P02 leg 1 Alkalinity

(Laura Fantozzi and David Cervantes, laboratory of Andrew G. Dickson, Marine Physical Laboratory, Scripps Institution of Oceanography)
Samples were taken at every station, depending on cast depth the number of niskins sampled varied.  Bottles were chosen to match DIC’s sample choices. Samples were collected in 250 ml Pyrex bottles.  A headspace of approximately 5 milliliters was removed and 0.06 milliliters of saturated mercuric chloride solution was added to each sample.  The samples were capped with a glass stopper with a Teflon sleeve.  All samples were equilibrated to 20 degrees Celsius using a Thermo Scientific RTE7 water bath. 
Samples were dispensed using a volumetric pipette and a system of relay valves and air pumps controlled by a laptop using LabVIEW 2011.  The temperature of the samples at time of dispensing was taken automatically by a computer using a DirecTemp surface probe placed on the pipette to convert this volume to mass for analysis.  During instrument set up it was discovered that the sample dispensing unit (SDU) was dispensing less than the calibrated volume. This was determined by running titrations using the calibrated manual pipette to dispense reference seawater of known alkalinity and getting correct alkalinity values while the SDU was giving incorrect alkalinity values with the same reference seawater of the same alkalinity.  An adjustment ratio of 1.00087 was applied to the original calibrated volume of 92.258 ml.  Therefore, the volume dispensed for stations 1-12 was 92.178 ml.  Between station 12 and 13 one of the valves on the SDU failed and the manual pipette was used again to calculate an adjustment ratio for the volume dispensed.  The ratio of 0.99983 was applied to the previous calculated volume. The new calibrated volume dispensed for stations 13-87 would then be 92.193 ml. 
Samples were analyzed using an open beaker titration procedure using two thermostated 250ml beakers; one sample being titrated while the second was being prepared and equilibrating to the system temperature close to 20oC. After an initial aliquot of approximately 2.3-2.4 ml of standardized hydrochloric acid (~0.1M HCl in ~0.6M NaCl solution), the sample was stirred for 5 minutes to remove liberated carbon dioxide gas. The stir time was minimized by bubbling air into the sample at a rate of 200 scc/m. After equilibration, 19 aliquots of 0.04 ml were added. The data within the pH range of 3.5 to 3.0 were processed using a non-linear least squares fit from which the alkalinity value of the sample was calculated (Dickson, et.al., 2007).  This procedure was performed automatically by a computer running LabVIEW 2011. 
Two duplicates were taken and analyzed for each station. Throughout the cruise, a total of 168 duplicates were analyzed and gave a pooled standard deviation of 0.77 (mol kg-1. 

Dickson laboratory Certified Reference Materials (CRM) Batch 124 was used to determine the accuracy of the analysis. The certified value for Batch 124 is 2215.08 ± 0.49 (mol kg-1. The reference material was analyzed 184 times throughout the stations. 
The data should be considered preliminary since the correction for the difference between the CRMs stated and measured values has yet to be finalized and applied.  Additionally, the correction for the mercuric chloride addition has yet to be applied. 
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