A13.5 Alkalinity

(Laura Fantozzi and Emily Bockmon, laboratory of Andrew G. Dickson, Marine Physical Laboratory, Scripps Institution of Oceanography)

Samples were taken from all Niskin bottles on every station. After thorough rinsing, samples were collected in 250 ml Pyrex serum bottles. Approximately 0.06 milliliters of a saturated mercuric chloride solution were added to each sample. A headspace of approximately 5mls was left for Stations 001-069. This was increased to ~20mls for Stations 070-129. 

Starting at Station 008 samples were allowed to equilibrate (using a heater for the coldest) until near 20 degrees Celsius. Stations 001-007 were not allowed to properly equilibrate.

Samples of volume 99.9 mls were dispensed using a Metrohm 765 Dosimat with a 50 ml burette. The temperature of the samples at time of dispensing was taken using a YSI 4600 thermometer, to convert this volume to mass for analysis. For some number of samples, bubbles formed in the burette, most likely displacing volume. This was especially a problem on stations 050-070. By allowing the samples to degas, using a larger headspace and vigorous shaking, most bubbles were avoided after Station 070. One large bubble, displacing sample volume, causes an approximate error of 2 mmol/kg lower alkalinity. 

Samples were analyzed using an open beaker titration procedure using two thermostated beakers; one sample being titrated while the second was being prepared and equilibrating to the system temperature of 20 degrees C. After an initial aliquot of approximately 2.5 mls of standardized hydrochloric acid (~0.1Molar HCl in ~0.6M NaCl solution), the sample was stirred for approximately 5 minutes to remove liberated carbon dioxide. The stir time has been minimized by bubbling carbon dioxide free air into the sample. After equilibration, 18 aliquots of 0.05 mls 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). 

Dickson laboratory Certified Reference Materials (CRM) Batch B98 was used to determine the accuracy of the analysis.

Usually two duplicates, surface and deep were taken, but sometimes a third duplicate at the oxygen minimum was also analyzed. Occasionally when limited by sample water, only one, or no duplicates were taken.  Throughout the cruise, approximately 250 duplicates were analyzed. The pooled standard deviation was approximately 1.4 mol kg-1.

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. Most likely this correction will be significant for part of the data, as a shift was seen in CRM values at several points throughout the cruise, most notably at Station 062. At this point it was necessary to change to the backup sample dispensing burette and it seems this shifted the CRM value down for a time. 

Additionally, the correction for the mercuric chloride addition has yet to be applied. As part of the data evaluation, a determination was made for the possible contribution of the mercuric chloride to the alkalinity. The data indicate no contribution, either positive or negative, from the mercuric chloride.
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