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Calibration set EMC-SET-100
Glass filter set EMC-SET-100 contains:

Wavelength Accuracy:
H1 Holmiumoxide filter

Photometric Accuracy:

N2 Neutral density glass filter 0.25 Abs
N3 Neutral density glass filter 0.5 Abs
N4 Neutral density glass filter 1.0 Abs
NO Blank filter

Calibration Certificate
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General Information

General Usage Guidelines for Glass Filters

Glass filters are made of glass doped with metal ions/rare earth metals, which are assembled
stress-free in plastic frames. They are designed to fit into all spectrophotometers equipped
with a holder for standard cuvettes with a 10-mm optical path length. To ensure that filters
can be easily identified, each filter frame is engraved with the filter type and serial number.
Details of the absorbance and peak position values measured for each filter can be found on
the respective Calibration Certificate. Please ensure that you do not touch the glass surfaces
of the filter. Dirt, dust, and damage can significantly impair the accuracy of measurement
results. The plastic frames should not come into contact with acids or alkalis. When inserting
the filter into the spectrophotometer, no pull, pressure or lever should act on the holder.

Storage
After use, we strongly recommend storing the filters at room temperature, in their packaging,
and in a dry, dust free area.

Cleaning

Dirt often accumulates on optical surfaces as a result of regular use. This is best removed
using a lint-free cloth and alcohol (Attention: Never clean the plastic frame with alkaline
concentrate solution!)

Influence of temperature and humidity on measurements

Temperature has only an exceedingly small influence on the certified measurement values,
and temperatures between 20°C and 24°C fall within the measurement uncertainty stated on
the calibration certificate. Measurements should therefore be performed within this range to
avoid any potential temperature influence on the results to a minimum. Take care that the
relative humidity is between 30% to 65%, especially when measuring within UV range.

Other factors that may influence the measurements

Dirt (e.g. fingerprints) and dust on, or damage (scratches, corrosion) to, polished optical
surfaces can significantly impair the accuracy of measurement results. Always store the filters
in their original packaging and protect the optical windows from contamination. Only handle
the filters by their frames.
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Steps to take before performing calibration

* Switch on and preheat the instrument for at least 20 minutes

* Only use a stable cell holder for 10 mm standard cells. Make sure that the holder is secure
and stable in the sample compartment.

* Carry out a wavelength reset and dark current.

* Carry out a baseline correction with an empty sample compartment.

* Make sure all filters are always clean before using. Otherwise, please use the provided

microfiber cloth for purifying.

* Check that the filter is correctly positioned in the light path by first placing the blank filter
NO in the cell holder. The NO marking must be visible from above. Ensure that all filter frames
are always positioned in the same way, i.e. with serial numbers facing the detector.

¢ Choose the slit width the filters are calibrated at (4 nm for EMC-SET-100) or the slit width
that is closest. If you cannot adjust the slit width of the instrument, note that slight
deviations to the values recorded in the calibration may appear. (recommended rough guide:
double uncertainty if slit width differs from certified slit width)

* Carry out measurement of the filters just as carefully as you would carry out a sample
measurement in a closed sample compartment (opening the sample compartment will
cause incorrect results).

Neutral Density Glass Filter for

checking Photometric Accuracy

To measure photometric accuracy (absorbance), the filter reduces the light beam from the
spectrophotometer. An absorbance value (Abs) can be deduced from the light extinction
caused by the filter. The present Neutral Density Glass Filters are made from special selected
filter materials. They show a relatively constant transmittance within the wavelength range
of 405 nm to 800 nm, therefore they are an excellent choice to check photometric accuracy
in the visible wavelength range (> 405 nm).

Type N2, N3, N4, Neutral Density Glass Filter
Application Testing the photometric accuracy in the VIS range

Content N2: Neutral Density Glass Filter (0,25 Abs),
N3: Neutral Density Glass Filter (0,5 Abs),
N4: Neutral Density Glass Filter (1,0 Abs),

Standard Certification Wavelengths: 440, 465, 546.1, 590, 635 nm
Slit width: 1 nm




Preparation for calibration

Holmium Glass Filter for checking Wavelength Accuracy

To measure wavelength accuracy, the filter absorbs the light beam of the spectrophotometer to
a greater extent at certain wavelengths creating absorbance peaks. The Holmium Glass Filter is
an excellent choice for checking the wavelength scale of a spectrophotometer since it has a
range of narrow, well defined peaks in the UV and visible range.

Typ H1, Holmiumoxide Glass Filter
Application Testing the wavelength accuracy in the UV and VIS range

Standard Certification Wavelength accuracy at 279 nm to 638 nm
Slit width: 1 nm
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Fig. 1 Calibration Certificate (sample) - Photometric Accuracy
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1. Photometric Accuracy Checking

Filters: 0.25 Abs, 0.5 Abs, 1.0 Abs neutral density glass filters N2, N3, N4
Test mode: Photometric

Reference setting: Testing wavelengths 440, 465, 546.1, 590, 635 nm

Display mode: A

. First of all, follow the steps to take before performing calibration (page 4)

2. Set the display mode to absorbance (Abs).

3. Run the wavelength selection program on your spectrophotometer, observing the
guidelines in the user manual. Select the wavelengths provided on the Calibration
Certificate (see above reference setting).

4. Insert blank filter NO as reference and carry out blank (100%T/0Abs).

5. Insert the neutral density filters N2, N3, N4. Ensure that the filters are inserted into the
holder as far as possible. The N2, N3, N4 marking must be visible from above (serial number
facing the detector).

6. Start the program for measuring the absorbance values at the aforementioned wavelengths
stated on the calibration certificate. Record the values. Take several measurements (we
recommend at least 3) and average the measured values to avoid errors.

7. Compare the measured values with the standard values in the calibration certificate.

8. Repeat the steps 1 to 7 for every given wavelength in the calibration certificate.

If you are using the PC software PROFESSIONAL, Easy UV or ANALYST, you can carry out the
calibration and save results automatically by executing the “Multi Wavelength Scan” application.



. Wavelength Accuracy Checking

Testing and calibration

Filters: Holmiumoxide filter H1 (Fig. 2)

Test mode: Spectrum Scan

Reference setting: Peak wavelengths* see calibration certificate
Scanning interval: 0.5 nm

Display mode: A Fig. 2
First of all, follow the steps to take before performing calibration.

Set the display mode to absorbance (Abs).

Run the scan program on your spectrophotometer, observing the guidelines in the user
manual. Select a scanning range that covers all the peaks listed on the Calibration
Certificate (see above reference setting). If you cannot set a range, please follow the steps
below for manual measurement.

Adjust your spectrophotometer to the measurement parameters that appear on the
calibration certificate. Select a slow scanning speed and a small data interval.
Measurements are taken using an air blank which means reference measurement is taken
using the blank filter NO.

Insert the Holmiumoxide filter H1. Ensure that the filter is inserted into the holder as far as
it will go. The H1 marking must be visible from above (serial number facing the detector).
Start the measurement.

Take several measurements (we recommend at least 3) and average the measured values

to avoid errors.

Compare the positions of the peaks to the wavelengths stated on the calibration certificate.

If the scan program is not applicable you can do it manually:
e.g. peak 360,90:

1.

Set the wavelength to 355 nm, insert blank filter NO as reference and carry out blank
(100%T/0Abs).

Insert Holmiumoxide filter H1. Ensure that the filter is inserted into the holder as far as it
will go. The H1 marking must be visible from above (serial number facing the detector).
Record the value.

Set the wavelength to the next higher value (+0.5 nm), repeat step 1 and 2 get the value
during 355 nm to 366 nm.

Compare the measurement values with the certified ones.

Repeat steps 1 to 4 for every given peak position from the calibration certificate.
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Option 1: Wavelength scan with the On-board software (not applicable for all instruments)
Option 2: Wavelength scan with PC software PROFESSIONAL, Easy UV or ANALYST

*Wavelength 279 nm is within the UV range and not working in the VIS range

Sample-1

%)

Absorbance(Abs)

300 400 500 600
Wavelength(nm)

Fig. 3 Wavelength scan with Holmiumoxide filter H1 (ANALYST PC Software)

3. Stray Light Checking (filter optionally available**)

Only for spectrophotometers that can measure in the UV range!

Filters: UV1, UV12 (reference filter) (Fig. 4)
Test mode: Spectrum Scan
Setting: 250 nm to 200 nm

Display mode: A

1. First of all, follow the steps to take before performing calibration.

2. Set the display mode to absorbance (Abs).

3. Run the scan program on your spectrophotometer, observing the guidelines in
the user manual. Select the scanning range according to the setting above
(250 nm to 200 nm).

4. Select a slow scanning speed and a small data interval.



Testing and calibration

5. Measurements are taken using a pure water blank which means reference measurement is
taken using the filter UV12. Ensure that the filter is inserted into the holder as far as
possible. Do a blank scan to set the instrument to zero.

6. Insert the potassium chloride filter UV1. Ensure that the filter is inserted into the holder as
far as it will go.

7. Start the measurement.

8. Take several measurements (we recommend at least 3) to avoid errors.

9. Compare the curve shape to the characteristic curve (Fig. 5).

**Optionally available DAKkS and NIST certified reference filters:
UV1 (Potassium chloride in pure water) + UV12 (pure water (H20) reference filter)

Fig. 4 UV1 (KCl) UV12 (H20)

Fig. 5 Characteristic Curve Shape
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4. Recertification

As it is the case for all measuring devices, the reference materials used to verify
spectrophotometers must also be checked and recertified at regular intervals (see for
example ISO 9001:2015 “Control of Monitoring and Measuring Equipment”). This allows
you to ensure that you consistently fulfill your in-house quality requirements and
guarantees high levels of accuracy and reliability in your measurements

The length of intervals between the recertification of reference materials depends on how
frequently materials are used, the wear associated with this, accuracy requirements, as well
as the company'’s internal auditing requirements. Therefore, only users themselves can
determine these.



Testing and calibration

5. Works Calibration Form

Together with the EMC-SET-100, EMCLAB Instruments provides a blank calibration form to
enable the user to issue a works calibration certificate. To duplicate the calibration form or
to issue a calibration certificate with printed instead of handwritten values, you can contact
us to get the form as a file by Email.

Calibration cbject. Spectrophotometer

Photometric Accuracy of the objed 52 %Tore A@1A
Calibeption method
Measurement of Absorbance (N2 - N4) Measurement of Wavelength (H1)
Cenations of Calibesbon Candmons of Calibration
The fallowing settings were used on the Spectropholometer The fallowing settings were used on the Spectrophotometer
employed to cbtsin the caibration dats quated on this empiayed fo cbtain the calibration data queted on this
cemficate certificate
Ordinate mode: Absarbance Ordinate mode. Absorbance
St UVAIS 1 om Sit UVANS. [
St mode UVAIS Fix Sit mode UVATS Fx
Integration tme 3s Integraticn tme 02s
Scan speed 75 neimin
Data interval 005 nm

This caloration cbject was. calbrated with the fallowng fiters from the Secondary Spectrometnc Calbration Standards Centficate of
Calibration No. H12N2ZNI2NA2

Neutral Density Glass Filter N2

Newiral Densty Glass Filter NI

Netstral Densiy Glass Filter N&

Holmium Oxide Glass Filter HY

This calibrstion standard was mmu using air &s reference.
The Standards e fol

Vlnm Cary 5000 serial mm.m 1101202

yearly checked for 9 the quality procedure of the The instrument is used
w!dyiwclﬂtn npom
Sets of NIST standard reference materais ~ SRM $30¢ and SRM 1930 - are used 10 regulany check the Pholometns BCCuracy of he
spectrcphotomater

The intrinsic standsrd reference materisl Helima UVS (proved by PTE/Germany) i used to regularty check the wavelength accuracy.
smbient of 22°C 22 °C and a refstive humidty of 30 % to 65 %.

During the measurements the following absorbance values were cbtained

Filter Type ¥
o T Photometric Accuracy | Optical Density (Abs) £ MUE)
s 0nm 165 0m 8464 nm 590 nm &35nm
0266 2002 02412002 025212002 02612002 0264 2002
N2
(025 Abs)
05412002 04812002 0503 2002 0552 2002 0.538 £0.02
N2
(0.5 Abs)
1092 £0.02 1.005 £0.02 1.003 10.02 1067 £0.02 1.026 £0.02
Ne
{1 Abs)
) MU Measurement Uncerlanly
Filler Type -
r Wavelength Accuracy | Poak Position (nm)  MU()
279322050 360.85 20 50 45358 20 50 536422050 637,67 20.50
L

) MU: Measurement Unceriamnty

Fig. 6 Blank Calibration Form
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Kulturstrasse 55

47055 Duisburg | Germany
Tel. +49 203 41859410
Fax +49 203 41504809
info@emc-lab.de
www.emc-lab.de
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