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(57) Abstract: The filtration system developed by the present invention, for bulk LPG wherein LPG is transferred by means of a tanker
truck to an end-user storage tank, is suitable to filter LPG in the end-user LPG storage tank as LPG is transferred to the tank of the
tanker truck before it is introduced into the tank of the tanker truck, and the system comprises at least one column which is made of
a material suitable for use with LPG; through which the LPG in a transfer line, which provides the transfer of LPG between the end-
user storage tank and the tank of the tanker truck, is passed; in which an adsorbent substance, retaining any heavy hydrocarbons in LPG
during this transter so as to reduce the amount of heavy hydrocarbons in LPG, is provided; which is provided with at least one inlet
receiving LPG supplied from a transfer line's end user storage tank connection and at least one outlet through which LPG contained in
the column is supplied back to the transtfer line with a reduced heavy hydrocarbon content, in order to position the filtration system in
the transfer line such that the LPG is filtered after the transfer line's storage tank connection and before the connection of the tanker

truck's tank with the transfer line.
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LPG FILTRATION SYSTEM AND METHOD

Technical Field

The present invention relates to a system and a method for the filtration of LPG (liquefied

petroleum gas) in a storage tank as LPG is transferred out to a tank of a tanker truck.

Prior Art

Liquefied petroleum gas (LPG) is a mixture of hydrocarbon gases made up of propane
and butane and is used in different fields. One of these fields is the use of LPG in
industrial facilities and in single detached houses, the so-called bulk LPG, wherein LPG is
transported to an end user by means of a tanker truck and transferred to a storage tank of

the user.

The LPG in the user’s storage tank can be in a gas or liquid phase. When LPG is
consumed in gas phase, any heavy hydrocarbon structures which cannot get into the gas
phase during the gasification of LPG remain in liquid form and settle down in the storage
tank. On the other hand, when LPG is consumed in liquid phase from the storage tank,
liquid LPG is taken out from the tank at a certain height from the bottom of the tank
(preferably at a distance from the bottom of about 10% of the total height of the tank),
such that the heavy hydrocarbon structures settled down in the tank are prevented from
reaching the system where LPG is used. However, for various reasons (e.g. conducting
hydrostatic tests in the storage tank or discarding the tank), it may be required to
discharge all LPG present in the storage tank and thus LPG is transferred to the tank of a
tanker truck. As stated above, the heavy hydrocarbon content remaining at the bottom of
user storage tanks is quite high. LPG, when transferred to the tank of a tanker truck, fails
to conform the required standards in evaporation analysis and results in two problems:
risk of illegitimate LPG transport and inconvenience of LPG from the tank of tanker truck

for reuse.

Since LPG is not conforming the standards and is not convenient for reuse, the LPG

present in the tank of a tanker truck cannot be transferred to LPG storage tanks present in
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LPG facilities. In order to solve the problem above according to the prior art, LPG having a
heavy hydrocarbon content in a tank of a tanker truck is distributed or shared to more than
one tanker trucks and is fractionated for use such that the quality of LPG in the tanks is

not deteriorated. This raises the costs and leads to operational difficulty.

Brief Description of Invention

The filtration system developed by the present invention, for bulk LPG wherein LPG is
transferred by means of a tanker truck to an end-user storage tank, is suitable to filter
LPG in the end-user LPG storage tank as LPG is transferred to the tank of the tanker
truck before it is introduced into the tank of the tanker truck, and the system comprises at
least one column which is made of a material suitable for use with LPG; through which the
LPG in a transfer line, which provides the transfer of LPG between the end-user storage
tank and the tank of the tanker truck, is passed; in which an adsorbent substance,
retaining any heavy hydrocarbons in LPG during this transfer so as to reduce the amount
of heavy hydrocarbons in LPG, is provided; which is provided with at least one inlet
receiving LPG supplied from a transfer line’s end user storage tank connection and at
least one outlet through which LPG contained in the column is supplied back to the
transfer line with a reduced heavy hydrocarbon content, in order to position the filtration
system in the transfer line such that the LPG is filtered after the transfer line’s storage tank

connection and before the connection of the tanker truck’s tank with the transfer line.

The LPG filtration method developed according to the present invention, in turn,
comprises the steps of connecting a filtration system to a transfer line performing the
transfer of LPG from an end-user storage tank to the tank of a tanker truck so that it is
positioned between the storage tank transfer line connection and the connection of the
tanker truck with the transfer line; starting a sucking operation of LPG from the storage
tank; during this sucking operation, transferring the LPG in the storage tank through the
storage tank connection to the transfer line and from here, to the column provided in the
filtration system through the inlet of the column; passing the LPG reaching the column
through the adsorbent substance provided in the column retaining heavy hydrocarbons so
that the adsorbent substance retains the heavy hydrocarbon structures in LPG in its own
pores and the heavy hydrocarbons in LPG are separated from LPG; and supplying the

LPG with reduced heavy hydrocarbon content through the outlet of the column back to the
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transfer line and from here, to the tanker truck’s tank by means of the tanker truck’s tank

connection.

By virtue of the LPG filtration system and method developed according to the present
invention, LPG is filtered while it is transferred from the end-user storage tank to the tank
of a tanker truck such that the heavy hydrocarbon content of LPG is retained by the
adsorbent, and LPG with a reduced heavy hydrocarbon content according to standards is
supplied back to the tank of the tanker truck. Thus, both the transport of problematic LPG
not complying with the standards is prevented, and LPG taken from an end user is directly
transported to a storage tank at an LPG facility such that time and financial losses are

avoided.

Object of Invention

The object of the present invention is to develop an LPG filtration system for use with LPG
(i.e. use with bulk LPG) transported from a tanker truck’s tank to an end user, as well as a

filtration method suitable for use with this system.

Another object of the present invention is to develop an LPG filtration system providing the
filtration of heavy hydrocarbon structures contained in LPG received from an end-user

storage tank, as well as a filtration method suitable for use with this system.

A further object of the present invention is to develop an LPG filtration system for
transporting LPG taken from an end-user storage tank to a storage tank at an LPG facility
in compliance with relevant standards, as well as a filtration method suitable for use with

this system.

Another object of the present invention is to develop an LPG filtration system providing an
LPG transport in compliance with relevant standards, as well as a filtration method

suitable for use with this system.

A further object of the present invention is to develop an LPG filtration system for
transporting LPG taken from an end-user storage tank to a storage tank at a gas station in
a simpler manner with lower costs, as well as a filtration method suitable for use with this

system.
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Description of Invention

As required by standards, the amount of heavy hydrocarbons in LPG should be at/below a
certain level, and the amount of evaporation residue of LPG should not exceed a
predetermined level (50 ppm in line with standards). However, in the case of bulk LPG
use wherein LPG is transported by means of a tanker truck to an end-user storage tank
and is used in gas phase, the heavy hydrocarbon structures which cannot get into the gas
phase and/or in case LPG is used in liquid phase and is sucked out of the storage tank at
a predetermined height from the bottom of the storage tank, heavy hydrocarbon structures
accumulate at the bottom of the storage tank. As a result of this accumulation, when the
entire content of LPG in the storage tank is transferred to a tanker truck, the amount of
evaporation residue of the transferred LPG exceeds a predetermined value (e.g. 300 ppm
and above) and fail to fulfill the relevant standards. This results in a transport of
problematic LPG not complying with the standards and the transported LPG cannot be
directly taken to a storage tank at a gas station, for example. In order to solve this problem,
LPG not complying with the standards is transferred to different tanker trucks and
fractionated, and LPG present in each tanker truck is made to comply with the standards,
but this gives rise to both operational difficulty and loss of time and cost. For this reason, a
filtration system for solving these problems, as well as a filtration method suitable for use

with this system have been developed according to the present invention.

The filtration system developed by the present invention, for bulk LPG wherein LPG is
transferred by means of a tanker truck to an end-user storage tank, suitable to filter LPG
in the end-user LPG storage tank as LPG is transferred to the tank of the tanker truck
before it is introduced into the tank of the tanker truck, is suitable to be positioned in a
transfer line, which provides the transfer of LPG between the end-user storage tank and
the tank of the tanker truck, such that the LPG is filtered after the transfer line’s storage
tank connection and before the connection of the tanker truck’s tank with the transfer line
(between these two connections).The filtration system developed according to the present
invention comprises at least one (preferably more than one) column which is made of a
material suitable for use with LPG; through which the LPG in the transfer line is passed; in
which an adsorbent substance, retaining any heavy hydrocarbons in LPG during this
transfer so as to reduce the amount of heavy hydrocarbons in LPG, is provided; which is
provided with at least one inlet receiving LPG supplied from a transfer line’s end user

storage tank connection and at least one outlet through which LPG contained in the
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column is supplied back to the transfer line with a reduced heavy hydrocarbon content. By
virtue of the filtration system developed according to the present invention, LPG received
from an end-user storage tank is filtered from its heavy hydrocarbon content immediately
before it is transferred to a tanker truck. Thus, both LPG supplied to the tanker truck is
made complying with the standards such that the problematic transport of improper LPG
is avoided, and LPG can be transferred to LPG storage tanks in an LPG facility directly

without requiring any extra operations such that time and cost losses are reduced.

In a preferred embodiment according to the present invention, the column is a seamless
drawn steel tube (e.g. sch 40). Thus, LPG is safely filtered and a filtration system with a
long service life is obtained. In another embodiment, the column can be positioned in a

horizontal or vertical manner.

In another preferred embodiment according to the present invention, the adsorbent

substance can be activated carbon, zeolite and/or clay.

In another representative embodiment, the filtration system developed according to the
present invention can either be a standalone, external, portable unit, or a unit connected

to a tanker truck.

In the filtration method developed according to the present invention, the filtration system
developed using the transfer line performing the transfer of LPG from an end-user storage
tank to a tanker truck is first positioned so as to be between the connection of the storage
tank and the connection of the tanker truck (i.e. the inlet of the filtration system is
connected to the connection of the storage tank and the outlet is connected to the
connection of the tanker truck). Then, the sucking operation of LPG from the storage tank
is started and during this sucking operation, LPG in the storage tank is transferred through
the connection of the storage tank to the transfer line and from here to the column
provided in the filtration system through an inlet of the column. LPG reaching the column
is passed through (contacted with) an adsorbent substance provided in the column to
retain heavy hydrocarbons so that the adsorbent substance retains the heavy
hydrocarbon structures in LPG in its own pores. Thus, the heavy hydrocarbons in LPG are
separated from LPG, and the LPG with a reduced heavy hydrocarbon content now is
supplied through the outlet of the column back to the transfer line and from here back to

the tanker truck’s tank by means of the tanker truck’s tank connection. In result, the heavy
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hydrocarbon content of LPG leaving the filtration system is substantially reduced and the

amount of evaporation residue of LPG is made to comply with the standards.

By virtue of the LPG filtration system and method developed according to the present
invention, LPG is filtered while it is transferred from the end-user storage tank to the tank
of a tanker truck such that the heavy hydrocarbon content of LPG is retained by the
adsorbent, and LPG with a reduced heavy hydrocarbon content according to standards is
supplied back to the tank of the tanker truck. Thus, both the transport of problematic LPG
not complying with the standards is prevented, and LPG taken from an end user is directly
transported to a storage tank at an LPG facility such that time and financial losses are

avoided.
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1.

CLAIMS

A filtration system, for bulk LPG wherein LPG is transferred by means of a tanker
truck to an end-user storage tank, suitable to filter LPG in the end-user LPG
storage tank as LPG is transferred to the tank of the tanker truck before it is
introduced into the tank of the tanker truck, characterized in that

the filtration system comprises at least one column

e which is made of a material suitable for use with LPG,

e through which the LPG in a transfer line, which provides the transfer of
LPG between the end-user storage tank and the tank of the tanker truck, is
passed,

e in which an adsorbent substance, retaining any heavy hydrocarbons in
LPG during this transfer so as to reduce the amount of heavy hydrocarbons
in LPG, is provided,

e which is provided with at least one inlet receiving LPG supplied from a
transfer line’s end user storage tank connection and at least one outlet
through which LPG contained in the column is supplied back to the transfer
line with a reduced heavy hydrocarbon content, in order to position the
filtration system in the transfer line such that the LPG is filtered after the
transfer line’s storage tank connection and before the connection of the

tanker truck’s tank with the transfer line.

The filtration system according to Claim 1, characterized in that said column is a

seamless drawn steel tube.

The filtration system according to Claim 1, characterized in that said column is

positioned horizontally.

The filtration system according to Claim 1, characterized in that said column is

positioned vertically.

The filtration system according to Claim 1, characterized in that said adsorbent

substance is activated carbon.
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10.

The filtration system according to Claim 1, characterized in that said adsorbent

substance is zeolite.

The filtration system according to Claim 1, characterized in that said adsorbent

substance is clay.

The filtration system according to Claim 1, characterized in that the system is a

standalone, external, portable unit.

The filtration system according to Claim 1, characterized in that the system is a

unit coupled to a tanker truck.

An LPG filtration method suitable for use in a filtration system according to any one
of the preceding claims, the method comprising the steps of

— connecting the filtration system to the transfer line performing the transfer
of LPG from an end-user storage tank to the tank of a tanker truck so that it
is positioned between the storage tank transfer line connection and the
connection of the tanker truck with the transfer line;

— starting a sucking operation of LPG from the storage tank;

— during this sucking operation, transferring the LPG in the storage tank
through the storage tank connection to the transfer line and from here, to
the column provided in the filtration system through the inlet of the column;

— passing the LPG reaching the column through the adsorbent substance
provided in the column retaining heavy hydrocarbons so that the adsorbent
substance retains the heavy hydrocarbon structures in LPG in its own
pores and the heavy hydrocarbons in LPG are separated from LPG; and

— supplying the LPG with reduced heavy hydrocarbon content through the
outlet of the column back to the transfer line and from here, to the tank of

the tanker truck by means of the tanker truck connection.
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