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compression of the air, however, adds to the cost of the process. The
present invention relates to a method for       An alternative principle
relies upon washing of the recovery of petrol from a mixture of petrol
the petrol vapours with an absorbing liquid, vapour and air, in which the
petrol vapour is    5    preferably oil, from which the absorbed petrol is
absorbed in an absorption means by direct con-      stripped, usually by
distillation. This principle has tact with a cooled petroleum distillate,
and then   several drawbacks. First, the vapour pressure of the petrol
dissolved in the petroleum distillate is  the mixture increases with
increasing absorption stripped so that the petroleum distillate circulates
of petrol, which reduces the absorption capacity, in a substantially closed
circuit, and a system for   10   and secondly the solution of petrol in the
oil is carrying out the method.                            accompanied by
generation of heat, which has an Ordinary motor petrol has a high vapour
additional adverse effect on the absorption pressure at normal ambient
temperatures both in     equilibrium. This entails that the system becomes
summer and winter. Therefore, in normal circum-     uneconomical, both in
terms of size and oper- stances, the concentration of petrol vapour above
15   ation, if it is to be dimensioned with a view to the the liquid in a
storage tank will amount to about    peak loads occurring e.g. when a
tanker is emp- 1.31 (calculated as liquid petrol) per [err]. This high
tied. petrol vapour concentration causes a great loss of    In  the  DE
Offenlegungsschrift  2 218 199 petrol vapour particularly in the filling of
storage  features from  some of the above-mentioned tanks and tank trucks.
Likewise, losses occur from    20    methods are combined; for the recovery
of an storage tanks by breathing because of variations    evaporated
liquid, such as petrol, contained in a in the. temperature. The total
losses in these      gas, a stream of the same liquid is continuously
processes are about 0.2%, based on the amount       passed from a storage
tank in a closed circuit of petrol, and in a country such as Denmark this
through a cooling zone and a primary concen- corresponds to several
millions Danish kroner.  25   tration zone back to the storage tank, the
gas Some methods are already known in the field        being brought into
direct contact with the liquid in which aim at reducing these losses. The
purpose     the condensation zone so that the evaporated of some of them is
to prevent the occurrence of     liquid is condensed and absorbed in the
liquid petrol vapour, e.g. by the mounting of floating     circuit. roofs
on storage tanks. However, this principle is   30  For this principle to be
useful in practice for the only useful on stationary tanks and involves
recovery of petrol, a large number of supplemen- considerable operating
problems.                    tary measures are taken according to that
publica- Moreover, in the pumping of petrol from one       tion: container
to another it is known to recycle the  .    To counteract the problems of
water vapour petrol vapours from the second container to the    35
condensation by the contact between the petrol/ first one. This method is
effective, but has so     air mixture and the cooled petrol, a freezing
point many limits in practice that normally it is only     depressing
medium, such as methanol, is injected used in combination with other
methods.             by spraying during this contact, but this medium The
predominant methods among these are            must later be isolated by
fractionation and be based on filtration with active carbon. However,   40
recovered in a special regeneration zone. these methods involve great
investment and            To reduce the danger of explosions and enable
operating costs and are vitiated by the con-        compression of the
petrol/air mixture, the mixture siderable weakness that they cannot handle
the      is presaturated with petrol. The saturated mixture very large
amounts of petrol vapour which occur      is passed through a compression
zone and is en at peak loads, e.g. in the filling of storage tanks    45
route subjected to a plurality of stripping steps from a tanker, where the
amount of petrol may       where condensed petrol is stripped and recycled
e.g. constitute 6000 [err] in ten hours, unless the    to the storage tank.
The compressed petrol/air system is unrealistically big and thus expensive.
mixture is then caused to contact cooled petrol in The art moreover
comprises methods based on        a primary condensation zone, but since
normally cooling condensation or freezing of the hydro-   50   all the
petrol vapour cannot be absorbed in the carbons contained in petrol/air
mixtures by in-     cooled petrol, the partly stripped petrol/air mix-
tense refrigeration of the mixture, often to -[err].  ture is passed on to
a second condensation zone A method of this type is described in the SE
in which it is brought into contact with a heavier Published Application
391 046. Since the petrol     petrol fraction from a special fractionation
zone. vapours are mainly composed of gases, such as   55   Only then is the
air sufficiently lean of petrol to be butane, very low temperatures are
required,         released to the atmosphere. which makes the process less
attractive. As more-     The system moreover comprises a plurality of over
the mixture usually contains water vapour      compressors, stripping
zones  and  control which will condense together with the hydro-
mechanisms and a very complicated piping which carbons, a special
separation step is required to   60   together constitute a plurality of
circuits in which remove the water. To reduce the danger of explo-    the
various fractions obtained en route are suit- sions it is necessary to
presaturate the mixture    ably treated or recycled. with crude petrol in
order to safely increase the     To be able at all to cope with peak loads
this dew point of the mixture during compression and     extremely
complicated system  operates con- to thereby reduce the cooling
requirement. This   65   tinuously, which means that in normal operation 2 



3                   0 079 364                        4 it is oversized and
does not provide an optimum      contact the petrol/air mixture being
controlled so concentration of absorbed petrol vapour in the       that the
concentration of petrol in the petroleum cooled petrol, just as the
fractionation zone is     distillate transferred to the buffer tank is sub-
unnecessarily loaded to separate the petrol into a   stantially constant.
heavy fraction for the treatment in the secondary    5  Thus, the invention
consists in a combination of condensation zone and a liquid fraction which
some features known per se and some novel passes with the added (aqueous)
methanol to the      features which together provide a surprising recovery
zone thereof and is then recycled to the    effect. It will be appreciated
that the combination presaturation zone.
of cooling condensation and absorption used The process described in the DE
Offenlegungs-   10   according to the invention causes a strong evolu-
schrift 2 218 199 is based on the captivating       tion of heat in the
absorption means, which in thought of using the same liquid (petrol) as
combination with means for regulating the petrol absorbing medium for the
gas to be stripped from     concentration in the petroleum distillate
trans- the air.                                             ferred to the
buffer tank enables effective control The problem in that connection is
that even    15   of the supply of cooled absorbing medium both at when
intensely cooled the petrol has a high          peak loads and at normal
loads. This imparts an vapour pressure so that the theoretically best
unprecendented flexibility to the system, without possible stripping will
be poor. It is attempted to  it being necessary to oversize it and thus
make it solve this problem by separating the petrol used     uneconomical
in terms of capital and operating for the absorption in two fractions and
carrying    20   expenditure. out a supplementary stripping with the
highest         On the other hand, the control mentioned is a boiling
fraction, which seems to be both laborious   prerequisite for an efficient
and economical oper- and expensive. To this should be added that a
ation as, otherwise, large amounts of cooled petrol store of the size
necessary to achieve a      medium  would have to be circulated in the
reasonably efficient operation is extremely ex-   25   system in order to
cope with peak loads. Owing to pensive and requires extensive safety
measures.      the buffer tank the distillation column may be It is
moreover doubtful whether the system is      dimensioned for average loads,
and in this con- actually able to provide an effective stripping     text
it is important to note that the system is not within reasonable economic
limits in case of         equipped with an arbitrarily big buffer tank, but
a heavy loads, e.g. when a tanker is emptied, and as   30   surprisingly
small tank; this is possible because a matter of fact the more concrete
part of that      the absorption process is controlled so that the
publication only refers to tank trucks.              petroleum distillate
contained in the buffer tank The reason is that the temperature in the
petrol   constantly contains the highest possible concen- storage tank must
be assumed to increase rapidly    tration of petrol. because of the
absorption heat, which partly   35      The method carried out as stated in
claim 2 reduces the absorption capacity, partly increases    provides a
reduction in the total power consump- the cooling requirement, unless an
extremely big     tion of the system for the necessary heating and storage
tank is used.                                cooling processes in the
circuit of the petroleum To compensate for the inadequate absorption
distillate. Another result of the process defined in capacity, the
petrol/air mixture is compressed, as   40   claim 1 is that the cleaned
exhaust air from the mentioned. In addition to the increased cost
absorption means has a substantially constant, involved by this, also-the
risk will be significantly  low temperature, which is utilized, according
to enhanced, which it is attempted to overcome by       claim 3, for
cooling the petrol/air mixture in a introducing an extra presaturation
step. It is clear,  separate heat exchanger to condense water vap- however,
that the more mechanical/electric unit   45   our in the petrol/air
mixture. This precooling of operations introduced in the system, the
greater     the petrol/air mixture is preferably controlled by a the risk
of errors and accidents.                    flowing cooling medium, the
basis for which is The object of the present invention is to provide  that
a constant, low temperature can be expected a method and a system capable
of efficiently and    in the exhaust air of the absorption means. It
economically recovering petrol from  petrol/air   50   should moreover be
noted that an increased flow mixtures even at peak loads, without it being
amount of the petrol/air mixture requires an necessary to oversize the
system or adopt risky      increased cooling effect, but this is precisely
processing steps.                                    provided for by the
simultaneous increase in the This is achieved by a method which is of the
amount of stripped, cold exhaust air from the type set forth in the opening
paragraph and is   55   absorption means. characterized in that the
absorbing medium is a        In a preferred embodiment the method is
petroleum distillate having a higher boiling point   carried out so that a
substantially constant, low ange than petrol, and that the petroleum dis-
temperature is maintained in the mixing zone, illate in sequence is at
least: 1) cooled by heat   corresponding to a substantially constant petrol
exchange with a cold reservoir, 2) brought into   60   content in the
petroleum distillate flowing down direct contact with the petrol/air
mixture to ab-   into the buffer tank. The absorption means is sorb petrol,
3) transferred to a buffer tank and 4)  preferably formed as a washing
tower, and when ransferred from the buffer tank to a stripping      the
petroleum  distillate is supplied at several 



neans, preferably a distillation column, the        levels in the washing
tower, the tower may work mount of cooled petroleum distillate caused to
65   with a plurality of different temperature zones. 3    5
0 079 364                        6 -rne temperature in these zones may be
controlled    via a controllable valve 15, as will be explained by carrying
out the method resulting in an op-       more fully in connection with Fig.
2. In the timum temperature regulation in the tower. The       absorption
means 2 the petrol vapour is absorbed latter temperature regulation can be
utilized as     in the petroleum distillate, which is passed to a
compensation means in the control of the total    5    buffer tank 3, while
the cold air stripped of petrol amount of cooled. petroleum distillate
supplied to   is discharged to the atmosphere as indicated at 12 the tower
and also of the mutual distribution of     by the heat exchanger 1 so that
the cold air the amounts to the various levels so that residual   provides
the cooling effect required to condense water vapour in the petrol/air
mixture can be        water. The petrol-containing petroleum distillate
condensed in a lower zone spaced from an upper   10   is conducted from the
buffer tank 3 to a stripping zone, which may be packed with the packing
means, in the shown system a distillation column bodies.
5 where the petroleum distillate is stripped of The absorbing medium used
according to the         petrol by heating and is then passed to a storage
invention is a petroleum distillate having a higher  tank 7, in which the
petroleum distillate is cooled boiling point range than the petrol to be
15   before being recycled to the absorption means 2. recovered, typically
motor petrol or avaiation       The heat exchanger 4 reduces the power con-
petrol.                                              sumption of the system
since the cold petroleum To achieve the object of the invention, the
distillate from  the buffer tank 3 is preheated petroleum  distillate must
satisfy the following     before being transferred to the distillation
column criterions:                                    20   5, while the hot
petroleum  distillate from the Itmustbeessentiallyfreeofsmellsorhaveonly
distillation column 5 is precooled before being a slight smell.
transferred to the storage tank 7. It is observed It must have a low vapour
pressure un the          that the heat exchanger 4 provides optimum
conditions of use.                                   savings in energy
because it can be dimensioned It must have a freezing point (range) below
the    25   to a predetermined flow volume, which is sub- temperature of
use.                                  stantially constant under all
operating conditions It must have a suitably low viscosity under the
owing to the presence of the buffer tank 3. The conditions of use.
petrol vapours given off by the distillation are Depending upon the
stripping method used, it       transferred to a washing chamber 8, e.g. a
packed should have a boiling point range whose lower   30   column, through
which liquid petrol absorbing limit is suitably different from that of the
dis-    the petrol vapours flows via conduits 9, 10. solved petrol
components.                            Alternatively, the vapours may be
condensed or These criterions are met by a petroleum frac-      compressed
in a manner known per se. The tion, marketed in Denmark under the name of
numerals 13 and 14 represent a cooling system "petroleum", having a boiling
point of about   35   and a heat exchanger, respectively, for cooling
180-[err], which is the preferred absorbing          the petroleum
distillate in the storage tank. medium.
Fig. 2 shows details of some important com- Higher boiling fractions, such
as diesel oil and   ponents in the system of Fig. 1, viz. the absorption
fuel oil, are less suitable, in particular because of a  means 2, the
buffer tank 3 and the heat exchanger high freezing point and too great
smell.       40   1. As mentioned, the absorption means 2 is The system of
the invention is characterized by    preferably constructed as a washing
tower to the construction defined in claim  9, and the        which the
petrol/air mixture is passed in counter- subsequent claims define some
details expedient      current flow with the cooled petroleum distillate to
achieve the effects described in the foregoing.   serving as absorbing
medium. The washing to- The invention will be explained in greater detail
45   wer can in principle be constructed in many ways. by the following
description of an embodiment        A suitable  type is e.g. a packed type
counter- with reference to the drawings, in which             current
column (packing body column). In such Fig. 1 schematically shows a block
diagram of      columns, depending upon the water vapour con- an embodiment
of the system of the invention,        tent and the temperature, icing may
occur on the while                                          50   packing
bodies, which must then be removed, Fig. 2 shows details of an embodiment
of a         e.g. by occasional thawing or introduction of a washing tower
for the system of the invention.       freezing  point depressing  agent,
such  as The preferred embodiment of the system of the      methanol.
invention comprises the components which are           A type which is
better able to resist icing is a shown schematically in Fig. 1 and will be
ex-   55   spray column, but such a column does not have plained below in
connection with the description     quite optimum countercurrent
characteristics. of the mode of operation of the system.                In
view of this, it is preferred to combine these The petrol/air mixture to be
cleaned is passed to  two types as is illustrated in Fig. 2 and explained
the system through a conduit 11 after having first   below. passed various
non-return valves, etc. As will be    60  The cooled petroleum distillate
is passed via 



explained later, the petrol/air mixture is advan-    the conduit 17 through
the control valve 15 to two tageously stripped of by far the greatest part
of its  inlets in the washing tower 2 via respective water content in the
heat exchanger 1,from which     regulating valves 18, 19, enabling control
of the the mixture is conducted to an absorption means      amount of
petroleum distillate which is passed to 2 which also receives cooled
petroleum distillate   65   respective spray nozzles 20, 21. The hatched 4
7                   0 079  364                       8 upper region of the
washing tower 2 is filled with   condensed in the heat exchanger 23, which
has packing bodies, such as saddles resting on a grate   means (not shown)
for discharging the accumu- 22.
lated water. The heat exchanger 23 comprises a The petrol/air mixture is
passed to the plant via  pipe coil 25 connected to another pipe coil 28 at
the conduit 11 and through a heat exchanger 23,    5    the top of the
washing tower 2 through conduits incorporated in the heat exchanger 1 shown
in        26 and 27, so that a heat trasferring medium Fig. 1, to the
bottom of the absorption tank 2       circulated through the pipes by means
of a pump where the mixture flows upwards, the flow being      29 can
transfer refrigerating effect from  the regulated by a distributor grate
24. The nozzle 20   exhaust air of the washing tower to the heat emits a
mist of cooled petroleum distillate, prefer-   10   exchanger 23. A valve
31 is controlled by means ably at [err], so that part of the petrol vapour
is  of a temperature sensor 30 so as to maintain a absorbed  in the
petroleum  distillate simul-        substantially constant temperature in
the cooling taneously with an additional small amount of         circuit of
the incoming petrol/air mixture. water vapour in the petrol/air mixture
being con-      As stated in the foregoing, the system of the densed. The
purpose of this is to ensure that   15   invention is specially intended to
cope with very practically no ice is deposited on the packing       great
peak loads by means of significantly simpler bodies so that a very
effective final stripping by   means than has been feasible in the past and
to means of the petroleum distillate from the nozzle    cope with the
ordinary loads in an optimum 21 is achieved. The valves 18,19 are set so
that no  manner. In this context it should be emphasized noticeable icing
will occur on the packing bodies,   20   that only the washing tower 2 and
the heat ensuring that as much of the stripping effect as     exchanger
coils 25, 28 are dimensioned for peak possible takes place around the
packing bodies,      load operation (preferably 800 m3 per hour), while
which provide a considerable increase in the         all the other
components in the system need only surface area and thus a more effective
stripping     be dimensioned for average operation. The with respect to the
volume of the washing tower.   25    petroleum distillate is transferred by
means of a Thus, the valves 18,19 enable a relative tempera-    circulation
pump (not shown) from the buffer tank ture distribution in the washing
tower, while the    3 to the distillation column 5 with a constant absolute
temperature control is provided for by      amount per unit of time,
adapted to average means of the valve 15, whose temperature sensor
conditions, so that a heavy peak load does not 16 is fitted in the washing
tower as shown in Fig.   30   influence the operating conditions of the
distilla- 2. This simultaneously results in thefeature which  tion column
5. In the preferred embodiment the is essential to the invention, viz. that
the sub-    storage tank 7 is given such a great volume that stantially
constant temperature  around  the        the cooling plant 13, too, is only
dimensioned for temperature sensor 16 causes the petrol concen-
average loads. It should be mentioned in this tration in the petroleum
distillate conducted down    35   connection that the volume of the storage
tank 7 to the buffer tank 3 to be substantially constant,   may be reduced
by setting up a separate cold corresponding to optimum operating conditions
store containing a brine liquid, which has a so that the buffer tank 3 may
have a significantly   considerably greater specific heat than the smaller
volume than the one which would have         petroleum distillate so that
the petroleum dis- been necessary if the concentration of petrol in   40
tillate is heat exchanged with the cold reservoir the petroleum distillate
fluctuated between zero     before being transferred to the washing tower 2
and a maximum value.                                 by means of a pressure
pump (not shown). When the washing tower 2 is mounted directly        It
will be appreciated that the washing tower 2, on top of the buffer tank 3,
no pumps are required   which is preferably made of stainless steel, and
between the bottom of the washing tower and the    45   optionally also the
buffer tank 3 are heat insulated buffer tank. As the concentration of
petrol in the   as is schematically indicated by the insulation petroleum
distillate is kept at a maximum value      store 32, which also applies to
the storage tank 7, according to the invention, there would be a risk
and that the plant is provided with details known of cavitation in a pump,
it being observed that a    per se, such as drive pumps for the petrol/air
pump between the washing tower 3 and the    50    mixture and the petroleum
distillate. buffer tank has to be dimensioned for peak loads, while the
necessary pump (not shown) between         Claims the buffer tank and the
distillation column only has to dimentioned for the significantly smaller
1. A method for the recovery of petrol from a average loads.
55    mixture of petrol vapour and air, in which the An additional
advantage of the temperature         petrol vapour is absorbed in an
absorption means control in the washing tower 2, as described in the  by
direct contact with a cooled petroleum dis- 



foregoing, is that the petrol-stripped air flowing   tillate having a
higher boiling point range than out through the outlet 12 has a
substantially        petrol, said petroleum distillate being supplied
constant temperature and occurs in an amount   60   from a storage tank,
transferred from the absorp- per unit of time corresponding to the amount
tion means to a buffer tank and transferred from introduced through the
inlet 11. According to the   the buffer tank to a stripping means in which
the invention, this is utilized for precooling the petrol/  dissolved
petrol is stripped so that the petroleum air mixture from the conduit 11 so
that by far the   distillate circulates in a substantially closed cir-
greatest part of the water vapour contained in it is   65   cuit,
characterized in that the petrol vapour is    7                   0 079
364                       8 upper region of the washing tower 2 is filled
with   condensed in the heat exchanger 23, which has packing bodies, such
as saddles resting on a grate   means (not shown) for discharging the
accumu- 22.                                                  lated water.
The heat exchanger 23 comprises a The petrol/air mixture is passed to the
plant via   pipe coil 25 connected to another pipe coil 28 at the conduit
11 and through a heat exchanger 23,    5    the top of the washing tower 2
through conduits incorporated in the heat exchanger 1 shown in        26
and 27, so that a heat trasferring medium Fig. 1, to the bottom  of the
absorption tank 2      circulated through the pipes by means of a pump
where the mixture flows upwards, the flow being       29 can transfer
refrigerating effect from  the regulated by a distributor grate 24. The
nozzle 20   exhaust air of the washing tower to the heat emits a mist of
cooled petroleum distillate, prefer-   10   exchanger 23. A valve 31 is
controlled by means ably at [err], so that part of the petrol vapour is
of a temperature sensor 30 so as to maintain a absorbed  in the petroleum
distillate simul-         substantially constant temperature in the cooling
taneously with an additional small amount of          circuit of the
incoming petrol/air mixture. water vapour in the petrol/air mixture being
con-      As stated in the foregoing, the system of the densed. The purpose
of this is to ensure that   15   invention is specially intended to cope
with very practically no ice is deposited on the packing        great peak
loads by means of significantly simpler bodies so that a very effective
final stripping by    means than has been feasible in the past and to means
of the petroleum distillate from the nozzle    cope with the ordinary loads
in an optimum 21 is achieved. The valves 18, 19 are set so that no  manner.
In this context it should be emphasized noticeable icing will occur on the
packing bodies,   20   that only the washing tower 2 and the heat ensuring
that as much of the stripping effect as      exchanger coils 25, 28 are
dimensioned for peak possible takes place around the packing bodies,
load operation (preferably 800 [err] per hour), while which provide a
considerable increase in the          all the other components in the
system need only surface area and thus a more effective stripping      be
dimensioned for average operation. The with respect to the volume of the
washing tower.   25    petroleum distillate is transferred by means of a
Thus, the valves 18, 19 enable a relative tempera-    circulation pump (not
shown) from the buffer tank ture distribution in the washing tower, while
the     3 to the distillation column 5 with a constant absolute temperature
control is provided for by       amount per unit of time, adapted to
average means of the valve 15, whose temperature sensor       conditions,
so that a heavy peak load does not 16 is fitted in the washing tower as
shown in Fig.   30   influence the operating conditions of the distilla- 2.
This simultaneously results in the feature which  tion column 5. In the
preferred embodiment the is essential to the invention, viz. that the sub-
storage tank 7 is given such a great volume that stantially  constant
temperature  around  the        the cooling plant 13, too, is only
dimensioned for temperature sensor 16 causes the petrol concen-
average loads. It should be mentioned in this tration in the petroleum
distillate conducted down    35   connection that the volume of the storage
tank 7 to the buffer tank 3 to be substantially constant,    may be reduced
by setting up a separate cold corresponding to optimum operating conditions
store containing a brine liquid, which has a so that the buffer tank 3 may
have a significantly    considerably  greater specific heat than the
smaller volume than the one which would have          petroleum  distillate
so that the petroleum  dis- been necessary if the concentration of petrol
in   40   tillate is heat exchanged with the cold reservoir the petroleum
distillate fluctuated between zero      before being transferred to the
washing tower 2 and a maximum value.                                  by
means of a pressure pump (not shown). When the washing tower 2 is mounted
directly         It will be appreciated that the washing tower 2, on top of
the buffer tank 3, no pumps are required    which is preferably made of
stainless steel, and between the bottom of the washing tower and the    45
optionally also the buffer tank 3 are heat insulated buffer tank. As the
concentration of petrol in the    as is schematically indicated by the
insulation petroleum distillate is kept at a maximum value       store 32,
which also applies to the storage tank 7, according to the invention, there
would be a risk     and that the plant is provided with details known of
cavitation in a pump, it being observed that a     per se, such as drive
pumps for the petrol/air pump between the washing tower 3 and the    so
mixture and the petroleum distillate. buffer tank has to be dimensioned for
peak loads, while the necessary pump (not shown) between          Claims
the buffer tank and the distillation column only has to dimentioned for the
significantly smaller        1. A method for the recovery of petrol from a
average loads.                                  55    mixture of petrol
vapour and air, in which the 



An additional advantage of the temperature          petrol vapour is
absorbed in an absorption means control in the washing tower 2, as
described in the   by direct contact with a cooled petroleum dis-
foregoing, is that the petrol-stripped air flowing   tillate having a
higher boiling point range than out through the outlet 12 has a
substantially         petrol, said petroleum distillate being supplied
constant temperature and occurs in an amount   60   from a storage tank,
transferred from the absorp- per unit of time corresponding to the amount
tion means to a buffer tank and transferred from introduced through the
inlet 11. According to the    the buffer tank to a stripping means in which
the invention, this is utilized for precooling the petrol/  dissolved
petrol is stripped so that the petroleum air mixture from the conduit 11 so
that by far the    distillate circulates in a substantially closed cir-
greatest part of the water vapour contained in it is   65   cuit,
characterized in that the petrol vapour is    9                   0 079 364
10 brought in direct contact with a petroleum dis-     exchanger coil (25)
is placed in the received tillate which is cooled sufficiently by heat ex-
petrol/air mixture and a second heat exchanger change with a cold reservoir
to bring about a       coil (28) is placed in the cold, petrol-stripped
combined cooling condensation and absorption        exhaust air from the
absorption means (2), said of the petrol vapour, the amount of cooled    5
heat exchanger coils being interconnected to petroleum distillate caused to
contact the petrol/  form  a closed circuit for a heat transferring air
mixture being controlled so that the concen-    medium having a
controllable flow rate. tration of petrol in the petroleum distillate
trans-  11. A system  according to claim 9, further ferred to the buffer
tank is substantially constant.  comprising a heat exchanger (4) through
which a 2. A method according to claim 1, wherein the    10   substantially
constant amount of petroleum dis- petroleum distillate has a temperature of
about     tillate per unit of time flows to and from the [err] when
arriving in direct contact with the      stripping means (5). petrol
vapour.                                        12. A system according to
claim 9, 10 or 11, 3. A method according to claim 1 or 2, wherein
wherein the absorption means is a washing tower the petroleum distillate
conducted from the buffer   15   (2) having a plurality of injection
nozzles (20, 21) tank to the stripping means is caused to be in heat  at
different heights, and wherein the flow regulat- exchanging relationship
with the petroleum dis-      ing means comprise a valve (15) which is
depen- tillate which is passed from the stripping means     dent upon the
temperature at a predetermined to the cold reservoir.
height (at 16) and is adapted to regulate the total 4. A method according
to claim 1 or 2, wherein   20   amount of petroleum distillate supplied to
the the air, stripped of petrol and cooled after contact  tower so that the
concentration of petrol in the with the cooled petroleum distillate, is
caused to   petroleum distillate supplied to the buffer tank (3) be in
indirect heat exchanging relationship with    is substantially constant.
the incoming petrol/air mixture, and wherein, if      13. A system
according to any of claims 9 desired, any  water condensed  thereby  is
25   through 12, wherein the absorption means (2) is separated before the
petrol/air mixure is brought    mounted directly on top of the buffer tank
(3). into contact with cooled petroleum distillate. 5. A method according
to claim 4, wherein the      Patentanspruche heat exchanging relationship
is provided through a flowing cooling medium, and wherein the flow    30
1. Verfahren zur Wiedergewinnung von Benzin amount per unit of times is
controlled in depend-   aus einer Mischung von Benzindampf und Luft, ence
upon the temperature of the petrol/air mix-    wobei der Benzindampf in
einer Absorptionsein- ture.
richtung durch direkten Kontakt mit einem, ge- 6. A method according to any
of the preceding      kuhiten Erdoldestillat absorbiert wird, welches
claims, wherein the amount of cooled petroleum    35    Destillat einen
hoheren Siedepunktsbereich als distillate brought into contact with the
petrol/air  Benzin aufweist und dieses Destillat von einem mixture is
controlled in dependence upon the         Lagertank zugefuhrt, von der
Absorptionseinrich- temperature in a mixing zone for the petrol/air
tung einem Puffertank zugeleitet und von diesem mixture and the petroleum
distillate, respectively.  einer Abstreifeinrichtung  zugeleitet wird, in
7. A method according to claim 6, wherein the    40   welcher das geloste
Benzin entfernt wird, [err] petrol/air mixture is absorbed in petroleum
dis-     sich das Erdoldestillat in einem im wesentlichen tillate
introduced at several levels in a washing    geschlossenen Kreislauf
bewegt, dadurch ge- tower.
kennzeichnet, [err] der Benzindampf in direkten 8. A method according to
claim 7, wherein the      Kontakt mit einem Erdoldestillat gebracht wird,
amounts of petroleum  distillate passed to the    45   welches durch
Warmeaustausch mit einem Kalte- respective levels in the washing tower are
reservoir genugend gekuhlt wird, um eine kom- mutually regulated to obtain
a predetermined,        binierte Kuhlkondensation und Absorption des
vertical temperature distribution in the tower.      Benzindampfes zu
bewirken, wobei die Menge an 9. A system for carrying out the method
accord-    gekuhltem Erdoldestillat, welches mit dem Bezin/ ing to claim 6,
comprising an absorption means to   so    Luftgemisch in Beruhrung gebracht
wird, derart absorb petrol from a received petrol/air mixture     geregelt,
wird, [err] die Konzentration an Benzin in by means of a cooled petroleum
distillate, said      dem Erdoldestillat, das in dem Puffertank Uber-
absorption means being connected to a stripping     fuhrt wird, im
wesentlichen konstant bleibt. 



means to strip petrol dissolved in the petroleum      2. Verfahren nach
Anspruch 1, dadurch gekenn- distillate, a buffer tank mounted between the
55   zeichnet, [err] das Erdoldestillat beim Beginn des absorption means
and the stripping means and a       direkten Kontakts mit dem  Benzindampf
eine storage tank for petroleum distillate, respectively,  Temperatur von
etwa -250C hat. characterized in that flow regulating means (15,      3.
Verfahren nach Anspruch 1 oder 2, dadurch 16), which are dependent upon the
temperature in    gekennzeichnet, [err] das Erdoldestillat, welches a
mixing zone in the absorption means (2), are   60   vom Puffertank der
Abstreifeinrichtung zugefuhrt interposed between the storage tank (7) and
the     wird, in Warmeaustauschberuhrung mit jenem absorption means (2),
and that the storage tank      Erdoldestillat gehalten wird, welches von
der Ab- (7) is a cold reservoir.
streifeinrichtung dem  Kuhlreservoir zugeleitet 10. A system according to
claim 9, wherein a       wird. heat exchanger assembly (1) comprising one
heat   65  4. Verfahren nach Anspruch 1 oder 2, dadurch 6    11
0 079 364                        12 gekennzeichnet, [err] die nach Kontakt
mit dem         wesentlichen konstante Menge an Erdoldestillat gekuhiten
Erdoldestillat von Benzin befreite und     pro Zeiteinheit zur
Abstreifvorrichtung (5) hin und gekuhite Luft, in indirekten
Warmeaustauschkon-      von ihr weg stromt. takt mit dem einstromenden
Benzin/Luftgemisch          12. Vorrichtung nach den Anspruchen 9, 10
gebracht wird, wobei gewunschtenfalls jegliches    5    oder 11, dadurch
gekennzeichnet, [err] die Mittel dabei kondensierte Wasser abgetrennt wird,
be-       zur Absorption aus einem Waschturm  (2) be- vor man das
Benzin/Luftgemisch in Beruhrung          stehen, der eine Mehrzahl von
Einspritzdusen (20, mit dem gekuhiten Erfoldestillat bringt.
21) auf verschiedenen Hohenniveaux aufweist, 5. Verfahren nach Anspruch 4,
dadurch gekenn-      wobei die Stromungs-Regeleinrichtungen  ein zeichnet,
[err] der Warmeaustausch bewirkt wird   10   Ventil (15) umfassen, weiches
auf die Temperatur durch ein stromendes Kuhlmedium, wobei die          auf
einem vorbestimmten Hohenniveau (bei 16) Stromungsmenge pro Zeiteinheit in
Abhangigkeit       anspricht und so ausgebildet ist, [err] es die Ge- von
der Temperatur des Benzin/Luftgemisches          samtmenge des dem Turm
zugefuhrten Erdoldes- geregelt wird.
tillates reguliert, so [err] die Konzentration des 6. Verfahren nach einem
der vorangehenden    15   Benzins in dem Erdoldestillat, das dem Puffertank
Anspruche, dadurch gekennzeichnet, [err] die           (3) zugefuhrt wird,
im wesentlichen konstant ist. Menge an gekuhitem Erdoldestillat, die mit
dem         13. Vorrichtung nach einem der Anspruche 9 Benzin/Luftgemisch
in Beruhrung gebraucht wird,      bis 12, dadurch gekennzeichnet, [err] die
Ab- in Abhangigkeit von der Temperatur in einer
sorptionseinrichtung (2) direkt auf der Oberseite Mischzone fur das
Benzin/Luftgemisch bzw. das   20   des Puffertanks (3) angebracht ist.
Erdoldestillat geregelt wird. 7. Verfahren nach Anspruch 6, dadurch gekenn-
Revendications zeichnet, [err] das Benzin/Luftgemisch von einem
Erdoldestillat absorbiert wird, welches man auf        1. Un procede pour
la recuperation de l'essence verschiedenen Niveaux in einen Waschturm ein-
25   d'un melange de vapeur d'essence et d'air dans fOhrt.
lequel la vapeur d'essence est absorbee dans un 8. Verfahren nach Anspruch
7, dadurch gekenn-      dispositif d'absorption par contact direct avec un
zeichnet, [err] die Mengen des den verschiedenen       distillat de petrole
refroidi ayant un intervalle Niveaus in dem Waschturm zugefuhrten Erdol-
d'ebullition superieur a celui de l'essence, ledit destillats abwechselnd
gesteuert werden, um    30   distillat de petrole etant fourni par un
reservoir de eine Vorbestimmte, vertikale Temperaturver-          stockage,
transfere du dispositif d'absorption a un teilung in dem Turm zu erhalten.
reservoir tampon et transfere du reservoir tam- 9. Einrichtung zur
Durchfuhrung des Verfahrens     pon a un dispositif de separation dans
lequel nach Anspruch 6, umfassend Mittel zur Absorp-        I'essence
dissoute est separee, si bien que le dis- tion von Benzin aus einem
aufgenommenen Ben-   35   tillat de petrole circule dans un circuit
essentielle- zin/Luftgemisch mit Hilfe eines gekuhiten Erdol-     ment
ferme, caracterise en ce que la vapeur destillats, wobei diese Mittel zur
Absorption mit    d'essence est mise en contact direct avec un dis- einer
Abstreifvorrichtung zur Entfernung des Ben-    tillat de petrole qui est
suffisamment refroidi par zins, welches in dem Erdoldestillat gelost ist,
vor-  echange de chaleur avec un reservoir froid pour gesehen sind, weiters
ein Puffertank zwischen    40   realiser une combinaison de condensation et
den Mitteln zur Absorption und der Abstreifein-      d'absorption avec
refroidissement de la vapeur richtung sowie ein Lagertank fur das
Erdoldestil-    d'essence, la quantite de distillat de petrole refroi- lat
vorgesehen sind, dadurch gekennzeichnet,         di mise en contact avec le
melange d'essence et [err] Durchflu[err]reguliermittel (15, 16), welche von
d'air etant ajustee pour que la concentration de der Temperatur in einer
Mischzone in der Absorp-   45   I'essence dans le distillat de petrole
transfere au tionseinrichtung (2) abhangen, zwischen dem          reservoir
tampon soit essentiellement constante. Lagertank (7) und der
Absorptionseinrichtung (2)       2. Un procede selon la revendication 1
dans angeordnet sind, und [err] der Lagertank (7) ein      lequel le
distillat de petrole a une temperature Kaltereservoir ist.
d'environ -[err] lorsqu'il vient en contact direct 10. Vorrichtung nach
Anspruch 9, dadurch ge-   50   avec la vapeur d'essence. 



kennzeichnet,[err]eineWarmeaustauschereinheit            3. Un proced6
selon la revendication 1 ou 2 (1), umfassend eine Warmeaustauscher-Rohr-
dans lequel le distillat de petrole conduit du reser- schlange (25)
innerhalb des aufgenommenen            voir tampon au dispositif de
separation est mis en Benzin/Luftgemisches vorgesehen ist, und eine
echange de chaleur avec le distillat de petrole qui zweite
Warmeaustauscher-Rohrschlange (28) in   55   est conduit du dispositif de
separation au reser- der kalten, von Benzin befreiten Abluft aus der
voir froid. Absorptionseinrichtung (2) vorhanden ist, wobei        4. Un
procede selon la revendication 1 ou 2 die    genannten
Warmeaustauscher-Rohr-           dans lequel l'air, debarrasse de 1'essence
et refroi- schlangen miteinander zur Bildung eines ge-          di apres
contact avec le distillat de petrole refroi- schlossenen Kreislaufs eines
Warmeaustausch-    60   di, est mis en echange de chaleur indirect avec le
mediums mit regelbarer Stromungsgeschwindig-         melange entrant
d'essence et d'air et oCi, si on le keit miteinander verbunden sind.
desire, toute eau condensee ainsi est separee 11. Vorrichtung nach Anspruch
9, dadurch ge-       avant que le melange d'essence et d'air soit mis
kennzeichnet, [err] sie auch einen Warmeaus-           en contact avec le
distillat de petrole refroidi. tauscher (4) aufweist, durch welchen eine im
65     5. Un procede selon la revendication 4 dans 7    13
0 079  364                       14 el l'echange de chaleur est realise par
un        entre le reservoir de stockage (7) et le dispo illieu de
refroidissement en ecoulement et dans        d'absorption (2) et en ce que
le reservoir de lequel la quantite 6coulee par unite de temps est
stockage (7) est un reservoir froid. ajustee selon la temperature du
melange d'es-           10. Un systeme selon la revendication 9 dans sence
et d'air.                                  5    lequel un ensemble
echangeur de chaleur (1) 6. Un procede selon l'une quelconque des
comprenant un serpentin echangeur de chaleur revendications precedentes
dans lequel la quan-       (25) est place dans le melange recu d'essence et
tite de distillat de petrole refroidi mise en contact  d'air et un second
serpentin echangeur de chaleur avec le melange d'essence et d'air est
ajustee        (28) est place dans l'air d'echappement froid selon la
temperature dans une zone de melange    10   debarrasse de l'essence
provenant du dispositif respectivement du melange d'essence et d'air et
d'absorption (2), lesdits serpentins echangeurs de du distillat de petrole.
chaleur etant interconnectes pour former un cir- 7. Un proc6de selon la
revendication 6, dans        cuit ferme pour un milieu de transfert de
chaleur lequel le melange d'essence et d'air est absorbe      ayant un
debit reglable. dans le distillat de petrole introduit A divers   15    11.
Un systeme selon la revendication 9 corn- niveaux dans une tour de lavage.
prenant de plus un echangeur de chaleur (4) a 8. Un proc6de selon la
revendication 7 dans         travers lequel une quantite pratiquement con-
lequel les quantites de distillat de petrole con-     stante de distillat
de petrole s'ecoule par unite de duites aux niveaux respectifs de la tour
de lavage    temps vers et a partir du dispositif de separation sont
mutuellement ajustees pour obtenir une dis-   20   (5). tribution verticale
pr6determinee de la tempera-         12. Un systeme selon la revendication
9, 10 ou ture dans la tour.                                    11 dans
lequel le dispositif d'absorption est une 9. Un systeme pour la mise en
pratique du            tour de lavage (2) ayant plusieurs buses d'injec-
proced6 selon la revendication 6, comprenant un       tion (20, 21) A des
hauteurs differentes et oCi le dispositif d'absorption pour absorber
l'essence    25    dispositif de regulation du debit comprend une d'un
melange recu d'essence et d'air au moyen          vanne (15) qui est en
dependance de la tempera- d'un distillat de petrole refroidi, ledit
dispositif  ture a une hauteur predeterminee (en 16) et est d'absorption
etant raccorde a un dispositif de         adaptee pour ajuster la quantite
totale de distillat separation pour separer l'essence dissoute dans
de petrole fournie a la tour, si bien que la concen- le distillat de
petrole, un reservoir tampon monte   30   tration de l'essence dans le
distillat de petrole ali- entre le dispositif d'absorption et le dispositif
de   mentant le reservoir tampon (3) est essentielle- separation et un
reservoir de stockage pour le dis-    ment constante. tillat de petrole,
caracterise en ce que des regu-       13. Un systeme selon l'une quelconque
des lateurs de debit (15, 16) qui sont en dependance       revendications 9
A 12 dans lequel le dispositif avec la temperature dans une zone de melange
35    d'absorption (2) est monte directement au som- dans le dispositif
d'absorption (2) sont interposes    met du reservoir tampon (3). 40 * C   L
M   S * 45 50 55 60 65 8    


