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Problem Set 3


1. A headspace experimental technique has been developed for soil isotherms which avoids the necessity of separating the soil from solution before the amount of organic chemical dissolved in solution and sorbed to the soil is calculated (or measured). The isotherm is performed by placing identical amounts of organic chemical into pairs of vials partially filled with water, one of which also contains soil. This process is then repeated by adding different amounts of the chemical to different pairs of vials. After equilibrium is reached, the concentration of organic chemical in the headspace gas is determined in each of the vials. Results of an experiment involving ethylbenzene and a soil containing 3% organic carbon content are shown below. From these data:
a) determine the experimental partition coefficient (B) for ethylbenzene (in L/kg),
b) compare this experimental value to the emperically predicted value.

	vial
	soil (g)
	headspace concentration (atm)

	1a
1b
2a
2b
3a
3b
	0
0.5
0
0.5
0
0.5
	0.0010
0.0007
0.0023
0.0017
0.0043
0.0031


Other data you may need: Ethylene benzene solubility- 152 g/m3, vapor pressure- 0.0125 atm., H-8.73 E-3 atm/(mol/m3), MW- 106, water volume in vial- 10 mL, vial volume- 40 mL, temperature- 25 oC.

2. Using the data below for the Crowley soil under aerobic conditions find:
a) The Freundlich isotherm parameters which fits these data. Is this isotherm a reasonable model?
b) The Langmuir isotherm parameters for these data using two different plotting methods. Is this isotherm a reasonable model?

	Added
(g P/ g soil)
	15
	30
	45
	60
	180
	420
	780
	1080

	Equilibrium solution
(g P/ mL)
	0.025
	0.04
	0.095
	0.4
	5
	30
	90
	100.2


Msoil= 300 g, Volume= 1500 L.
