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 Introduction to samples and analytes

 LC-HRMS-Ion Mobility system and analysis approach

 Targeted Screening List Results

 Non-Targeted Results

 Conclusions

Overview
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 Samples
– eWaste (4), Canadian Household dust and 

Canadian eWaste Facility

 Data Independent Acquisition (DIA)
– Accurate mass measurement
– Ion mobility separation (IMS)
– Targeted and non-targeted data processing 

approach

Introduction to Study
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LC Method
LC System: Waters ACQUITY I‐Class (with Isolator Column in flow path)
Column:  ACQUITY UPLC BEH C18 2.1 x 50 mm, 1.7 µm 
Column Temp:  65 ˚C
Sample Temp: 4 ˚C
Flow Rate:  0.450 mL/min. 
Mobile Phase A:  2mM ammonium acetate in 98:2 water:MeOH
Mobile Phase B:  2mM ammonium acetate in MeOH
Total Run Time: 8.5 min.

Gradient:
Min.  Flow Rate  %A  %B
Initial  0.650  90.0  10.0 
0.5 0.650  90.0  10.0 
5.10  0.650  0  100 
6.60 0.650  0  100 
6.70 0.650  90.0  10.0 
8.50 0.650 90.0 10.0

TDCPP
100 ppb

10 ppb

no spike

TDCPP 
contamination
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DIA HRMS-IMS conditions: HDMSE

Size

Shape 

Charge

Acquisition Settings
Ionisation Mode: ESI negative and positive polarity
Capillary Voltage (kV): 1.0 (positive mode); 0.5 (negative mode)
Collision Energy (LE): 3 eV
Collision Energy (HE ramp): 20-55 eV
Scan Time: 0.25 sec
Acquisition Range: 50-1000 m/z
Drift Gas: N2

Collisional Cross Section 
(CCS)

Unit = Å2
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Small 
Compact

Large 
Extended

Ion Mobility Spectrometry (IMS) 

Slide courtesy of Severine Goscinny, ISP-WIV, Belgium
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Drift Time Alignment of Spectra

Low CE

High CE
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 QC and blank injections ensure quality of data

 Sample analysis
– Randomized replicate injections

o MVA

– Targeted search using library

Analysis Considerations and Approach

ESI-

CCS input in 
“Adduct” entry
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Targeted Results
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Identification Criteria
Mass Error < +/-5 ppm CCS delta (%) < +/- 2.0

Fragment Ion confirmation

Fragment Ion 
confirmation XIC
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ESI+ Confident IDs
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Non-targeted Results
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Principle Component Analysis: ESI-

Canadian eWaste facility 
Dust

Canadian eWaste facility 
BDE extraction

Extraction Blanks 
and Master Mix 

CS5

eWastes

Canadian Household Dust

FOCUSED QUESTION: Compare Canadian eWaste facility dust to Canadian Household Dust.
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Household markers
eWaste Facility markers

S-Plot: Comparing Canadian eWaste Facility and 
Household Markers



©2018 Waters Corporation 16

Database searching 

 These significant compounds (markers) were then 
subjected to a ChemSpider database search:

– KEGG
– Chemspiderman
– PubChem
– EPA DSSTox
– EPA Toxcast

 1000s of compounds to be searched and 
structures compared to the fragmentation pattern 
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 Increased relative abundance of various organophosphate molecules
– Additional to target screening library
– Decreased or not present in household dust
– Shared abundance with eWaste replicates

 Common fragments with targeted OPFRs recognized

Proposed ID summary: ESI+ eWaste Facility
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Additional OPFR Example

Compound m/z Charge
Retention 
time (min) CCS (angstrom^2)

4.45_574.0949n 575.1021386 1 4.45 226.44

Anova (p) q Value
Max Fold 
Change Highest Mean Lowest Mean

<1.1E‐16 <1.1E‐16 47304.6176

Canadian 
eWaste facility 

dust eWaste extraction blank
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 eWaste facility: TBBP-A and additional –Br  compound

Proposed ID summary: ESI- eWaste Facility

BDE Extraction
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Canadian Household:compounds similar in trend to 
Acetominophen

203 markers
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Carbendazim Confirmation

Solvent 
Standard

Observed in 
House dust? Error

CCS (Å2) 137.01 136.63 0.28%
Fragment Ion 1 160.0506 160.0508 1.26 ppm
Fragment Ion 2 132.0557 132.0554 ‐1.71 ppm

Standard confirmation
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 IMS provides additional dimension to HRMS data set and adds additional measurement  based on 
compound properties

 Non-targeted data acquisition approach is a powerful tool for rapid assessment of sample variation with 
respect to contaminant profiling

 Future Work
– CCS modeling

o Potentially useful for where analytical 
standards don’t exist? 

Conclusions and Future Work
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