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Abstract: The best pretreatment method to decrease hydrocarbons emitted from gum stoppers
used to collect natural gas and air samples is proposed and their influence on analytical results of
natural samples is investigated. The recommended method is as follows : Viton gum stopper,
heated at 120°C for 7 or more days is used. Sampling is done within 11 days after the gum stopper
heated. Analysis of the collected material is performed within 20 days after sampling. Using this
procedure, the concentration of ethylene, which is the highest among the studied hydrocarbons, is
reduced to about 0.6 ppb. Therefore, the emitted hydrocarbons have little influence on analytical
results of natural gas samples. They also have little influence on air samples collected from areas
such as temperate zones where hydrocarbon productivity is high. However, large influences on the
analytical results, especially,unsaturated hydrocarbon concentration, of air samples have been
detected from areas such as the sea or polar regions, where hydrocarbon productivity is low.
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Fig.1 Emitted hydrocarbons from various gum
stoppers. @ : red gum stopper; [J: silicon gum
stopper; X : Viton gum stopper. The gum stoppers
were heated for 1 5 h at 120°C and the hydrocarbon
concentrations were measured 6 days after helium
was sealed into the bottle.
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Fig.2 Relation between the emitted hydrocarbon
concentration and the heating time of the gum stop-
per. O: ethane; @ : ethylene; A : propane; X:
acetylene; [1: propylene; + : isobutane; @& : n
-butane. Viton gum stoppers were heated for 0-22
days at 120°C and hydrocarbon concentrations were
measured 14 days after helium was sealed into the
bottle.
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Fig.3 Relation between the emitted hydrocarbon
concentration and interval of heating and sealing. O :
ethane; [ : ethylene; A : propane; X : acety-
lene; [J: propylene; -+ : isobutane; @& : n
-butane. Viton gum stoppers were heated for 7 days
at 120°C. Hydrocarbon concentrations were measured
14 days after helium was sealed into the bottle.
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Fig.4 Change of hydrocarbon concentration with
time. O : ethane; [@ : ethylene; A : pro-
pane; X : acetylene; [1]: propylene; -+ :
isobutane; @ : n-butane. Viton gum stoppers were
heated for 7 days at 120°C and the hydrocarbon con-
centrations were measured 0-67 days after herium
was sealed into the bottle.
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