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FC-143 in Water/Wastewater by SPNE/GCNS

Reference:

5 Determination of

72, No. 201, October
15, 2000, pp. 4865-4873. -

4. SPME Applications Guide Bull

5. Agilent Technologies Op

Cross Reference:

The following procedureg ! efe I:lCed in this document:

MC-EX-001, “GC/M
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Basic Principle:

Apparatus:

1. Hewlett-Packard Model 5890 (5 &1 Br 6890 Gas Chromatograph or

equivalent

2. Hewlett-Packard Model 5
equivalent

973 Mass Selective Detector or
oftware, Thru-Put Systems Target data

action (SPME) — Supelco - 100 pm
equivalent

5 m Cle;r vial with Teflon/silicon septum or equivalent

Plate — VWR — mini stirrer, Model 200 or equivalent

Stir Bars — VWR Teflon stir bars 1:/2" X 516" or equivaleht ’

8. Disposable Glass pipettes

9. 10 mL Class A graduated cylinder
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10. Syringes — 1 mL, 10 mL, 10 pl, 25 pk, 50 pl

11. Timers — Capable of measuri‘ng time to'30 minutes.
12. Class A volumetric flasks, aésorted sizes
13. Anélytical balance - Capable of Weigh;mg to 0.0001
Réagen_ts:~
1. 111 HCL reagént grade or equivalent
2. Ethanol — AAPER Chemical — ' 200 50f or equivalent

3. Chromatography column — 4 2"30M x 0.25 mm ID, 1.0 pmidf or
equivalent ' ‘

atrabutylammonium hydrogen sulfate (TBA-HS) - Fluka 89% pure or
equwalent lon pairing reagent

9. Diethyl Sulfate —Aldrich, 98% or equivalent Ethylation reagent

40, Sulfuric Acid — ACS grade or equivalent
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11. Deionized water

Standards:

Note: Working stocks are prepared by diluting stock solutions to the
concentration with a syringe and volumetric flask. '

C-143) - Weigh
nium saltinto a

1. Stock Pentadecafluorooctanoic acid Ammonh{__
approximately 0.02 g pentadecafluorooctan

standard spike
volume. = £

Hrononanoic acid surrogate — Weigh approximately 0.02g
fonanoic acid into a 10-mL volumetric flask and dilute to
.ethanol. Record in database or Dept 26 spikes and special
€book. This is a stock solution.

king Stock Heptadecafluorononanoic acid — Dilute the stock
ptadecafluorononanoic acid solution to 500 ppm using ethanol.

8. lon Paring Agent — Tetrabutylammonium hydrogen sulfate (TBA-HS) weigh
approximately (0.016 g to 100 mL deionized water) -

- 7. Diethyl Sulfate solution 0.15 Molar in ethanol — 2mL of diethyl sulfate in
" 100 mL of ethanol. :
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8. Calibration Levels

Level 1: F1432.5:
Level 2: F1435.0

Level 3: F14310.0:

Level 4; F14315.00:

Level 5: F14320.00;

Level 6: F14325.0
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25 pl of calibration and surrogate
intermediate + 10 pl of infernal
standard
50 pl of calibration and surrog
‘intermediate + 10 pL of interp
standard
100 pl of calibration
intermediate + 10 pls
standard .
150 pl of calib
intermedia} '

10 L of calibration and surrogate
intermediate + 10 pk of internal
standard
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ielonized water,
0.5 mL 1:1 HCL, -
to 5.0 mLs
deionized water,
0.5 mL 1:1 HCL,
to 5.0 mLs
deionized water,
0.5 mL 1:1 HCL,
to 5.0 mLs
deionized water,
0.5 mL 1:1 HCL,
to 5.0 mLs
deionized water,
0.5 mL 1:1 HCL,
fo 5.0 mLs
deionized water
0.5 mL 1:1 HCL,
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" The compounds used as surrogate standards are a
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Safety Precautions:

FC-143 is extremely dangerous in the neat room form. The time weighte
exposure hmlts is 0.1 mg/m®. Therefore extreme care must be ug

safety spotter.

Extraction/Ethylation Procedure:

NOTE: Prepare Standards/ Samples only when ready for analysis as variations in
ethylation time -and absorption time will affect results. A timer is used which can
measure two separate times, one for ethylation and one for absorption onto the fiber.
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1. Measure 5.0 mL of deionized water (sténdardé) or éample into 15 mL clear
vial and add 0.5 mL of 1:1 HCL to pH the solution below 3.

2. Spike Standards with appropria’té amount of target and surr

acid surrogate solution. Add 10 pl of 50 ppm BFBi
vial prior to ethylation. '

3. Add a rinsed stir bar and 250 pl_ of TBA-HS |

the pen height from 1.0 to 3.6 on the fiber pen. Insert the pen

i£ injection port and lower the fiber into the port. Press the START
[0 initiate the injection. '

TE: Consistent speed rate and timing for the ethylation, absorption and

nsertion steps greatly increases the reproducibility and precision of the '

method. Conditions above may change to increass sensitivity, reproducibility
and overall chromatography.
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GC/MS Analysis:

Instrument Setup
Detector — Mass selective detector (MSD
Detector temperature — 300°C

) 85°C, then

Oven Temperature Program —  45°C for 3 minutes, 5

Carrier —
Injection —
Injector Temperature—

Injettion Mode —

The conditions listed abov

A.

n aliquot of 0.5 ng/uL BFB must analyzed and meet the criteria described in
Table . If the criteria are not met, the mass spectrometer must be retuned
and BFB reanalyzed until all criteria are met. For BFB fiber analysis, Spike
50 pL of 50 ppm BFB working standard into 5.0 mL deionized water with

0.5 mL 1:1 HCL and place on the stir plate, insert the fiber pen, setto

1.0 through the septum and lower the fiber for 10.0 minutes. Raise the fiber,
remove the pen and insert into the injection port Start the injection.
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Jnitial

If the performance criteria are met for the BFB solution, perform an
calibration by injecting the six calibration standard solutions referd
previously. o

must be repeated unde'r conditions that will yielg
the MDL/LOQ solution. Instrument maintenay
may be required.

Due to the nature of the technique, | >,
days for analysis. Inthe eventag
resuming calibration standard i
previously, then inject a cor
standards and confim s
Response factors mus
calibration. If the %

gDy response factor comparison.
% drift in order to continue with

A(X) = Area of the quantitation ion for the compound being measured
C(is) = Concentration of the specific internal standard

A(is) = Area of the qﬁanti‘ration ion for the specific internal standard

"~ C(x) = Concentration of the compound being meaéured
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C. For FC-143 and the surrogate PFNA, calculate the mean RF from the REg of the
six calibration standards. Calculate the relative standard deviation:

%RSD = —°2 _ x 100
_ Avg RF
Where: |
RF-avg RF
SD = Z a;/g and
n__

L BFR must be analyzed and meet the criteria
. If the criteria are not met, the mass spectrometer must

c{)-cle)
-—————————C('_) 100

Where:
C(i) = Calibration check compound standard concentration

C(c) = Measured concentration using selected quantitation method
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The percent drift for FC-143 should not be greater than + 20%. If the %drift
exceeds 20%, then corrective action must be taken and a new initi
calibration may need to be performed.

3. The absolute areas of the quantitation ions of the internal st

action must be ‘[aken and documented.

4. The MDL/LOQ standard must be injected aftgf t BFB and a
compliant continuing calibration check sta
FC-143 in the MDLALOQ solution. Ifth
the tuning and calibration procedure g
will yield 2 detection for FC-143 ingh

uisition, use the same software to tentatively identify
e window of interest. Examine the ion abundances of
atogram. 1f the ion abundance of the FC-143 jon used for
Texceeds the calibration range, dilute the aliq_udt and
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Qualitative Analysis:

A compound is identified by Comparisoh of the sample mass spectrum (

should be met:

1. The 'sample component retention time should be;
observed for the component when a calibratic

2. Allions in the reference spectra at >10
présent in‘the sample mass spectra
An example spectrum for the ethy
Figure 1.

a of the quantitation ion for the appropriate internal standard
RF = Average responée factor from the current initial calibration

V(o) = Original water sample volume (in-liters)
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Quality Assurance:

At least one deionized water blank, laboratory control spike, and spike du
analyzed with every group. A matrix spike and matrix spike duplicate gz
analytical batch, unless insufficient client sample volume is supplied.
LCSD must be substituted for the MS/MSD extraction. The spikig

analytes of interest. A surrégate sta_ndérd spiking solution co
acid is also added. '

Revision Log:

Initiated Date: 03/28/01

Ver.#  Effective D&
01 APR 4

0615_01.
040907
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Prepared by:

Approved by: %w-// (‘_/M/ P’

Approved by: el R W\(‘}@/«m

Quality Assuranse
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Tablel

BFB Key lon Abundance Criteria

Mass lon Abundance Criteria

50  15%to 40% of mass 95
75 30% to 60% of mass 95
95 base peak, 100% relative abundances
96 5% to 9% of mass 85

173 less than 2% of mass 174

174 greater than 50% of mg!

175 5% t0.9% of mass.&

ge&%fan 101% of mass 174

§ } Effective Date: APR G § bl
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