CO2 SYSTEM KINETICS EXPTS

Scientific Goals 

(i)
To conduct an in-situ pH calibration

(ii)
to conduct an in-situ Alkalinity titration
 

(iii)
To measure  over a range of P (&T)


constant:
 initial pH, TCO2 (water from same depth) & perturbation


change:
 depth (P&T, although T likely to be small) 

(iv)
To evaluate the relationship between  and the size of perturbation 


constant:
 initial pH, TCO2, P, T (constant depth) 


change:
 perturbation (amount H+/HCO3-/CO32- injected) 

(v)
To evaluate the relationship between  and initial system pH 


constant:
 P, T , TCO2, perturbation (constant depth & amount injected)


change:
 initial pH (conduct repeat injections on same sample)

Pt Lobos/Ventana

Dive 1: 

August 19th 2005

Dive 2: 

August 22nd 2005

Dive Site:
  
Hydrate Hotel

Transit Time:

1hr30min each way = 3hr total

Total Dive Time:
6.5 hrs (leave dock 7:00am, return 4:30pm)

Dive constraints:
Ascent/Descent rate
= 
20m/min

Pump Rate:

Re-circulating 
= 
2.5 L/min




Flush Buffer
=
0.8 L/min




Flush Seawater
=
2.0 L/min

Flush Time:

5*System volume
=
2.5 L




Cycle Valves
=
2 min




Flush Buffer 
=
3+2 = 5 min




Flush Seawater
= 
2+2 = 4 min

Injection Times:
Standard (pHfinal>7)
= 
5 min




Low pH (pHfinal<7)
=
2 min

Dive 1

Main Tasks:
In-situ pH calibration




Alkalinity titration




Effect of P on 
Dive Plan:

600m YO-YO at 200m intervals




All analyses conducted on water collected at 600m


(a)
Dive to 600m
30  
minutes

(b)
pH calibration
30  
minutes


(c)
Alkalinity titration (A)
90  
minutes


(d)
Standard single injection in triplicate (B)
30  
minutes


(e)
Flush with seawater
10  
minutes


(f) 
Ascend to 400m
10  
minutes


(g)
Standard single injection in triplicate (B)
30  
minutes


(h)
Descend to 600m
10  
minutes


(i)
Flush with seawater
10  
minutes


(j)
Ascend to 200m
20   
minutes


(k) 
Standard single injection in triplicate (B)
30   
minutes


(l)
Descend to 600m
20   
minutes



(m)
Flush with seawater
10   
minutes


(n)
Ascend to near surface (~50m)
30   
minutes


(o)
Standard single injection in triplicate (B)
30   
minutes


(p)
RECOVER - TOTAL TIME
390 
minutes / 6.5 hours


I note that these time estimates are conservative, giving us some leeway with the probes needing time to recover at each depth.  

If we do run short on time, I suggest we remove the 400m stop (est. 50 minutes).





A and B refer to acid bags A and B

A = 0.9 ml syringe = conc. acid (to achieve complete neutralization in ~24 injections)

B = 1.1 ml syringe = weak acid (for pH shift of ~0.02 in seawater with  = 27)

Dive 2

Main Tasks:
In-situ pH calibration




Effect of initial pH on (sequential injections)




Effect of perturbation size on 
Dive Plan Option 1 (1 depth):







(a)
Dive to 600m
30  
minutes

(b)
pH calibration
30  
minutes


(c)
Quadruple injection (x3), A
75  
minutes


(d)
Quadruple injection (x3), 2A
75  
minutes


(e)
Quadruple injection (x3), B
75  
minutes


(f) 
Quadruple injection (x3), 2B
75  
minutes


(g)
Ascend
30  
minutes


(h)
RECOVER - TOTAL TIME
390 
minutes / 6.5 hours


Dive Plan Option 2 (3 depths):







(a)
Dive to 600m
30  
minutes

(b)
pH calibration
30  
minutes


(c)
Triple injection (x1), A
20  
minutes


(d)
Triple injection (x1), 2A
20  
minutes


(e)
Triple injection (x1), B
20  
minutes


(f) 
Triple injection (x1), 2B
20 
minutes


(l)
Ascend to 400m
10  
minutes


(b)
pH calibration
30  
minutes

 
(m)
Triple injection (x1), A
20  
minutes


(n)
Triple injection (x1), 2A
20  
minutes


(o)
Triple injection (x1), B
20  
minutes


(p) 
Triple injection (x1), 2B
20 
minutes


(x)
Ascend to 200m
10
minutes


(b)
pH calibration
30  
minutes


(c)
Triple injection (x1), A
20  
minutes


(d)
Triple injection (x1), 2A
20  
minutes


(e)
Triple injection (x1), B
20  
minutes


(f) 
Triple injection (x1), 2B
20 
minutes


(x)
Ascend to surface
10
minutes


(v)
RECOVER - TOTAL TIME
390 
minutes / 6.5 hours


Multiple injections = sequential injections (no flushing in-between).  Note that to perform a triplicate single injection therefore takes longer than a triple injection (x1).  I remain unsure whether it is preferable to have replicates at one depth, or more than one depth and no replicates.  Note if we cut a depth (say 400m), this gains 110 minutes, which would cover 1 repeat at one depth…..  

