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Today, I will discuss….
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• Approaches to measuring non-targeted PFAS in 

Air

• ASTM Method –

• D8591 – TD/GCMSMS

• D8560 – Guide for PFAS in indoor air

• Instrumentation

• Markes International (Sample prep Unit)

• Metrohm Combustion IC

• Instrument Integration and Data

• Q&A

2025 NEMC - St.Louis MO
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Monitor/measure Volatile PFAS?
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✓ In recent years, there is major PUSH towards reduction of PFAS use

✓ At the same time, assessment of PFAS and destruction of PFAS compounds in environment

✓ Global movement to BAN and REPLACE AFFF types of PFAS – Fire fighting foams

✓ There are several innovative PFAS remediation technologies developed

✓ Multiple effective technologies involve some kind of high temperature degradation to completely 
“mineralized” PFAS into inorganic salts of Fluoride

✓What are the products of incomplete degradation? VOLATILE PFAS compounds

2025 NEMC - St.Louis MO
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The analytical thermal desorption process

Stage 1: On-line/canister/bag sampling

Whole air/gas samples, from canisters, bags or manifolds, are 
introduced directly to the focusing trap at controlled flows 
and/or for precise time intervals

Trap desorbed in reverse flow 

of carrier gas – Backflush

Stage 2: Trap desorption

• Focused sample is rapidly heated, at 
rates up to 100 ºC s-1, in a reverse 
flow of carrier gas to release retained 
compounds

To detector 



8,47 16,94 25,41

4,76

9,52

14,28

HiSorb high-
capacity sorptive 

extraction

Headspace (HS) & 
HS–trap

SPME (fiber & Arrow) & 
SPME–trap

…but how do you get your sample onto the trap?

Volatile organics: Accessories & consumables for sample collection & introduction

Canister / sampling 
bag

On-line air stream

Thermal desorption 
(TD) tubes
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Innovation at the heart of every instrument…

This powerful combination allows:

Analyte preconcentration and enrichment to increase 
analytical sensitivity for Total Fluorine analysis.

Backflush operation, for compatibility with multi-bed 
sorbents, thus analysis of a wide compound range in a single 
run.

Analysis of challenging VVOCs, by combining multi-sorbents 
with electrical cooling down to -30°C.

Cryogen-free, backflush focusing trap and inert, low-volume valve

Patented TD valve 
Low volume, inert, uniformly-heated. 
Enables split re-collection, backflush & 
unique application range.
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• A sample undergoes Heat + Oxygen - Breaks covalent bonds to remove 
halogens from organic molecules

• SOX, HX, X2 are absorbed (H2O2) and injected into IC (16 min run)
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Basic Principle of C-IC instrument
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Metrohm CIC

Combustion Oven and ABDLiquid HandlingIon Chromatography
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Sample Preparation Device from
Markes International

Unity xr – Focusing trap for 
VOA compounds

CIA Advantage – Canister 
Autosampler (14 Canisters)

Unity xr – Heated X-fer Line 
to CIC

Canisters for Air Sampling (pressurized 
with N2 gas for CIC)

92025 NEMC - St.Louis MO



8,47 16,94 25,41

4,76

9,52

14,28

Sample Preparation Device from
Markes International interfaced with Metrohm C-IC

0.25mm ID Fused silica x-fer line 
inserted into sample port of CIC

102025 NEMC - St.Louis MO
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Sample – MagIC Net

2025 NEMC - St.Louis MO

Input 1 on 2 will allow switch to Combustion when Markes device – Trap heating



8,47 16,94 25,41

4,76

9,52

14,28

12

Combustion – MagIC Net

2025 NEMC - St.Louis MOAfter combustion- GC switched to inactive
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Sample Nesting – MagIC Net

2025 NEMC - St.Louis MO

Markes device waiting 
to switch to active after prep steps 
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Blank Analysis before analyzing any samples

• Black Trace – CIC system Blank
• Red Trace – X-fer line Blank
• Green Trace – Focusing Trap Blank
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F
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Calibration Overlay (3ng – 125ng F)
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Calibration Curve
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Sample prep in Canister #2
• TFA spiked into Canister and pressurized with 

N2 gas at 1 atm

Sample injection
• 50mls sample through CIA and Unity focusing trap
• 200uL Loop Injection (MiPT used for Calib Curve)

• Fluoride mass (absolute) 0.025 ug→ 25ng3.13 ng – 25 ng - Overlay

Canister # 2

17

F
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Canister # 2 – lowest concentration replicates
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3 ng – 6 replicates
Avg – 3.37ng
RSD – 3.822%

2025 NEMC - St.Louis MO
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Houston Lab Air sampling and analysis

2025 NEMC - St.Louis MO 19

• 500mls of House air sampled (10 minutes)
• Desorbed into CIC

• Total Fluorine in MUSA Pasadena 
Lab Air = 522 picogram (only 2 data points)
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Conclusions
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• Metrohm USA and Markes International created an 
innovative technique to compliment OTM-50 method 
(targeted compounds) for monitoring Total Fluoride in 
Air

• This technique is canister-based technique which is 
very common in Air Monitoring methods like TO-14 and 
TO-15

• Limit of quantitation (LOQ) can be extremely low 
depending on the volume of sample trapped and 
injected on the IC

2025 NEMC - St.Louis MO



8,47 16,94 25,41

4,76

9,52

14,28

5

1

2

4

3

Expertise in CIC Analysis

Single Vendor Support for   

Entire System

Innovative technology for 

Inorganic Fluoride removal

Flexible Calibration and Sample 

Handling Options

Streamlined Software Integration

Metrohm CIC Advantages
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Thank You
Questions?  Please contact us at communications@metrohmusa.com

2025 NEMC - St.Louis MO 22
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