CERa/bMass Transfer and Diffusion Coefficients

Ordering Specification CERa

· Bench mounted apparatus for the determination of diffusion coefficients of a vapour in air, which uses the method of measuring the rate of evaporation of a liquid through a stagnant layer into a flowing air stream, comprising:

· A precision bore capillary tube, which may be filled from a syringe, and at the top of which means are provided to pass air (or an inert gas) stream to remove vapour

· An air pump

· A travelling microscope with accurate focus adjustment and mounted for vertical axis movement against a Vernier scale having 0.1mm graduations 

· A thermostatically controlled water bath, in which to place the capillary tube, capable of accurate temperature control within the range ambient to 60 degrees centigrade to ±1 degree centigrade.

· Experimental Capabilities

· Direct measurement of mass transfer rates in the absence of convective effects.

· Use of gas laws to calculate concentration differences in terms of partial pressures.

· Use of Fick’s Law to measure diffusion coefficients in the presence of a stationary gas.

· Measurement of the effect of temperature on diffusion coefficients.

· Gaining familiarity with the use of laboratory instruments to achieve accurate measurements of data required for industrial process design.

Ordering Specification CERb

· Bench mounted apparatus for the determination of diffusion coefficients of components in the liquid phase. The method employs a diffusion cell of capillary tubes so constructed to permit equi-molar counter diffusion between liquids of differing concentration each side of the cell without convective effects being present.

· Concentration changes on one side of the cell with respect to time are measured with the conductivity cell and the meter provided, and a magnetic stirrer keeps the bulk solution well mixed.

· The resolution of the conductivity sensor and meter is 0.001mS for a 1M salt solution diffusing into pure water.

· Possible to obtain reproducible and accurate values of diffusivity within a period of 1.5 hours of practical laboratory time. 

Experimental Capabilities

· Accurate measurement of mass transfer rates in the absence of convective effects.

· Use of gas laws to calculate concentration differences in terms of partial pressures.

· Use of Fick’s Law to deduce diffusion coefficients from measurement of mass transfer rate and concentration difference.

· Simple analysis of a first order unsteady state process

· Effect of concentration on diffusion coefficients

· Gaining familiarity with the use of laboratory instruments to achieve accurate measurements of data required for industrial process design.

· Data logging accessory (supplied). Allows the signals from the conductivity meter used in the diffusion cell to be displayed, logged and recorded on a customer supplied PC, using a RS232 Serial interface.

