proper installation and operation of the XO/XI instruments. 
This section should be read carefully in conjunction with the Installation Manual before attempting to install the instrument. 

The general requirements are duplicated here to ensure safe operation is maintained after installation. 

Please Note: 
Failure to observe any of the site requirements, or to modify the instrument in any way, or to neglect to correctly connect 
the instrument to its power supplies and to ensure adequate earthing could compromise its performance as certified for 
CE and ATEX/UKEX. 

3.2 General requirements 

When choosing a site for the system, ensure that the following conditions are satisfied. 

1. Ensure the instrument is positioned away from strong heat sources including direct sunlight. 
2. Do not obstruct power supplies, air hoses or signal cables as they may need to be disconnected during an 

emergency. 
3. Never allow electrical cables to pass through areas where liquids can be spilt. 
4. The sizing unit should be permanently mounted using the brackets supplied on a solid surface with minimal 

vibration to ensure stability of measuring platform. 
5. Enough space should be allowed to give easy access to all parts of the system. 

3.3 Operating conditions 

The system has been designed to be operated in the following conditions: 

Temperature: -10°C to +50°C. 
Humidity: 10% to 90% (non-condensing). 
Please note it should be realised that whilst the equipment can operate in this range, accurate measurements are dependent 
on the sample being “dry”. For example, dry powders may stick together in high humidity, rendering practical measurement 
very difficult. 
Space:  Enough to allow easy access to all components of the system. 

3.4 Dimensions 

When fully assembled, the XO0XP unit occupies a volume of approximately: 

 Length (mm) Depth (mm) Height (mm) 

XO220P 460 (510) 140 550 

XO550P 620 (670) 140 550 

XO1100P 890 (940) 140 550 

XI220P 470 (520) 140 550 

XI550P 630 (680) 140 550 

XI1100P 900 (950) 140 550 

Note: Allow an extra 50mm length on each of them for the Lemo connector (shown in brackets in the table). 

It should be mounted in such a manner that all parts can be safely accessed for routine maintenance and safe operation. 
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3.5 Services 

3.5.1 Air (gas) supply 

The motive and purge gas should be clean and free of any moisture and oil. Regardless of conditioning units on a factory 
compressed air system we recommend that a high-quality trap/filter element is installed just prior to the air feed for the 
equipment. 

If compressed air is being used it should conform to the following specifications: 

• Maximum particle size:   0.1microns. 
• Maximum particle concentration:  0.1mg/m3. 
• Maximum oil concentration: 0.1mg/m3. 
• Gas supply pressure:  4 to 6 bar (58psi - 87psi). 
• Gas supply flow rate:  300 l/min (18m³/hr or 636 cf/hr). 

3.5.2 Power specification 

The consideration for supply of power is related to the sizer only as the computer used by the sizer will have its own power 
considerations. 

The sizer installation requires a clean filtered regulated DC supply of 24V capable of supplying 5 amps. 

The equipment must be earthed. 

3.5.3 Computer specification – Single instrument 

The computer on which the XO/XI software is installed should have at least the following specification: 

• Processor:   At least Intel Core i5 or equivalent. 
• Memory:   At least 4GB. 
• Hard Disk:   At least 1TB. 
• CD-ROM. 
• 9-way RS-422 port. 
• Supported operating systems:  Windows 7, Windows 10. 

The above specification assumes only one instrument is being run by the computer. Where multiple instruments are being 
run on the same computer it is recommended that a multi core processor is used with 1 core for each instrument i.e. If 4 
instruments are being run then a quad core processor is recommended.  

For multi-tasking, more memory is also required. 

3.5.4 Computer specification – Multi instrument 

The minimum computer specification for multiple (maximum of 4) instruments running on a single system is: 

• Processor:   Quad core 2.5GHz. 
• Memory:   8GB. 
• Hard Disk:    1TB. 
• CD-ROM. 
• One 9-way RS-422 port for each instrument. Where these are PCI or PCIe based it is recommended that a single card 

multi-port option is used. 
• Supported operating systems: Windows 7, Windows 10. 

It is the responsibility of the user to ensure that a backup protocol is implemented to ensure that there is no loss of data in 
the event of system failure. 
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4 SETTING UP THE SYSTEM FOR MEASUREMENT 

4.1 Introduction 

This section assumes that the system has been installed by a qualified engineer. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Automatic systems may have additional pneumatically or electrically operated sample and sample return air valves. 

 

  

XOSC3X control panel. Venturi eductor. 

Manual sample valve. 

Sample probe. 

Xoptix 
particle sizer. 

Manual 
return valve. 

Return hose. 

Figure 2 - A typical manual installation. 
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This shows an enlargement of the flow conditioning module which is fixed to the cell top. The cell clean, purge air and sheath 
air pneumatic fittings are also shown. 

a) Purge air – This allows a constant stream of air to blow particles away from the cell windows to keep them clean. 
b) Sheath air – This is also to prevent particles dirtying the dry flow cell windows and produces a sheath of air to 

entrain the particle in a tight jet passing through the laser beam. 
c) Cell clean inlet – If any dust does settle on the cell windows, this allows the dust to be removed with a jet of 

compressed air passed over the cell windows. 

 

  

Figure 3 - Flow conditioning module air fittings. 

a) Purge air 
supply. 

b) Sheath air 
supply. 

Flow conditioning module. 

c) Cell clean 
inlet. 
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4.2 Connecting the cell assembly 

This section of the manual will guide the user through the connection of the pneumatic pipes and the flow conditioning 
module. 

In standard practice, the flow conditioning module does not require removal unless all the seals are being checked and/or 
replaced. 

SAFETY WARNING - Please ensure before connecting or disconnecting any air fittings, or any disassembly of the system is 
carried out, that the air supply to the system is switched off and under no pressure. 

The above warning will be repeated throughout the manual for the safety of the user. 

Below are step by step guides to connecting the cell clean, sheath, purge pipes and the flow conditioning module. 

4.2.1 Connecting the flow conditioning module 

SAFETY WARNING - Please ensure before connecting or disconnecting any air fittings or any disassembly of the system is 
carried out that the air supply to the system is switched off and under no pressure. 

If a cell has been disassembled then the flow conditioning module needs to be bolted back onto the cell top. To secure the 
flow conditioning module back onto the cell top please follow these instructions: 

             

1. Ensure the O-ring is present in the groove 
around the cell inlet and undamaged. 

             

2. Make sure the O-ring is present around the 
bottom of the cell inlet sitting on top of the 
cell top. 

            

3. Check the O-ring is in the groove at the 
bottom of the cell clean pipe. 

             

 

4. Line up the cell clean pipe with the smaller 
vacant hole on the bottom of the flow 
conditioning module and the cell inlet with 
the larger vacant hole on the bottom of the 
flow conditioning module. 
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5. Gently push down making sure not to 
damage any O-rings. 

 

6. Insert and tighten the 3 screws into the flow 
conditioning module. 

 

7. Note the gap at the bottom of the flow 
conditioning module should be almost non-
existent when fully tightened. 
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4.2.2 Connecting the cell clean 

SAFETY WARNING - Please ensure before connecting or disconnecting any air fittings or any disassembly of the system is 
carried out that the air supply to the system is switched off and under no pressure. 

a) Simply push the 6mm pneumatic pipe into the 6mm air fitting fixed in the flow conditioning module (the lower 
connector shown in Fig 3). 

b) (Optional) If the cell clean adapter had previously been disconnected, reconnect the cell clean adapter. 

 

Note: The cell clean adapter is an air fitting allowing an 8mm pipe to be connected to 6mm pipe fitted prior to connecting to 
the flow conditioning module. 

 

4.2.3 Connecting the sheath air supply 

SAFETY WARNING - Please ensure before connecting or disconnecting any air fittings or any disassembly of the system is 
carried out that the air supply to the system is switched off and under no pressure. 

a) Push the 8mm pneumatic pipe from the sheath air supply into the air fitting located in the highest position on the 
flow conditioning module. 
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4.2.4 Connecting the purge pipes 

SAFETY WARNING - Please ensure before connecting or disconnecting any air fittings or any disassembly of the system is 
carried out that the air supply to the system is switched off and under no pressure. 

a) Push the 8mm pneumatic elbow connectors onto the purge pipes ensuring a good seal has been made. 
b) Connect the purge air supply to the single end of the 8mm Y-connector. 

                  

a)                                               a)                                                         b)               
 

4.2.5 Secure the dry flow cell nozzle 

SAFETY WARNING - Please ensure before connecting or disconnecting any air fittings or any disassembly of the system is 
carried out that the air supply to the system is switched off and under no pressure. 

a) Place the ¾” tri-clamp seal onto the groove in the flow conditioning module. 
b) Carefully slide the dry flow cell nozzle down until it is sitting on the seal on top of the Flow Conditioning Module. 
c) Use a tri-clamp to tighten the two pieces together securely. 

                   

         

a)                                                     b)                        c) 
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4.2.6 Connecting and securing the eductor 

SAFETY WARNING - Please ensure before connecting or disconnecting any air fittings or any disassembly of the system is 
carried out that the air supply to the system is switched off and under no pressure. 

a) Place the ½” tri-clamp seal on the sealing groove at the top of the dry flow cell nozzle. 
b) Carefully holding the eductor, ensuring not to drop it as it is quite heavy. 
c) Fix it to the dry flow cell nozzle using a tri-clamp ensuring it is tight and secure. 
d) Push the 8mm pneumatic pipe from the sample air supply into the air fitting at the top of the eductor. 
e) Push the decoupling hose leading from the sample air valve onto the eductor coupling, securing it with the hose 

clamp (21-23mm). 

         

a)                                                                   b)                                                                     c) 

 

 

                        

d)                                                  e)                                                     e) 
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4.2.7 Connecting the anti-static exhaust hose. 

SAFETY WARNING - Please ensure before connecting or disconnecting any air fittings or any disassembly of the system is 
carried out that the air supply to the system is switched off and under no pressure. 

a) Ensure the cell is placed within the sizer. 
b) Screw the dry flow cell retaining screw on the bottom of the cell ensuring it makes metal to metal contact with the 

pins on the bottom of the sizer for grounding purposes. 
c) Ensure a stripped part of the anti-static wire coil from the hose is tucked inside the hose end making sure it will 

make good contact with the cell outlet once pushed on. 
d) Place the hose clamp (size varies dependant on exhaust option) over the hose. 
e) Carefully push the anti-static hose over the cell outlet keeping the stripped wire on the inside, making sure not to 

displace any O-rings.  
f) Place the hose clamp over the hose at the top and ensure that the pipe is pushed as high up as possible. 
g) Tighten the hose clamp to ensure the hose is securely attached. 

           

b)                                                        c)                                                           e)  

 

         

f)                                                    g) 
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5 GENERAL OPERATION 

5.1 Introduction 

Although at first sight the operation of the system can seem quite complex, in reality once it has been set up, operation is 
simply a matter of turning the system on and running pre-programmed sequences. 

Set-up of the sequences is discussed in section ‘Software Operation’ of this manual. This section discusses normal day to day 
running. Once familiar with the procedure the user should be able to go from off to fully set up for a measurement in only a 
few minutes. 

Despite the ease of use, each part of the system should be fully understood to ensure correct and safe operation therefore, 
the entire procedure should be understood. 

Important: Do not switch on the sizer until all sample connections have been checked. This includes all valves and 
connections to the XOSC3X control box. If automated valves are used check all the electrical and air connections leading to 
the valves. 

5.2 Key parts of sizer 

The following parts of the sizer are considered key areas for the user to understand to ensure safe and successful 
measurements are made: 

a) Communication cable between the control unit or PC and the sizer. 
b) Sample cell. 
c) Alignment bushes. 
d) Anti-vibration mounts). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Before starting any measurements make sure the communication cable is securely plugged in, the sample cell is tightened 
down and fully connected and the anti-vibration mounts are tight and secure. 

Sample cell. Alignment 
bushes. 

 

Anti-
vibration 
mounts. 
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5.3 Normal operating procedure 

Before operating the sizer to take measurements ensure the following actions are carried out: 

1. Check the valve and cell connections for leaks. 
2. Switch the system on and check the display on the sizer. The display on the sizer should illuminate and show text 

dependant on what actions the sizer is currently carrying out. The display should never be blank (some versions of 
the sizer do not come with an LCD such as the PharmaSizer and ATEX/UKEX options). 

3. Switch the computer on and load the Xoptix sizer software. 
4. Enter alignment mode by pressing the button (          ). 
5.  Inspect the background levels, re-aligning if necessary to get the first two channels to a minimum but similar level 

while keeping the laser level above 60%. For a more detailed explanation check section ‘Routine Maintenance’ of 
this manual. 

6.  Start the measurement procedure: 
a. Manual measurement: This is where each individual stage is carried out by the operator, e.g. the operator 

carries out a background measurement followed by a manual or automatic (from the computer console) 
operation of the valves to introduce sample, followed by a manual sample measurement. This type of 
measurement is typically done to establish good measurement protocol. 

b. Automatic measurement: This is simply done by clicking the “Run Sequence” buttons 

 in the software. These buttons automatically run a pre-programmed 
sequence for a fully automated measurement. Sequences are explained in the section 7.4.4. 

7. The system is stopped by pressing the “Stop” button in the software or if the software was carrying out a single shot 
sequence that has finished. By clicking the exit button or the “x” in the top right of the software and following the 
on-screen instructions on the computer the software is then shut down. A “Safe Stop” sequence should be assigned 
to the “Stop” button ensuring key valves are switched into the correct position for when no measurement is taking 
place. For further information see the sequences explanations in section ‘Setting up sequences’ and ‘Sequence and 
Triggers’ in the Software Manual. 

8. Switch off the computer. 
9. Switch off the sizer. 
10. Ensure all valves and services are isolated and safe. 
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6 THE XOSC3X  SAMPLE CONTROL UNIT 

SAFETY WARNING: Only qualified personnel should be involved with wiring inside the control box. 

SAFETY WARNING: Before opening the control box for any reason ensure the air and electricity supplies areswitched off 
and the control unit is depressurised. 

6.1 Overview 

The sample control unit handles all of the pneumatic and electrical connections to the particle sizer. The unit acts as the 
interim between the computer, sizer and air supply. Valves inside the control unit can be set up to toggle within the sizer 
software (explained later in the manual). The flow of the air allowed through each section of the control box (purge, sheath, 
sample and [optional] probe) can be adjusted using a 2mm Allen key. 

 

 

The box must be supplied with the following: 

• Power:   
o 24V dc at 5amps. 

• Air:   
o Clean dry compressed air. 
o Between 4 and 6 bar of pressure. 

Note: The maximum standing pressure for the control unit is 6.8 bar. 

Whilst the system is running measurements the control unit can be set up to display certain values on the LCD within the 
software (see section ‘Valve Board Display’ located in the “Software Manual” document for more information on how to do 
this). 

 

 

 

 

Figure 4 - XOSC36 control unit 
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Air flow 
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6.2 Electrical connections 

SAFETY WARNING: Only qualified personnel should open the inside of the box. 

The electrical connections are fed through the cable glands at the bottom of the control unit. Inside the control unit several 
unpopulated terminal blocks are supplied to allow for easy fitting of electrical connections. 

Note: When the XOSC3X is supplied, the cable for connecting the  sizer is included. 

Note: The cable for connecting the computer to the control box is not included as the wiring varies dependant on what 
interface is used. 

Note: Unused glands need to be blocked off to maintain the IP seal of the control unit. 

Upon opening the box with the supplied key, the user is presented with a diagram (see figure 5) showing where each 
connection is on the circuit board. 

Note: The issue of PCB may differ with the image shown below, please check the supplied diagram on the inside sealing door 
for the correct version. 

 

Figure 5 - XOSC3X connections (diagram) 
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Figure 6 - XOSC3X connections photograph. 

To add digital inputs or valves simply follow these instructions: 

1. Locate the relevant terminal block shown on the diagram. 
2. Pull the terminal block out of its socket. 
3. Thread the wire up through the cable gland from outside the box. 
4. Screw the wire into their appropriate location on the terminal block. 
5. Plug the terminal block back into the PCB. 
6. Gently pull out any excess wire from the cable gland making sure not to tug any wires out of the terminal blocks. 
7. Tighten the cable gland. 

6.3 Setting the air flow levels 

To get optimum sizing accuracy and stability of measurement, the air flow settings of the purge, sheath and sample air flow 
meters need to be correctly set. 

Note: This should have been done at installation but may need some customer adjustment where sampling conditions 
have changed, e.g. where different types or grades of material are being measured. 

The following are the nominal settings for the flow meters (where no probe air is supplied): 

• Purge Air:  >100% of the full scale. 
• Sheath Air:  40-50% of full scale. 
• Sample Air:  30-50% of full scale. 

For normal operation, the purge air and sheath air will not need to be adjusted from these settings (or the settings set up on 
commissioning). 

The sample air may need to be adjusted to change the concentration of sample going through the sizer. A low sample air 
setting of around 30% of the full scale will give a low concentration going through the sizer while a high sample air setting of 
50% or greater will give a high concentration going through the sizer.  
Note: It may not be possible to achieve above 50% sample air.  

A target for the sample loading to get through the sizer is between 15-20%, this may vary depending on the type of material 
and the particle distribution. For further advice contact your Xoptix representative. 

Important: The air supply must be able to sustain an air pressure of at least 4 bar when the flow meters are at their 
operational settings. Operational air pressure is important, not the static air pressure. If the pressure drops below 4 bar the 
particle dispersion will be less efficient and the results will become unstable. 
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6.4 Boot up 

When the control unit is booting up the LCD display will show the following (version/LCD may vary): 

 

 

 

 

 

 

 

 

The LCD display will continue to appear this way until a sizer is connected and the software is launched.  

When the software is running and a measurement has been complete the display will change to show the last result, see 
figure 8. The results displayed on the LCD are user selectable via the software (refer to the Software Manual for more 
information): 

 

 

 

 

 

 

 

 

Figure 7 - LCD initialisation 

Figure 8 – Result Displayed. 
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6.5 Alignment mode 

Pressing the alignment mode button (fig 4) switches the control box into alignment mode. This means the LCD display will 
change to represent what the detector is seeing from the sizer. 

Note: The values on the LCD during alignment mode will differ from those in the software as the linearity of the system is not 
imposed. 

Alignment mode gives the user the option of aligning the system without the need ofa local computer. Upon pressing the 
alignment mode button once the user will be presented with the following information on the LCD display: 

 

 

 

 

 

 

 

 

 

The LCD display will adjust in real time giving the user instant feedback. 

To exit alignment mode simply press the alignment mode button on the underside of the control box again and the LCD 
display will return to the default view. If the system is left in alignment mode for a prolonged period of time it will reset to 
the default view by itself. 

6.6 Timeout 

If the control box has received no information over a period of 10 minutes from the sizer software then the LCD will reset the 
displayed results to zero. This is to prevent the user from being misinformed that a measurement is taking place correctly 
when in fact the control box is not receiving new results. 

Channel 0 value. 

Channel 1 value. 

Channel 2 value. 

Graphical 
representation. 

Figure 9 - Alignment mode. 
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7 SOFTWARE OPERATION 

7.1 Software Installation 

Place the Xoptix application CD-ROM into the CD drive on the computer and follow the on-screen instructions. 

7.2 Preparation 

Before running the software check the following: 

• Check the sizer is connected to the control unit (where applicable). 
• Check the sizer is powered. 
• Check the control unit (where applicable) is connected to the computer. 

On boot-up the Xoptix size monitoring system software will automatically detect the particle sizer, configure the serial port, 
turn on the laser and download the systems linearity files from the optics. 

This section will cover the basic functions of the software, for more in-depth explanations of every feature in the software 
please refer to the Software Manual for more in-depth information. 

7.3 Launching the software 

To launch the software, locate the “Xoptix Sizer Monitor.exe” icon on the desktop and double click the icon. Alternatively 
locate the Xoptix Sizer folder in the start menu and click the shortcut within. 

Once the software has been opened, a splash screen will show up displaying the current status of the software launch 
process, detecting the COM port the sizer is present on, the date of the software build and the software version.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Date of build. 

Software 
version. 

Detecting 
COM port. 

Figure 10 - Splash screen. 
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If the sizer or control unit is not detected the following dialogue box will pop up: 

 

Figure 11 - Sizer not connected. 

The available options carry out the following actions: 

• Yes:  Attempts to detect the sizer again. 
• No:  Launches the software without a sizer or control unit connected. 
• Cancel:  Cancels the software loading, closing the “Xoptix Sizer.exe” process. 

If it is unexpected for the sizer not to be connected check all connections and power supplies observing safety procedures. 

Once the sizer has been successfully detected and initialised (or the user launched the software with no sizer/control unit 
connected) the splash screen will disappear and the “Parameters” page will be displayed. 

7.4 Preparing a measurement 

7.4.1 Parameters set up 

Before any measurement is carried out the parameters page must be set up. Below is a short description of what each 
parameter is for: 

Figure 12 – Parameters Page. 



Xoptix In-Process Particle Size Analyser www.xoptix.co.uk Page 29 of 80 

• File Name:  
o Sets the file name for the measurement data.  
o Sets the location where the measurement data will be saved. 

• File Options: 
o Allows a file name increment to automatically be carried out based on the date of the file. 
o Gives the additional option of outputting the data to a CSV (comma separated values) file in the same 

location as the data file. 
• Matrix File Name: 

o Sets the matrix to be used to calculate the particle size from the light scattering data. The matrix used is 
changed dependant on what is being measured. A default Fraunhofer matrix is supplied with the 
application software, for applications which require Mie analysis, matrix files can be requested for any 
material from Xoptix.  

• Analysis Model: 
o Offers a choice of various analysis models, the “Very Polydisperse” options are for when the dispersion of 

the material being measured contain particles that go beyond the size range of the instrument.  
• Background measure time: 

o Sets the time period for a background measurement. 
• Single Measurement: 

o When a measurement is made only one measurement will be recorded. 
• Continuous measurement: 

o When a measurement is carried out it will continue to make measurements until the software receives a 
“Stop” command. 

• Measurement time: 
o The period over which the sizer will gather measurement data. 

• Repeat time: 
o During a continuous measurement, this is how often the system carries out a new measurement from the 

start of the previous measurement (e.g. a 5 second measurement with a 6 second repeat time will always 
start 1 second after that previous measurement has finished.  

o The repeat time also acts as the data save interval. 
• Operator: 

o Text box to state the identity of the operator at the time of the measurements. 
o This is saved with each individual record. 

• Notes: 
o Allows notes to be added before and during measurements. 
o Notes are saved with individual records. 
o If the single shot box is ticked this will just record the note once then clear the field. 

• Sample details: 
o A section to fill in the sample information. 

• Valid sample loading: 
o Sets the limits for what is considered “good data”, anything outside of these two limits is considered “bad 

data”.  Despite being labelled ‘bad data’, this data is still stored as normal data, so it can be retrieved and 
examined later. Therefore, “bad data” can be toggled to be included or excluded from the records and 
graphs. 

• Sample Density: 
o Allows the operator to set the density value of the sample being measured. 
o Used to calculate SSA (m2/cc). 
o Used to calculate Blaine (m2/kg). 

• Results parameters: 
o Changes the values used in the %<, %> and % between graphs. 

• Graphs: 
o Sets which graphs are plotted. 
o Sets which results are output to the records table. 

• X-axis: 
o Changes the x-axis duration shown on the trend graphs. 
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• Y-Scaling: 
o Gives options for how the automatic Y-axis scaling operates. This can be overridden. 

• Average: 
o Allows the time period to use when averaging mode is enabled on graphs. 

• Print parameters: 
o Allows the text at the top of print-outs to be set. 
o Allows the logo at the top of print-outs to be set. 

• System ID: 
o Allows an ID to be set which appears in the application title bar. Generally used when multiple sizers are 

running on one PC. 

For more in-depth explanations of each parameter function please refer Software Manual. 

 

 

 

 

 

 

 

7.4.2 Identifying status of alignment 

After the parameters page has been set up the operator must check the alignment of the system. 

This section assumes the sample cell is clean, the process of cleaning a sample cell is explained in the section’Routine 
Maintenance’. 

To check the alignment on the system, click the “Check Alignment” button in the software. 

 

Figure 133 - Menu items. 

 

 

The Xoptix series of particle sizers are advanced laser diffraction instruments. As such, correct optical alignment is key to 
ensure successful operation of the equipment. 

The system is designed to stay in alignment under most conditions, however, under certain circumstances the alignment may 
shift out of position. Such circumstances include: 

• Excessive vibration. 
• Stress or unusual loading on the optical assembly. 
• Arbitrary adjustment by untrained personnel. 

It is therefore important to be able to recognise good alignment and bad alignment. 

To help identify good and bad alignment an explanation of what is happening within the system is shown below. 

Check alignment button. 
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7.4.2.1 Correct Alignment (Optical) 

In this case all the light from the laser beam passes through the main detector and images full on the alignment detector. 
Small movements of the laser due to vibration etc. will not change the scattering on the main detector. 

 

 

 

 

Correct Alignment (Software) 

To see how the light is scattering on the detector within the software the operator must click on the “Check Alignment” 
button in the software; this brings up the “Live Data” page displaying the light scattering values in the alignment table and 
graph. 

The key points in figure 15 are: 

a) The yellow bar should be greater than 60%. 
b) Detector 1 and 2 should be at minimum values possibly 

while being at a similar level. 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

  

    

  

Figure 14 - Good Alignment 1 
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Alignment 
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It can be seen in this case that the laser 
alignment can move almost 1 beam diameter 
before the alignment would be impaired. 

Figure 15 - Good alignment 2 
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7.4.2.2 Incorrect Alignment (Optical) 

In this case the light from the laser is sufficiently aligned so that it passes through the hole, however as it is not passing 
centrally through the main detector, very small vibrations can move the laser to scatter on the first detectors. This can make 
the instrument think that real particles are present. 

 

Figure 16 - Incorrect Alignment 1 

 

 

7.4.2.3 Incorrect Alignment (Software) 

Within the software on the “Check Alignment” tab incorrect alignment appears as follows: 

The key points in figure 17 are: 

a) Channel 1 and 2 are high. 
b) Channel 1 and 2 are at dissimilar values. 
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Tiny fluctuations in laser scattering will be 
amplified here. 

Figure 17 - Incorrect alignment 2 
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In an extreme case incorrect alignment may appear as: 

The key points in figure 18 are: 

a) Channel 1 and 2 are high. 
b) Channel 1 and 2 are dissimilar values. 
c) Channel 0 is low (below 50). 

 

 

 

 

 

 

 

 

 

 

General figures for detector channels 1 and 2 that point to incorrect alignment on a new system are as follows (varies per 
system). On systems that have been used for some time these may increase 

 XO220P / XI220P XO550P / XI550P XO1100P / XI1100P 

1 >250 >350 >500 

2 >250 >350 >500 

 

7.4.2.4 Complete misalignment (Optical) 

Complete misalignment is when none of the laser is getting through the main detector. The following picture is a 
representation of how a complete misalignment may appear within the system: 

 

Figure 19 - Complete misalignment 1 
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None of the laser is getting through the 
gap in the detector. 

Figure 16 - Incorrect alignment 3 
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7.4.2.5 Complete misalignment (Software) 

Within the software a complete misalignment can appear in many stages, the critical attribute is that there is no yellow bar 
appearing from channel 0. Below are some examples of complete misalignment. 

 

The key points in figure 20 are as follows: 

a) There is no data in channel 0. 
b) Channels between 0-11 are saturating (reaching values of 

65535). 
c) Channels next to each other are saturating. 

 

 

 

 

 

 

 

 

 

The key points in figure 21 are as follows: 

a) There is no data in channel 0. 
b) There is data between channels 0-12 but they are not all 

constantly saturating as in figure 19. 

 

 

 

 

 

 

 

 

 

 

 

Figure 20 - Close complete misalignment 

Figure 17 - Medium complete misalignment 
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The key points in figure 22 are: 

a) There is no data in channel 0. 
b) There is no significant data between channels 0-12. 

Note: Occasionally in this scenario there can be one single 
saturated channel after channel 12. 

 

 

 

 

 

 

 

 

 

In all the above cases re-aligning the system is possible. 

7.4.2.6 No data (Software) 

If the “Check Alignment” screen is showing absolutely no values (see fig 23) while the sizer is switched on and connected to 
the computer check the following: 

a) Check the COM port status on the status bar in the software has a green tick next to it. 
b) Check the sizer is fully connected. 
c) Check the sizer is receiving power. 
d) Click the “Check Alignment” button in the software again and wait 10 seconds. 
e) Check the sizer display (not present in PharmaSizer and ATEX/UKEX systems) to see if it displays “Laser ON”. 

 

 

 

 

 

 

 

 

 

 

COM port 
status. 

Figure 19 - No values. 

Check alignment button. 

Figure 18 - Absolute complete misalignment 
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If none of the above actions improve the situation call your service representative. 

 

7.4.3 Setting the alignment 

The process of aligning the system requires the following: 

• Access to the Xoptix sizer (fully connected and powered). 
• A computer or a control unit model XOSC36/XOSC46 or later connected to the sizer within view. 
• An alignment tool. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 20 - Sizer LCD. 

Figure 21 - Alignment tool. 
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Figure 22 - Standard sizer alignment bush positions. 

Alignment bushes 

 

Alignment is carried out by adjusting the alignment bush X and Y adjusters located on the sizer body shown below in figure X. 
Models may vary. 

 

 

 

 

 

 

 

 

Two alignment scenarios will be explained below: 

i. Small alignment adjustment – used for “Incorrect misalignment” in section ‘Small alignment adjustment’. 
ii. Intensive alignment adjustment – used for “Complete misalignment” in section ‘Intensive alignment adjustment’. 

7.4.3.1 Small alignment adjustment 

While checking the alignment display on the computer or control unit display (in alignment mode) constantly: 

1. Adjust one Alignment bush a very small amount (typically less than 1/10th of a turn at a time). 
2. Watch the reaction of the alignment screen. 
3. Adjust the alignment in the one bush steering towards “Correct alignment” shown in section ‘Identifying status of 

alignment’. 
4. Once the one alignment bush has only a small improvement, no effect or makes the alignment worse, change to 

aligning the other alignment bush. 
5. Carry on aligning the two alignment bushes iteratively until the inner two channels are at similar low values, and 

detector 0 is at maximum. 

The above steps become a lot quicker to carry out once the user has gained practice typically, a small alignment adjustment 
takes less than a minute. 

7.4.3.2 Intensive alignment adjustment 

A slightly different procedure is required when the system is completely misaligned. Again, while checking the alignment 
display on the computer or control unit display (in alignment mode) constantly: 

1. Steer the light to the left-hand side of the graph using both alignment adjusters – if nothing happens within quarter 
of a turn on one adjuster; turn it back to the original position and attempt with the other adjuster. 

2. Carry on using the alignment tool until there is a light value present in channel 0. 
3. Adjust one alignment adjuster until the channel 0 is at its maximum point. 
4. Adjust the second alignment adjuster until channel 0 is at its maximum point. 
5. Carry out the instructions from “Small alignment adjustment” steps above. 

It is important to remember that unless anybody has moved the alignment significantly, the correct alignment is likely to be 
within less than half of a turn of the current positioned adjusters so adjustment should be very slight. 

Intensive alignment can take a few minutes but it is very unusual for the system to be misaligned by such an amount. 
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7.4.4 Setting up sequences 

SAFETY WARNING – Ensure any connected valves or digital inputs are safe to toggle before using the sequences. 

Having the knowledge to set up sequences is required before carrying out a measurement as the “Safe Stop” button has a 
default sequence assigned which should be configured for the operator’s requirements. 

In this section it will be explained how to assign a sequence to the “Safe Stop” button, this knowledge can then be applied to 
assign sequences to other buttons in the software. 

 

Figure 23 - Safe stop button. 

 

The safe stop button is the button used to stop any measurement for any reason, be it an emergency stop or just stopping 
the system carrying out a manual measurement. 

The default safe stop sequence carries out the following functions: 

1. Close valve 1. 
2. Close valve 2. 
3. Close valve 3. 
4. Close valve 4. 
5. Close valve 5. 
6. Close valve 6. 

The operator must know what state they wish their connected valves to be in during a stop. Writing down the desired order 
and state of each valve helps when it comes to creating a sequence. 

Sequences are used for automating processes within the Xoptix software. The section in the software for creating and 
assigning sequences is accessed by first clicking “Tools” in the menu bar, and selecting “Sequences and Triggers”. 

A new window will have popped up as shown below. 
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Figure 24 - Sequences and triggers. 
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7.4.4.1 Checking Sequences 

On the left-hand side of the window it displays whether a default or user customised sequence is assigned to each sequence 
enabled button or digital input. 

To view a previously assigned sequence the user must check whether it is using a file or whether it is using a default 
sequence. Click on the sequence in the left-hand side of the window. If the sequence is using a default setup then this can be 
checked by clicking the “View” button on the right-hand side of the window. If the sequence being used is from a file then 
this can be checked by clicking the “Edit” button on the right-hand side of the screen. 

7.4.4.2 Plan the Sequence 

Before trying to write a sequence establish what each valve number controls and the desired outcome of the sequence. 

For example, a sequence for a general measurement may be planned like this: 

“I have the following valves connected and these are their functions: 

• Valve 1   - Controls the main system air. 
• Valve 2  - Controls the cell clean. 
• Valve 3  - Controls the sample air. 

From this information, I want to write a sequence to carry out the following actions in this order: 

1. Switch on main system air. 
2. Wait a few seconds for the flow to stabilise and any residual dust to clear. 
3. Make a background measurement. 
4. Switch on the sample valve. 
5. Measure the sample for one hour. 
6. Stop the measurement. 
7. Close the sample air valve. 
8. Wait a few seconds. 
9. Switch off the main air supply. 

From here it is then possible to replace the descriptions and valve names with the valve numbers: 

1. Open Valve 1. 
2. Wait 10 seconds. 
3. Measure background. 
4. Open valve 3. 
5. Measure sample 60 times (on a 60 second measurement set on parameters page). 
6. Stop the measurement. 
7. Close valve 3. 
8. Wait 10 seconds. 
9. Close valve 1. 

This list can then be used in the section ‘Creating Sequences’. 
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7.4.4.3 Creating Sequences 

To begin creating a sequence simply select the button you wish to configure (in this case the “Safe Stop” trigger), and click 
the “New” button on the right-hand side of the window. 

A new window will appear with a list on the left-hand side and a table on the right side. The table on the right-hand side is 
what is carried out by the sequence when it is executed, starting from the action at the top, moving down sequentially until it 
reaches the bottom. A single shot sequence will only be carried out once while a continuous sequence will loop back up to 
the top of the list after it has reached the end.  

 

 

 

 

 

 

 

 

 

 

 

 

By highlighting an option on the left-hand side and clicking the arrow between the list and the table the action is carried over 
into the sequence. If a mistake has been made moving an action over, it can be removed from the sequence by highlighting 
the action and clicking the “X” button to the right-hand side. Alternatively, if an action has been placed in the wrong position, 
this can be adjusted with the up and down arrows positioned to the right of the sequence actions. 

By using the list, the operator made of the desired state of valves for a safe stop, a sequence can now be made. 

Once the sequence has been made click the “Save As” button at the bottom of this window, assigning it a relevant name and 
saving it in a location. Once the file has been saved, this window will close and the new sequence will now be assigned to the 
“Safe Stop” trigger. 

USER WARNING – The “Stop” function within the sequence creator does not carry out the safe stop sequence, it is just a 
command to stop the sizer from measuring. 

Note: In the XOSC3x and XOSC4x control units, valve 2 is connected to the cell clean and valve 1 is connected to the 
sample/probe air. 

Figure 25 - Create new sequence. 
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7.4.4.3.1 Cell clean sequence example 

The cell clean feature is simply a blast of air to clean the cell windows; the sequence is as follows (where valve 2 is the valve 
for the cell clean): 

1. Open Valve 2. 
2. Wait 1 second. 
3. Close Valve 2. 

This sequence opens the cell clean valve, blasts air over the cell window for one second, then stops. 

The cell clean sequence should be carried out while the purge and sheath air are both on, but the sample air is off (no sample 
being drawn through). 

7.4.4.4 Assigning a previously created sequence 

If a different sequence has already been created and the user would like to use that, highlight the trigger to change, click the 
“User:” radial button on the right-hand side and click the “Set” button. Navigate to the previously saved sequence and click 
“Open”; this will assign the sequence to the trigger. 

Once everything is done click the “Save” button at the bottom of the window. 

By clicking the “Safe Stop” button, or any other sequence button assigned a sequence, the sequence will now be run. 
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7.4.5 Carrying out a manual measurement 

Once the system is fully aligned and the parameters page has been set up the operator has the choice of two different 
methods of carrying out a measurement. 

1. Manual measurement. 
2. Automated measurement. 

This section details how to carry out a manual measurement. A manual measurement is where the operator is present for 
each action carried out by the system.  

Having ensured all the connections are secured (pneumatic and electrical) the following actions may be taken to gather a 
measurement: 

1. Switch on the air supply (do not switch on the sample valve). 
2. Check the air levels on the XOSC3Xare correct. 

3. Take a background measurement by pressing the measure background button ( ). 
4. Wait for the measurement to be carried out – a progress bar is shown on the status bar at the bottom of the 

software (v5 and above). 
5. During the background measurement, the data bars will turn a lighter shade of red, reverting to the standard red 

when the measurement is complete (see figures 30 & 31). The cells below the graphs will turn green upon a 
successful background. 

 

 

 

 

 

 

6. Click the check sample button ( ). 
7. Switch on the sample valve (default valve 1) to start taking sample from the process. It may be necessary to adjust 

the sample air on the XOSC3X to optimise the sample flow, to ensure that the sample loading is within limits 
specified on the parameters page. 

8. Click the start measure button ( ). 

The measurement is now being carried out, to stop the measurement simply press the “Safe Stop” button. 

Figure 26 - Red bars before and after background. Figure 27 – Light red bars during background measurement. 
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8 ROUTINE MAINTENANCE 

Occasionally the sample cell windows can become dirty or abraded dependant on how the system is being used. 

If the cell clean function (see section ‘Cell clean sequence example’) does not clean up the background then it is likely the cell 
windows will need either cleaning or replacing. 

The following sections detail how to clean and replace the cell windows in the different Xoptix products. 

The following tools are required for each system: 

• 1x 3mm Allen Key. 
• Isopropyl alcohol. 
• Good quality lens cleaning tissue. 
• Tools where necessary to remove pipes from the sample cell. 

SAFETY WARNING - Please ensure before connecting or disconnecting any air fittings or any disassembly of the system is 
carried out that the air supply to the system is switched off and under no pressure.  

SAFETY WARNING – Before carrying out maintenance ensure the sizer is switched off and no sequences are running. 

8.1 Standard dry system 

SAFETY WARNING - Please ensure before connecting or disconnecting any air fittings or any disassembly of the system is 
carried out that the air supply to the system is switched off and under no pressure.  

SAFETY WARNING – Before carrying out maintenance ensure the sizer is switched off and no sequences are running. 

8.1.1 Cell Strip Down 

This section describes the removal and complete strip down of the Xoptix pharmaceutical dry flow cell. The following 
sequence is aimed to give a basic overview of a cell strip down but this is not the only possible procedure. For example, in the 
following sequence, the cell is removed complete with the eductor, sample hose tail and dry flow cell nozzle still attached to 
the cell. It may be preferred to remove these components before removing the cell (please refer to your company’s standard 
operating procedure). 
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8.1.1.1 Dry flow cell removal 

 

1. To remove the flow cell, remove the outlet hose and 
unscrew the cell retaining screw located underneath the 
sizer. This may be tight due to the sealing O-ring around 
the cell outlet. 

 

2. Remove the sample hose and all the pneumatic pipes 
(shown in blue).  

 

3. Remove the flow cell vertically from the cavity. This may 
be tight due to the sealing O-ring around the cell outlet. 

 

4. Removed dry flow cell. IntelliSizer (left), and standard 
system (right) 
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5. Remove the eductor by removing the tri-clamp and lifting 
the eductor off. Remove the tri-clamp seal. 

      
 
      

6. Remove the dry flow cell nozzle by removing the tri-
clamp and pulling the nozzle up out of the flow 
conditioning module. Remove the tri-clamp seal. 

            
 

7. If not already removed, remove the two pneumatic elbow 
connectors from the cells purge pipes. 

      

8. Loosen the two purge pipe glands. 
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9. To remove the cell ends to allow for cleaning or changing 
the dry flow cell windows undo the four M4 captive 
screws using a 3mm Allen key. 

 

10. Ensuring that all the screws are free (loose from the 
middle section of the cell) slide the cell downwards and 
remove completely. 

 

11. Cell end Y removed. Note the pin and groove to ensure 
that the cell end will only fit on the correct side of the 
cell. 

 

12. Repeat steps 8 to 11 for the remaining cell end (cell end 
X). 

 

 

8.1.1.2 Dry flow cell refitting 

To refit the dry flow cell simply follow section 8.1.1.1 in reverse (step 12 to 1). 

Note: When fitting the cell end X and Y back onto the cell, ensure the correct one is fitted by lining up the pin with the groove 
on cell end X. 
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8.1.1.3 Dry flow cell window removal 

This section details the removal of the window (glass) from the cell ends. The instructions take place after step 9 from section 
8.1.1.1 

1. Check the cell window retaining ring O-ring for signs of wear 
and if required replace it by following the sequence below. 

 

2. Using a screwdriver or O-ring removal tool lift the O-ring up 
using the small recess for access. 

 

3. Remove the cell retaining ring O-ring. 

 

4. Remove the cell window retaining ring. 
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5. Remove the cell window. Check the window for scratches and 
any other damage. If the window shows little sign of wear then 
clean and place the window back within the cell end, otherwise 
replace the window the a new one. The cell windows are coated 
on one side. The coated side is marked with arrows on the edge of 
the window pointing towards the coating. The coating should be 
placed against the O-ring, so on the outside of the cell when the 
cell is reassembled. 

 

6. To clean the window, take a sheet of lens cleaning tissue and 
gather the four corners to form a bulb shape. Apply 1-3 drops of 
pure ethyl alcohol or isopropyl alcohol to the paper and wipe the 
window with a single sweeping action. Discard the lens cleaning 
paper and repeat until the window is clean. 

 

7. Repeat steps 1 to 6 for the other cell end. 
 

8.1.1.4 Dry flow cell window refitting 

Simply follow the above section in reverse (step 5 to 1). 

 

8.2 Standard wet system 

SAFETY WARNING – Please ensure before commencing the work that all utilities to the cell (water, dispersants, 
compressed air, electricity etc.) are all isolated.  

SAFETY WARNING – Before carrying out maintenance ensure the sizer is switched off and no sequences are running. 

8.2.1 Cleaning the flow cell windows 

Note: The outer facing part of the cell window can be cleaned without taking the cell apart – if only the outside of the cell 
windows require cleaning carry out steps 12 to 15 for both windows. 

Below are the steps required to completely clean the cell windows (both inner and outer surfaces). 

1. Disconnect all the sizer cable from the sizer. 
2. Drain the cell contents. 
3. Disconnect the wet cell sample hose. 
4. Release the sizer from the anti-vibration mounts and clean off all dust before taking the sizer to a clean dust free 

area. 
5. Remove the wet flow cell retaining screw. 
6. Remove the wet flow cell keeping the system vertical, taking care not to drip any liquid inside the sizer cavity. 
7. While holding the cell to avoid touching the windows, unscrew the 4 screws from the cell (2 screws on either side), 

these screws are captive and only need to be unscrewed until they fall loose. 
8. Over a soft surface (ideally foam or rubber) keep the 2 cell pieces horizontal in your hand and grip the top half of the 

cell and the cell spacer together. Lift these away from the bottom half ensuring the bottom cell window has not 
stuck to the bottom of the spacer. 

9. Place the bottom half of the cell on the soft surface. 
10. Turn over the top half of the cell until it is face up in your hand. 
11. Carefully lift off the cell centre spacer ensuring the cell window is not sticking to the bottom of the spacer. 
12. Remove one cell window by using a clean piece of optical tissue paper and gently pressing from the outside. 
13. Take a sheet of optical cleaning paper and gather together the four corners to form a bulb shape.  
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14. Apply a small amount (1-3 drops) of isopropyl alcohol to the bulb end of the paper. 
15. Wipe the window with a single sweeping action, discarding the paper afterward. 
16. Repeat steps 13 to 15 cleaning both sides of both of the widows until they are clean. 
17. Place the windows into the cell ends ensuring if there is an arrow on the side that it is pointing outward. 
18. Repeat steps 12 to 16 for the other cell window. 
19. Reassemble the cell ensuring the cell spacer is the correct orientation. 
20. IMPORTANT: When the cell has been reassembled, BEFORE putting the cell in the sizer, connect it to the sampling 

system and run it for several minutes to check for any leaks. A leaking cell can potentially cause damage to the 
interior of the sizer while also interfering with measurements. 

8.2.2 Replacing the flow cell windows 

1. Carry out steps 1 to 12 from section ‘Cleaning the flow cell windows’. 
2. Remove the cell window from the other cell end using a clean piece of optical tissue paper. 
3. Place the new windows into the cell ends ensuring if there is an arrow on the side that it is pointing outwards. 
4. Re-assemble the cell in the reverse order it was taken apart. 

IMPORTANT: When the cell has been reassembled, BEFORE putting the cell in the sizer, connect it to the sampling 
system and run it for several minutes to check for any leaks. A leaking cell can potentially cause damage to the 
interior of the sizer while also interfering with measurements. 
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9 RETICLE 

9.1 Introduction  

9.1.1 General Overview 

It is essential that any monitoring equipment is capable of being verified in terms of it performing within its 
specifications. For laser diffraction instruments, this is normally done using standard traceable particles. 

However, the fact that Xoptix systems are frequently installed in processes, where the introduction of ‘foreign’ 
matter into the process causes issues, traceable standards such as glass beads, or latices are impractical. For this 
reason, the reticle was introduced. 

The reticle is a mechanical system, which comprises a precise way of introducing a traceable distribution of 
particles printed onto a piece of glass into the measurement region, ensuring accurate, repeatable and 
reproducible measurement. 

 

Xoptix Reticle 

9.1.2 System Compatibility 

The Xoptix reticle is compatible with all Xoptix Dry Sizers which have the Flow Conditioning Module (FCM) shown 
below: 

 Compatible FCM. 

If your system has the older style of FCM, shown below, then you will need a modified FCM with a hole diameter 
of 16.7mm to accommodate the reticle. 

 Non compatible FCM. 
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9.2 Procedure 

 

9.2.1 Check that the instrument is installed correctly. 

9.2.2 Check that system is aligned the windows are sufficiently clean to make a measurement. A typical 
alignment is shown below. The important points are that detectors 1 and 2 are of a similar level to 4-
10, and that no detector is significantly lower or higher than its surrounding detectors. All detectors 
on a clean system should be <1000, although, it may be possible in principle to measure with 
background values higher than this. 

 

 If the background is high, try an automated cell clean to try and improve this. If the background is 
improved, but not perfect, repeat the automated cell clean, until there is no improvement. 

 If the background is still too high, remove the sample cell, and check for dirt or scratches on the cell 
windows. If dirty, perform a manual clean. If the windows are scratched report this or replace the 
windows. 

9.2.3 Make a background measurement, and record the levels of Detector 1, Detector 2, maximum 
detector number (and value), % difference between detectors 1 and 4, and Laser power on the 
System Performance certificate.  

9.2.4 Turn off the air to the instrument. This can be done by switching an automatic valve (where fitted) to 
isolate all air to the control box, but if a manual valve is available, it is recommended that this is also 
switched off. 

9.2.5 Remove Venturi eductor and sample nozzle by removing their tri-clamps, and taking them off the 
sizer. If the automated cell clean did not sufficiently clean the cell windows, it may be necessary to 
remove the sample cell and manually clean or replace the windows. 

9.2.6 Remove the reticle cover by removing the tri clamp on the reticle assembly. 

9.2.7 Check that the reticle is clean and free from chips and scratches. Only clean the reticle glass if 
absolutely necessary using lint free tissues and ethanol or IPA. If the reticle does have chips or 
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scratches then check that these were recorded on the previous Reticle Certificate. If the damage is 
not shown on the Reticle Certificate then the reticle should be returned to Xoptix for re-certification. 

9.2.8 Ensure that the dots on the reticle glass are correctly orientated in the reticle holder. The RTCL0001 
and the serial number should be at the bottom of the glass slide and the writing, and hence the dots, 
should be readable and not mirror image when the location point is facing you. 

 

 

 

 

 

Location Point 

RTCL0001 SN:000 

Reticle part and serial 
numbers should not be mirror 
image. 
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9.2.9 Insert the Reticle into the flow conditioning module, ensuring that the dots and serial number are 
towards the detector end (longer section), with the reticle in the background position, handle up.  

 

 

 

 

 

9.2.10 Check the alignment of the system, it may be necessary to adjust this slightly when the reticle is 
used. 

9.2.11 If you see a high channel then turn the reticle very slightly until the high channel (reflection) is 
removed (see below). 

Handle up 

Location Point 

Flow Conditioning Module 

Detector End 
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Example of a reflection. 

 

No reflection. 

9.2.12 Ensure that the reticle is perpendicular to the laser, and make a background measurement (5 
seconds or greater). 

9.2.13 Enter ‘Check sample scattering’ mode, and push the reticle down to the sample position, and make a 
measurement with the following settings measurement time 10 seconds, continuous, Sample 
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concentration limits low 1% high 50%, Free mode, Matrix Reticle, watched parameters x10, x50, x90 
and sample loading, Trend window 10 minutes. 

 These settings are shown below: 

 

 Create a new file name and measure the reticle for at least 5 minutes. 

9.2.14 Print out the records page and the trend graph, and the average result from the entire ‘window of 
measurement’, and use these to complete the System Performance Certificate. Attach these to the 
System Performance Certificate, sign the certificate and the OQ document, and where relevant, 
obtain a counter signature for the documents.  

9.2.15 Remove the reticle, inspect and clean if necessary, and store carefully. 

9.2.16 Check the alignment of the system. 

9.2.17 Rebuild all sizer components to return it to its normal operating conditions.  

9.2.18 Restore air to the sizer, and if possible check correct operation. 

 

 

9.3 Results 

9.3.1 Pass/Fail/Advise Criteria 
 

If detector 1 is > 5X higher than 4 then FAIL otherwise Pass 

If all detectors read < 1000 then Pass 

If some detectors read 1000-2500 then ADVISE 

If any detectors read >2500 then FAIL 
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If laser power is >95% and <45% then FAIL 

If laser power is between 55% and 95% then Pass 

If laser power is between 55% and 45 % then ADVISE 

If X50 average is between +2% and -2% of its specified values then PASS otherwise FAIL 

If the maximum deviation from the mean size on any measurement is <0.1 microns (0.25%) then PASS, otherwise 
FAIL 

 

9.3.2 In the event of a failure 
 

9.3.2.1 Check that the procedure was followed correctly 

9.3.2.2 Check whether during the procedure any discrepancies with the instrument or its outputs was noted 

9.3.2.3 If the x50 is incorrect by a factor of 0.2, 0.25, 0.5, 2, 2.5, or 5 check that the correct matrix was used 

9.3.2.4 Re-test the system. In the event of a satisfactory outcome, repeat 1 more time to ensure that the 
first test was the incorrect one. In the event that the failure repeats, and it cannot be resolved, 
contact your Xoptix representative. If the following 2 tests are satisfactory, use the average of these 
tests for the result, and print the records, trend and average pages of all tests, and attach these to 
the certificate, and detail the issues. 
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9.4 Reticle service and maintenance 

9.4.1 Inspection 

9.4.1.1 Dirty Reticle 

The reticle should be inspected before each use for fingerprints or other dirty marks. If the reticle does have dirty 
marks on it then these should carefully be removed using lint free using lint free tissues and ethanol or IPA, only 
clean the reticle glass if absolutely necessary. 

9.4.1.2 Damaged Reticle 

The reticle should also be inspected before each use for chips and scratches. If you do find chips or scratches 
check that the reticle has been re-certified and the damage has been recorded on the Reticle Certificate. If the 
Reticle Certificate does not show the current damage then the reticle should be returned to Xoptix for re-
certification. 

9.4.2 Service 
It is advised that the Xoptix reticle is returned to Xoptix for re-certification at regular intervals – not greater than 
every 3 years. 

9.4.3 Stability 
Using the reticle introduces a new component into the systems optical configuration; this can under certain 
circumstances interact with the flow cell windows to cause reflections that can affect the laser’s stability. This will 
have no effect on the particle size but if you need to check the stability of the laser, using the reticle, it is 
recommended that you remove the flow cell windows before the test. Remember to replace the windows before 
running with a real sample. 
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10 ATEX / UKEX 

10.1 CML 21UKEX4843X  
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10.2  CML 18ATEX4167X  
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10.3 CML 18ATEX416X Issue 2 
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