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EPA 8270D/E: Semi-volatile compounds analysis by GC/MS

Requirements of the method

» Instrument Performance Checkout
« Pass DFTPP tuning check
» Pass DDT breakdown percentage (<20% total)
» Pentachlorophenol and benzidine tailing factors < 2.0
* |somer pair resolution

« Calibration curve: 0.1 to 100ppm
* Achieve linearity and verify responses £20%
» Use average response factors, or linear regression fit, where necessary
« Continuing Calibration Verification: Cal drift within £20% for >80%* compounds
— Study used >90% compounds
* Internal Standards: Area of IS peak area drift within £50%
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EPA 8270D/E: Semi-volatile compounds analysis by GC/MS

Ability of new fritted liner to achieve 8270 requirements

* Instrument Performance Checkout

Pass DFTPP tuning check

Pass DDT breakdown percentage (<20% total)
Pentachlorophenol and benzidine tailing factors < 2.0
Isomer pair resolution

Calibration curve: 0.1 to 100ppm
* Achieve linearity and verify responses +20%
» Use average response factors, or linear regression fit, where necessary

Ability to use fritted and wool liners with same calibration curve

Lifetime comparison to wool liners
« Continuing Calibration Verification: Cal drift within £20% for >80%* compounds
— Study used >90% compounds
* Internal Standards: Area of IS peak area drift within £50%
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Method parameters

Parameter Value 5/ 4% Agilent Technologies 5190-511
Injection volume 1L =  sewues

Split/splitless 280 °C;

Pulsed splitless 30 psi until 0.6 minutes;
Purge 50 mL/min at 0.6 minutes;
Switched septum purge 3 mL/min

i

Agilent Ultra Inert splitless single-taper
liner with frit (p/n 5190-5112)

Column temperature 40 °C (hold for 0.5 minutes), 10 °C/min to
program 100 °C, 25 °C/min to 260 °C, 5 °C/min to 280
°C, 15 °C/min to 320 °C (hold 2 min) I

Column J&W DB-8270D 30 m x 0.25 mm x 0.25 ym
column SrEt

Carrier gas and flow rate Helium at 1.3 mL/min, constant flow

MS parameters
Transfer line temperature [EY{I®:

lon source temperature 300 °C

Quadrupole temperature 150 °C

]

Drawout lens 9mm

August 11, 2019 Confidentiality label Regulatory statement (if applicable) Agilent




EPA 8270D/E: Semi-volatile compounds analysis by GC/MS

Ability of new fritted liner to achieve 8270 requirements

* Instrument Performance Checkout

Pass DFTPP tuning check

Pass DDT breakdown percentage (<20% total)
Pentachlorophenol and benzidine tailing factors < 2.0
Isomer pair resolution

Calibration curve: 0.1 to 100ppm
* Achieve linearity and verify responses +20%
» Use average response factors, or linear regression fit, where necessary

Ability to use fritted and wool liners with same calibration curve

Lifetime comparison to wool liners
* Continuing Calibration Verification: Cal drift within £20% for >80%* compounds
— Study used >90% compounds
* Internal Standards: Area of IS peak area drift within £50%
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8270D/E Initial Qualification: 25ppm DFTPP tuning standard

 Pass DFTPP tuning check
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DFTPP ion ratios: Initial Qualification Pass DFTPP tuning check W/

Relative to | Lower |Upper limit % Relative Pass/fail
mass NEET I|m|t % abundance %

(51 | 198 27.4 Pass
(68 | 69 o 1.7 Pass
69 0 2 0.5 Pass
442 40 60 41.0 Pass
442 0 1 0.7 Pass
(198 YY) 50 100 74.7 Pass
(199 | 198 5 9 6.8 Pass
442 10 30 28.8 Pass
(365 | 198 1 100 4.1 Pass
(441 [V 1 100 84.9 Pass
(442 YY) 100 100 100 Pass
(443 YY) 17 23 19.4 Pass
+ Scan (rt: 12.514 min) 25ppm_QC_fritLow1_01_19Feb1.D Apex Subtract None (Auto)
%105 4420
3_5: 198.0
5]
2'2: 255.0
1'?_ (0 [ 275.0
057 ‘ ‘ 939 | |.1480 18F0| L ﬁo l f 200 s230, 3650 20 .H 4740
4!] 6!] Bﬂ 10!] 12!] 14!] 16!] 180 2l]0 220 240 260 280 300 32!] 340 360 380 4!]0 420 440 460 48!] 500 52!] 540
m/z
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8270 Qualification: Benzo(b)fluoranthene and benzo(k)fluoranthene separation

Isomer pair resolution >50% \/

Benzo(k)fluoranthene
Benzo(b)fluoranthene
~70%
- V
17.5 17.6 17.7 17.8 17.9 18 18.1 18.2 183 18.4
Time (min)
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Additional isomer pair resolution

Chrysene
1-Naphthalenamine 2-Naphthalenamine
Benz[a]anthracene
Nearly baseline resolved _
Nearly baseline resolved

T T T /\ T T T T T T T T T T T T T T T
10.7 108 109 1 11.1 1.2 13 114 15 153 15.4 155 156 15.7 15.8 159 16 16.1

Time (min) Time(min)

Phenanthrene Anthracene

Nearly baseline resolved
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EPA 8270D/E: Semi-volatile compounds analysis by GC/MS

Ability of new fritted liner to achieve 8270 requirements

* Instrument Performance Checkout

Pass DFTPP tuning check

Pass DDT breakdown percentage (<20% total)
Pentachlorophenol and benzidine tailing factors < 2.0
Isomer pair resolution

Calibration curve: 0.1 to 100ppm
* Achieve linearity and verify responses +20%
» Use average response factors, or linear regression fit, where necessary

Ability to use fritted and wool liners with same calibration curve

Lifetime comparison to wool liners
* Continuing Calibration Verification: Cal drift within £20% for >80%* compounds
— Study used >90% compounds
* Internal Standards: Area of IS peak area drift within £50%
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Achieving Calibration with Splitless Fritted Liner

Calibration curve linearity from 0.1 to 100ppm

» Achieved linearity with average response factors
(RFs) for 93 compounds

» Average RSD in RFs: 10.25 %

4 compounds required linear regression MMM
P k J Lkdﬁ”‘“ u ) U

L L L D L L L L L
10 12 14 16 18 20 min

Full TIC of 10ppm target analytes and surrogates and 40ppm ISTDs

Compound No. | Compound Calibration range (ug/mL) | Percent difference of lowest level
standard (+30 % required)

Benzoic acid 0.9983 0.5-100 20.0
51 2,4-Dinitrophenol 0.9989 0.5-100 8.0
52 4-Nitrophenol 0.9958 0.2-100 -5.0

63 2-Methyl-4,6-dinitrophenol 0.9964 0.5-100 -14.0
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Calibration Curve for N-nitrosodimethylamine (NDMA)

Quant ion: 0.1ppm

+ EIC (74.0) Scan 100ppb_AccuStd96_cal_1.D

£ x103 3.090 min. 01 tO 100 ppm
8 1.4+ ;
O :
1.2+ | 0 —_— o)
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Calibration Curve for hexachlorocyclopentadiene

Quant ion: 0.1ppm

+ EIC (237.0) Scan 100ppb_AccuStd96_cal_1.D

2 %10 3 9.829 min.
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o
3.5
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Calibration Curve for benzidine

Quant ion: 0.1ppm

+ EIC (184.0) Scan 100ppb_AccuStd96_cal_1.D
x10 3 13.734 min.
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0.1 to 100 ppm
Avg RF %RSD =8.74 %

Benzidine - 13 Levels, 13 Levels Used, 13 Points, 13 Points Used, 0 QCs
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Calibration curve linearity from 0.1 to 100ppm:
Achieved for 93 of 97 compounds with average response factors

30 -

25

N
o

10 A

Relative Response Factor % RSD
>

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47 49 51 53 55 57 59 61 63 65 67 69 71 73 75 77 79 81 83 85 87 89 91 93 95
Compound number

Comparison of percent RSDs of the target analytes for calibration ranges from 0.1 to 100 ng/uL

i Agilent
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EPA 8270D/E: Semi-volatile compounds analysis by GC/MS

Ability of new fritted liner to achieve 8270 requirements

* Instrument Performance Checkout

Pass DFTPP tuning check

Pass DDT breakdown percentage (<20% total)
Pentachlorophenol and benzidine tailing factors < 2.0
Isomer pair resolution

« Calibration curve: 100ppb to 100ppm \/
* Achieve linearity and verify responses +20%
» Use average response factors, or linear regression fit, where necessary

« Ability to use fritted and wool liners with same calibration curve

» Lifetime comparison to wool liners
« Continuing Calibration Verification: Cal drift within £20% for >80%* compounds
— Study used >90% compounds
* Internal Standards: Area of IS peak area drift within £50%
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Overlay of splitless frit and wool liners
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Isomer Resolution: Compare Frit and Wool EIC Overlays

August 11, 2019

17.5

17.6

Benzo(k)fluoranthene

Benzo(b)fluoranthene

|

Splitless frit liner - Black
Splitless wool liner - Blue

) L
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Time (min)
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Lifetime testing: Soil matrix

| Run_| Sample type | Name

1 DCM blank DCM blank . Criteria: .
2 DFTPP tuning mix 25ppm QC check DDT % breakdown <20%
£ S0 SIS ZAYEfET Mini-CCV Pentachlorophenol, benzidine tailing factor <2.0
4 AccuStd 96 comp mix 20ppm ccv .
5-14 8x diluted soil matrix (10runs)  Soil matrix DFTPP lon ratios pass
15 DCM blank DCM blank CCV: Cal drift within £20% for >90%* compounds
16 DFTPP tuni ix 25 QC check . ey
g b Soppim - enee ISTD: Area of IS peak area drift within +50%
17 8270 short mix 20ppm Mini-CCV
18 AccuStd 96 comp mix 20ppm CCV Liner types

19-28 8x diluted soil matrix (10runs)  Soil matrix

Agilent Ultra Inert frit

29 DCM blank DCM blank

30 DFTPP tuning mix 25ppm QC check Splitless single taper with wool A
31 SE2010) SR IR 2R A Splitless single taper with wool B
32 AccuStd 96 comp mix 20ppm Cccv

Splitless single taper with wool C
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Lifetime Comparison: Frit vs. Wool A
DDT % breakdown

DDT % breakdown

40 -

35 A

30 A

25 1

20
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10 1

Average Frit lifetime: 23 matrix injections
Average Wool A lifetime: 12 matrix injections
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Ison: Frit vs. Wool A
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Soil matrix lifetime testing: Frit vs. wool liners

Liner type Average initial DDT Average lifetime | Average final DDT %
% breakdown (QC1) | (number of matrix breakdown
injections)

Agilent Ultra Inert frit 0.91 % 23 matrix injections 241 %
Splitless single taper 1.56 % 12 matrix injections 26.4 %

with wool A

Splitless single taper 1.06 % 10 matrix injections 25.0 %

with wool B

Splitless single taper 1.02 % 10 matrix injections 30.1 %

with wool C

i Agi ies 5190-511
— A ﬁgcr,lé!g;ﬂachnulogles 5 j
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Peak recovery after liner replacement hexachlorocyclopentadiene

2,4-dinitrophenol /\
Al

hexachlorocyclopentadiene

Liner 1: Run 1
Liner 1: After 20 matrix L inar B
Liner 2: New liner \ Liner 1: After 20 matrix injections
Liner 2: New liner
wE T T " " we 98 9.85 99

e(min)

Liner 1: Run 1

Liner 1: After 20 matrix injections
Liner 2: New liner, Run 1

Liner 2: After 20 matrix injections
Liner 3: New liner, Run1

9.65 9.7 9.75 9.8 9.85 9.9
Counts vs. Acquisition Time (min)

£'1.- Agilent
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EPA 8270D/E: Semi-volatile compounds analysis by GC/MS

Ability of new fritted liner to achieve 8270 requirements

* Instrument Performance Checkout \/
« Pass DFTPP tuning check
» Pass DDT breakdown percentage (<20% total)
» Pentachlorophenol and benzidine tailing factors < 2.0
* |somer pair resolution

Calibration curve: 0.1 to 100ppm \/
* Achieve linearity and verify responses +20%
» Use average response factors, or linear regression fit, where necessary

Ability to use fritted and wool liners with same calibration curve\/

Lifetime comparison to wool liners \/
» Splitless fritted liners have ~2x longer lifetime than splitless wool liners
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Thank you for your attention!




