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A new technique for improving the efficiency of crude oil washing (COW) has been
tested on an oil tanker by ltalian research company MEG. By including additives in the
COW system, the company says 330m’ more heavy crude oil was recovered than from
a conventional COW procedure, saving US$26 000 worth of products

How additives can make
tank cleaning more efficient

emoving tank sludge is an expen-

sive, ime-consuming lusk. While

vil tamkers are equipped 1o wash
their tanks out with crude m o remove
the sludge. even this method still leaves
some sludgs which hag o be removed hy
hand belore the tanks can be re-filled.

Manual removal of the sludae can
be difficult, particolarly in single-boe-
tomed hulls, and requires stringent
safely procedures,

MEG hus patented a novel technology
for asphaltenss stabilisation which in-
volves adding chemical adiitives o hy-
drocarbons, By keeping asphalienes dis-
persed, alomisation is facilitated in that
the heavier portions of the sludge are
fragmented, leading to an increase in the
amount of sludre oil which can be re-
uscd.

This theory wus recently put to the
testonboard the Agip Lowbardia, an oil
tanker which is part of the 5% AM Aest.
The 113 B8l1dwt vessel can carry 116
630m? of crude oil in five cargo tanks.
Tuank washing muchines are distributed
on one fleor and are programmable for
the upper and bottom cycles, All the
tanks have smooth longinudinal wod for-
ward transverse bulkheads: the bottom.
deck and cenirul longitudinal bulkheads
include ohsiructions, Each rank has dou-
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ble port und srarboard suctions and rhe
stripping line has the sume arrangement,

The COW syslem comprises a pump
with a 2000m* M capacaty and 140m head,
which supplics 34 Gunclean 270 FTR Larik
washing machines from Salen and
Wicander, with a minimum operating pires-
sure of 7 bar. Each tank washing machine
hiss a fow of ahowl 30m*h.

A standard cleaming procedure in-
wolves the wse of COW followed by

witler cleaning. During the last unloading
before dry-docking, the tunk bottoms are
cleaned using COW in an attempt 1o re-
move a5 much sludge oz possible, How-
ever, this technique is nol completely ef-
lective as the tank washing machines guns
are uitable o pencorae shadow arcas where
the Mow hus no direct impaect on the sludge,
Therelore, after the COW, any sludge lefi
in the buttom of the tank bus to be remaosed
iy,

Once the COW has [nished, the cargo
is rompletely unloaded and the ship ander-
takes o degussing trip, where all the cargu
tarks are ventilated so munual cleaning
can ke place. Afier this the tanks ane
washed with water, which is then collected
in the lop tunks and dischurged when in
port. After unloading, the slop tanks are
then waler-ringed.
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[n the test, MEG additives were added
both in the COW and water-washing
phases. In the COW phase, 2 novel
asphaltenes stabiliser, containing a
paratfinic solubiliser was added, This prod-
uctis capahle of solubilizsing existing sludge
in 4 carnied, which, in the case of COW, iz
crude oil. The sludge becomes siable inits
carrier and does not precipitate, Moreo-
VT, it is more casily processable, as
asphaltenes ure no longer aggresated, so
the potentiol for fouling is eliminated.

[n the waler-wushing phase a hydmo-
carbon snlubiliser was added. This prod-
uct is capahle of temporarily solubilising
hydrocarbons in water when the (wo are
apitated,

The selubilisation is temporary and,
itter some minutes, the two phases sepa-
rute out. leaving the wuter phase very clear
a5 the additivie also helps the separation of
the wil from the waler,

Meither of these stabilisers or
soluhilisers contin metal compounds, nor
uny catalvsl poison, nor halogenic or car-
tinogenic compounds. nor any whick, at
aperating dosages. cun poison wasle witler
Ireatment plants.

I o the test, the Last caren the vesse] car-
nied before COW was Bouri crode oil, a
very unstable crsde which can canse se-
vere fouling. First of all, standard COW
ook pluce; one upper cyele and tova hiot-
tom cycles. At the end of these, the slop
tank contained 1300m' of crode and
sediments,

One further botrom cvele was per-
formed, this time with the additive which
was injected i the suction of the COW
pump. After 12 hours of washing. the time
it took for afl the cargo tanks 1o be cleaned,
the slop tunks contained | $00m’ of crude
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Cleaning with additives

Additive in COW

Addirive in wiater

Cleaning without additives

Punrlinic selubilizer

Recovered 200m*
rore crisde il than
whien o additives

were sed

Exira 200m = Extra 1 3hin' =
500kl @ 32001 = | 300bls @@ $200h] =
f20 Q0 savad SR saved

Hydrocarbon sulubiliser

Fecoverad 130m" more:
crude oil than when no
wddditives wore ysed

200m* of sludge NOT renved by
COW, must be removed manuully
at & costaf 5195 ()

Cost of 396 000 for the Mur davs
the ship is poin wae wdhile i
tanks are ¢leuned mamally

and sediments, Therelors, savs MEG, the
stubiliser provided (or o recovery of 200m*
of sludge oil in the COW phase.

The water-washing phase, also con-
ning its additive, wos performed in the
pame wav a8 the COW, with the water
heated to &', At the end of this. a furiher
30im? of oil was recoversd,

The wal amoun of extra sludge oil
recovesad when additives were used m

bothcleaning phases, was therefore 330m°,

EG says the econcmic advantages

of using the additives are clear, For
example, m the COW phase, the exten
200m* of crude recoversd would make
about 1300 barrels of oil, each retailing
atapproximately $20each, which makes
g osaving of 326 000, A further $R000
could be gained from the recoverad nil

in the water-wazshing phase,

When nol recovered, (he owner
would have (o pay for this excess to be
muanually removed and disposed of, as
tank sludge 1= considered 1o be hazard-
cus waste, [Ticosts around 51 50barre]
o dispose of the waste, then with ap-
proximatcly 1300 burrels, the owner
would be looking ul spending 5195 00K,

In addition, the chemical recovery
of the sludge dramatically reduces the
time the ship is not in nperation. In the
CUEZ iN gueslion, to manually remove
the 330m: of sludge would have cost the
ship four days when it could have been
eperationial, Considering a reight rate
of 524 DO4/day. the saving for the ship
oarner would bz F946 N0

The tival minimuom savings ore there-
fore abour 5323 00D, with a chemical
cost of aboul $42 004,

Both MEG und shipowner SNAM
found the tests to be extremely positive
emd the economics very artrciive. Envi-
rommentally, the technique wos found to
be safier aiml kinder,

# This arlicka i extracted from a paper by
Dr Marcello Ferrara, Chalrman, MEG, S,
Messina, faky,

Another paper, this time given at the recent MariChem97 conference in Germany in
December, discusses how to reduce cargo residue to a minimum. In it, Svend Erik Brink of
Danish company Svanehoj compares the efficiency of different cargo stripping systems

When MARPOL Aex 1l regulations, aliowing for a residue of
100 fiires of cargo m be lelt in chemical carrier tanks, cume into
effect in 1987, it was already obsolete, claims Mr Reink 0 his
Paper, a8 MOost sripping svstems could already TANARE o CUTac
residie of 20-235 Titres,

Almest ten years on. Mr Brink ¢lairns there are stripping
systems availahle which could reduce residue tw slmust nothing,
andd ne moere than 5 litres. So how do these systems work”?

Assuming that all new chemical nkers have ane submerged
pukmp per tank, there are two different kinds of suripping system:
andtegrated version, which forms part of the cargo pump, and a
sepaiate verion. ustally consisting of an independent pump
ipiston or diaphragm tvpel or an ejector-bused pressursfvaeusm
Lsystent,

Mr Brink cloims that the separane svelem pduces much
better resulls, leaving alirst no residue, in comparisen with the
mterated sysiem which often leaves 20025 litres residue behind.

The imegnted system prevents residue running hack 1o the
Lank by relaining it in the pump and piping. 1 is contained UsIng
anon-retiim vidve which can be either statiz or dynamic, Oice the

fiquidd B encised, it is hlown oul using compressed air or L

usually at 4 pressure of approximately 6.7 bar,

There are problems associned with dynamic valves, si s Mr
Brink, as they cun blow the liquid ring, produced by the ralating
impeiler of the pump, if the pressare of the airar nitroped exceeds
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that of the impeller, This means thil pump and pipe residue are
blown back into the tank. Becanse the cargo pamp is not sclf-
priming, the residue cunmot be sucked back into the pipe. This
problem docs nod oceur with staric valves.,

With other valves the pump inlet is placed in 4 sump, usually
il the stem of the tank at the Jowest place al normal trin,
Munufactllr‘&gw had managad 1o reduce the residue from 25 litres
to admmost halfihi figure by reducing the gap herween pemp inlet
and the sump from S0mm o | Smem.

Even so, thiz amownt could be improved ipon using the
separule stripping system, believes Mr Brink. By uzing a R~
Ftle:, OF pres-vae system. the residoe coubd he as linle as 1-2 lines,
depending on the viscosity of the liguid and how effectively the
svslem was used,

The separate svstem wllows residue 1o run back o the tank
with e encapsulating, In addition, the suction branch of the
system cun be placed just millimeres above the sump botton,

Buth the systems meet levels well below those impuosed by
MARPOL, concedes Mr Brink, bui he stresses that, should the
regulations be revised, as is possible, the fevel should be set 1o 25
litres, its mest vessels are equipped with stripping systems which
can meet this. In conclusion, he advises that pres-vac systems
ahonilid be the preferred stipping system because they are cheaper.
more eflicient ar high viscosities and ewsier b maintain than the
integerated versions, '
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