All gassed out

Degassing VCM worth £ 30,000 was recovered recently in an operation that consumed just £ 5,700-worth of nitrogen as the GRS system was applied to degassing a storage sphere.

It is a common, though erroneous, belief that the transport and handling of gases takes place in an entirely closed cycle. However, as much as one percent of all product is lost to the atmosphere during the cooling, change of grade and degassing for cleaning of gas storage tanks. Not only does this generate substantial volumes of emissions to the atmosphere, it is also extremely wasteful. According to the Society of International Gas Tanker and Terminal Operators, emissions from gas tankers alone amount to more than 275,000 tonnes a year.


Some years ago, IM Skaugen had the idea to use liquid nitrogen to condense other gases during such processes. Initially developed for application in the PPG tanker fleet -  where the Oslo-based company has a presence through its Norwegian Gas Carriers (NGC) subsidiary – the technique has in fact been applied mainly to shore tanks.


Speaking recently at the UK Tank Storage Association (TSA) annual conference, Bard Norberg, general manager of IM Skaugen’s Gas Recovery Systems (GRS) operation, presented delegates wit an illustration of how the system works and the benefits it can offer to companies active tin the gas transport sector. The example he used involved a 6.550 m3 spherical tank used for the storage of vinyl chloride monomer (VCM) at the Vopak Teesside terminal in the UK. The tank was to be taken out of service for cleaning and maintenance and Vopak wanted to undertake the operation without venting any substantial volume of the residual gas in the tank.


The tank contained 49,300 kg of VCM vapour at a pressure of 2.6 bar and there was another 13 tonnes of unpumpable VCM in the lines. The goal was to recover all the remaining VCM to a level of less than 100 ppm of VCM in a nitrogen atmosphere (equal to about 2 kg) and to drain and recover all the VCM liquid and vapour in the lines. All the recovered product was to be pumped into road tankers and delivered to Hydro Polymers - and the job was to be completed in just six days.

Making a complete recovery

Captain Norberg explained that the first steps were to pre-drain the lines and reduce the tank pressure to 0.5 bar. At this point nitrogen was introduced to the top of the sphere to help maintain the pressure, while VCM gas was pressed out of the tank to the recovery unit and condensed by liquid nitrogen. Further nitrogen was introduced into the tank so that the VCM content was gradually reduced until the gas flow was almost pure nitrogen. Liquid lines and drain pots were drained and the pressure inside the sphere released. The sphere was then dried using gas from the Vopak main and, after work on the tank was finished, gassed up by partly filling it with liquid VCM from a tanker.

The total amount of VCM recovered by this process, which took 85.5 hours to complete, was 66.58 tonnes. At a current market price of some £450 per tonne, this generated about £30,000. The entire recovery process consumed 81.7 tonnes of liquid nitrogen, which was priced at £70 per tonne. VCM emissions amounted to 4.66 kg, which Norberg said was somewhat higher than the design level. The entire process can be managed with zero emissions, he said, but this required additional equipment and more nitrogen.

The process at the heart of the GRS process involves a double heat transfer system, since liquid nitrogen cannot be used to condense hydrocarbon vapours directly - their freezing point is too high. Instead, propane is used as an intermediary stage (HCB November 1998, page 26). The process also vaporises the liquid nitrogen, which can then be used to press out the tank vapour.

The GRS unit is designed to fit snugly into a standard 10-foot container frame and can be delivered to the site on a trailer. It is, Norberg said, a safe and economical way for terminals and other facilities to discharge tank overpressure, recover all cargo vapour and eliminate the need for a separate flare system. Because the condensation media do not mix with the cargo vapours, there is no opportunity for the recovered product to be contaminated and it can, therefore, be usefully reintroduced into the product stream. For a permanent installation, the system offers relatively low capital and operating costs.

Captain Norberg suggested some additional applications for the GRS system, including the purging of rail tank cars or road tankers, acting as a reliquefaction unit for gas storage facilities, and similar uses within the petrochemical and gas processing sectors. It can be applied to the recovery of LPG, olefins, ammonia, halons, chlorofluorocarbons or other chemical gases.


GRS is represented in northwest Europe by GRS Europe, a joint venture with Chemgas Shipping.
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