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gavy Hydrocarbon Treatment for Gas Processing Applicatio

Heavy Hydrocarbon Removal or Recovery stream. Insolvent recovery systemsand air purification sys-
from Gas Stream tems, the beds are normally steam regenerated and some-

There are many instances in which process engineers are 1IMes cooled before going back on stream.

successfully using activated carbon adsorption to remove Superficial Velocity - M./S.
or recover aromatic and heavy hydrocarbons from gas 100 op P w s

feedstock for process control or product recovery. o P ar
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The economics of recovery can be quite attractive if the
aromatics and heavy hydrocarbons are present in suffi-
cient quantity. In any event, removal of trace organic im-
purities is an important requirement for the protection
of catalytic processes downstream.
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Applications include hydrogen recycle streams, acety-
lene purification, carbon monoxide purification, solvent
recovery and air purification. 2 2
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Other technologies, such as cryogenic or liquid absorp- Superficial Velocity - FT./MIN.
tion systems, may not be suitable for removal of low lev-
els of aromatics and heavy hydrocarbons because they
are energy-intensive and costly. Supervicial Velocity - FT./MIN.
Tlh?j advantages of using a carbon adsorption system in- Superficial Velocity - MJS.
cluae: 001 01 10
* Effective removal of low level or high level concen- 1 : == ]
trations of organic gases. ® 4‘%
e Operation at ambient temperatures. ‘ ‘ y /

e Utilization of simpleequipment without moving parts
or circulating liquids.

Recommendations for Design Parameters
Although individua requirements will vary, some gen- ‘
eral guidelines can be followed in determining adsorp- = ol
tion system parameters. A Calgon Carbon adsorption spe-
cialist can assist you with design parameters.
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Adsorption unitsusually consist of two beds of activated

carbon operating in parallel on a fixed time cycle be- 2 } 2

tween 2 and 8 hours. One bed remains on stream while ) 0

the other isregenerated by passing a hot gas through the e “’S“’ r‘f” , |2:/ ; “?t "°_ F‘f’r" /M:r‘;" e

carbon to remove adsorbed components into the gas HESHISIET TR SRSt

stream. The regeneration is followed by a cooling pe- Superficial Velocity - FT./MIN.

riod using cold gas before the carbon bed is returned on

stream. The designer of an activated carbon system must consider
the following points:

The regeneration gas stream may be one of the reject
stream from a cryogenic unit or another suitable gas
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Visit our website at www.calgoncarbon.com, or call ChemVIr on
1-800-4-CARBON to learn more about our complete range of
CALGON CARBON CORPORATION products and services, and local contact information. Car b on

TECHNOLOGIESFOR PURIFICATION, SEPARATION, RECOVERY AND SYNTHESIS



» Cycle time and adsorbent requirements.
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One may obtain from an isotherm the saturation capacity
for the component to be removed and divide thisinto the
amount of component to be removed by the adsorbent
during a cycle. The method is imprecise because it ne-
glects the co-adsorption of other components which are
also present. This necessitates adding a considerable
safety factor which may lead to massive over-design.
However, the method israpid and may be used for prelimi-
nary and screening process studies. Isotherms for tolu-
ene, n-hexane, and thiophene are presented herein. 1so-
thermsfor other gases can be obtained from Calgon Car-
bon.

Design may also be based on the more rigorous concept
of masstransfer zone. Componentsflowing into abed are
adsorbed at differing rates which can be visualized as a
masstransfer zone. Upstream from the zone, the gas con-
tainsthe component almost at itsinlet composition. Down-
stream of the zone, the gas and the bed essentially lack
the component until the mass transfer zone passes
through. The component appears at the end of the bed
when the mass transfer zone reaches the bed outlet. The
bed can be sized on breakthrough of the fastest moving
component to be removed.

* Regeneration
The amount of regeneration gas (heat input) required to
remove the components adsorbed may be cal cul ated from:

- Theamount of activated carbon (Specific heat of Calgon
Carbon BPL carbon = 0.25kcal/kx°C).

- The specific heat of the components adsorbed which
may include feed gas.

- The heat of desorption of the components adsorbed
(available on request from Calgon Carbon). Doubling
the latent heat of vaporization is a conservative as-
sumption for the heat of desorption and may be used
for preliminary calculations.

- Heat requirementsfor heating vessel.

- Heat losses.

- A 20% safety factor should be applied to the calculated
heat input to allow for transient conditions.

e \Velocity
The minimum diameter of the bed is determined by the
requirement for areasonabl e average gasvel ocity. A graph
of maximum superficial gas velocities for BPL 4x10 asa
function of pressure is given herein.
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* Cooling

Standard solid adsorbent cooling calculation procedures
apply directly to activated carbon systems.

* Composition of theregeneration and cooling gas.
The composition of the regeneration and cooling gas affects
the next cycle of adsorption. If an adsorber is regenerated
with ahydrogen or nitrogen stream, for example, thereislittle
effect on the capacity of the gases to be adsorbed. However,
if feed gas or treated gas is used, there will be a decreased
capacity for the components which are to be adsorbed.

Calgon Carbon Corporation ~ Chemviron Carbon Chemw'ron
PO.Box 717 Zoning Industriel C

CALGON CARBON CORPORATION Htti)urgh, F)a.15230 B_7181 Fd uy, Bd gl um Carbon



