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Abstract Calibration Accuracy

The HATS group of NOAA’s Global Monitoring Laboratory (GML) has been measuring Otto alternated flask sample injections with samples from two reference standards. One In the plots below, FE3 measurements are compared to the results from four other systems operated by
chlorofluorocarbons (CFCs) and other ozone-depleting, trace-level gases collected in standard was unaltered background air. The other was background air diluted by about GML scientists. M3 is a GC-MS system designed for the analysis of flasks samples in Boulder and is operated
stainless steel and glass flasks from a global network of field sites since the late 1970s. The 10% with “zero air” (a standard mixture of N,, O,, and Ar scrubbed of other impurities). by GML’s HATS group (Dr. Stephen Montzka). It cryogenically pre-concentrates a defined sample volume
original system in use at the program’s inception was a gas chromatograph with electron The idea was to bracket the flask samples with standards samples of similar concentration, using liquid nitrogen in order to boost detector signals and provide the desired measurement precisions.
capture detection (GC-ECD) for the measurement of CFC-11, CFC-12 and N,O. The HATS but with enough separation to interpolate - or mildly extrapolate - the value of an air CATS systems are stand-alone, in-situ GC-ECDs located in the field at five sites. They are also operated by
flask program has expanded greatly since then to measure many more trace gases at many sample along a localized, two-point calibration line. This method suffered from stability GML's HATS group (Geoff Dutton) and have an atmospheric sampling frequency of one per hour, although
more sites using a variety of gas chromatograph systems outfitted either with electron issues tied to measurement noise, and also from accuracy issues related to analytical monthly means are used for the comparisons. MAGICC is a system operated by GML's CCGG group (Dr. Ed
capture detectors or with mass selective detectors. Recently, our second-generation GC- biases unique to each standard. Both issues were greatly magnified when the two Dlugokencky) that measures SFg from flasks by GC-ECD and N,O by Tunable Infrared Laser Direct Absorption
ECD system, colloquially known as “Otto”, was retired after 25 years in operational service. standards were insufficiently separated in value. Because of this, and also because of the Spectroscopy. Finally, Otto was the GC-ECD that preceded FE3. Only the comparisons to M3 are direct
This poster will introduce its successor: a 3-channel GC-ECD system (“FE3”) centered occasional tendency for an unstable reference peak to drift in value over time, a great deal comparisons of measurements from shared flask samples. With CATS, MAGICC, and Otto, each measured
around an Agilent 7890b gas chromatograph for highly-precise and accurate of post-processing work was performed to compensate. sample is unique, so the results are presented in time series form from a subset of common field sites.
measurements of CFC-11, CFC-12, CFC-113, CCl,, H-1211, CHCl;, N,0 and SF,. We will
describe some of the unique design features that differentiate this system from its FE3 takes a different approach by generating calibration curves fitted to the responses of FE3/M3 Comparison: CFC-11
immediate predecessor. We will also show some comparisons between results from this five reference standards normalized by an undefined, background reference. The o © AT o G o KM o MO o MM o SO o sum
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