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INTRODUCTION
Anthropogenic activities, particularly of industrial nature, within the City of
Los Angeles would contribute a significant amount of semi-volatile organic
pollutants (SVOCs) into the city’s coastal waters if left unchecked. In normal
operations of the City, industrial wastewater discharges are guided into four
wastewater treatment plants from where best management practices are
combined with upstream pretreatment programs to remove as much SVOCs as
possible before allowing the plants effluents into the sea.
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OBJECTIVES
To address the laboratory accumulation of used gas chromatography liners
in an environmentally friendly way and in a cost-effective manner: to
accomplish this by searching for a robust regeneration protocol
accomplishable by a simple series of off-the-shelve laboratory procedures

dichlorobenzidine, 4-nitrophenol, and hexachlorocyclopentadiene from the
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To determine the type of data structure or additional properties present, the

Repeat regeneration – Eleven regenerated liners were put through the entire

1364 data points were examined by scatter plot and by the Bland–Altman plot.

regeneration process again after the second use to test the potential of repeated
PAST and Microsoft Excel 2010 software were used for statistical analyses.

liner regeneration. Results show performances similar to those of new liners.

without presenting undue burden to the City of Los Angeles.

No attempt was made to investigate a third round of regeneration.

MATERIALS & METHODS
Chemicals and materials – Pesticides-grade solvents (methanol, acetone, and
dichloromethane) were purchased from Fisher Scientific; 5% DMDCS and
GC–MS system suitability solution were obtained from Supelco Analytical.
The system suitability solution was diluted to 50 ng μL−1 before use. Liners
(dual-taper direct-connect, 4 mm I.D.) purchased from Agilent.
Liner Regeneration – Two hundred and eighty-eight (288) used inlet liners
were randomly selected and sonicated in methanol, acetone, and
dichloromethane in that order for 30 min, baked at 500 °C for 12 h, sonicated
and deactivated in 5% DMDCS overnight at room temperature. This was
followed by rinses (3) with dichloromethane and drying at 100 °C for 15 min
before use. New liners were deactivated for 15 min in DMDCS followed by
methanol, acetone, and dichloromethane rinses.
CCV sample mixture preparation – The recovery of the daily continuous
calibration-verification standard mixture (CCV) solution, the midpoint of a 9point concentration calibration curve, was used as the basis of testing the
fidelity of liner regeneration. The solution was prepared daily by mixing 20
μL aliquot of each of the following stock solutions from Supelco Analytical
and bringing the mixture up to 1 mL in dichloromethane: TCL Base-Neutrals,
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RESULTS
CONCLUSIONS

Efficacy of regeneration by percent deviation versus recovery plot – A novel
approach for inspecting liner performance is by plotting the RPDs against

This paper provides an opportunity to reduce GC dead time in an

recoveries (Fig. 1). Strong and unique RPD – % recovery correlation is seen to

environmentally friendly way and cut cost at the same time. The recovery

exist within a particular physicochemical state of a liner set: all the new liners

data presented demonstrate that discarded liners can be regenerated through a
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cycle of sonication, baking and silanization to where their performance meets

irrespective of the GC instruments used. NB: new liners plot has a higher

or exceeds the US EPA Method 625 performance criteria. Currently, there is

slope than regenerated liners plot implying lesser variance in the precision of

no freely available method with comparable results.

measurements using regenerated liners when compared to the new liners.
Fig. 2 Boxplot showing the Q1, median, and Q3 for all samples statistics
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box is smaller at the 40 μg L−1 spiking level and larger at 80 μgL−1.

measurements in the new and the regenerated lines.

Three outliers were detected at the 80 μgL−1 spiking level. The boxplots
median lines are higher for new liners than for the regenerated liners. In Fig.
2b are the relevant statistics from the boxplots; SDs are small and comparable
with each other. Combining this fact with the significant concentrations
relation that exist between new liners and regenerated ones at 95% CI (P <
0.0001, n = 61, not shown), confidence in precision is provided.

Fig. 3 shows that regenerated liners can substitute new ones. A 3.1 μg L−1
systematic bias is revealed, but the bias is less than the ±10 μg L−1 limits for
measuring SVOCs in industrial wastewater.
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