METHOD FOR REMOVI NG | MPURI TI ES FROM A GAS FI ELD OF THE
| NVENTI ON [ 0001] The present invention provides a
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Panovi ngMETHObHR REBOVING ACHRGfiE s F R A cAls
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to be free fromvarious inpurities. Unfortunately
car bon di oxi de obtai ned fromnatural sources such as
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such as acetal dehydes and al cohol s, and aromatics such
as benzene. Vhé%ﬁé5éiﬂagbﬁbgﬁlﬂiﬁdﬁyfﬁﬂﬂ@ﬁbnded for
use in an application that requires the carbon dioxide
to be of high purity, such as in the manufacture and
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[ 0004] The present i nvention provides a sinple an
cofrquaids rucheasheatberyl salfitied@ D) arm‘ebedrogen sulfide (H.S),

ok Shen 3 e e Ghed i hale e as
beneehe.dWhen the carbon dioxide is intended for use in an application that
requires the carbon dioxide to be of high purity, such as in the manufacture and
cleaning of foodstuffs and beverage carbonation, medical products and
electronic devices, the metals, the pesticides and other impurities contained in

the gas stream must be removed to very low levels prior to use.

[0003] Depending on the application (metals removal required for
electronics and food, removal of pesticides required for food/beverage) the
removal of such as metals and pesticides may be required and methods to
remove these impurities are desirable.

[0004] The present invention provides a simple and efficient method for

achieving these objectives.



for removing inpurities froma gas stream conpri sing

passi ng the gas stream through at | east one treatnent
wa@aedleotwsd2 f rom t he group consi sting of adsor pt PGNPS2006/030907
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mcrofilters, ultrafilters, nanofilters and non-porous
angifiltfaoN. [ 0010] In an enbodi ment, a conpression
treatnment is perforned prior to or after the at | east
one treatnent selected fromthe group consisting of
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purification process; and _ . _
water washing comprises treatments with an oxidant or a disinfectant in a packed

column.

[0009] In an embodiment, the filtration uses a filter selected from the group

consisting of microfilters, ultrafilters, nanofilters and non-porous filters.

[0010] In an embodiment, a compression treatment is performed prior to or
after the at least one treatment selected from the group consisting of adsorption,
water washing, electrostatic precipitation and filtration.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] While the specification concludes with claims distinctly pointing the

subject matter that Applicants regard as their invention, the invention would be



FIG 2 is a schematic description of purifying carbon
di oxi de in a carbon dioxide production plant. DETAILED
WOEBCRIBTI ON OF THE | NVENTI ON [ 0012] The car borCHUS20061€¢30907

o R RSP B o MR ot s i

whighurities will often be a concern for many uses of
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poi nt of use. Various point of use applications
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pesticide inpurities wll depend on whether the carbon
dioxide is purified in a production plant or at the
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aromatics, propane, ethylene, and other impurities such as water, carbon

monoxide, metals and pesticides. This invention describes novel methods for the
removal of some of the impurities such as metals, pesticides and bacteria. The
impurity removal and analysis methods can be used in various ways depending
on whether the carbon dioxide is purified at a production plant, or at the point of
use. Various point of use applications of carbon dioxide include a beverage
filling plant, a food freezing plant, an electronics manufacturing plant and a
fountain type carbon dioxide dispensing location.

[0014] Removal of bacteria, metal and pesticide impurities will depend on
whether the carbon dioxide is purified in a production plant or at the point of use.

In a production plant these impurities will normally be removed either prior to the



adsorbents such as activated alum na or zeolites and
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[0016] Various combinations of purification techniques described can be
used to address various CO» purification needs. For point of use purification
such as purification of carbon dioxide prior to beverage fill or electronic
manufacturing the impure carbon dioxide will be transported from a storage tank
into the purification equipment at flow typical of customer usage. These flow
rates can range from 80 to 1,500 sm*/hr (standard cubic meters per hour)
depending on the final application and the size of the production facility. The
carbon dioxide will typically be at a pressure in the range of about 1.7 to about
21.5 bara with about 16 to about 20 bara being typical. In certain applications,
particularly those related to the carbon dioxide for electronic cleaning, the

pressures could range between 60 to several thousand bara.



particularly those related to the carbon dioxide for

el ectronic cleaning, the pressures could range between
weoro1sereral thousand bara.[0017] Turni ng toPCHES2006/030907

figures, FIG 1 is an overview of the carbon di oxide

purification process at the point of use. Depending on
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pressure drop such as the nanofilters.

[0018] Purification of carbon dioxide in a carbon dioxide production plant
using various aspects of this invention is shown in FIG. 2. Carbon dioxide from
source 100 is sent to an optional metals/pesticides/bacteria removal unit 105. As
discussed earlier this unit may consist of one or more purification processes

chosen from adsorption, water wash column, electrostatic precipitator or a
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[0019] The stream exiting the water wash column 120 enters a purification
unit 135 which may contain modules for the removal of sulfur and hydrocarbon
impurities, modules for liquefaction and distillation and analysis means. The gas
leaving the purification unit 135 enters unit 140 which may be a carbon dioxide

storage tank or a process utilizing carbon dioxide.

[0020] The industries or customers where the present invention will have
utility include but are not limited to the manufacturing and cleaning of foodstuffs;

the manufacture of electronics, electronic components and subassemblies; the
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departing from the spirit and scope of the present invention.



departing fromthe spirit and scope of the present
i nvention. CLAIMS What is clainmed is: 1. A nethod for
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Whaitds ¢laimelddsgas streamis a carbon di oxi de gas stream
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5. The nethod as clainmed in claim1l wherein the water
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5. The method as claimed in claim 1 wherein the water washing comprises

treatments with an oxidant.

6. The method as claimed in claim 1 wherein the water washing comprises

freatment with a disinfectant.

7. The method as claimed in claim 1 wherein said filtration uses a filter
selected from the group consisting of microfilters, ultrafilters, nanofilters and non-

porous filters.

8. The method as claimed in claim 1 wherein the gas stream further

comprises a pre-treatment to remove sulfur compounds.
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12. The method as claimed in claim 10 wherein the zeolite is selected from
the group consisting a 4A, 5A, 13X and NaY form.

13.  The method as claimed in claim 10 wherein the water washing comprises

treatments with an oxidant.

14.  The method as claimed in claim 10 wherein the water washing comprises

treatment with a disinfectant.

15.  The method as claimed in claim 10 wherein said filtration uses a filter
selected from the group consisting of microfilters, ultrafilters, nanofilters and non-

porous filters.

16.  The method as claimed in claim 10 wherein the gas stream further

comprises a pre-treatment to remove sulfur compounds.

17.  The method as claimed in claim 10 further comprising a compression
treatment after at least one treatment selected from the group consisting of

adsorption, water washing, electrostatic precipitation and filtration.



