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INSTRUMENT VERIFICATION: METHOD AND PROCEDURE

Availability/Compatibility of features:

Feature: Availability/compatibility:
Menu guided instrument PR-43 standalone
verification. refractometer or

PR-43 refractometer with
Compact user interface or
PR-43 refractometer with
Multichannel user interface

For K-Patents verification you need:

- K-Patents PR-23/43 sample holder (see Figure 1
below). The sample holder PR-1012 keeps the
sample on the prism surface and also keeps the
ambient light out.

- Aset of standard refractive index liquids.

- Cleaning solution (ethanol) to clean the
refractometer prism and the sample holder.

Figure 1. The universal sample holder PR-1012.

INTRODUCTION

A company maintaining ISO 9000 or other quality
system needs to have defined procedures for

controlling and calibrating its measuring equipment.

Such procedures are needed for demonstrating that
the end products conform to specifications.

The company should:

- Identify the required accuracy and select
appropriate equipment for the measurements.

- Establish calibration procedures including a check
method and acceptance criteria.

- Calibrate the equipment at prescribed intervals
against certified equipment that has a known valid
relationship with national standards. When no such
standards exist, the basis for the calibration should
be documented.

K-PATENTS VERIFICATION METHOD

K-Patents' quality system is ISO 9001 certified by
Det Norske Veritas.

Each K-Patents refractometer is provided with a
calibration certificate comparing a set of standard
liquids to the actual refractometer output. Therefore,
the calibration and accuracy can be easily verified
on-site with the certified refractive index liquids and
K-Patents documented and menu guided verification
procedure.



KPATENTS

PROCESS INSTRUMENTS

PROCESS REFRACTOMETER PR-43

TECHNICAL NOTE | 1.00.08

INSTRUMENT VERIFICATION

www.kpatents.com

The verification of the PR-43 refractometer
calibration is made using a set of standard refractive
index liquids with the nominal values at 25 °C:

- 1.330
- 1.370
- 1.420
- 1.470
- 1520

The accuracy of the certified standard refractive
index liquids is = 0.0002 and they can be traced back
to national standards: NIST Standards # 1823 and #
1823 Il. As the specified accuracy of PR-43 is
+0.0002, then the representative level is the sum of
the two accuracy specifications, that is, +0.0004.

K-Patents provides a set of standard R.1. liquids,
PR-2300, containing these five liquids. The set can
be ordered directly from K-Patents or through your
K-Patents representative.

VERIFICATION PROCEDURE WITH
MULTICHANNEL USER INTERFACE (MI) OR
COMPACT USER INTERFACE (Cl)

Select vVERIFICATION from the Main menu of Compact
user interface or Multichannel user interface.
Instructions for the verification steps are given on the
display:

VERIFICATION INSTRUCTIONS x

The instrument verification can be carried out by using standard refractive index liquids (available from K-Patents). The procedure
consists of measuring a number of these liquids one-by-one and verifying the reading of the instrument.

Before starting the verification, please read through the following checklist:

* The verification requires the instrument to be removed from the process and placed onto a table prism pointing up.

* Depending on the instrument model, a sample holder may be needed.

*To carry out an acceptable verification, at least five R.. standard liquids have to be measured successfully. The verification is
valid only within the range of these liquids.

* The instrument must reach a stable temperature before verification. This temperature must be between 20 °C and 30 °C. The
nominal temperature for the liquids is 25 °C, but there is an automatic temperature compensation which enables a wider
temperature range.

To carry out the verification, do the following for each standard R.. liquid:

1. Make sure the prism (and sample holder) is clean and dry before placing the liquid on the prism.

2. Keep an eye on the optical image; it will help in determining the sufficient amount of liquid on the prism; if there is too little liquid,
the shape of the optical image will change.

3. Once the liquid is on the prism, click the "New verification point” button. A progress indicator will show the progress. Once the
point is measured, the measured values are reported,

4. Clean the prism and repeat the procedure for each standard liquid.

5. You may remove a failed point by clicking the "Remove" button on the line. If you use the same liquid several times, only the
newest result will be recorded.

Figure 2. Verification steps.

To check that the standard liquid is properly wetting
the prism, the optical image can be monitored during
the verification procedure. The optical image should
show a sharp shadow edge, as e.g. in Figure 3
(normal conditions).

€ PR-43-test / R99923 CONC 0.00 % TEMP 25.73 °C

VERIFICATION (7)

nD 146959 || T —
STANDARD LIQUID: MEASUREMENT: :::LF::_ATIDN
REMOVE ALL ¥
@25°C eT T nD cco nD ERROR  STATUS
X REMOVE 142 141978 25545 1.41976 56.5643 0.000022 PASS
X REMOVE 137 1.36985 25.427 1.36978 72.2711  0.000075 PASS
X REMOVE 133 1.32989 25325 1.32951 84.3505 0.000379 PASS

Figure 3. Typical optical image in the right corner.

The instrument measures each verification data point
ten times and uses the average of these
measurements. Measuring each verification liquid
takes a few seconds, during which the measurement
progress display is shown.

Please wait until the verification step 2 display
reappears before proceeding to next verification
liquid. The limit for acceptance is that all
measurements must be within + 0.0004 of the
nominal values, Figure 4.

€ BACK PR-43-test / R99923 CONC 0.00 % TEMP 26.27 °

(e}

VERIFICATION (?)

VERIFICATION RESULT: PASS 21/12/2015 152226

START NEW VERIFICATION

00132927

STANDARD LIQUID: MEASUREMENT: R ATioN
REMOVE ALL

@sc et T nD  CCD  nDERROR STATUS
% REMOVE 133 132958 26261 13203 84415 0000279  PASS
X REMOVE 137 136%2 26105 13691 72321 0000012  PASS
X REMOVE 142 14191 25976 14195 566003 0000045  PASS
* REMOVE 147 146967 2584 146976 398128 0.000085 PASS
X REMOVE 152 151969 25773 15195 217132 0000187  PASS

Figure 4. Verification results.

Note: The refractometer verification concerns only
the refractive index np measurement. The calculation
of concentration from np and process temperature
TEMP is not included.
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VERIFICATION PROCEDURE WITH PR-43
REFRACTOMETER WEB INTERFACE

Select VERIFICATION from the Main menu of PR-43
refractometer web interface. Instructions for the
verification steps are shown.

To check that the standard liquid is properly wetting
the prism, the optical image can be monitored during
the verification procedure. The optical image should
show a sharp shadow edge, as e.g. in Figure 5
(normal conditions).

S/N: R99925
NORMAL OPERATION
nD 1.52029

T 2404

CCD 26.344

LED 1.1

VERIFICATION RESULT

nD error Status

STANDARD LIQUID MEASUREMENT
@25c  @T T nD ccp

133000 133041 2378 1.33021 7577

0.00020 PASS

0=0020 0=0000024

Figure 5. Typical optical image on the left.

The instrument measures each verification data point
ten times and uses the average of these
measurements. Measuring each verification liquid
takes a few seconds, during which the measurement
progress display is shown.

Please wait until the verification step 2 display
reappears before proceeding to next verification
liquid. The limit for acceptance is that all
measurements must be within + 0.0004 of the
nominal values, Figure 6.

S/N: R99920

NORMAL OPERATION

nD 152022

T 2458

CCD 20.299

LED 10
STANDARD LIQUID MEASUREMENT VERIFICATION RESULT
@%c @7t T D cCD | nD error Status
133000 133020 [ 2442 133013 8298 | 0.00008 PASS Remove
137000 137018 [ 2444 137025 7081 | 000006 PASS ——
142000 142025 [ 2437 142000 5527 | 0.00026 PASS Remove
147000 147021 | 2448 147028 3843 | 0.00007 PASS re—
162000 152017 | 2450 152023 2020 | 0.00007 PASS Remove

Valid verification between 1.33..1.52 with 5 points

New verification point | Save verification

Copyright {c) K-Patents Oy 2015 - Al

Figure 6. Verification results.

You may remove failed point by clicking “Remove”
button on the line. If you use the same liquid several
times, only the newest result will be recorded

Once you have carried out the measurement for all
five points, click the “Save verification” button. This
will save the verification result into the instrument
and show the verification report. The latest
verification report can always be seen by clicking the
“Verification report” link in the menu.

Note: The refractometer verification concerns only
the refractive index np measurement. The calculation
of concentration from np and process temperature
TEMP is not included.

VERIFICATION CERTIFICATE

You also have access to a printable verification
certificate over the Ethernet connection (Figure 7).
The Multichannel user interface MI, Compact user
interface Cl and refractometer Web interface WI
store the most recent verification. The results of that
verification can be viewed on the screen of the
instrument or on the refractometer web pages by
following the Verification link on the link bar. When
you have performed a verification on a refractometer,
reload/refresh the verification page to view the
newest results. The date given on the verification
page is the page load date, not necessarily the
verification date.

To print the verification certificate, simply use your
browser’s print function. The page is designed so
that with browser default settings it normally fits onto
a single sheet of A4 or letter sized paper; the
navigation bar is omitted for cleaner printout (Figure
8).

PR-43 VERIFICATION

The latest saved verification is shown in this report. The verification is valid within the range of standard
refractive index liquids used in the verification process. If traceable index of refraction liquids are used in the
process, a successful verification proves the standard traceablity of the instrument.

Instrument S/N: R98920
Verified at- 14-Jan-2016 11:13:10

STANDARD LIQUID MEASUREMENT VERIFICATION RESULT

@ 25°C @t T nD CCD nD error Status
1.3300 1.330195 24.42 1.330135 82.98 0.000060 PASS
1.3700 1.370191 24.44 1.370250 70.91 0.000059 PASS
1.4200 1.420255 24.37 1.419999 55.21 0.000256 PASS
1.4700 1.470211 24.46 1.470281 38.43 0.000070 PASS
1.5200 1.520168 24.59 1.520233 20.29 0.000065 PASS

Verification result: Verification successful (1.3300 .. 1.5200)

Figure 7. Instrument verification report page of PR-43
refractometer open in a browser.
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Figure 8. Instrument verification report
downloaded from MI/CI web pages.

CORRECTIVE ACTION

If VERIFICATION FAILED, first check that the prism and
the sample holder are absolutely clean and the
sample holder sits tightly on the refractometer tip
before a standard liquid is applied. Make sure the
standard liquids are in good condition and not past
their expiration date. Also, inspect the prism surface,
checking that it is flat and glossy without any
scratches.

Repeat the verification procedure. If the verification
still fails, fill in the form PR-43 refractometer
verification form, found in the end of the manual.
The refractometer’s serial number is shown in the
upper right corner of each display. The list of ccp and
TEMP values are found on the Verification results
display (Figure 4). Send the form to K-Patents or
your nearest K-Patents representative or email the
collected data to info@kpatents.com and wait for
further instructions.
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