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PROCEDURE: Infrared Spectrophotometer (General)

SECTION 1
| NTRCDUCTI ON AND DESCRI PTI ON

1.1 This procedure describes the calibration procedure of a infrared
spect rophot onet er used for |aboratory purposes. The instrunent being calibrated will
be referred to herein as the Test Instrument (TI).

1.2 The instructions contained in this procedure are general instructions
describing valid techniques to be enployed in performng calibrations on infrared
spectrophotonmeters. This procedure should be enployed as a general guide that will
vary with the nodel and manufacturer of the TI.

Table |. Calibration Description
Test | nstrunent Per f or mance Test
Characteristics Speci fications Met hod
I nfrared Spectrophotoneter [Range: (4000 to 200) cm® |[An Infrared Transm ssion
Resol ution: < 1 cm? Wavel ength Standard (I TW5)

will be placed in the
sanmpl e conpartnent. A
scan will be run covering

all useful peaks of the
calibration standard.
Conpari son agai nst
standard cal i bration
certificate will determ ne
the TlI's accuracy.

NOTE

Al'l measurenent data shall be recorded on a Calibration/Test Record (C/TR). Tests
performed to verify Test Instrunent operating characteristics shall be noted on the
data record by placing checks in the spaces provided.

SECTI ON 2
EQUI PMENT REQUI REMENTS

NOTE

M ni mrum use specifications are the principal paraneters required
for performance of the calibration, and are included to assist in
the selection of alternate equi pnent. Satisfactory perfornmance of
alternate itens shall be verified prior to use. Al applicable
equi pnment nust bear evidence of current calibration.
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NOTE

The instructions in this procedure relate specifically to the
calibration equipnent listed below. |If other equipnent is
substituted, the instructions nust be interpreted accordingly.
The Infrared Transm ssion Wavel ength Standard is a NI ST Standard
Ref erence Material (SRM 1921, and will be referred herein as the
| TWS.

Tabl e 2. Equi prent Description

[tem M ni mum Use Calibration
Speci fications Equi pnent
2.1 1 TWs Range: (3 to 18) Um NI ST SRM 1921

(540 to 3200)cmt
Uncertainty: See Table 3

Table 3. Certified Peak Wavenunber (in Vacuun

Peak Wavel ength (cm? Expanded Uncertainty, U
)
545, 48 12. 29
842. 08 0. 49
906. 82 0. 66
1028. 34 0.27
1069. 19 0. 46
1154. 63 0. 54
1583. 12 0. 06
1601. 34 0. 07
2850. 12 1.84
3001. 39 0.12
3026. 41 0.61
3060. 02 0.14
3082. 18 0.12
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NOTE

To ensure that a valid calibration is being perforned,

t he accuracy

tol erance ratio between the standard enpl oyed and the TI nust be
at least 4 to 1. |If theratiois less than 4 to 1, then this fact
shoul d be noted on the C/ TR and the tol erance of the standard

accounted for during the neasurement process.

To determ ne the accuracy ratio, conpute the tolerance value of the
standard and the TlI. Divide the standard tol erance value by the TI

accuracy and verify that the result is 4.0 or greater

If the result

is less than 4.0, either a different, nore accurate, standard shoul d
be used, or the reduced accuracy ratio conpensated for during the
measur enent process. Conpensation can be acconplished by subtracting
the standard tol erance value fromthe Tl accuracy val ue and ensuring
that all neasured values are within resultant tol erance val ue.

SECTI ON 3

PRELI M NARY OPERATI ONS

3.1 Reviewthe entire procedure before starting the calibration process.

3.2 Inspect the Tl for obvious defects or signs of danage that
operati on.

could inpair its

3.3 Turn power on TI. Allow sufficient tine for sanple chanber tenperature to

stabilize.
3.4 Setup Tl according to the follow ng table:

Table 4. Initial Setup

SETUP DESCRI PTI ON

Resol ution Set at 0.5 cni' or best
resol uti on val ue achi evabl e
by the TI

Scan Speed Medi um

Scan Range (4000 to 600) cm*

Peak Threshold [M ninmum value of full scale.
Adj ust accordingly as to
obtain all peak wavenunbers
of interest.

NOTE

Increasing Tl resolution will decrease the scan speed.

3.5 Set up printer or plotter to follow the scan, and to print
vs Wavel ength), ordinate scale, and peak table.

axes (Transmittance



Abbott Laboratories Corporate Metrology

SECTI ON 4

CAL| BRATI ON PROCESS

NOTE
Unl ess ot herwi se specified, verify the results of each test and
take corrective action after all tests are conpleted. Al "As
Found Readi ngs" nust be recorded prior to any adjustnment and/or
repair.

NOTE

For TI's currently on the Calibration Programthe calibration

poi nts should al ready be established on a pre-printed ¢ TR
however, if a C/TRis not available, as would be the case for an
initial calibration, calibration points should be selected as per
instructions on the Calibration Request Form

4.1 Ensure that the Tl reads 100% T (Transnittance) with no sanple inside sanple
chamber. Oherwi se, adjust Tl to 100% T.

4.2 TI EQU PPED W TH PEAK FUNCTI ON
NOTE

Instruments that do not provide a peak table will have to be calibrated
manual |y, one peak at a time. Follow steps 4.3 of this procedure.

4.2.1 Make a reference scan with no sanple inside the sanple chanber. This will
be consi dered as a baseline.

NOTE

Sone Tl's do not require a baseline or reference scan for accurate
neasur enment s.

4.2.2 Ensure ITWs is clean and lint free. Place |TW on sanple side of chamber.
4.2.3 Start the scan
4.2.4 Use the TI's peak function to get a |ist of peak wavenunbers.

NOTE

If Tl prints a peak table automatically, use it instead.
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4.2.5 Locate and conpare each peak wavenunmber listed on the C TR paraneters with
the ones printed on the peak table.

NOTE

Due to the fact that the | TWs was certified at N ST under a vacuum

envi ronment, which has an index of refraction of 1.00000, the Tl peak
wavenunbers will be divided by 1.00026 to conpensate for the air in the
sanpl e chanber and get the true readi ngs.

4.3 TI NOT EQUI PPED W TH PEAK FUNCTI ON

4.3.1 Manually, use Tl controls to slew the wavenunber towards the wavel ength of
interest. As you approach the first peak, slow down and observe the transmittance
readi ng.

4.3.2 Continue slowy until the transmttance value is at its mnimum This wll
be your peak wavenunber. Verify the reading by slew ng one step at a tinme, back and
forth, around the peak wavenumber.

4.3.3 Repeat steps 4.3.1 and 4.3.2 for all peaks listed on the TR

Summary of Establish document in EDMS. No change to content.
Change

End of document
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