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Volatile sulphur compounds (VOSCs) and hydrogen sulphide are key contributors to odour emissions and represent a significant challenge for accurate odour monitoring due to their low odour thresholds and the potential analytical interferences. This study evaluates the performance of HORIBA APSA-370 designed for the detection of sulphur species thanks to two conversion units for specific detection and quantification of H₂S and Total Reduced Sulphur (TRS). From the obtained results, the instrument demonstrated good selectivity and reliability for SO₂ measurements in the simpler configuration (detector UV for SO2), with no significant interference observed from tested sulphur-containing and aromatic compounds. In contrast, the internal H₂S conversion unit showed limited selectivity, with substantial signal interference from other sulphur species even if present at low concentrations, limiting its applicability for specific H₂S quantification. The TRS conversion unit, however, provided robust and accurate oxidation of sulphur compounds across a concentration range of 5–1000 ppb, yielding consistent results for both simple and complex sample matrices. These findings highlight the limitations associated with selective H₂S monitoring in the presence of mixed VOSCs, while showing promising perspectives for broader sulphur compound analysis in odour-related applications.
Introduction
Odorous emissions constitute a relevant environmental issue in numerous industrial activities. Between the molecules responsible of odour harassment, volatile organic sulphur compounds (VOSCs) and hydrogen sulphide (H₂S) are widely recognized as key contributors to odour annoyance due to their extremely low odour thresholds (ppb range) and their ubiquitous presence in industrial emissions (Czarnota et al., 2023; Gostelow et al., 2001; Ma et al., 2024). Consequently, their effective and reliable monitoring is a central requirement in odour assessment and management strategies (Polvara et al., 2024). Despite their well-known potential, the analytical detection and quantification of these compounds  is inherently complex, owing to a convergence of analytical, physicochemical, and environmental challenges (Pandey et al., 2012).Three principal obstacles recur: the trace-level concentrations at which these compounds are relevant for odour perception; the limited selectivity of commonly employed sensing technologies; and the wide range of chemical and physical interferences affecting measurement reliability under real-world conditions. These challenges are particularly acute in the context of continuous ambient monitoring, which is increasingly recognised as a necessary tool for effective odour management. Focusing on the specificity of detection of H2S, most widely used field-deployable instruments - electrochemical sensors - operate via redox reactions at an electrode surface, generating a current proportional to the concentration of the target gas. However, this principle of operation renders them susceptible to cross-sensitivity: this effect occurs when other gases also react with the electrode surface and produce a current that interferes with the target gas signal, with the degree of interference dependent on electrode material, operating temperature, humidity, and sensor age (Huszal et al., 2021; Khan et al., 2019). Gas chromatography coupled with sulphur-selective detectors offers the high specificity and sensitivity needed to resolve individual VOSCs, but is costly, complex and require specialised personnel and rigorous periodic calibrations. All these aspects make this approach impractical for continuous field monitoring (Pandey and Kim, 2009). A possible solution, which has not yet been widely adopted in the context of odour emissions, is the implementation of UV fluorescence instruments coupled with specific catalysers. This technology represents a potentially valuable alternative for the continuous monitoring of H₂S and sulphur compounds, combining high sensitivity with a selective detection principle. For these reasons, these instruments have been employed in previous odour monitoring campaigns for H₂S measurement (Constantin et al., 2025; Oliva et al., 2024; Traven et al., 2024). However, their performance, especially in relation to interference effects in complex odorous matrices, remains an area of ongoing investigation. For these reasons, the present study aims to evaluate the applicability of the UV fluorescence instrument (Horiba APSA-370 with internal H2S Converter and TRS Converter) for monitoring sulphur compounds at low concentration, assessing the system’s performance in terms of low-level detection (LDL) capability, repeatability, and H2S selectivity in the presence of sulphur compounds and other potential interferents.
Materials and methods
APSA-370 + internal H2S Converter + TRS Converter
The APSA 370 (Horiba, Japan) is an UV fluorescent analyser to measure the sulphur dioxide (SO2) in ambient air. During the measurement, the gas sample is irradiated by a UV (Xe) lamp, which causes the SO2 molecules to vibrate; the UV light emitted as the molecules relax is proportional to the concentration of SO2 in the sample. Due to the potential interference of aromatic hydrocarbons, the instrument is equipped with a HC cutter to reduce these interferences. The SO2 concentration range is 0-0.5 ppm, with a possible extension range 0-10 ppm. The declared lowest detection limit (LDL) is 0.5 ppb. For measuring VOSCs and H2S, the instrument is equipped with two different converters. The H2S converter unit is equipped with two different catalysers - the first one removes SOX from the sample and a second converts H₂S into SO2. The oxidation temperature is equal to 300 °C and the declared efficiency is ≥ 95%. For measuring the VOSCs, a TRS (Total Reduced Sulphur) unit is installed upstream of the UV detector. It can oxidise sulphur compounds to SO2 by utilising the effect of temperature in an oxidising environment (i.e. atmospheric oxygen) downstream of a scrubber unit that removes environmental SO2. The oxidation temperature of TRS unit is 950 °C and its declared efficiency is ≥ 90%.
Samples preparation
Both standard gasses and real samples have been employed to verify the instrument performance. All experiments were performed by directly analysing gas samples collected in NalophanTM bags. Firstly, test with calibration gases were performed.  At this stage, the molecules used in the tests were selected to testing their affinity with the detector and the potential interferences with the detector and the catalysers/cutters. The investigated molecules are: H2S, methanethiol (MeSH), dimethyl sulphide (DMS), dimethyl trisulphide (DMTS), tetrahydrothiophene (THT), benzene, toluene. In addition, mix of these gases were prepared: toluene + H2S, toluene + MeSH, H2S + MeSH. Certified gas mixtures (SIAD S.p.A. and SAPIO S.r.l., Italy) were employed as primary standards. To obtain target concentrations within the instrument’s working range, a laboratory dilutor (EPD sample pre-dilution device, Olfasense GmbH, Germany) was used during bag filling before subsequent analysis. Analyses were carried out by directly connecting the analyser inlet for the measurement of SO2, H2S, and TRS concentrations. Real samples from MSW plant - collected according to EN 13725:2022 - were analysed to evaluate the instrument’s performance with complex real-world mixtures. The samples’ sulphur content was independently determined by GC-PFPD analysis (Massimi et al., 2024) and compared with the APSA response. To conduct the tests, the samples, collected at the emission sources, were diluted by factors of 10 and 100 using laboratory dilutor to match the APSA 370 operative range.
Results
Determination of SO2: study of the potential interferences of APSA 370
In its preliminary configuration, APSA 370 can quantify the concentration of SO2 reached the UV detector, crossing the HC cutter. Figure 1 shows the SO2 concentration measured during the analysis of the different standard gases (single compounds and mixtures). Observing the data, the measured SO2 concentration is generally negligible (≤LDL, with an estimated interference equal to 0.1%) for all the tested compounds/mix, except for DMS at 10 ppm and toluene at 170 and 17 ppm. Indeed, a significant interference response is seen in these latter cases, as reported in Figure 1A (green points). However, these values lie more than one order of magnitude above the upper limit of the manufacturer-declared linearity range, indicating that they fall outside the instrument’s reliable quantitative regime.
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[bookmark: _Ref226231350]Figure 1: SO2 concentration measured using APSA 370 for interference check: (A) and (B) individual compounds; (C) mix toluene and sulphur compound (H2S or MeSH); (D) mix sulphur compounds (H2S + MeSH)
Determination of H2S: study of the potential interferences of H₂S converter unit
By coupling the APSA 370 with the H₂S converter unit, it could be possible to quantify specifically H2S present in ambient air. The comparative analysis is reported for H2S interferences study in Figure 2. A significant discrepancy can be observed between the data obtained and the findings of the SO2 analysis, in particular in terms of interferences. Discussing the quantification of H2S, the converter can be considered accurate (error <5%) if only H2S is present. However, if the sample contains other reduced sulphur compounds, either on their own or mixed with H2S, significant interference is observed in the instrument’s reading. This could indicate that the cutter is not completely selective for H2S. Significant interference was observed for MeSH, which is generally detected with H2S (with an oxidation efficiency greater than 70%). In the case of DMTS, a higher concentration of H2S is detected than the nominal concentration, confirming that for every S atom, a new oxidized SO2 molecule is generated. Discussing the hydrocarbon interferences, once more, a substantial interference is discernible at elevated concentrations of toluene (170 and 17 ppm). However, these interferences largely exceed the linearity range specified by the manufacturer. Another significant observation pertains to the negative interference in H2S reading caused by the presence of hydrocarbons (toluene) in the mixture. As illustrated in Figure 2C, H2S in the mixture is detected at a lower concentration than expected, with a conversion efficiency of approximately 75%, contrasting with the observations made for H2S alone.
Determination of VSOCs: study of the potential interferences of TRS converter unit
By coupling the APSA 370 with the TRS converter unit, it is possible to quantify reduced species of Sulphur, expressed as Total Reduced Sulphur, present in ambient air. The performance analysis of this configuration is reported in Figure 3. The TRS concentrations for the different sulphur species are obtained by converted the concentration (in ppb) of the single species in concentration of SO2 derived from the oxidation process. This value was compared to the SO2 read by the instrument. 
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[bookmark: _Ref226232731][bookmark: _Ref226653599]Figure 2: H2S concentration measured using APSA 370 + H₂S converter unit: (A) (B) individual compounds; (C) mix toluene and sulphur compound (H2S or MeSH); (D) mix sulphur compounds (H2S + MeSH)[image: ]
Figure 3: TRS concentration measured using APSA 370 + TRS converter unit: (A) (B) individual compounds; (C) mix toluene and sulphur compound (H2S or MeSH); (D) mix sulphur compounds (H2S + MeSH)
The results for TRS measurements indicate an overall efficient oxidation process, with a maximum estimated error of approximately 25% observed at concentrations close to the lower detection limit (LDL). Aromatic hydrocarbons don’t introduce significant interference, even at elevated concentrations, confirming the selectivity of the instrument configuration under these experimental conditions. However, mixed samples (aromatic hydrocarbon + sulphur compounds) at limited concentration levels (~10 ppm) systematically lead to an overestimation of the measured values, suggesting the presence of interaction effects in this regime. Overall, the APSA + TRS configuration demonstrates high robustness and accuracy across the tested conditions, with the notable exception of low sulphur-concentration mixtures, where caution is required in data interpretation.
Application of APSA 370 + TRS converter unit to real odorous samples
Based on the results obtained, an investigation was carried out into the applicability and robustness of the APSA 370 + TRS configuration for the analysis of real odour samples. The results of this experimentation and the comparison with the VOSCs obtained by GC-PFPD analysis were reported below. Two dilutions of the samples were performed (1:10 and 1:100) to verify the operating range.
Table 1: TRS analysis of real odorous samples
	Sample
	SO2 from GC-PFPD 
(ppb)
	SO2 from TRS Horiba
 (ppb)

	OUT biofilter
	278
	268

	OUT biofilter – 1:10
	25
	20

	OUT biofilter- 1:100
	3.4
	5.3

	IN biofilter
	36
	27

	IN biofilter – 1:10
	3.3
	5.6

	IN biofilter – 1:100
	0.8
	5.5

	OUT scrubber
	124
	160

	OUT scrubber – 1:10
	10
	18

	OUT scrubber – 1:100
	2.3
	6.4



Discussing the results obtained for real odorous samples, it is possible to observe that the TRS conversion of VOSCs present in complex mixtures in concentrations greater than 10 ppb is effective and comparable with the GC-PFPD analysis. Concentration lower than 5 ppb, an overestimation of TRS values occurs, probably due to concentrations close to those of LDL.
Conclusions
The present study investigates the applicability of the instrument APSA-370 equipped with internal H2S converter and TRS converter into environmental odour context. 
The results obtained in this study demonstrate that the instrument provides reliable performance for SO2 monitoring. In particular, the tested concentrations of sulfur-containing and/or aromatic compounds did not produce significant interference, confirming the detection selectivity of the system toward SO2 under the investigated conditions. 
In contrast, the internal H2S conversion unit exhibited not-ideal selectivity, and consequently, limited reliability. The analytical response was strongly affected by the presence of other sulfur-containing species, even at low concentration levels. Therefore, caution should be exercised when using this analytical approach for the specific monitoring of H2S, owing to the potentially substantial interference from other reduced sulphur compounds. 
Moreover, the TRS conversion unit showed robust and accurate performance in the oxidation of sulfur compounds over a concentration range of 5-1000 ppb. Consistent results were obtained for both single- and binary-component samples, as well as for real samples characterized by more complex matrices. 
These findings support the applicability of the APSA 370 equipped with a TRS unit for the reliable quantification of Total Reduced Sulphur compounds under diverse analytical conditions and suggest the potential use of this instrument configuration for odour monitoring, given its satisfactory performance in terms of interference control and limits of detection.
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