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Table S1. Curated overview of DGT LA-ICP-MS studies (non-exhaustive), detailing DGT gel binding 

phases, LA and ICP-MS instrumentation, reported resolutions, and application fields  

DGT gel binding phase LA system ICP-MS Resolution Application field Reference 

Chelex-100, Titanium dioxide, 

zirconium hydroxide  

NWR213, ESL, 

USA and NWR193, 

ESI NWR, USA 

Agilent 8800, Agilent 

Technologies and NexION 

2000B, PerkinElmer 

sub-100 μm Materials science [1] 

Suspended particulate reagent-

iminodiacetate (SPR-IDA)  

NWR213, ESI, MT, 

USA 

Agilent 8800, Agilent 

Technologies, Santa Clara, 

CA, USA 

sub-100 μm Materials science [2] 

SPR-IDA UP 193-FX208, ESI, 

NWR, CA, USA 

NexION 300D not 

specified 

Environmental 

science 

[3] 

SPR-IDA, zirconium hydroxide  UP 193-FX, ESI, 

NWR, Portland, 

USA 

ELAN 9000 DRCe, 

Perkin-Elmer, Waltham, 

MA 

sub-100 μm Environmental 

science 

[4] 

Zr oxide, AgI, SPR-IDA UP 193-FX, ESI, 

NWR  

NexION 350D, Perkin 

Elmer 

sub-mm Environmental 

science 

[5] 

SPR-IDA, zirconium hydroxide  UP 193-FX, ESI, 

NWR, USA 

NexION 300D, Perkin 

Elmer, USA 

sub-mm Environmental 

science 

[6] 

SPR-IDA, zirconium hydroxide  UP 193-FX, ESI, 

NWR Division, 

Portland OR, USA 

NexION 300, Perkin-

Elmer 

sub-100 μm Environmental 

science 

[7] 

AgI, SPR-IDA ESI 193FX LA 

system 

Thermo Elemental X-

SeriesII 

sub-100 μm Environmental 

science 

[8] 

Zirconia Nd:YAG 213 nm, 

NWR, USA 

Agilent Technologies 

7500, USA 

sub-mm Environmental 

science 

[9] 

SPR-IDA UP 193-FX, ESI, 

NWR, Portland, 

USA 

ELAN 9000 DRCe, 

Perkin-Elmer, Waltham, 

MA 

sub-mm Environmental 

science 

[10] 

SPR-IDA, zirconium hydroxide, 

resin DOWEX 

NWR 193-FX, ESI, 

NWR, Portland, 

USA 

NexION 350D sub-mm Environmental 

science 

[11] 

SPR-IDA, zirconium hydroxide  UP 193-FX, ESI, 

NWR, Portland, 

USA 

ELAN 9000 DRCe, 

Perkin-Elmer, Waltham, 

MA 

sub-100 μm Environmental 

science 

[12] 

SPR-IDA, zirconium hydroxide  UP 193-FX, ESI, 

NWR, Portland, 

USA 

 Elan DRCe, Perkin Elmer, 

Waltham, MA, USA 

sub-mm Environmental 

science 

[13] 

Zirconium hydroxide, SPR-IDA UP 193-FX, ESI, 

NWR, CA, USA 

NexION 300, Perkin-

Elmer MA, USA 

sub-mm Environmental 

science 

[14] 

SPR-IDA, zirconium hydroxide  UP 193-FX, ESI, 

NWR, CA, USA 

NexION 350, Perkin-

Elmer, USA 

sub-100 μm Environmental 

science 

[15] 

Titanium dioxide Not specified Not specified sub-mm Environmental 

science 

[16] 

Chelex-100 resin and zirconium 

hydroxide 

NWR imagegeo193, 

elemental scientific, 

USA 

icpTOF R, Tofwerk, 

Switzerland 

sub-mm Environmental 

science 

[17] 
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Table S1. (continued) 

DGT gel binding phase LA system ICP-MS Resolution Application field Reference 

AgI, SPR-IDA Cetac LSX100  Varian Ultramass ICP-MS sub-mm Environmental 

science 

[18] 

Chelex-100 resin, zirconium 

oxide and silver iodide 

ASI RESOLution-

LRS155 laser 

microprobe 193 nm 

ArF laser 

Agilent Technologies 

7700, USA 

sub-mm Environmental 

science 

[19] 

3-mercaptopropyl-

trimethoxysilane 

Resolution LR/S155 

laser ablation system 

equipped with 

Coherent Compex-

Pro 193 nm ArF 

excimer laser 

Agilent Technologies 

7700, USA 

sub-mm Environmental 

science 

[20] 

Ferrihydrite UP-193, New Wave 

Research, Fremont, 

CA 

ELAN DRCe, Perkin-

Elmer, Waltham, MA 

sub-mm Environmental 

science 

[21] 

Ferrihydrite  UP-193, New Wave 

Research, Fremont, 

CA 

ELAN DRCe, Perkin-

Elmer, Waltham, MA 

sub-100 μm Environmental 

science 

[22] 

Chelex-100  NWR 193, ESI, 

NWR, Portland, 

USA 

Element XR, Thermo 

Fisher Scientific, Bremen, 

Germany 

sub-mm Environmental 

science 

[23] 

SPR-IDA NewWave UP-213 Thermo Electron  Series 

(Hemel Hempstead) 

sub-mm Environmental 

science 

[24] 

Silver iodide, iron oxide New Wave UP-213 Thermo Electron X Series, 

Hemel Hempstead, UK  

sub-mm Environmental 

science 

[25] 

Silver iodide, ferrihydrite Not specified Not specified sub-mm Environmental 

science 

[26] 

SPR-IDA UP 193-FX, ESI, 

NWR, CA, USA 

NexION 350D, Perkin-

Elmer, MA, USA 

sub-100 μm Environmental 

science 

[27] 

Chelex-100  NWR213, ESI, 

Fremont, CA, USA 

Agilent Technologies 

7700cs, USA 

sub-mm Environmental 

science 

[28] 

SPR-IDA, zirconium 

hydroxide,3-mercaptopropyl-

functionalized silica gel 

NWR193, ESI, 

NWR, Portland, OR, 

USA 

NexION 350D, Perkin 

Elmer, Waltham, MA, 

USA 

sub-mm Environmental 

science 

[29] 

SPR-IDA, zirconium hydroxide  NWR193, ESI, USA NexION 2000B sub-mm Environmental 

science 

[30] 

SPR-IDA Nd:YAG 266 nm 

CETAC LSX-100 

Thermo X7  sub-100 μm Environmental 

science 

[31] 

SPR-IDA Nd:YAG 213 nm, 

NWR, Cambridge, 

U.K.  

Thermo X series 2 sub-mm Environmental 

science 

[32] 

SPR-IDA NWR193, ESI, USA ELEMENT2, Finnigan, 

Thermo Electron 

Corporation, Germany 

sub-mm Environmental 

science 

[33] 

Chelex-100, SPR-IDA  ESI 193FX Thermo Elemental X-

Series II 

sub-100 μm Environmental 

science 

[34] 
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Table S2. Laser ablation settings for PTFE foil patterning 

Parameter Setting 

Laser NWR193 (ESI) 

Ablation mode Burst 

Aperture IVA 

Burst counts 1 

Passes 25 

Carrier gas (He) / L min-1 0.8 

Spot size / µm 100, 50, 25, 10, 5 

Energy / % 100 
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Table S3. Experimental configurations and LA-ICP-MS operating conditions 

Parameter Experimental conditions (by experiment/sub-experiment) 

Experiment 1 2 3 

Sub-experiment 1.1 1.2 2.1 2.2 2.3 2.4 2.5 2.6 3.1 3.2 

Contact material PTFE foil G400PB Cu TVM PCB 1 PCB 2 

DGT gel PU-C-Zr - PU-C-Zr - PU-C-Zr PU-C-Zr 

DGT contact time 6 h 24 h - 15 min - 15 min 5 min 20 min 15 min 

ROI order 1-15 1-15 1 2 3 4 5 6 7 8 9 10 1 2 3 4 5 

Analysis time / h 2.9 2.6 0.2 1.9 2 0.4 1.8 1.4 1.9 0.6 0.6 2.4 4.7 1.3 1.9 1.9 1.9 

Laser ablation system imageGEO 193 nm ArF (Elemental Scientific Lasers) 

Ablation mode Imaging 

Aperture XYR 

Carrier gas (He) / L min-1 0.8 

Spot size / µm 50 5 

Overlap / µm 45 4 

Scan speed / µm s-1 500 10 

Repetition rate / Hz 100 10 

Energy / J cm-2 6 1 2 1 2 2 

Line length / µm 4000 500 1500 500 1500 500 1500 1500 1000 1500 

Interline distance / µm 50 5 

ICP-MS NexION 2000 (Perkin Elmer) 

Sampler/skimmer cone Ni 

Plasma gas (Ar) / L min-1 17 

Measured isotopes 13C, 27Al, 63Cu, 65Cu, 66Zn 13C, 63Cu, 65Cu 

Integration time per m/z / s 0.01 – 0.02 0.03 

Total acquisition time / s 0.091 
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Figure S1. Photographs of experimental setups 

 

Fig. S1 Photographs of the DGT-based experimental setups used in this study. (A) Piston-type DGT-PTFE immersion 

setup (with DGT sampler retrieved from immersion solution after sampling), (B) DGT-Cu grid contact setup, (C) 

DGT-PCB 1, and (D) DGT-PCB 2 contact setup during sampling.  
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Figure S2. 13C intensities for DGT gels analyzed at 50 µm and 5 µm laser spot sizes 

 

Fig. S2 13C signal behavior during LA-ICP-MS ablation of DGT gels at different laser spot sizes. (A) PU-C-Zr gel 

ablated with a 50 µm spot size. (B) PU-C-Zr gel ablated with a 5 µm spot size. Subpanels A1 and B1 show the 13C 

intensity along the first ablation line, whereas A2 and B2 show the average 13C intensity per line over 40 consecutive 

ablation lines  
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