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Operating Instruction

Ol No. BRAD/22429/01/00140

Issue No. 3

Date 02/06/2015

Section 2: REFERENCE DOCUMENTS

Document Revision No. | Title

Doc Ref. Rev No. Document Title.

BRAD/22429/01/0101 Preparation of ICP-MS standards

BRAD/22429/01/0102 ICP-MS Daily Performance Checks

BRAD/0311/2014 COSHH assessment

BRAD/22429/RPT/00133 ggfmrr:]igaaltREi;la(dAﬁ:l.lessment for Pregnant Female Chemist
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Appendix A:Cleaning of glassware.

Cleaning of General Plasticware for ICP-MS

Flasks should be left overnight with 10%HNO3 solution, bulked to volume with deionized water. Label the flask
stating that it contains 10% HNO;. For use the next day, pour away this solution and bulk the flask with
deionized water, shake with a stopper and then poured away. This rinsing process should be carried out three

times before use.

Cleaning of Mercury Glassware for ICP-MS

Flasks should be left overnight with 10%HCI solution, bulked to volume with deionized water. Label the flask
stating that it contains 10%HCI. For use the next day, pour away this solution and bulk the flask with deionized
water, shake with a stopper and then poured away. This rinsing process should be carried out three times

before use.

Cleaning of General Plasticware/Glassware e.d. beakers
General plasticware/glassware such as beakers and cylinders should be cleaned using 10%HNO; in distilled
water. Once cleaned with 10% HNO; solution, the plasticware must be rinsed three times with distilled water

thoroughly.

Any glassware/plasticware which is required for the sample preparation for mercury should be cleaned using
10%HCI solution. Once cleaned with 10%HCI solution, the glassware must be rinsed three times with distilled

water thoroughly

#
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Appendix B: Generating the calibration report

1. Open the report from the report options button
¥]
v
RptOption

2. Select it from the list and open

& Open 2
T‘ Lookin | ReponOptions «GF 0
I Name T Date modifie *
: Pump Settings Pre-v34.rop 2340772012 U
! Quant Comprehensive.rop 26/04/2011 1(
Quant Summary + QCrop 26/0472011 (.,
Quant Summary.(op 26/04/2011 1™
Quantitative Calibration.rop 10/09/2009 1+
Quantitative Method.rop 18/12/2013 O:
Dha aatimisatinn raan ) Ao /AN Mmnnn 11 ¥
< | 1 ' )
Fila name - !:6_,,9"_ ;
1 Files oftype: {f{gpgi’;;'}pﬁans Filés__(‘.rgg]-_- ﬁff { _Can_‘n;g!'_ >
} Description:

3. Open the dataset which contains the calibration you want to view
4. Highlight a line below the last calibrant

5. From the dropdown list in the dataset load the calibration

Calibration !

6. Click on report view and select the ‘current sample’ view tab

“
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& NGON'IV strument Control Session - [Report View| - B @00
[%] File Edit Analysis Options Automation Window Help
v =

A X [
I@pt_pr_(ion RptView

Method Sample Dataset | Realtime Interactive CalibView

Y

SmartTune Conditiol

@@ | Current Sample | ntensities | Concentrations | Unfactored Concentrations | Internal Standards | C |

Quantitative Analysis Calibration Report

| ,i_ File Name:

= File Path:

e Calibration Type: External Calibration

&

Y Analyte  Mass Curve Type Slope  Intercept Corr. Coeff.

B B 11.009 Linear Thru Zero 568 0.00 0.999962

Lr’ Na 22.990 Linear Thru Zero 0.28 0.00 0.999999

Mg 23.985 Linear Thru Zero 0.1 0.00 0.999994

? Al 26982  Linear Thru Zero 18.71 0.00 0.999997
Si 28977 Linear Thru Zero 0.00 0.00 1.000000
P 30.994 Linear Thru Zero 1.85 0.00 1.000000
K 38.964 Linear Thru Zero 0.10 0.00 0.999992
Ca 42959 Linear Thru Zero 0.00 0.00 0.999674
S 44 956 Linear Thru Zero 0.00 0.00 0.000000
Cr 51.941 Linear Thru Zero 1.10 0.00 0.999992
Mn 54938 Linear Thru Zero 0.49 0.00 0.999985
Fe 56.935 Linear Thru Zero 0.02 0.00 0.999904
Co 58933 Linear Thru Zero 2.51 0.00 0.999047
Ni 59.933 Linear Thru Zero 0.74 0.00 0.999989
Cu 64.928 Linear Thru Zero 0.99 0.00 0.999907
Zn 65.926 Linear Thru Zero 0.21 0.00 0.999936
Zn 67.925 Linear Thru Zero 0.16 0.00 0.999880
As 74922 Linear Thru Zero 0.11 0.00 0.999988
Se 81.917 Linear Thru Zero 0.01 0.00 0.999977
Y 88.905 Linear Thru Zero 0.00 0.00 0.000000
Rh 102.905 Linear Thru Zero 0.00 0.00 0.000000
Cd 110.904 Linear Thru Zero 0.27 0.00 0.999974
Th 158.925 Linear Thru Zero 0.00 0.00 0.000000
Hg 201971 Linear Thru Zero 227 0.00 0.999673
Pb-total 207977 Linear Thru Zero 3261 0.00 0.999907

7. Print or save the report output

Em—————————er— e .y S-S s e e e s s s eSS nes e e s e g i)
-———.—.~—_—_ e o
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Operating Instruction Issue No. 3

OI No. BRAD/22429/0I/00140

Date 02/06/2015

Appendix D: How to complete QC charts

How to complete QC charts

These should be completed on a regular basis, ideally after new validated QC values have

been generated. Updating is important as it will help to identify any trends that are occurring

in the system and allow preventative action to be taken in time.

The individual control charts for each element are stored in:
Y:\Decommissioning\FED Programme Working Area\FED & ADAP Commissioning Working

Area\Labs\ICP External Calibration\Control charts

The control charts for each element are divided by ICP.

O =

From the verified QC data cut and paste the values for in the corresponding columns.

Date and time

QC standard

Machine

Analyst (who prepared standards and ran ICP)

Under value column paste the mean value for each QC.

The software should automatically calculate in the following columns:

sample mean,

standard deviation,

sample standard deviation,

lower control limit, (mean - 3 SD)

upper control limit, (mean +3 SD)

lower action limit (mean - 2 SD)

upper action limit. (mean +2 SD)

Check also that the graph has been updated with the values that have just been input.

If the chart has not automatically updated it may be that the range to calculate the mean
standard deviation, etc has not changed. Correct the values accordingly.

Where a new QC standard is introduced, a vertical line should be put on the chart to indicate
the transition between QCs. To help identify points, by hovering the cursor over a point this will

bring up a label stating point number and value.
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Appendix E: Daily Performance Checks

ICP-MS Daily Performance Checks

Performance checks are carried out to ensure the instrumentation is functioning correctly on the day it
is used and to monitor day to day trends in performance. The latter can pick up developing problems
and help prevent catastrophic failure. The data for each instrument must be recoded separately.
Performance is assessed by looking at sensitivity across the mass range, levels of refractory oxides,
levels of doubly charged ions, background and the reproducibility of the analyte signal.

To proceed with analysis ALL tests must PASS with the exception of ‘Mg signal’ which may

occasionally fail due to Mg contamination in the system.

Procedure
1.1 Run the daily performance check routine using the ‘Daily Set up solution’

1.2 Copy and paste the summary figures into the Daily Performance Spreadsheet.
1.3 Transcribe the poorest figure for analyte precision into column L (Poorest %RSD on analyte)
1.4 Do all tests PASS (with the possible exception of Mg)?
1.5 If YES — print out report and place in file. Proceed with analysis
1.6 If NO — follow the following sequence
1.6.1 Re-run performance check solution. If it passes this time proceed as above (1.5). If
not go to 1.6.2
1.6.2 Perform SmartTune. If it passes this time proceed as above (1.5). If not go to 1.6.3
1.6.3 Change pump tubing. Re-run performance check solution. If it passes this time pro-
ceed as above (1.5). If not go to 1.6.4
164 Prepare new solution. If it passes this time proceed as above (1.5). If not go to 1.6.5

1.6.5 Consult with laboratory manager! There is a serious problem.

T e T e R e e s e
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OI No. BRAD/22429/01/00140

Operating Instruction Issue No. 3
Date 02/06/2015

APPENDIX G:DATA CHECKING

Note: The role of the checker is to confirm that the data generated is correct, not repeat all the cal-
culations from scratch. If at any point, a fundamental error is found, then the spreadsheet should
be returned to the originating analyst to correct. If this is not possible, then the checker should
perform the corrections. The checker now becomes the originating analyst and a different checker
must be found. Inform the team leader of any delays that this may cause.

1. The password for the spreadsheets is “ DavidPrice”.
2. The name of QCs and calibration standard used should be recorded. For list of standards see:

Y:\Decommissioning\FED Programme Working Area\FED & ADAP Commissioning Working

Area\Labs\ICP External Calibration\Calibration spreadsheets\ICP Standards Log.xlsx

3. The analyst(s) who ran the ICP and the analyst who carried out the calculations should be rec-
orded.
Check that the correct spreadsheet is being analysed ie date and the correct sample number.
5. Check that 2 IS correction factor columns have been inserted, one for Sc45 and one for Th159.
The correct formulas have been used for the 2 IS correction factors eg = K$7/K8, K$7/K9, etc
down each column.
IS corrected counts =Initial value * IS correction factor
Sc 45 column has same value.

TB 159 column has same value.

© ® N O

Examine the choice of excluded blanks, which should be highlighted. Discard the first 4 blanks
which are typically the highest values.. As long as the choice of data removed seems reasona-
ble ie the remaining blanks are the lower values you can proceed
10.Check average blank correct formula EG “ =average( D93:D99)"
11.Check SD. Correct formula. Eg “stdev(D93:D99)"
12.Blank corrected . Subtract average blank from each value. For each element subtract should
always be from the same cell.
13.Copy the values of calibration standards. Check that the correct values are put in (ppb)
For general metals: 0, 1, 2, 5, 10, 20.
Quick Check values are increasing, eg 2 x 1 should be 2
2x 5 should be 10
2 x10 should be 20.

L e e e e e e e
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14.R2 should be calculated using the formula: “=RSQ($C114: $C119, D114: D119).”

the concentration values should always be fixed hence $ sign.
15.R2 values must be > 0.995 and < 1.0.

16.No more than 1 point should be removed from calibration curve. If R2 is still < 0.994 the cali-

bration must be re-run.

17. Slope should be calculated using the formula “=slope($C114: $C119, D114: D119).”

Value must be < 1.00.

18. Dilution corrected concentrations.

When using the software:

Go onto the concentrations tab. Check that the correct sample reps (reps 3 & 4) have been

averaged and copied over to the summary sheet.

Go onto the concentrations RSD tab. Check that the correct sample reps (reps 3 & 4) have

been averaged and copied over to the summary sheet.

When calculating manually:

Blank corrected (from 9) should be multiplied by slope. Ensure that the correct dilution factor is

being used:
Sample Dilution factor
Pre-neut X 2500
Post-GAC X 402
Supernatant, Sentencing Tank, X 402
FMDT
NOx scrubber X 1616

Discard 1% and 2" replicate, only use 3™ and 4™ replicate for average and SD.

“ =average( D103:D104)"
“ = stdev(D103:D104)”

To calculate % RSD =100 *SD/mean.

In general metals use BEC = slope x average blank

19.QC values:

When using the software:
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Go onto the concentrations tab. The QC values should be copied directly from here onto the
summary sheet. No further calculations are necessary.
When calculating manually:

QC = blank corrected counts x slope.

Values should fall in the region of 10.0. Check control charts of each element for up to date
values. The specification limits are the lowest and highest control limit.
Y:\Decommissioning\FED Programme Working Area\FED & ADAP Commissioning Working
Area\Labs\ICP External Calibration\Control charts

If QC has failed then sample needs to be re-run. Report NR. (No result)

20.Check that the correct values of R2, QC, sample average, BEC, %RSD have been pasted to

the summary sheet.

21.Highlight green for pass values, red for fail.

If Average value is < BEC, then quote < BEC.

If %RSD > 10.0%, sample requires a re-run unless the element is Al which is run for
information only, there is no discharge limit for Al

In the case where %RSD > 10%, consult Appendix F for reporting criteria for %RSD greater

than 10%.

In these qualifying cases you should quote the value in the table which is calculated as a value

of average + 3 std. deviations. Otherwise NR (no result) must be quoted.

22.Ensure the columns are shaded accordingly:

Daily calibration PASS FAIL
check

R2 PASS FAIL
QC PASS FAIL
RSD PASS FAIL
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EA limits PASS FAIL

Put name of analyst who carried out calibration check.

23.1f the data check is OK, sign and date in the appropriate box.
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APPENDIX H: MANUALLY CALCULATING DATA
Calculating dilution corrected concentrations:
1) Include all sample and QC data on the worksheet and work through 8.04 — 8.10.
2) Copy the replicate samples from blank corrected and multiply the cps x slope x dilution factor
3) Calculate the average of the 3" and 4" replicate
4) Calculate the standard deviation: =stdev( ).
5) Calculate the %RSD: Use the formula = 100* average( )/stdev( )
Calculating QC concentrations:

1) Copy the QC samples from blank corrected and calculate concentrations: cps x slope.
These should be in the 10 ppb range.
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APPENDIX I: Changing calibration blank

You can choose a different one in the dataset by changing

‘sample’ to ‘blank’.

o Read Type {*) Sampla Acquisiion Inial Sample Sarmghe Prep Alquot Diuted To
Fia Hame Type Quantiy (mp) | Velme {mL) | Volime (mL) | Vouma {ml)
Sal'l"ﬂt'_' IFuzh,on: ‘Dats Acqulsition
Sample Fluch 002 DAt Acduiitian -S;le;;l';;d};y;ih —— i ~_—.
Lank Blartk SRR CNGUE i it AU = GV
[Standard #1 st % ) Blank !
Standard #2 Stndard 2005 ® Sampla i
Standard #3 statdard 1,000 (' Unspikad Sample
}:““d:d " st (1 Quant Extemal Standard |
|Samp I3 ;
|Samale : |'_i| |
Blank Bian. ) Quant Standard Additan
Standard #1 Grandard 1,013 11 \E]
i
iS“-_ﬂﬁﬂé’d #2 Srandard 2,012 I Total(uant External Standard
Sndud f3 1o 3 £ Totalguant Sample Addition
| Fiageh Gitd =
ls_anu: t F'I"'“ : (' Isctopa Ratio Standard
hGls >
!5?"‘“ g 015 () Isptope Dhuton Standard
'Blank (k016 !
| PR A 1 QT Standard
:Smﬁdﬂfd #1 erandard 5.017 \ %
f5mﬂdard w2 Stndard 2.018 |2 JB i
fiank im0 QG spke !
| - |
Standard #1 ‘ [1 ' of i
| #2 : i :
TSWdard 4 ¢ QC Diutlon i
! St‘nndardr #3 BE |
‘Sﬁndad 24 i of
Sanpia
jsan'ah : QC Dupbcate of |
‘Sarple roct, 026 ') QC Reagant Blank
Sample  |test7 | QC Duplcate Sphe of |
‘sample rasr, 028 o 1
Sample 029 ok | [ cancel
Biank T B R P . ')

Standaid 1,569

Standard #1

Clear the current blank and calibration before reprocessing. .

On the concentration data for the QCs the difference is likely to be due to the blank cps

correction. It's an option in the method. You can subtract after internal standard correction.
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Quantitative Analysis Method - [Untitled]
Timing ?jg{#ﬁ?{ﬂg_:]liqUEMn! Calbration | Samping | Devi ... | QC...| Rguurt.; Nutes] T
Datector Biank Subtracton Meazurement Unit
) Pulse . Before Internal Std. @ cps
1 Analog 8, After Intemal 5td, . counts
@ pual
Process Spectral Peak Process Signal Profie
@ pverage @ Average Baselne Readngs
) 8um L Sum 0
O Mairin 0 Maximumn -
Hene Nore /] Apply Smoothing
Factor
QI IS v
@ 0on
) off
Isotope Ratio Mode
Cion
@ off
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