GEOL 235		Gas equilibrium and diffusion homework			Fall 2011
1. (15 points) Given the table of Henry’s Law constants below, calculate the equilibrium concentration (assuming activity coefficient for each = 1) in mg/l for each gas at the average temperature of Missisquoi Bay bottom water (5°C). and determine the change in O2 equilibrium solubility during the height of summer when the water column can get up to 25°C.  In air: N2=78%, O2=21%, CO2=390 ppmv, CO=1 ppmv, H2S=0.001ppmv, SO2=0.1 ppmv, NO=0.01 ppmv.
[image: henry's law constants001]
2. Transport of oxygen across the water column is determined largely by diffusion under low wind conditions.  Calculate the flux of O2 across a 4 meter water column where the top of the water column is saturated (at equilibrium) with respect to O2 at 25C and the O2 is below detection at the sediment-water interface.  Here assume the diffusion coefficient for O2 is 1.97x10-5 cm2 sec-1.
3. The following table lists soluble reactive phosphorus concentrations (ug/l) in space.  Using this data determine the flux of P from the sediment to the water column at each season. D= 1.0x10-5 cm2 sec-1.
	Depth (feet)
	25-Jun-2008
	29-Jul-2008
	27-Aug-2008
	1-Oct-2008

	11.5
	1.69
	33.43
	11.89
	0.50

	11.5
	2.10
	32.77
	8.66
	1.75

	11.5
	1.36
	33.59
	9.79
	0.50

	8
	1.36
	6.87
	3.66
	1.26

	8
	1.20
	6.70
	3.50
	1.59

	8
	2.02
	6.87
	4.31
	2.90

	5
	1.85
	7.03
	2.69
	0.50

	5
	2.67
	7.20
	2.53
	1.59

	5
	1.69
	7.20
	4.15
	3.23

	2
	1.85
	7.03
	3.82
	0.50

	2
	1.52
	7.03
	3.66
	1.92

	2
	2.02
	7.03
	3.82
	0.50

	1
	2.34
	6.54
	3.50
	1.10

	1
	1.69
	6.87
	3.82
	1.92

	1
	1.85
	6.70
	3.66
	1.10
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TABLE 1.1 Henry's law constants for some gases at 1 bar total pressure in M/bar

T(°C) 0, N, CoO, CO H,S SO, NO

0 218x 102 1.05x107  764x102 157x103  2.08x10"" 356 3.29x107

5 101 x 102  931x10~* 635x102 140%x103  1.77x107" 3.01 2.88x1073
10 170x 102 830x 10~ 533x102 126%x103  152x107" 253 255x107
15 152% 1073  7.52x 10~ 455x102 1.13x1073  131x107" 211 230x107°
20 138x 1077  6.89x10~ 392x102 1.03x10 1.15x10" 176 2.10x107
25 126107 640x10% 339x102 956x10~*  1.02x107" 146 1.92x107
30 116x 107 599% 10 297x102 891x10*  9.09x102 121 1.79x107
35 1.09% 10 5.60x 10~ 264x102 837x10*% 817x102 1.00 1.67x107
40 1.03x 102  528x10~* 236x102 792x10%  741x102 0.837 1.56x107
50 932x 10~  485x10~* 195x102 721x10*% 621x10% —  141x107

Source: Based on data tabulated by Pagenkopf (1978).




