Idaho State Police Forensic Services Analytical Methods for Volatiles Analysis

4.0 Gravimetric POVA Intermediate Check

4.1 BACKGROUND
Upon receipt of a newly obtained pipette/dilutor and after maintenance, the
calibration must be verified to substantiate that the volume deligered is both
accurate and precise. This is accomplished by determining the of a volume
of liquid of known density that has been delivered into a closed vessel.

<

4.2 SCOPE \O
The reliability of the volume delivered by POVA.QS%ependent up@/erification
of calibration. ~ This method sets forth the r fo @th intermediate
checks and calibration. The intermedi ed to maintain
confidence in calibration. This manu el is an option to
evaluate the performance of each POV ced is'most applicable when
larger volumes (>1mL) are empl | method applies to air
displacement pipettes as well g tt to dilutors and dispensers.
When warranted, an approve@e er, &w&wder performs actual POVA
calibration.

S \)
% W
4.3 EQUIPMENT \Q \&0 O

Q\

4.4

4.3.1 Anal Bal
e%g@;eighing volumes of interest
b; e used if it has been checked using either the
toxicology or oIIed substances analytical method.
4.35\ hermometer) K/

Q Long é!em
@) Tra& to NIST Standards

Subdlivisions of <0.5 degree
Capable of reading 20° - 28°C
4.3.3 Weighing Vessel with Lid
Nonporous material
Assorted sizes to accommodate volume under consideration

REAGENTS
441 Deionized/distilled water
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45 INTERMEDIATE CHECK PROCEDURE
45.1 General
NOTE: If an analyst has been approved to use the ARTEL
calibration system in toxicology it may be used following
the tox method.

45.1.1 Intermediate checks of the POVA'’s calibration are only
required before initial use or after maintenance of the
instrument.

4512 Each POVA should be tracked by its ser@(%mber and/or
other unique identifier.

45.1.3 Intermediate checks of POVAs b <;Qanalyst or laboratory
technician will be valid mdeflni

45.1.4 A POVA not in-use mu @?ch%@ o0 use for an

application that requiye aI|

45.1.5 An intermedi at;@eck m'cl) &é\'berformed any time a

POVA is ser &
452 Initial set—ug Q \Q %
4521 bﬁ%? ethfor ermediate check process should
eq i e at room temperature for at least
lor 0,the start of this procedure. Verify that
\QQhe r er temperature are the same prior to the
Qs h| Cedure.

6

I ntlfymg information on the top portion of POVA
0 |n dlate check worksheet.

4523 Qor adjustable volume POVA, the volume of interest

Q should be recorded.
O OQ)

Q 4524 Determine and record the water temperature on the logsheet
at the beginning and at the end of determinations.

453  POVA Determinations
453.1 Use designated POVA, to dispense appropriate volume of
temperature-equilibrated water into the weighing vessel and
cap.

45.3.2 A minimum of ten individual repetitions (W;), along with
their corresponding time, should be recorded.
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4533 Calculate the Mean Delivered Weight (W), record on

logsheet.
45.4  Mean Delivered Volume
454.1 From the Table 1 obtain the conversion factor (Z) for the
mean water temperature. The conversion factor is based
upon an air pressure of 1013 hPa.
4542 Calculate the Mean Volume Delivered (Vi) at the mean
recorded temperature. ®9
- W®
Vi=W)-Z Q
: %)
455  Inaccuracy Calculation (%)
4551 Determine inaccuracy by calculdfing the percent error (Ey)
between the expected ( Q\% d calculat%mean (Vo)
volume. Q
Ei= \{( (ﬁ \q’
\\0 -@
T ‘ratur o\ | Conversion Factor (Z)
AN (uLimg)
\‘0 28"\ 1.0029
5; ,905 N\ 1.0030
N 21@\/ 1.0031
O g~ 1.0032
r50 & Y20 1.0033
\6 <.Q‘ <, 7225 1.0034
X QP NY 230 1.0035
O \5 X/ 23.5 1.0036
N : :
@ () 24.0 1.0038
QQ) Q)% i 245 1.0039
@) 25.0 1.0040
Q\ @) 25.5 1.0041
26.0 1.0043
26.5 1.0044
27.0 1.0045
27.5 1.0047
28.0 1.0048
Table 1
455.2 Record % error on log sheet.
4.5.6 Imprecision Calculation
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45.6.1 Calculate the standard deviation (s) for the replicate
weights.
s=|Y (Wi — W)
n-1

n = Total number of repetitions

456.2 Record s on worksheet.

9

4.5.6.3 Determine the imprecision by calculatlng’@)gcoefflment of
variation (CV%). This is also refaq&j to as relative
standard deviation (RSD). %Q

CV% =5 - 100«@

45.6.4 Record CV % on worksh @Q
A\

45.6.5 Worksheet must b centqu \(k the laboratory

performing the |%@ned|ak
45.7 Evaluation of Accuracy wd@eusm(\ &

45.7.1 Acce ar d in the following table.
r@a
D 5
‘é) 0 C thpreusmn (CV%) Inaccuracy
(0' 1.0% 2.0%
\c <</ | |

S
«572 a history for an individual pipette or syringe is
& 4

bllshed the tolerance limits should be fine-tuned and

QQ’ % tightened accordingly. If the values obtained for a new

\O OQ) dilutor dispenser are small, they should remain so. For

instance if the initial imprecision value is 0.25%, obtaining

a 1% imprecision value on the following intermediate
check is a significant departure.

4

4.6 CALIBRATION
4.6.1  All pipettes and syringes crucial for the quality of quantitative analysis
will be calibrated when analytical method quality control values and an
intermediate check indicate unacceptable performance.
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4.6.2

The calibration will be outsourced to an approved vendor/service
provider.
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4.0 Gravimetric POV A Intermediate Check
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