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19.7. The follow~ng temperatures. salinities. and oxygen concentrations are measured in an 
estuary. 

Distance from ocean. krn 30 20 10 
Temperature. "C 25 22 I8 
Salinity. ppt 5 10 20 
Dissolved oxygen 5 6.5 7.5 

Calculate the percent saturation of oxygen at the three locations. 

19.8. What is the o\:v_een saturatiori concentration of a saline lake (mostly sodium chloride) 
that I C  locateu i t  an elevlltron of I k n ~ .  and has a salinity of I0 ppt. and is at a tenipra- 
ture of 25'C" 

L E C T U R E  2 0  

Gas Transfer and Oxygen Reaeration 

Suppose we fill an opcn bottle with oxygen-free distilled water. We know from the 
previous lecture that, given sufficient time, atmospheric oxygen will enter until the 
solution reaches the saturation level defined by Henry's law. Similarly if we had a 
bottle of water that was supersaturated, over time oxygen would leave the solution 
until the saturation value was reached. 

The key question is, "How long will it take?'In other words we would like to 
assess the rate of the process. Now let's imagine an experiment to quantitatively 
answer this question. 

W have our open bottle filled with oxygen-free distilled water. As depicted in 
Fig. 20.1, we place a mixing device in the bottle. This device keeps the volume 
well-niixed except in rhe bottle's narrow neck, where niolecular diffusion governs 
transport. 

To rnotlel this system, assume that the water at the air-water interface is at the 
saturatiotl concentration. Under this assumption, a mass balance for the bottle can 
be written as 

n 0 o* - 0 
V- = DA- 

dr AH 

where D = molecular diffusion coefficient of oxygen in water (ni' d-I) 
A = cross-sectional area of rhe bottle neck (n12) 
























