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How GC-APCI works
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v2.0 GC-APCI Interface




v2.0 GC-APCI Interface

= Also changed the tee piece design




Ionization Mechanisms
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v2.0 GC-APCI Interface Performance

= With HTL at 380°C and GC carrier gas ramped up to 15mL/min

C60




v2.0 GC-APCI Interface Performance

= Comparison of Deca-BDE (209)
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v2.0 GC-APCI Interface Performance

= Evaluated dioxins and furans (EPA1613 CS3 standard) with a
107 repeat acquisition (62 hour long) experiment

OCDD OCDF
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Performance Evaluation

= Started evaluation using a single component 2,3,7,8 TCDD
sample (Supelco) diluted to various concentrations

= Used to evaluate linearity of response and establish limit of
detection and point of saturation

= 1.0uL injections on an 7890A GC, split/splitless injector
operating in pulsed splitless mode

» GC column was an DB-5MS 30m x 0.25mm x 0.25um

= Monitored the two primary isotope MRM transitions
- 319.9 -> 256.9
- 321.9 -> 258.9
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2,3,7,8 TCDD - 100fg injection

1004

Wz 1000

Isotope Ratio = 96.2%
Expect Ratio = 95.9%
Ratio Error = 0.3%

Signal to Noise = 5888:1
[PtP using 10 peak widths of noise]
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2,3,7,8 TCDD - 10fg injection
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Ratio Error = 1.8%

Signal to Noise = 640:1
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Limit of Detection

= First method for evaluating LoD is by regression of the
relationship between signal to noise and sample amount

= Define the LoD as a signal to noise ratio of 3:1

- Peak to peak noise
— Over 10 peak widths
- As defined in European dioxin and furan legislation”

= Using n between 3 and 12 for injection amounts of 250ag,
500agqg, 1fg, 2.5fg, 5fg and 10fg

*Commission Regulation (EU) 589/2014, laying down methods of sampling and analysis for
the control of levels of dioxins, dioxin-like PCBs and non-dioxin-like PCBs in certain foodstuffs.
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Limit of Detection

Regression of S/N
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2,3,7,8 TCDD - 500ag Reproducibility

Injection number Peak Area lon Ratio Error (%) | Signal to Noise

1 73 -6.2 13
2 85 -2.1 41
3 384 -3.2 56
4 82 -4.3 43
5 79 2.3 27
6 83 -0.7 43
7 74 2.9 27
8 81 -2.2 53
9 74 2.7 35
10 75 6.3 32
11 71 -7.2 44
12 82 -4.7 37

Mean 78.5

%RSD 6.2
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Linearity and dynamic range

Compound name: 2,378 TCDD
Correlation coefficient: r= 0993209, r2 = 0998414
Calibration curve: 135285 F 1+ 121141
Response type: External Std, Area
Curve type: Linear, Origin: Exclude, Weighting: 12, Axis trans: Mone
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linearity within £8% over the range of 100ag to 100pg
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Isotope Ratio Accuracy

2,3,7,8 Tetrachlorodibenzo-p-dioxin Isotope Ratio Error
10
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Performance with calibration standard
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10fg 2,3,7,8 TCDD on 60m column
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QA/QC ash extract - TCDD
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Sample from Hall Analytical, Manchester, UK
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QA/QC ash extract
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Comparison of HRMS (Sector) with
APGC Xevo TQ-S

Atmospheric pressure chemical ionization tandem mass spectrometry

(APGC/MS/MS) an alternative to high resolution mass spectrometry

(HRGC/HRMS) for the determination of dioxins. m
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Soil Extracts

m 9,2fg 2,3,7,8 TCDD, isotope error +3.5%

1001 9

321.89 > 258.93

0
15!00 I 15!50 ‘ 16.‘00 ‘ 16.‘50 I 1?.‘00 17.50 18.00 18.‘50 I 19.‘00 ‘ 19!50 ‘ 20.00 20.50 21.00 ‘ 21!50 ‘ 22.‘00 I 22.‘50 I 23!00 I 23!50 24.‘00 I 24.‘50 I 25.‘00 ‘ 25!50 I

1001 999

319.90 > 256.93

Time

f\\-\_/\ﬂ__r\.

15!00 I 15!50 ‘ 15.‘00 ‘ 15.‘50 I 1?.‘00 I 17150 I 18!00 I 18.‘50 I 19.‘00 ‘ 19!50 ‘ 20.‘00 I 20.‘50 I 21!00 ‘ 21!50 ‘ 22.‘00 I 22.‘50 I 23!00 I 23!50 24.‘00 I 24.‘50 I 25.‘00 ‘ 25!50 I

Sample from Penn State University, USA
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Pork Fat Extract

= HpCDF trace of pork fat extract

2.6fg of 1,2,3,4,6,7,8 HpCDF
Isotope Ratio (223/270) = 0.826
Expected Ratio = 0.799, Error = +3.4%

407.78 > 344.82

‘ J\ 409.78 > 346.82

Sample from LABERCA, France

26



Conclusions

= Xevo TQ-XS (tandem quadrupole) with APGC (GC-APCI) meets
or exceeds performance requirements for analysis of dioxins in
environmental matrices

= Single instrument can be used for high sensitivity GC and LC
MS/MS for coverage of a broader range of environmental
matrices and analytes — dioxins/BFRs to PFAS’s/microcystins
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Thank you for your time

mQuestions?




