CFC 2010 – JOIS Program

Halocarbons were sampled at 28 of the roughly 53 stations.  

Sampling 

Niskin O-rings were replaced with IOS solvent cleaned and baked O-rings while the ship was enroute to the Arctic, in July.  Halocarbon samples were the first to be drawn from the Niskin following the Niskin bottle integrity checks.  The sample was collected in a Perfektum 250 mL glass syringe (Popper and Sons Inc.)  Syringes were rinsed three times with sample water and filled, taking care not to allow air bubbles enter the syringe.  Syringes were submerged in a bucket  filled with cold seawater, and stored outside the lab door until analysis to prevent contamination from the high CFC concentration in air.  When exterior air temperatures plummeted, the bucket temperatures were monitored and moved  in and out as necessary
Analysis 

Analyses for CFC-12, CFC-11, CFC-113, and CCl4 were carried out by Rick Nelson and Nes Sutherland on the IOS automated purge and trap system.  Separation and detection of the components was achieved using a 75 m, 0.53 mm DB624 fused silica column and a Hewlett Packard GC/Electron Capture Detector, respectively.  Standardization was done using a gas standard (ALM065156) prepared and calibrated by Brad Hall of NOAA in early 2010.  The calibration was then converted to the SIO1998 scale.  Air samples were taken as a further check on the operation of the system. 

The CFC team participated in 28 of the 70 casts, sampling most depths, with 3-5 sets of duplicates per cast.  The system was kept running 24 hours a day.  In general, a full set of standards preceded each station’s samples, with a blank and std 7 bracketing every 7-10 syringes.  Air was sampled when possible, and end standards became the initial standards for the next station.

The system was set up the same as for the 2008 cruise, with modifications only in the loops chosen.  Because the new standard gas had a much higher F12 the 1.0 mL loop was replaced with a 0.5mL loop.  This 0.5 mL loop was inserted on V5, where the std 2 loop originally was – this latter was then moved to V4 to replace the 1mL loop.  As well, the std gas has much lower CT, necessitating programming two double injection standards: STD10x2 and STD15x2, giving 20 and 30 mL injections.  This was still not enough to bracket the highest sample concentrations found in near surface waters.

Problems encountered this trip were of a different nature than previous cruises.  The V3 remained tight, and gas flows constant – a flow meter was kept on the exit port and checked at the start of each injection.   Near the beginning there were occasional trap problems, where the solenoid did not push the cold water unit out far enough, and heating was impaired.  This manifested itself in poor F12 peak form.  Adjustments to the solenoid screw were made, and a change of bungee.

On Sept 29th,  the F12 peak started rising significantly, indicating a gas problem.  The entire system from mol sieves to GC was baked out, but the blanks that followed were still bad.  A decision was made to replace the mol sieve material with fresh – MS 13X 45/60 from Chromatographic Specialties, and to change gas cylinders.  The columns were then baked for 24 hours at ~200C, and the unwrapped ends heat gunned.  The senior engineer created a new SS trap to use as a spare – this was soaked in solvent for 24 hours, first hexane, then methanol, dried, filled with the MS and baked.  

Blanks improved and CFC’s carried on.  However 5 days later, the blanks were contaminated again.  Having the spare mol sieve trap already baked made for a fast swap out – only the purge MS trap was changed, as it has a direct impact on the peaks.  For the rest of the trip the MS had to be exchanged every 4 days on average.

Perhaps it would be an idea in the future to order gas cylinders from two separate companies in hopes of having at least one good one.
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