WORK PLAN EXAMPLE


Measurement of adsorption capacity of novel materials using the Constant Volume Variable Pressure apparatus in Laboratory G50A

We wish to work after hours in Laboratory G50A with the CVVP apparatus. Conducting experiments with the CVVP involves transferring gas from a reservoir onto a porous solid. By logging pressure and temperature data from this process, graphs of the adsorption uptake can be generated. 

Students working with the CVVP will open and close the valve between the reservoir and the solid sample, letting a small amount of gas through at a time.  The critical parameters of working with the CVVP are as follows:

Gas pressure and temperature parameters:

· Maximum pressure of 5MPa at a temperature of 50 degrees Celsius. 

· The lowest temperature experienced by the CVVP is -195°C (77K), the saturation temperature of liquid nitrogen at atmospheric pressure. At this temperature the maximum pressure of affected parts of the system is 110kPa absolute.

· The temperature range experienced by the facility is -195°C to 300°C. Outside the range of 0°C to 50°C the pressure in the system will never be above 110kPa absolute. That is, at extreme temperatures the pressure is between vacuum and 110kPa.

Gas temperature and pressure parameters
	Gas
	Temperature Range

°C
	Pressure Range (kPa)
	Notes

	N2
	-195 to 25
	0 to 110
	

	CH4
	0 to 50
	0 to 5000
	

	He
	-195 to 50
	0 to 2800
	Below 0°C, P<110kPa

	Ar
	0 to 50
	0 to 5000
	


Sample Handling

All materials used in the lab are existing solid carbon adsorbents. The carbons we use are not nano-particulate and Latex gloves are worn when handling them. 

When the sample is changed, the system is opened and the connection between the sample cylinder and the system goes through a cycle. This connection will eventually wear out and hence it must be leak tested each time the sample is changed (typically once per month). The leak testing procedure involves charging the system with an inert gas to 3-5 Bar and applying Swagelok “Snoopy” bubble fluid. This will quickly reveal any leak at this joint. If the leak went undetected through this test, the results of the analysis (during the analysis phase) would show obvious pressure loss attributable only to a leak in the system.
Chemical reactions and pressure build ups

The CVVP experiments are concerned with physi-sorption, which is a non-chemical process. There is no mechanism in the scope of our experiments for pressure to ‘build up’ inside the system. No chemical reactions take place. The highest pressure encountered will be when filling a dosing cylinder from the supply regulator; pressures will only drop from this point onwards.
Liquid nitrogen handling

Currently liquid nitrogen is handled by an operator wearing leather gloves, long trousers and a long sleeved shirt as the minimum requirement. We are aware that new Safe Operating Procedures for liquid nitrogen are currently being proposed for consideration by the School Safety Committee. When this procedure is approved we will comply with it completely. This is likely to include sourcing appropriate cryogenic gloves and a face shield.
Gas venting
Auto ignition of high pressure hydrogen gas when venting is a known safety hazard. It is possible that auto-ignition could occur if an operator of the CVVP where to vent high pressure hydrogen to the fume cupboard (through the venting pipe). 

In this is the case we will not be working with hydrogen gas until modifications to the gas venting system are made. These modifications would feature a regulator between the CVVP and the atmospheric vent pipe, limiting the discharge pressure to 1 bar for example. 

We would stress the point that we will not be working with hydrogen for the foreseeable future, if ever; and the system will be modified beforehand if hydrogen experiments are planned.

It should also be noted that venting high pressure gas is not in any way a regular part of any experiment. Gas is only vented at the end of an experiment and at this point, the pressure is usually below atmospheric pressure. Hence it is more likely that gas will be vacuumed from the system rather than vented.

It is our understanding that methane is not a high risk for auto-ignition.

Laboratory Operation Procedures

· All gas in the system is vented (or vacuumed) to the fume cupboard before and after every analysis. 

· Liquid nitrogen is stored in a 5L cryogenic storage vessel belonging to the volumetric measurement project. 

· After hours, a minimum of two students will be present in Laboratory G50A while experiments are being run.

· All student operators of the CVVP are experienced in its safe use. 

· The project team requesting after hours work permission James French, Michael Raj, Hardeep Singh, Benjamin Lee and Igor Alavanja
Emergency

· The students listed in this Work Plan are familiar with the Emergency Procedures for Laboratory G50A and have received instructions in what actions to take, and who to contact, in the case of an After Hours Emergency accident or incident.


