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Nutrient analysis of frozen seawater samples were analyzed for nitrite + nitrate, silicate and phosphate on a Three Channel Technicon Autoanalyzer.

The Nutrient Acquisition Program (NAP) was used to log and calculate all standards, reference materials and sample values.  One colorimeter recorded data on chart paper for troubleshooting purposes.
Primary Stock standards prepared at the Institute of Ocean Sciences, December 17, 2012 were calibrated against Wako nitrate 20ug atoms/l and Wako silicate 50ug atoms/l, there is no reliable calibration standard available for phosphate.  I compare a medium standard with a preparation from Janet Barwell-Clarke.
3.2% sodium chloride (Sigma) solution is used to dilute the stock solutions for the daily working standards of the following concentrations: nitrite + nitrate 0, 8.1, 16.2, 24.3µm/l, silicate 0, 16.2, 32.4, 48.6µm/l and phosphate 0, 0.81, 1.62, 2.43µm/l.

Fresh standards were prepared daily along with silicate and phosphate ascorbic acid wetting agents.  Standard concentrations were chosen to bracket the range in sample concentrations.  Reagent bottles were topped up daily.
A set of standards was analyzed at the beginning of the day’s run.  A frozen deep water reference sample # 716(739), and a medium check standard plus two zeroes were analyzed with approximately every 30samples.  Profiles were analyzed in full.  A full set of standards were analyzed after the 30 samples.   NAP calculates the samples using the previously run standard regression.  A drift cup “D” was analyzed to correct for any changes occurring during the run.  “D” drift cup holds the same nutrient concentration as one of the previous standards. I.E. S5, D5.  I chose the Medium standard; nitrite + nitrite 16.2 µm/l, silicate 32.4µm/l and phosphate 1.62µm/l.
Wako standards were run frequently.  Nitrate 20ugatoms/L and Silicate 50 ugatoms/L. 
KANSO Lot BT series; nitrate 19.0µm/l, silicate 43.0µm/l and phosphate 1.33µm/l.  These are the assigned values from KANSO.  There can be variability within each batch/bottle of reference material.  
Chemwash solution was used to clean the system at the end of the day’s run followed by start-up solution.
Observations 

Samples were in very good condition.  Tubes were clean on the exterior and lids fitted tightly.

Samples could have been filled with approximately 2 mls more.  The Autoanalyser sampling probe does not dip deep enough into the sample.  Many samples had to be transferred to a sample cup to better access the sample and draw the required amount of liquid for analysis.


The following samples had sample frozen in the lid: SLIP line #16, #18, #19, #21,
#24 and #30.  

Quality assurance data follows: 
	Nutrient
	Nitrate + Nitrite
	Silicate
	Phosphate 

	
	mmol/m3
	mmol/m3
	mmol/m3

	Sample Replicates
	Frozen

samples
	Frozen samples
	Frozen samples

	Sp
	0.19
	0.28
	0.07

	No. of duplicates
	130
	127
	128

	Medium check standard*
	
	
	

	Calibrated value
	16.2mmol/l3
	32.4mm0l/m3
	1.62mmol/m3

	Average and std dev
	16.2+/-0.14
	32.5+/-0.14
	1.62+/-0.01

	n
	17
	17
	17

	Wako Intercal Standard**
	20.03+/-0.51
	50.15+/-0.05
	 n/a





**Wako nitrate intercalibration values are variable because there was some noise in the baseline when they were analyzed.  The standards and reference materials for nitrate indicate that the noise and any baseline shifts disappeared after the Wako samples.

	Reference materials 
	Nitrate
	Silicate
	Phosphate

	KANSO*

Reference Sample:  BT
	19.0 mmol/m3
	43.0mmol/m3
	1.33mmol/m3*

	Analyzed
	None available
	None available
	None available

	n
	
	
	

	Frozen

Deep Water reference #716
	14.6 mmol/m3
14.6+/-0.15
	13.7 mmol/m3
13.6+/-0.14
	1.05  mmol/m3
1.03+/-0.03

	n
	15
	15
	17


	*BT Measured by Marine Works Lab, Japan.


1. KANSO – The General Environmental Technos C. Ltd of Osaka, Japan.


Data is located on N drive; Share\Data\2012\2012- -SWL\2012-09_C3O\Data\Chemistry\Nutrients

Filename: Frozen nutrient data_Cruise2012-09_2013-02-19.xls.


This file contains several worksheets with information pertaining to the nutrient analysis for Cruise 2012-09.


The following named sheets contain:



Updates – comments about sample values



Timelines – dates samples analyzed



System notes – comments about temperature of standards and 
chemistry and any operating problems with the Autoanalyser.



NAP – raw data files from the Nutrient Acquisition Program


NUTDATA – sample values extracted from NAP with flags and analyst 
comments



Datafinal- this is it



QA-reference material – reference samples run to verify data



Sp – Pooled standard deviation for sample replicates.

