[bookmark: _b5r18abrx73m]Analysis of Total Organic Carbon (TOC) and Total Nitrogen (TN) - LIQUID SAMPLES
The following is a detailed procedure for preparing liquid samples for analysis with the Total Organic Carbon-Total Nitrogen (TOC-TN) instrument [TOC, TC (total carbon), IC (inorganic carbon), NPOC (non-purgeable organic carbon), and TN]. This procedure is a general overview to hopefully cover a large majority of liquid sample matrices, but modifications may be necessary for some sample types.
Required Sample conditions:
· Samples with neutral to acidic pH (6-7 or lower)
· Samples with <3% dissolved solids

Challenges:
· Sample pH >8 (basic)
· Samples with high (>3%) dissolved solids (including high salt content)
· Samples with visible particles MUST be filtered through a 0.45um filter

Neutral Samples (pH = 6-7) 
· NO particulates: Samples can be analyzed directly or diluted and analyzed. No additional sample preparation should be required. 
· WITH visible particulates: Samples with visible particles MUST be filtered through a 0.45um filter prior to analysis. However, once filtered they can be analyzed directly or diluted and analyzed. No additional sample preparation should be required.
· WITH other particulates (non-visible, i.e. cells): Samples with non-visible particles do not need to be filtered - add a stir bar to the vial once filled (see NO particulates). 

Low pH Samples (pH <6) 
· NO particulates: Samples that are more acidic can be analyzed directly or diluted and analyzed. No additional sample preparation should be required. NOTE: inorganic carbon (IC) analysis may not be accurate as the acid addition will cause the IC to convert to CO2 and be released, resulting in lower to no IC in the sample.
· WITH visible particulates: Samples that are more acidic with visible particles MUST be filtered through a 0.45um filter prior to analysis. However, once filtered they can be analyzed directly or diluted and analyzed. No additional sample preparation should be required. NOTE: inorganic carbon (IC) analysis may not be accurate as the acid addition will cause the IC to convert to CO2 and be released, resulting in lower to no IC in the sample.
· WITH other particulates (non-visible, i.e. cells): Samples that are more acidic with non-visible particles do not need to be filtered - add a stir bar to the vial once filled (see NO particulates).



High pH Samples (pH >8) 
· NO particulates: Samples with higher pH levels must be neutralized with acid prior to analysis (either manually or by the instrument). 
· Test sample to determine how much acid is required to reduce to pH = 3, then determine if instrument can add the acid or if it must be done manually.
· If sample precipitates after acid is added, sample MUST BE FILTERED.
· The instrument can add 1M HCl to adjust the pH as a function of percentage of volume (up to 20%). If the instrument addition is not enough to reduce the pH, manual adjustment must be performed prior to sample analysis.
· Measuring the final sample pH of the liquid coming out of the drainpipe near the end of the run may be necessary. Please see Lab Manager.
· NOTE: inorganic carbon (IC) analysis may not be accurate as the acid addition will cause the IC to convert to CO2 and be released, resulting in lower to no IC in the sample.
· WITH visible particulates: Samples that are more basic with visible particles MUST be filtered through a 0.45um filter prior to analysis. Then follow the steps for “High pH Liquid Samples - NO particulates”
· WITH other particulates (non-visible, i.e. cells): Samples that are more basic with non-visible particles do not need to be filtered - add a stir bar to the vial after following the steps for “High pH Liquid Samples - NO particulates”.

Extremely High pH Samples (pH >10)
· If samples have very high pH values, measuring the final sample pH of the liquid coming out of the drainpipe near the end of the run (after performing the “High pH Liquid Samples (pH >8)” steps above may be necessary. Please see Lab Manager.

Dissolved Solids >3% Samples
If samples contain greater than 3% dissolved solids, a dilution series of the sample MUST be performed to ensure the dissolved solids are not compromising the analyses (or the instrument).
· Dilute sample: 1/10, 1/4, and 1/2 using MilliQ water
· If pH is high or low, follow steps above for final sample preparation
· Add a stir bar to the sample tube (whether the sample is filtered or not - this will keep the non-visible particles fully mixed in solution prior to analysis)

Samples with (visible) Cells or Cellular Material
If samples contain cells or cellular material, a dilution series of the sample MUST be performed to ensure the cells are not compromising the analyses (or the instrument).
· Dilute sample: 1/10, 1/4, and 1/2 using MilliQ water
· If pH is high or low, follow steps above for final sample preparation
· Add a stir bar to the sample tube (whether the sample is filtered or not - this will keep the cells fully mixed in solution prior to analysis)



