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vapour recovery

Clean and lean

DEGASSING The GRS gas recovery system has proved itself
economically viable not only for degassing storage tanks but also,
following another trial, degassing tank barges

Over 16 tonnes of vinyl chloride monomer
(VCM)vapourwas recovered from a tank barge
duringa trial operation at Chemiepark Marl this
past August. This product, which would other-
wise have to be handled by a scrubber for at
least five hours, had to be emptied from the ves-
sel’s tanks prior to taking on another cargo. Such
change-of-grade operations take place fre-
quently, resulting in the loss of as much as 275,000
tonnes of product a year from gas tankers world-
wide, according to the Society of International
Gas Tanker and Terminal Operators (SIGTTO).
Some years ago IM Skaugen developed a
means of capturing these vapours, which was
initially applied to its own Norgas gas tanker fleet,
using a cryogenic closed system in which cargo
vapours exchange heat with liquid nitrogen.
The Norwegian company then began marketing
the concept under the Gas Recovery Systems
(GRS) banner. More recently, it has got togeth-
er with Vopak subsidiary Chemgas Shipping to
take the concept onto a higher level and last
year the partners, now trading as GRS Europe,
successfully recovered more than 66 tonnes of
VCM fromaspherical storage tank at the Vopak
Teesside terminal in the UK (HCB July 2002, page
36). In that case, the tank needed to be taken
outof service for cleaning and maintenance. The
recovered product was pumped directly to trucks
for delivery to a nearby polymer company.
Having established the viability of the GRS
concept for degassing storage tanks, the partners
undertook asecond trial this past August, involv-

ing the capture of 16,140 kg of VCM. The total
volume of liquid nitrogen used during the process
was 28.5 tonnes and. given the comparative val-
ues of the two products, this once again repre-
sented a substantial gain.

The second trial took place on the 2,060 m*
tank barge Chemgas 16, moored at Infracor’s
inland terminal at Marl, Germany. The barge.
configured with six cargo tanks of 343 m’ capac-
ity each, had unloaded a cargo of VCM. At the
start of the recovery process, the tanks were at
atemperature of 22°C and a pressure of 3.89 bar.

Making money from gas

The gas recovery process was to be carried out
in four phases.

L. Drain the tanks and lines of any remaining
liquid.

2. Reduce the pressure in the tanks.

3. Stratify the tank atmospheres using nitrogen.
4. Purge the tanks with nitrogen.

It took a few hours to set up the GRS unit
and connect it to the terminal’s piping. The
operation itself lasted almost exactly 24 hours,
with the unit running through the night.

Phase 1 lasted some 75 minutes. Liquid was
drained from the barge’s cargo tanks and lines
and pumped directly to Infracor’s VCM pip-
ing network. Emissions of VCM from the vent
stack of the GRS unit were measured at less
than 0.3 parts per million (ppm). Some 1,000
kg of nitrogen was used during phase 1 and
1,350 kg of VCM was recovered.

The GRS unit is easy to set up

More than half the VCM was recovered in
phase 2, which lasted for several hours. The
unit recovered 8.7 tonnes of VCM, with 13.8
tonnes of nitrogen applied. From this point
onwards, the vapour concentration at the vent
stack was higher, but still remained below 10
ppm for the remainder of the operation.

During the first half of the operation, liquid
nitrogen isused to condense recovered vapours.
Inthe second half nitrogen is applied to the tank,
first to stratify the remaining vapours and then
to press off the last of the product. Phase 3 began
with tanks at a pressure of 1.456 bar. After the
introduction of 7.1 tonnes of nitrogen, the pres-
sure had been increased to 2.8 bar and 3.68
tonnes of VCM vapour was recovered. The
operation moved onto the final phase, with the
rate of gaseous nitrogen supply increased. Six
hours into phase 4 the vent stack emissions had
fallen to less than 0.3 ppm and the VCM content
in the cargo tanks was measured at less than 20
ppm. The operation continued for another four
hours, at which point the VCM concentration
was measured at less than 0.3 ppm. Some 7.1
tonnes of nitrogen was used in phase 4. which col-
lected 3,670 kg of VCM.

Following completion of the degassing oper-
ation, it took another six hours to dismantle the
piping and clear the GRS unit from the site.

Thistrial showed that the use of the GRS con-
ceptisviable from both an economicand anengi-
neering viewpoint. As environmental controls
become increasingly stringent, new restrictions
on vapour emissions are likely to appear, gener-
ating additional demand forvapour control tech-
nologies that allow terminals and vessels to con-
tinue operating. As the GRS unit is easily
portable, being housed in a 10-foot frame, it is
highly flexible and can be putinto use at most loca-
tions. Compared to alternative technologies.
the promoters claim, it offers a fast and safe
solution that can accommodate wide varieties in
gas concentration and vapour flow.
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