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Section S1: Preparation of aqueous aldehyde standards
	In order to determine the linear dynamic range in which the PFPH vial is useful, aqueous solutions were formulated by spiking an aldehyde stock solution containing C4 through C9 linear aldehydes in acetonitrile into nano-pure water, yielding concentrations ranging from 10-200 µg/L by volume. Each solution was analyzed within 10 minutes of formulation. For all extractions, a magnetic stir bar was used to agitate 20mL of solution in a 40 mL amber headspace vial at 1500 rpm for 2 minutes prior to sample extraction at room temperature; agitation was maintained throughout the sampling.
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Figure S1: Block-heaters used to maintain constant vial temperature via an internal thermocouple. Front and top views are of the in-lab version, while the portable image shows a modified block heater plugged into an unmodified TRIDION-9 battery pack. 

[image: ]Figure S2: Schematic of the reaction between PFPH and an aldehyde or ketone, as described by Ho et al.1

Section S2: Mechanism of the Derivatization Reaction and identification of the derivatization product
	When reacted with PFPH, aldehydes undergo a dehydration reaction, progressing through an alcohol reaction intermediate, and eventually resulting in the loss of a water molecule, forming a hydrazone.1 The formed hydrazone contains a double bond between the terminal nitrogen of the initial hydrazine functionality of the derivatization reagent and the carbon associated with the carbonyl functionality of the initial aldehyde or ketone (Figure S3).1 As expected, chromatographic separation confirmed isomerization of all aldehydes, with the exception of formaldehyde. Upon analysis, the derivatized aldehydes were identified by examination of the resulting mass spectra and/or chromatographic retention times. In terms of mass spectral identification, PFPH has a molecular weight of 198 Da; however, once reacted with an aldehyde, two hydrogen atoms from the PFPH and the oxygen of the aldehyde are eliminated as water. This Results in a product molecular weight equal to the PFPH reagent (198 Da) plus that of the aldehyde in question, minus the molecular weight of water (18 Da). When performing electron impact ionization, hydrazones are cleaved at the double bond that was formed during the derivatization reaction, resulting in an ion with a mass-to-charge (m/z) ratio of 196. In addition, an ion with a m/z of 224 was also observed for all derivatized n-aldehydes larger than propanal. This ion corresponds to a McLafferty rearrangement of the reaction product after ionization. In this study, the molecular ion of the derivatization product could always be detected. Moreover, the proposed derivatization strategy could also be used with an Electron Capture Detector, allowing for greatly reduced limits of detection and quantification, as only halogenated compounds, such as the PFPH derivatization product, would demonstrate a detector response. However, as an operable ECD was not available in our laboratory at the time of this work, experiments were conducted using GC-FID and GC-MS instrumentation. 
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Figure S3: On-fiber derivatization using the standard gas generation vials to load both the PFPH derivatization reagent and aldehydes. Extractions from the PFPH gas generating vial were performed at 35°C for 10 minutes prior to the exposure of the PFPH loaded fiber to the headspace on an aldehyde generating vial at 50°C for 20 minutes.
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Figure S4: Vial map for 77 day PFPH stability study, outlining storage conditions of light exposure and temperature of storage along with sampling schedule for all 8 vials.		
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Figure S5: Amount of PFPH loaded onto a PDMS/DVB fiber over 77 days from all vials tested. Data was normalized by use of quality control experiments run daily.
Table S1: Intra-batch comparison of PFPH fiber loadings using the PFPH standard gas generating vials on days 3, 7, 30, and 77 of stability study, using a DVB/PDMS fiber for 10 minute extractions at 35°C
	PFPH loading (ng)
	Day 3
	 Day 7
	Day 14 

	Septa Vial 3
	2752.2
	2789.1
	2782.6
	2696.0
	2780.5
	2746.2
	2811.7
	2735.3
	2758.0

	Septa Vial 4
	2633.3
	2604.3
	2732.6
	2747.3
	2729.4
	2715.5
	2766.1
	2767.1
	2707.4

	Mininert Vial 1
	2725.5
	2695.0
	2707.0
	2535.0
	2401.0
	2437.6
	2553.1
	2418.0
	2454.8

	Mininert Vial 3
	2724.5
	2650.7
	2724.5
	2696.2
	2638.3
	2641.3
	2693.6
	2706.8
	2690.5

	 

	
	 Day average
	2710.1
	 Day average
	2647.0
	 Day average
	2671.9

	
	%RSD
	2
	%RSD
	5
	%RSD
	5



Table S2: Intra-batch comparison of PFPH fiber loadings using the PFPH standard gas generating vials on days 3, 7, 30, and 77 of stability study, using a DVB/PDMS fiber for 10 minute extractions at 35°C
	PFPH loading (ng)
	Day 30
	Day 77
	% RSD*

	Septa Vial 1
	3114.2
	3000.5
	3048.1
	2861.9
	2796.7
	2778.5
	5

	Septa Vial 2
	2871.2
	2883.7
	2869.7
	2756.8
	2770.7
	2893.8
	2

	Septa Vial 3
	3010.9
	2933.0
	2958.4
	2955.5
	2941.1
	2839.6
	4

	Septa Vial 4
	2609.3
	2588.6
	2661.6
	2423.0
	2406.2
	2539.4
	4

	Mininert Vial 1
	2760.7
	2905.8
	2906.0
	2193.0
	2230.9
	2308.7
	9

	Mininert Vial 2 
	2995.0
	3011.7
	3016.5
	2403.3
	2451.9
	2417.0
	12

	Mininert Vial 3
	3017.3
	2948.8
	3019.3
	2791.3
	2754.1
	2736.9
	5

	Mininert Vial 4
	2918.0
	2858.9
	2956.1
	2609.6
	2607.8
	2553.5
	7

	
	
	

	
	 Day average
	2911.0
	 Day average
	2625.9
	

	
	%RSD
	5
	%RSD
	9
	


*%RSD shown in the terminal column is calculated over all extractions from each respective vial over the duration of the stability study
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Figure S6: Quality control adjusted average PFPH fiber loadings over all extractions from all PFPH gas generating vials over 11 weeks, using a DVB/PDMS fiber for 10 minute extractions at 35°C
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Figure S7: Reproducibility of derivatization of linear aldehydes using PFPH standard gas generation vial reaction over time, using a DVB/PDMS fiber loaded with PFPH 5minute extraction at 35°C followed by a 1 minute extraction at 50°C minute extractions at 35°C
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Figure S8: Extraction time profile of PFPH-derivatized aldehydes using a DVB/PDMS fiber and a 5 minute loading at 35°C from a PFPH generation vial prior to an extraction of varied time from the headspace of a 0.04wt% linear aldehyde solution.
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Figure S9: Demonstration of linear on-fiber derivatization response of butanal, heptanal, and nonanal for SPME headspace extractions above aqueous solutions ranging from 10-200ppb (v/v) at room temperature, using a one minute extraction.
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Figure S10: Observation of derivatized acetaldehyde over a period of 7 days resulting from meat spoilage, analyzed by on-fiber derivatization GCxGC-TOF/MS using a DVB/PDMS fiber loaded with PFPH for 10 minutes at 35°C from a standard gas generating vial, followed by a 30 minutes exposure to the headspace of 5 g of ground beef at 35°C
Section S3: SPME fiber diffusion based calibration of formaldehyde
	Calibration for the SPME car exhaust samplings was performed using the interface model of diffusion-based calibration described by Koziel et al., with equation 4 being applied due to the rapid sample flow rate (approx. 170cm/s).2 The equations used in this calibration are given below, the first describing the gaseous concentration of the sample, as dependent on a range of variables described in Table S3 along with , the static boundary layer thickness.  , in turn, is dependent on Re and Sc, the Reynolds and Schmidt numbers, respectively.

  where,



           Equation 4) 




Table S3: Variables and coefficients used in the diffusion-based calibration of formaldehyde in car exhaust for SPME fiber extractions
	Variable
	Meanings
	Unit
	Value used in this work

	
	
	


	Cold
(T = 16.3 ºC)
	Hot
(T= 45.7 ºC)

	Cg
	Gaseous concentration
	ng/m3
	calculated

	n
	Mass extracted
	g
	calibrated

	b
	SPME fiber radius
	m
	0.00015

	Dg
	Gaseous diffusion coefficient
	m2/s
	1.68 · 10-5
	2.0 · 10-5

	L
	SPME fiber length
	m
	0.01

	t
	Sampling time
	s
	30
	60

	u
	Linear velocity of sample
	m/s
	1.7
	1.5

	
	Kinematic viscosity
	m2/s
	1.75 · 10-5
	1.48 · 10-5
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Figure S11: Calibration of gaseous formaldehyde employing on-fiber derivatization using a Tenax/Carboxen NTD. The NTD was loaded with PFPH by drawing 10mL of headspace from two separate PFPH-generating vials. Subsequently, a varied volume from the headspace of a 0.04wt% formaldehyde solution was drawn for extraction.
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