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Introduction 

 

Figure 1 The Diffuse reflectance sampling accessory 

Multimedia Tutorial 

Shipped with your Spectrum 100 was a CD marked Spectrum Multimedia CD.  This 
contains a multimedia tutorial for this sampling accessory that tells you: 

• How to install the accessory; 

• The theory of Diffuse Reflectance; 

• Operating instructions for the accessory; 

• How to prepare the best samples; 

• How to use the accessory to collect a scan; 

• Maintenance procedures; 

• And how to troubleshoot problems. 

We suggest that after following the instructions in this User’s Guide to install the 
accessory for the first time, you work through the multimedia tutorial. 

The tutorial also includes a test you can take to receive a certificate for your training file. 

Much of the information in this User’s Guide is presented in more detail in the multimedia 
tutorial.  
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What is Diffuse Reflectance? 

Diffuse reflectance enables you to collect spectra from samples of powders, fine particles, 
and highly scattering materials not suitable for transmittance measurements.  The same 
method can be used to check solid samples, grinding them up and treating them as 
powders, or by scratching a sample from the surface using abrasive pads or sticks, which 
are then inserted direct on the sample holder. 

The principle of diffuse reflectance is the analysis of the partial absorption of the 
scattered beam, which is characteristic of the sample.  The aim is to maximize the diffuse 
reflectance and to minimize the specular reflectance. 

How it works 

As the beam enters the Diffuse Reflectance Sampling Accessory it is focused by an 
ellipsoid mirror onto the surface of the sample.  The same mirror then collects the 
reflected beam and directs it on to the detector within the Spectrum 100.   

The sample holder 

The sample holder takes cups, pads and sticks in different positions and has two 
sampling positions for each type of sample.  In each case, the position nearest the end 
of the sample holder is usually used for a background reading and the second position 
for the sample. 

 

Figure 2 The sample holder 
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Installing the Accessory 

Fitting the Accessory 

The Diffuse Reflectance Sampling Accessory can be simply installed into the sample 
compartment of the Spectrum 100, first removing any other sampling accessory currently 
fitted. Figure 3 shows the basic sample slide being withdrawn. 

 

Figure 3 Removing the basic sample slide 

To remove the current accessory and install the Diffuse Reflectance Sampling Accessory: 

1. Raise the sample cover to the vertical position, press the release clip and lift the 
cover upwards, clear of the Spectrum 100. 
Store it in a safe place for future re-use. 

2. Reach in under the base of the current accessory and pull the blue release handle 
towards you to release the accessory. 

3. Now simply slide the accessory out of the sample area. 
Store it in a safe place for future re-use. 

Figure 44. Slide in the Diffuse Reflectance Sampling Accessory as shown in , rest the 
back of it on the ledge in the sample area and slide it into position.  Push it firmly 
home to ensure that the multiway connector on the rear of the Diffuse Reflectance 
Sampling Accessory mates properly with the Spectrum 100 connector, and the blue 
release handle clicks into the engaged position. 
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Figure 4 Installing the accessory 

The Diffuse Reflectance Sampling Accessory is now ready for use. 

The Instrument Install Wizard 

The first time you use the Diffuse Reflectance Sampling Accessory with a particular 
instrument, install the accessory using the Instrument Install Wizard.  

To install the Diffuse Reflectance Sampling Accessory: 

1. Login to the Spectrum software as an Administrator. 

2. Select Instrument and Accessory Configuration from the Administration menu. 
A sub-menu is displayed. 

3. Select Add Accessories. 
The Instrument Install Wizard Welcome page is displayed. The Instrument and 
Accessory Wizard will lead you through the installation procedure. 

4. Select the instrument on which the accessory will be installed, and then click Next. 
The Install Accessories page is displayed. 

5. If not already installed, fit the accessory as described in Fitting the Accessory on 
page 6. 

6. Click Next. 
The Insert Accessory dialog is displayed. 

7. Click Continue. 
The Copy Accessory Files page is displayed, which prompts you for the 
configuration file required for the accessory. This file is shipped on the configuration 
disk supplied with the accessory. 

8. Navigate to the configuration file, and then click Copy Accessory Data. 
The Install Accessories page is displayed. 
The software performs a series of accessory performance tests. 

9. When the accessory tests and calibrations tests are complete you can install another 
accessory, if required, by clicking Another Accessory. 
You are returned to the start of the installation wizard. 
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10. Click View Log if you want to see the test results in more detail. 
If you want to view the results of the accessory tests later, the log is stored at 
C:\Program Files\PerkinElmer\ServiceIR\<Instrument Serial Number>\Performance 
Tests xxx\PerformanceTests.log (where xxx is an incremental number). 

11. Click Next. 
The Finish page is displayed. 

12. Click Finish to close the Instrument Install Wizard. 

Software Update 

When the Diffuse Reflectance Sampling Accessory is installed, the software detects the 
presence of the accessory and updates to show that you now have the Diffuse 
Reflectance Sampling Accessory in position. 

 

Figure 5 Scan and Instrument Setup dialog with Diffuse Reflectance icons 
circled 
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Using the Accessory 

 

Figure 6 Diffuse reflectance accessory installed in the Spectrum 100 

Using the sample cup and filler 

The sample cups are used to measure powdered samples, usually diluted with KBr.  The 
sample cup is placed in the sample filler (see Figure 7) and used as follows: 

Hopper

   

                

Figure 7 Sample cup and filler 

Sample cup 
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1. Place the sample cup in the slot in the sample filler. 

2. Fill the hopper with the sample powder, then swing the hopper over the top of the 
sample cup. 

3. Tap the sides of the hopper until the cup is filled. 

4. Swing the hopper away from the cup (levelling the powder in the cup in the 
process). 
Do not pack down the powder.  Loosely-packed powder increases the scattering 
effect necessary for diffuse reflectance measurements. 
Make sure you clean the hopper with tissue, or tissue dipped in mild detergent or 
alcohol, before re-use. 

5. Place the filled cup on the sample holder in the second position. 

6. If a background spectrum measurement is required: 
In the first (front) position of the sample holder, place a cup filled with the same 
material used to dilute the sample in the front position. 
Alternatively, you can collect a generic background spectrum by sticking an abrasive 
pad over a sample cup and placing it in the front position. 

To obtain the best possible results: 

• grind coarse samples before use; 

• if the pure sample produces specular distortions, the sample must be diluted by 
mixing it with KBr, typically to give less than 5% of sample in the mixture.  Make 
sure the sample is well mixed; 

• For reproducible results, make sure that you fill sample cups the same way each 
time; 

• If you have only a small amount of sample, use one of the micro sample cups. 
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Using abrasive pads 

 

Figure 8 Abrasive Pads 

Abrasive pads are used to remove a sample from the surface of a solid. 

When you use an abrasive pad, a thin layer of particles from the surface of the solid is 
deposited on the surface of the pad.   

1. Rub the pad against the sample and then place it on the sample holder in the 
second position. 

2. Place an unused pad in the front position for a background spectrum measurement, 
if required. 

To obtain the best possible results: 

• the sample should be in the center of the pad; 

• you can peel the backing off a pad and stick it to the holder in the sample position 
before rubbing it on the sample; 

• do not try to load too much sample onto the pad: a light loading is similar to 
diluting the sample with KBr. 
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Using abrasive sticks 

 

Figure 9 Abrasive Sticks 

Abrasive sticks are used to remove a sample from the surface of a solid. 

When you use an abrasive stick, a thin layer of particles from the surface of the solid is 
deposited on the end of the stick. 

1. Rub the abrasive end of the stick against the sample, then place it on the sample 
holder in the second position. 

2. Place an unused stick in the front position for a background spectrum 
measurement, if required. 

To obtain the best possible results: 

• do not try to load too much sample onto the stick: a light loading is similar to 
diluting the sample with KBr/KCl; 

• sticks are better than pads for sampling very hard materials; 

• to remove the sample stick from the holder, first put your finger or thumb in the 
recess and slide the stick up.  Remove the background stick by turning the holder 
upside down; 

• an accessory shaped like the end of a pen is provided to hold the abrasive stick 
when sampling. 
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Focussing the Beam 
When the sample holder is placed in the accessory you should make sure that the beam 
is properly focused.  

There are two methods to do this: 

Autofocus 

The beam can be automatically focused by clicking on the Autofocus tool . 
A dialog is displayed to tell you that the beam is being focused. 

 

Figure 8 Autofocus dialog 
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Nudge Focus 

There is also a manual focus method. 

1. Select Monitor, by clicking on , to show the energy reaching the detector. 

 

2. Click on the up  and down  Nudge Focus tools to maximize the energy. 

 

Figure 9 Scan and Instrument Setup dialog with Nudge Focus tools circled
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Performing a Scan 

Slide the Sample Holder into the Sample Port on the front of Diffuse Reflectance 
Sampling Accessory.  Pushing it in until the first ‘click’ position is the background position, 
continuing to slide in until the second ‘click’ is the sample position. 

Once the sample is placed in the Sampling Accessory, you are ready to start collecting 
spectra. 

Sample Setup 

1. Select Scan on the Instrument menu. 

2. Enter sample details, scan parameters and instrument settings as required. 
The information shown on the dialog will depend on your user level. 

 

Figure 10 Sample tab 
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Diffuse Reflectance Accessory Setup 

1. Select the Accessory page. 
From here you can choose from predetermined configurations and set the sampling 
accessory used. 

 

Figure 11 Accessory tab 

2. Use the Autofocus and/or Nudge Focus functions to focus the beam and maximize 
the energy throughput.  Refer to Focussing the Beam on page 13 for details. 

3. Click Start to begin collecting data. 
The Display tab appears as scans are collected and then the spectrum appears in 
the graph window in the main application. 
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Although Spectrum automatically alerts you when you need a new background, and can 
be configured to request a new background at set intervals (using Data Collection 
Setup), if you want to collect a background, use either the Scan type option on the Scan 

tab or click . 

 

Figure 12 Scan tab with Background selection circled 
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