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Figure S1 Logarithmic fit for calibration of small carbon amounts (≤ 5 µg C) as it was used to determine the time dependency of the contamination level at different temperatures. The ratio of the measured amount and the prepared standard amount showed a logarithmic dependency at lower carbon masses (R2 = 0.937).



Table S1 Measured standards and their resulting F14C values for the determination of the cross contamination for the new wet chemical oxidation procedure.
	Sample
	calibrated amount [µg C]
	F14C
	+ -

	OxII
	103.8
	1.3293
	0.0104

	NaOAc
	54.1
	0.0212
	0.0009

	NaOAc
	53.7
	0.0123
	0.0007

	OxII
	99.9
	1.3327
	0.0104

	NaOAc
	53.6
	0.0154
	0.0008

	NaOAc
	54.4
	0.0104
	0.0007

	OxII
	100.0
	1.3522
	0.0104

	NaOAc
	54.4
	0.0180
	0.0009

	NaOAc
	53.6
	0.0116
	0.0007

	OxII
	99.5
	1.3413
	0.0104

	NaOAc
	54.0
	0.0178
	0.0009

	NaOAc
	54.1
	0.0134
	0.0007







Table S2 Gas-tightness of Exetainer® vial septa at different temperatures. Vials were filled with helium (~2.6 bar) and stored at different temperatures for two weeks. Provided values indicate the pressure after storage (average of three measurements with standard deviation). Due to the construction of the measurement setup, it was not possible to measure the pressure twice for the same vial without losing gas. Therefore, it is unclear whether vials with a lower pressure after storage were not properly filled with helium or whether they were leaking. However, there is no trend indicating that vials are less gas-tight at lower storage temperatures.
	Storage conditions
	Pressure after two weeks [bar]

	Room temperature (20°C)
	2.5 ± 0.1

	Fridge (3°C)
	2.4 ± 0.3

	Freezer (-20°C)
	2.6 ± 0.0
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Figure S2 Oxidation time of NaOAc, OxII (blue circles) and NaOAc (red triangles), and urban dust (Standard Reference Material 1649a, NIST). For each measurement approximately 5100 µg C were prepared. Sampling was performed in different time intervals after adding the oxidizer. OxII appears to be fully oxidized after ~415-30 min while the oxidation process for the same carbon amount takes ~1045 min in the case of NaOAc. Urban dust is completely oxidized after ~30 min. The larger variation in the total carbon amount for the environmental dust sample is most likely caused by differences in the analyzed volume provoked by the filtration step prior to analysis to remove insoluble components.


[image: ]
Figure S3 Left: Comparison of quantification results obtained from measurements with the LI-850 and the pressure gauge of the GIS, respectively. The data were recorded with both devices for the identical samples and show good correlation (R2 = 0.995). Right: Extension of the graph on the left with focus on small samples (< 25 µg C). The large offset demonstrates the high relative uncertainties for small quantities obtained from measurements with the GIS pressure gauge. 
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