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Cyanide (HCN) is a potent and rapidly acting toxic agent. HCN exerts its toxicity by reacting with Fe3+, thus inhibiting electron transport and causing oxygen deprivation (hepoxia). 

Head Space (HS) sampling of hydrogen cyanide (HCN) is subjected to very few examples in the literature; most of them applied for clinical applications and suffer from different disadvantages, such as derivitization processes, detection based on a single detector and high detection levels.

Here, on the basis of the above studies, a new method was developed aimed at a direct detection of HCN from tap water and commercial beverages. The sample preparation procedure, including parameters such as acidification agent, sample volume, adsorption time, heating and sonication of the medium, was optimized for efficient HS-SPME sampling from tap-water. We have found that the use of Amberlyst 16 efficiently acidify and hydrolyze cyanide salt, over sulfuric or  phosphoric acids, while minimizing the deterioration of  the SPME fiber and the GC-column’s coating. 

For sensitive analysis of the HCN vapors, a GC-NPD/MS(SIM/Scan) method was developed, using two detectors, for simultaneous detection and identification of HCN. This method was optimized for a wide range of concentrations (20ppb – 100ppm).

The method was applied and evaluated using various beverages, in order to demonstrate its potential in a wide range of scenarios. Concentration of 2 ppm HCN was clearly detected from mediums such as milk, coke, beer and orange juice though the presence of interferences, enabling the developed method on various environmental applications such as accidents, forensic cases and terror events.
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