CO2 Addition Kinetics Dives: Procedural Notes.

See also Schematic for Names etc.

General Nomenclature

When referring to equipment on the Kinetics cell pH loop, prefaced by K

When referring to equipment of CO2 Enrichment System, prefaced by C

Both Systems have a Flush to Seawater / Recirculate valve system.  This will be called ‘Flush’, where ‘Open’ is open to seawater, and ‘Closed’ is recirculate mode.

The CO2 enrichment also has an second valve system, that will be called ‘Isolate’, where ‘Open’ connects the two chambers, and ‘Closed’ isolates them from each other.

Syringe line: 

12” of tubing, 0.08” ID.

30.48cm of tubing

Radius = 0.1016 cm

Area = 0.0324 cm2

Volume = 0.99 cm3

DURING DESCENT

Full Flush of the System

CO2 Enrichment System

Flush

OPEN

Isolate

OPEN

CO2 Inlet
CLOSED

Vent Top
CLOSED

Vent Bottom
CLOSED

Pump

ON

Kinetics Cell - pH Loop

Flush

OPEN

Pump

ON

AT DEPTH

Continue Flushing For 20 Minutes

Check all thermistors are stable and = external T

Flush Syringe lines 

3 Injections 

Cycle Valves (minimum x 3 Open(Closed transitions)

C-Isolate
CYCLE

C-Flush
CYCLE

K-Flush
CYCLE

Re-check all thermistors are stable and = external T

Set-up for CO2 Enrichment

CO2 Enrichment System

C-Flush

CLOSED
RECORD TIME:

C-Isolate

CLOSED

C-CO2 Inlet

CLOSED

C-Vent Top

CLOSED

C-Vent Bottom
OPEN

C-Pump

ON

Kinetics Cell - pH Loop

K-Flush

OPEN (Continue to flush)

K-Pump

ON

CO2 Enrichment

CO2 Enrichment System

Create pressure on CO2 system?  Half stroke of pump?

C-CO2 Inlet

OPEN

RECORD TIME (t=0):

Complete injection of CO2 

RECORD STROKES:

C-CO2 Inlet

CLOSED

C-Vent Bottom
CLOSED

C-Isolate

OPEN

Re-estimate dissolution time:


At either C-pH = 5.5, or t = 20 minutes

C-Isolate 

CLOSED
RECORD TIME:





RECORD Eqm pH:






CALC TCO2:






DISSN RATE:

If necessary, transfer additional fluid from CO2 Chamber to Seawater Chamber

C-Isolate

OPEN

RECORD TIME:

C-Isolate

CLOSED
RECORD TIME:

Set-Up for CO2 Injection

Kinetics Cell - pH Loop

K-Flush

OPEN (Continue to flush)

K-Pump

ON

Flush Syringe lines 

3 Injections 

Kinetics Cell - pH Loop

Continue to flush for ~ 2 minutes

K-Flush

CLOSED
RECORD TIME: 

K-Pump

ON

Experiment 1

Injection 1

Wait for stable K-pH

Injection 2

Wait for stable K-pH

Injection 3

Wait for stable K-pH

K-Flush

OPEN

RECORD TIME:

K-Pump

ON

Flush for ~2 minutes

K-Flush

CYCLE

K-Flush

CLOSED
RECORD TIME:

Wait for stable K-pH

Q: Do we think that we should reflush syringe lines for each experiment??

Experiment 2

K-Heater

ON

RECORD TIME:






RECORD SET-POINT:

Wait for stable T (K-thermistor) ~10 minutes

Injection 1

Wait for stable K-pH

Injection 2

Wait for stable K-pH

Injection 3

Wait for stable K-pH

K-Flush

OPEN

RECORD TIME:

K-Pump

ON

Flush for ~2 minutes

K-Flush

CYCLE

K-Flush

CLOSED
RECORD TIME:

Wait for stable T (K-thermistor) ~10 minutes

Wait for stable K-pH

Experiment 3

K-Heater

UP
RECORD TIME:





RECORD SET-POINT:

Wait for stable T (K-thermistor) ~10 minutes

Injection 1

Wait for stable K-pH

Injection 2

Wait for stable K-pH

Injection 3

Wait for stable K-pH

K-Flush

OPEN

RECORD TIME:

K-Pump

ON

Flush for ~2 minutes

K-Flush

CYCLE

K-Flush

CLOSED
RECORD TIME:

Wait for stable T (K-thermistor) ~10 minutes

Wait for stable K-pH

Set-Up for Ascent

CO2 Enrichment System

C-Flush

OPEN

C-Isolate

OPEN

C-CO2 Inlet

CLOSED

C-Vent Top

OPEN

C-Vent Bottom
OPEN

C-Pump

ON

Kinetics Cell - pH Loop

K-Flush

OPEN (Continue to flush)

K-Pump

ON

Flush Syringe Line with SEAWATER

