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(57) Abstract: Certain implementations of amine sweetening of flash gas are described. Flash gas including acid gas is flowed from a
flash drum through a column section connected to the flash drum. A lean amine stream is flowed through the column section. The lean
amine stream is configured to treat the acid gas flowed from the flash drum through the column section. A quantity of the lean amine
stream flowed through the column section is controlled based, in part, on a rate at which the flash gas including the acid gas is flowed
from the flash drum through the column section and a concentration of the acid gas in the flash gas.
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AMINE SWEETENING IN FLASH GAS

CLAIM OF PRIORITY
[0001] This application claims priority to U.S. Patent Application No. 16/259,322 filed

on January 28, 2019, the entire contents of which are hereby incorporated by reference.

TECHNICAL FIELD

[0002] This disclosure relates to processing hydrocarbons, for example, natural gas.

BACKGROUND
[0003] Gaseous hydrocarbons, for example, natural gas, produced from subsurface
reservoirs can be sour meaning that the gas includes significant amounts of hydrogen
sulfide (H2S). For example, in some regions, natural gas is considered sour if it contains
about 4 parts per million (ppm) by volume of H2S under standard temperature and
pressure. Alternatively or in addition, gaseous hydrocarbons can be acidic meaning that
the gas includes significant amounts of carbon dioxide (COz). H:zS and CO: are toxic
and corrosive, and therefore are undesirable components in natural gas. The process of
removing or reducing the concentration of these gases in natural gas is called
sweetening. Gas processed to remove or reduce the concentration of these gases is called
sweet gas. Several techniques can be implemented to sweeten natural gas. One such

technique is amine treatment by which the gases can be separated from the natural gas.

SUMMARY
[0004] This specification describes technologies relating to amine sweetening in flash

gas.

[0005] The present disclosure includes one or more of the following units of measure

with their corresponding abbreviations, as shown in Table 1:

Unit of Measure Abbreviation
Degrees Fahrenheit °F
Parts per million ppm
Pounds per square inch (pressure) Psi
Pounds per square inch gauge (pressure) Psig

PCT/US2020/015328
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One million MM
Standard cubic feet per day SCFD
gallons per minute gpm ( U.S. measure)
Mole mol

[0006] Certain implementations of the subject matter described here can be
implemented as a method of treating natural gas. Flash gas including acid gas is flowed
from a flash drum through a column section connected to the flash drum. A lean amine
stream is flowed through the column section. The lean amine stream is configured to
treat the acid gas flowed from the flash drum through the column section. A quantity of
the lean amine stream flowed through the column section is controlled based, in part, on
arate at which the flash gas including the acid gas is flowed from the flash drum through

the column section and a concentration of the acid gas in the flash gas.

[0007] Some aspects combinable with any of the other aspects described in this
disclosure can include the following features. To control the quantity of the lean amine
stream, an initial quantity of the lean amine stream is determined. Periodic
measurements of the rate at which the flash gas including the acid gas is flowed and the
concentration of the acid gas are received. The initial quantity is periodically updated
to determine a revised quantity of the lean amine stream based on the periodic

measurements.

[0008] Some aspects combinable with any of the other aspects described in this
disclosure can include the following features. To control the quantity of the lean amine
stream, a flow rate of the lean amine amine stream through the column section is

periodically varied according to the revised quantity of the lean amine stream.

[0009] Some aspects combinable with any of the other aspects described in this
disclosure can include the following features. The flow rate is varied between 0.05

MMSCEFD and 2.0 MMSCFD.

[0010] Some aspects combinable with any of the other aspects described in this
disclosure can include the following features. The initial quantity is updated according

to the following equation:
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Set point of lean amine

Flash gas rate X Acid gas concentration X Amine mole factor

Lean amine acid loading X Lean amine concentration

[0011] Set point of lean amine is the flow rate of the lean amine stream, Flash gas rate
is the rate at which the flash gas comprising the acid gas is flowed, Amine mole factor
is a constant selected based on a type of the lean amine stream, Lean amine acid loading
is an amount of acid gas separated by the lean amine stream, and Lean amine

concentration 1s an amount of amine in the lean amine stream.

[0012] Some aspects combinable with any of the other aspects described in this
disclosure can include the following features. Treated flash gas exiting the column
section is flowed through a filtering column configured to filter benzene, toluene and

xylenes (BTX) and particulates in the treated flash gas.

[0013] Some aspects combinable with any of the other aspects described in this
disclosure can include the following features. To flow the treated flash gas through the
filtering column, the treated flash gas is flowed through activated charcoal and a

mechanical filter in the filtering column.

[0014] Certain implementations of the subject matter described here can be
implemented as a method of treating natural gas. Flash gas including residual acid gas
is flowed from a flash drum through a column section connected to the flash drum. In
the column section, the flash gas is contacted with a lean amine stream configured to
treat the residual acid gas. The lean amine stream is flowed through the column section
at a flow rate. The flow rate of the lean amine stream is periodically varied based, in
part, on a rate at which the flash gas is flowed from the flash drum through the column

section and a concentration of the residual acid gas in the flash gas.

[0015] Some aspects combinable with any of the other aspects described in this
disclosure can include the following features. The rate at which the flash gas is flowed
from the flash drum through the column section is periodically received. The

concentration of the residual acid in the flash gas is periodically received.

[0016] Some aspects combinable with any of the other aspects described in this
disclosure can include the following features. The rate at which the flash gas is flowed
from the flash drum through the column section is periodically measured. The

concentration of the residual acid in the flash gas is periodically measured.

PCT/US2020/015328
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[0017] Some aspects combinable with any of the other aspects described in this
disclosure can include the following features. The flow rate of the lean amine stream is

varied in real-time.

[0018] Some aspects combinable with any of the other aspects described in this
disclosure can include the following features. The flow rate of the lean amine stream is

periodically varied according to the following equation:

Set point of lean amine

Flash gas rate X Acid gas concentration X Amine mole factor

Lean amine acid loading X Lean amine concentration

[0019] Set point of lean amine is the flow rate of the lean amine stream, Flash gas rate
is the rate at which the flash gas comprising the acid gas is flowed, Amine mole factor
is a constant selected based on a type of the lean amine stream, Lean amine acid loading
is an amount of acid gas separated by the lean amine stream, and Lean amine

concentration 1s an amount of amine in the lean amine stream.

[0020] Some aspects combinable with any of the other aspects described in this
disclosure can include the following features. Treated flash gas exiting the column
section through a filtering column configured to filter benzene, toluene and xylenes

(BTX) and particulates in the treated flash gas.

[0021] Some aspects combinable with any of the other aspects described in this
disclosure can include the following features. To flow the treated flash gas through the
filtering column, the treated flash gas is flowed through activated charcoal and a

mechanical filter in the filtering column.

[0022] Certain implementations of the subject matter described here can be
implemented as a system for treating natural gas. The system includes a column section
configured to receive flash gas comprising residual acid gas from a flash drum coupled
to the column section. The system includes a pump fluidically coupled to the column
section. The pump is configured to flow a lean amine stream at a flow rate to the column
section. The lean amine stream is configured to treat the residual acid gas. The system
includes a controller connected to the pump. The controller is configured to operate the
pump to periodically vary the flow rate of the lean amine stream based, in part, on a rate
at which the flash gas flowed from the flash drum through the column section and a

concentration of the residual acid gas or sour gas in the flash gas.

PCT/US2020/015328
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[0023] Some aspects combinable with any of the other aspects described in this
disclosure can include the following features. The system includes a flash gas flow
meter configured to measure the rate at which the flash gas is flowed from the flash
drum through the column section. The flash gas flow meter is coupled to the controller
and is configured to transmit the measured rate at which the flash gas is flowed from the

flash drum through the column section to the controller.

[0024] Some aspects combinable with any of the other aspects described in this
disclosure can include the following features. The system includes a flash gas analyzer
configured to measure the concentration of the residual acid or sour gas in the flash gas.
The flash gas analyzer is coupled to the controller and configured to transmit the

measured concentration of the residual acid or sour gas in the flash gas to the controller.

[0025] Some aspects combinable with any of the other aspects described in this
disclosure can include the following features. The system includes a filtering column
configured to receive treated flash gas exiting the column section, the filtering column
configured to filter benzene, toluene and xylenes (BTX) and particulates in the treated

flash gas.

[0026] Some aspects combinable with any of the other aspects described in this
disclosure can include the following features. The filtering column includes an activated

charcoal bed to filter the BTX and a mechanical filter to filter the particulates.

[0027] The details of one or more implementations of the subject matter described in
this specification are set forth in the accompanying drawings and the description below.
Other features, aspects, and advantages of the subject matter will become apparent from

the description, the drawings, and the claims.

BRIEF DESCRIPTION OF THE DRAWINGS
[0028] FIG. 1 is a schematic diagram of a flash drum connected to a column section for

treating natural gas.

[0029] FIG. 2 is a schematic diagram of a filtering column connected to the column

section for treating natural gas.

[0030] FIG. 3 is a flowchart of an example of a process for controlling a flow rate of an

amine stream through the column section.

PCT/US2020/015328
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[0031] Like reference numbers and designations in the various drawings indicate like

elements.

DETAILED DESCRIPTION
[0032] A typical amine gas treating process includes an absorber unit and a regenerator
unit as well as accessory equipment. In the absorber, a downflowing amine solution
absorbs H2S and CO: from an upflowing sour gas or acid gas to produce a sweetened
gas stream, that is, a gas stream free of or carrying comparatively reduced concentrations
of Hz2S and COz, as a product and an amine solution rich in the absorbed acid gas. In
some treating processes, the rich amine solution is routed to a flash drum in which the
solution resides for a duration sufficient for the amine solution to settle and the acid gas
to rise. Natural gas (for example, light hydrocarbons) carried with the amine solution

rise to the top of the flash drum and are flashed off.

[0033] Sometimes, some acid gas rises with the flash gas. To further sweeten the flash
gas, a column section is attached to the flash drum. A full stream of lean amine is flowed
downward through the column section as the flash gas including the acid gases rises
through the column section. The lean amine further sweetens the flash gas resulting in
treated flash gas. This disclosure describes techniques to automatically (that is, without
user intervention) control the lean amine stream flowed through the column section to
improve sweetening efficiency in the column section. This disclosure also describes
techniques to further treat the treated flash gas with an activated charcoal bed to remove
benzene, toluene and xylene (BTX) as well as a mechanical filter to filter particulates.
In some implementations, the further treatment is implemented in a filtering column

through which the treated flash gas is flowed.

[0034] FIG. 1 is a schematic diagram of a flash drum 102 connected to a column section
104 for treating natural gas. The flash drum 102 receives an amine stream rich in acid
gas from an absorber or contactor (not shown) in which the acid gas is initially treated,
that is, sweetened. The amine rich stream carries some dissolved natural gas which is
flashed off. As described earlier, some acid gas in the rich amine stream is flashed off

with the dissolved natural gas.

[0035] The flash drum 102 is connected to a column section 104 through which the flash

gas is flowed. A lean amine stream is flowed through the column section 104 to sweeten

PCT/US2020/015328
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the rising flash gas including the acid gas. In some implementations, the lean amine
stream is flowed from a source, for example, a tank (not shown), using a pump (not
shown). The column section 104 is connected to a controller 106 that is also connected
to the tank or the pump (or both) to control fluid parameters of the lean amine stream

flowed to the column section 104.

[0036] In some implementations, the controller 106 is implemented as a computer
system including one or more processors and a computer-readable medium storing
instructions executable by the one or more processors to perform operations described
here. In some implementations, the controller 106 is implemented as processing
circuitry including electrical or electronic components configured to perform operations

described here.

[0037] In some implementations, the controller 106 can control fluid parameters such
as a quantity of the lean amine stream or a volumetric flow rate of the lean amine stream
flowed to column section 104. For example, one or more valves (for example, valve
108) can be coupled between the pump that flows the lean amine stream and the column
section 104. The controller 106 can be coupled to the valve 108 to open or close, either
fully or partially, the valve 108 in addition to controlling the pump to flow the lean amine

stream from the tank to the column section 104.

[0038] In some implementations, the controller 106 can store instructions to determine
the quantity of the lean amine stream to be flowed through the column section 104 using

the following equation.

Flash gas rate xAcid gas concentration xAmine mole factor

Set point of lean amine = ; , , . :
Lean amine acid loading xLean amine concentration

[0039] Set point of lean amine is the flow rate of the lean amine stream. Flash gas rate
is the rate at which the flash gas including the acid gas is flowed out of the flash drum
102 and into the column section 104. Amine mole factor is a constant selected based on
a type of the lean amine stream. Lean amine acid loading is an amount of acid gas
separated by the lean amine stream. Lean amine concentration is an amount of amine

in the lean amine stream.

[0040] The controller 106 operates the pump and other components to flow the lean
amine stream at the determined set point of lean amine. To determine the set point of

lean amine, the controller 106 receives, as input, the flash gas rate, for example, in

PCT/US2020/015328
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MMSCFD. A flow meter 110 is connected to the outlet stream of the column section
104, for example, before the outlet stream goes to sales gas stream or hydrocarbon
thermal oxidizer unit, to measure the flash gas rate. The flow meter 110 periodically
measures the flash gas rate and provides the measured rate as input to the controller 106,

for example, at a frequency of once per second or at a lesser or greater frequency.

[0041] Acid gas concentration, measured, for example, in percentage weight, is the
concentration of acid gas in the flash gas exiting the flash drum 102 and entering into
the bottom of the column section 104. An online gas analyzer 112 is connected to the
flash gas leaving the column section 104, for example, at the outlet at which the flash
gas leaves the column section 104, to measure the acid gas concentration. The online
gas analyzer 112 periodically measures the acid gas concentration and provides the
measured acid gas concentration to the controller 106, for example, at a frequency of
once per second or at a lesser or greater frequency. In some implementations, the
analyzer 112 is an ultra-violet (UV) photometer that can measure any single UV-
absorbing gas species. Alternatively or in addition, the analyzer 112 can be
implemented as a thermal conductivity sensor that can detect non-UV absorbing species
such as CO2 and H2S. In some implementations, the analyzer 112 can use industrial
electronics to provide concentration calculations, data processing, temperature control,

calibration and sophisticated self-diagnostics.

[0042] Amine mole factor varies for different types of amines. For example, the lean
amine stream can be one of methyl diethanolamine (MDEA) with a mole factor of 119
kilograms per mole (kg/mol), diethanolamine (DEA) with a mole factor of 105 kg/mol,
diglycolamine (DGA) with a mole factor of 105 kg/mol or monoethanolamine (MEA)
with a mole factor of 62 kg/mol. For a given type of amine, the mole factor remains
constant. The type of amine chosen for the lean amine stream can be the same for the
entire sweetening process or can be changed during the sweetening process. Depending
on the lean amine chosen, the amine mole factor is a constant and is provided as input

to the controller 106.

[0043] Lean amine acid loading is the amount of sour gas or acid gas, on a molar basis,
that will be picked up by a solvent and is expressed in units of mole of acid gas per mole
of amine. The lean amine acid loading for MDEA, DEA, DGA and MEA is 0.4 mole
of acid per mole of MDEA, 0.5-0.7 mole of acid per mole of DEA, 0.5 mole of acid per

PCT/US2020/015328
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mole of DGA and 0.35 mole of acid per mole of MEA, respectively. Depending on the
lean amine chosen, the lean amine acid loading is a constant and is provided as input to

the controller 106.

[0044] Lean amine concentration is the amount of amine in the absorbent aqueous liquid
solution. The lean amine concentration for MDEA, DEA, DGA and MEA is about 40%
10 50% for removing HzS and CO2, about 20% to 25% for removing HzS and CO2, about
30% to 50% for removing H2S and CO2 and about 20% for removing H2S and CO2,
respectively. The lean amine concentration of MEA for removing only CO: is about
32%. Depending on the lean amine chosen, the lean amine concentration is a constant

and is provided as input to the controller 106.

[0045] While the amine mole factor, the lean amine acid and the lean amine
concentration are constant for a chosen lean amine stream, the flash gas rate and the acid
gas concentration are variable over time. In operation, the controller 106 receives the
amine mole factor, the lean amine acid and the lean amine concentration as input, for
example, from a natural gas processing plant operator. The controller 106 is connected
to the flow meter 110 and the online gas analyzer 112 from which the controller 106
periodically receives, as input, the flash gas rate and the acid gas concentration,
respectively. The controller 106 determines the set point of lean amine, for example, in
gallons per minute, using the five inputs and the equation presented earlier. The
controller 106 operates the pump or the valve 118 or both to modify the flow rate of the

lean amine stream at the determined set point of lean amine.

[0046] In some implementations, the controller 106 determines the set point of lean
amine and controls the flow parameters of the lean amine stream in real-time. By real-
time, it is meant that time between the controller 106 receiving the measurements from
the flow meter 110 and the online gas analyzer 112, and the controller 106 determining
the set point of lean amine and operating the pump or the valve 118 or both to modify
the flow rate of the lean amine stream is negligible, for example, of the order of
milliseconds or microseconds or nanoseconds. By periodically measuring the flash gas
rate and the acid gas concentration and using the measured values as inputs in a feedback
loop, the controller 106 can control the quantity of lean amine stream flowed through
the column section 104. Such control can increase the efficiency of the sweetening

process while optimizing the quantity of the lean amine stream used.

PCT/US2020/015328
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[0047] FIG. 2 is a schematic diagram of a filtering column 202 connected to the column
section 102 for treating natural gas. The sweetened gas that exits the column section
102 (called treated flash gas) is flowed through a filtering column 202 that captures BTX
and filters particulates in the treated flash gas. In some implementations, the filtering
column 202 includes a bottom inert ceramic portion 204 and a top inert ceramic portion
206, each of which can include the filtration material. For example, the bottom inert
ceramic portion 204 can include activated charcoal and the top inert ceramic portion 206
can include ceramic spherical balls of a size sufficient to provide a surface area to
capture the particulates in the treated flash gas. Before processing flash gas to either
sales gas stream or hydrocarbon thermal oxidizer as fuel gas energy source, the gas can
go through a three-step filtration system including, for example, the filtering column

202.

[0048] The filtration system can include gas/liquid coalesce filter (pre-filter), an
activated carbon filter and a mechanical filter. Gas/liquid coalesce filter is made of
coalescing elements, which is capable of removing long-chain hydrocarbon carryover
in the inlet of the hydrocarbon thermal oxidizer or even sales gas stream. Activated
carbon filter is grand bed (downstream of the gas/liquid coalesce filter) that removes
chemical contaminants. Such a filtration system can be designed for full flow of flash
gas. The mechanical filters, for example, polyprobaline cartridge filters or pre-coat
filters, remove a particulate material, for example, charcoal particles, and are designed
to remove all particles above 1 micrometer (um) in size. The gas that exits the filtering

column 202 is sweetened fuel gas or sales gas.

[0049] FIG. 3 is a flowchart of an example of a process 300 for controlling a flow rate
of an amine stream through the column section. At 302, flash gas including acid gas or
sour gas is flowed from a flash drum, for example, the flash drum 102, through a column
section, for example, the column section 104. At 304, a lean amine stream is flowed
through the column section, for example, the column section 104, to treat the flash gas

including the acid gas or the sour gas.

[0050] At 306, a quantity of the lean amine stream is controlled, for example, by the
controller 106 as described earlier. For example, an initial quantity of the lean amine
stream can be input into the controller 106. The controller 106 can receive periodic

measurements of the rate at which the flash gas is flowed and the concentration of the

10
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acid gas or sour gas, for example, from the flow meter 110 and the online gas analyzer
112, respectively. The controller 106 can periodically update the initial quantity to
determine a revised quantity of the lean amine stream based on the periodic
measurements. The controller can then vary a flow rate of the lean amine stream through
the column section 104 according to the revised quantity. In some implementations, the

controller 106 can vary the flow rate between 0.05 MMSCFD and 2.0 MMSCFD.

[0051] Thus, particular implementations of the subject matter have been described.

Other implementations are within the scope of the following claims.

11
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CLAIMS

1. A method of treating natural gas, the method comprising:

flowing flash gas comprising acid gas from a flash drum through a column
section connected to the flash drum;

flowing a lean amine stream through the column section, the lean amine stream
configured to treat the acid gas flowed from the flash drum through the column
section; and

controlling a quantity of the lean amine stream flowed through the column
section based, in part, on a rate at which the flash gas comprising the acid gas is
flowed from the flash drum through the column section and a concentration of the acid

gas in the flash gas comprising the acid gas.

2. The method of claim 1, wherein controlling the quantity of the lean amine stream
comprises:

determining an initial quantity of the lean amine stream;

receiving periodic measurements of the rate at which the flash gas comprising
the acid gas is flowed and the concentration of the acid gas; and

periodically updating the initial quantity to determine a revised quantity of the

lean amine stream based on the periodic measurements.
3. The method of claim 2, wherein controlling the quantity of the lean amine stream
comprises periodically varying a flow rate of the lean amine stream through the

column section according to the revised quantity of the lean amine stream.

4. The method of claim 3, wherein the flow rate is varied between 0.05 million

standard cubic feet per day (MMSCFD) and 2.0 MMSCFD.

5. The method of claim 2, wherein the initial quantity is periodically updated

according to the following equation:

12
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Flash gas rate xAcid gas concentration xAmine mole factor

Set point of lean amine =

Lean amine acid loading xXLean amine concentration ’

wherein Set point of lean amine is the flow rate of the lean amine stream, Flash gas
rate is the rate at which the flash gas comprising the acid gas are flowed, Amine mole
factor is a constant selected based on a type of the lean amine stream, Lean amine acid
loading is an amount of acid gas separated by the lean amine stream, and Lean amine

concentration 1s an amount of amine in the lean amine stream.

6. The method of claim 1, further comprising:
flowing treated flash gas exiting the column section through a filtering column
configured to filter benzene, toluene and xylenes (BTX) and particulates in the treated

flash gas.

7. The method of claim 6, wherein flowing the treated flash gas through the filtering
column comprises flowing the treated flash gas through activated charcoal and a

mechanical filter in the filtering column.

8. A method of treating natural gas, the method comprising:

flowing flash gas comprising residual acid gas from a flash drum through a
column section connected to the flash drum;

in the column section, contacting the flash gas with a lean amine stream
configured to treat the residual acid gas, the lean amine stream flowed through the
column section at a flow rate; and

periodically varying the flow rate of the lean amine stream based, in part, on a
rate at which the flash gas is flowed from the flash drum through the column section

and a concentration of the residual acid gas in the flash gas.
9. The method of claim 8, further comprising:

periodically receiving the rate at which the flash gas is flowed from the flash
drum through the column section; and

periodically receiving the concentration of the residual acid in the flash gas.

10. The method of claim 9, further comprising:

13
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periodically measuring the rate at which the flash gas is flowed from the flash
drum through the column section; and

periodically measuring the concentration of the residual acid in the flash gas.

11. The method of claim 8, wherein the flow rate of the lean amine stream is varied in

real-time.

12. The method of claim 8, wherein the flow rate of the lean amine stream is

periodically varied according to the following equation:

Flash gas rate xAcid gas concentration xAmine mole factor

Set point of lean amine =

Lean amine acid loading xXLean amine concentration ’

wherein Set point of lean amine is the flow rate of the lean amine stream, Flash gas
rate is the rate at which the flash gas comprising the acid gas are flowed, Amine mole
factor is a constant selected based on a type of the lean amine stream, Lean amine acid
loading is an amount of acid gas separated by the lean amine stream, and Lean amine

concentration 1s an amount of amine in the lean amine stream.

13. The method of claim 8, further comprising:
flowing treated flash gas exiting the column section through a filtering column
configured to filter benzene, toluene and xylenes (BTX) and particulates in the treated

flash gas.

14. The method of claim 13, wherein flowing the treated flash gas through the filtering
column comprises flowing the treated flash gas through activated charcoal and a

mechanical filter in the filtering column.

15. A system for treating natural gas comprising:

a column section configured to receive flash gas comprising residual acid gas
from a flash drum coupled to the column section;

a pump fluidically coupled to the column section, the pump configured to flow
alean amine stream at a flow rate to the column section, the lean amine stream

configured to treat the residual acid gas; and
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a controller connected to the pump, the controller configured to operate the
pump to periodically vary the flow rate of the lean amine stream based, in part, on a
rate at which the flash gas flowed from the flash drum through the column section and

a concentration of the residual acid gas in the flash gas.

16. The system of claim 15, further comprising a flash gas flow meter configured to
measure the rate at which the flash gas is flowed from the flash drum through the
column section, the flash gas flow meter coupled to the controller and configured to
transmit the measured rate at which the flash gas is flowed from the flash drum

through the column section to the controller.

17. The system of claim 16, further comprising a flash gas analyzer configured to
measure the concentration of the residual acid in the flash gas, the flash gas analyzer
coupled to the controller and configured to transmit the measured concentration of the

residual acid in the flash gas to the controller.

18. The system of claim 15, further comprising a filtering column configured to
receive treated flash gas exiting the column section, the filtering column configured to

filter benzene, toluene and xylenes (BTX) and particulates in the treated flash gas.

19. The system of claim 18, wherein the filtering column comprises:
an activated charcoal bed to filter the BTX; and

a mechanical filter to filter the particulates.

20. The system of claim 15, wherein the controller is configured to operate the pump
to periodically vary the flow rate of the lean amine stream according to the following

equation:

Flash gas rate xAcid gas concentration xAmine mole factor

Set point of lean amine =

Lean amine acid loading xXLean amine concentration ’

wherein Set point of lean amine is the flow rate of the lean amine stream, Flash gas
rate is the rate at which the flash gas comprising the acid gas are flowed, Amine mole
factor is a constant selected based on a type of the lean amine stream, Lean amine acid

loading is an amount of acid gas separated by the lean amine stream, and Lean amine
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concentration 1s an amount of amine in the lean amine stream.
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