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Search query (2): [SP]: 1. a method for removing contaminants from a tail gas stream of a nitric acid production process wherein nitric acid is recovered from an absorber
column comprising adding ozone to said absorber column. 2. the method as claimed in claim 1 wherein said contaminants are selected from the group consisting of
nitrogen oxides. 3. the method as claimed in claim 1 wherein said absorber column is a multistage absorber column. 4. the method as claimed in claim 3 wherein said
absorber column is a plate column having from 20 to 70 plates. 5. the method as claimed in claim 3 wherein said ozone contacts said nitrogen oxides in between said
plates. 6. the method as claimed in claim 1 further comprising introducing oxygen into said absorber column. 7. the method as claimed in claim 1 wherein said ozone is
introduced into a final stage of said absorber column. 8. the method as claimed in claim 1 wherein said ozone is raised to the pressure of said absorber column. 9. a
method for removing contaminants from a tail gas stream of a nitric acid production process wherein nitric acid is recovered from an absorber column comprising feeding
a process gas stream and an enhanced oxygen-containing stream into an absorber column and adding ozone to said absorber column. 10. the method as claimed in
claim 9 wherein said contaminants are selected from the group consisting of nitrogen oxides. 11. the method as claimed in claim 9 wherein said absorber column is a
multistage absorber column. 12. the method as claimed in claim 9 wherein said absorber column is a plate column having from 20 to 70 plates. 13. the method as
claimed in claim 12 wherein said ozone contacts said nitrogen oxides in between said plates. 14. the method as claimed in claim 9 further comprising introducing oxygen
into said absorber column. 15. the method as claimed in claim 14 wherein said ozone is introduced into a final stage of said absorber column. 16. the method as claimed
in claim 9 wherein said ozone is raised to the pressure of said absorber column. 17. the method as claimed in claim 16 wherein said absorber column is a series of
packed absorber columns. 18. the method as claimed in claim 17 wherein ozone is added to a final packed absorber column in said series of packed absorber columns.
19. a method for producing nitric acid comprising the steps of: a) reacting ammonia in an ammonia converter b) feeding reaction products from step a) to a waste heat
recovery unit c) feeding the reaction products from step b) to a heat exchanger thereby heating said reaction products d) feeding the reaction products of step c) to a
cooler condenser thereby cooling said reaction products e) feeding the cooled reaction products of step d) to an absorber column wherein nitric acid is separated from a
tail gas and f) feeding ozone to said absorber column to react with contaminants in said tail gas. 20. the method as claimed in claim 19 wherein said contaminants are
selected from the group consisting of nitrogen oxides. 21. the method as claimed in claim 19 wherein said absorber column is a multistage absorber column. 22. the
method as claimed in claim 21 wherein said absorber column is a plate column having from 20 to 70 plates. 23. the method as claimed in claim 21 wherein said ozone
contacts said nitrogen oxides in between said plates. 24. the method as claimed in claim 19 further comprising introducing oxygen into said absorber column. 25. the
method as claimed in claim 19 wherein said ozone is introduced into a final stage of said absorber column. 26. the method as claimed in claim 19 wherein said ozone is
raised to the pressure of said absorber column. 27. a method for removing contaminants from a gas stream from an industrial process comprising the steps: a) mixing
said gas stream with a stoichiometric excess amount of oxygen b) feeding said gas stream mixture to a first packed column c) contacting said gas stream mixture with
an aqueous nitric acid solution d) feeding the gas stream mixture of step c) to a second packed column and contacting with an aqueous nitric acid solution e) contacting
said gas stream mixture in said second packed column with ozone and f) recovering said gas stream. 28. the method as claimed in claim 27 wherein said industrial
process is selected from the group consisting of nitric acid oxidation of organic material and processing of substances with nitric acid. 29. the method as claimed in claim
27 wherein said contaminants are selected from the group consisting of nitrogen oxides. 30. the method as claimed in claim 27 wherein said nitric acid in said second
packed column has a lower concentration than said nitric acid in said first packed column. 31. the method as claimed in claim 27 wherein two to six packed columns are
used. 32. the method as claimed in claim 27 wherein a sump in said first packed column is replenished with aqueous nitric acid from said second packed column. 33. the
method as claimed in claim 27 wherein a sump in said second packed column is replenished with process feed water. 34. the method as claimed in claim 27 wherein said
packed column are in series. 35. the method as claimed in claim 34 wherein said packed columns are stacked vertically.
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Search [SP]: 1. a method for removing contaminants from a tail gas stream of a nitric acid production process wherein nitric acid is recovered from an absorber column
comprising adding ozone to said absorber column. 2. the method as claimed in claim 1 wherein said contaminants are selected from the group consisting of
nitrogen oxides. 3. the method as claimed in claim 1 wherein said absorber column is a multistage absorber column. 4. the method as claimed in claim 3 wherein
said absorber column is a plate column having from 20 to 70 plates. 5. the method as claimed in claim 3 wherein said ozone contacts said nitrogen oxides in
between said plates. 6. the method as claimed in claim 1 further comprising introducing oxygen into said absorber column. 7. the method as claimed in claim 1
wherein said ozone is introduced into a final stage of said absorber column. 8. the method as claimed in claim 1 wherein said ozone is raised to the pressure of
said absorber column. 9. a method for removing contaminants from a tail gas stream of a nitric acid production process wherein nitric acid is recovered from an
absorber column comprising feeding a process gas stream and an enhanced oxygen-containing stream into an absorber column and adding ozone to said
absorber column. 10. the method as claimed in claim 9 wherein said contaminants are selected from the group consisting of nitrogen oxides. 11. the method as
claimed in claim 9 wherein said absorber column is a multistage absorber column. 12. the method as claimed in claim 9 wherein said absorber column is a plate
column having from 20 to 70 plates. 13. the method as claimed in claim 12 wherein said ozone contacts said nitrogen oxides in between said plates. 14. the
method as claimed in claim 9 further comprising introducing oxygen into said absorber column. 15. the method as claimed in claim 14 wherein said ozone is
introduced into a final stage of said absorber column. 16. the method as claimed in claim 9 wherein said ozone is raised to the pressure of said absorber column.
17. the method as claimed in claim 16 wherein said absorber column is a series of packed absorber columns. 18. the method as claimed in claim 17 wherein
ozone is added to a final packed absorber column in said series of packed absorber columns. 19. a method for producing nitric acid comprising the steps of: a)
reacting ammonia in an ammonia converter b) feeding reaction products from step a) to a waste heat recovery unit c) feeding the reaction products from step b) to
a heat exchanger thereby heating said reaction products d) feeding the reaction products of step c) to a cooler condenser thereby cooling said reaction products e)
feeding the cooled reaction products of step d) to an absorber column wherein nitric acid is separated from a tail gas and f) feeding ozone to said absorber column
to react with contaminants in said tail gas. 20. the method as claimed in claim 19 wherein said contaminants are selected from the group consisting of nitrogen
oxides. 21. the method as claimed in claim 19 wherein said absorber column is a multistage absorber column. 22. the method as claimed in claim 21 wherein said
absorber column is a plate column having from 20 to 70 plates. 23. the method as claimed in claim 21 wherein said ozone contacts said nitrogen oxides in
between said plates. 24. the method as claimed in claim 19 further comprising introducing oxygen into said absorber column. 25. the method as claimed in claim
19 wherein said ozone is introduced into a final stage of said absorber column. 26. the method as claimed in claim 19 wherein said ozone is raised to the pressure
of said absorber column. 27. a method for removing contaminants from a gas stream from an industrial process comprising the steps: a) mixing said gas stream
with a stoichiometric excess amount of oxygen b) feeding said gas stream mixture to a first packed column c) contacting said gas stream mixture with an aqueous
nitric acid solution d) feeding the gas stream mixture of step c) to a second packed column and contacting with an aqueous nitric acid solution e) contacting said
gas stream mixture in said second packed column with ozone and f) recovering said gas stream. 28. the method as claimed in claim 27 wherein said industrial
process is selected from the group consisting of nitric acid oxidation of organic material and processing of substances with nitric acid. 29. the method as claimed in
claim 27 wherein said contaminants are selected from the group consisting of nitrogen oxides. 30. the method as claimed in claim 27 wherein said nitric acid in
said second packed column has a lower concentration than said nitric acid in said first packed column. 31. the method as claimed in claim 27 wherein two to six
packed columns are used. 32. the method as claimed in claim 27 wherein a sump in said first packed column is replenished with aqueous nitric acid from said
second packed column. 33. the method as claimed in claim 27 wherein a sump in said second packed column is replenished with process feed water. 34. the
method as claimed in claim 27 wherein said packed column are in series. 35. the method as claimed in claim 34 wherein said packed columns are stacked
vertically. (Results 5)
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1) Family number: 31421517 (US3991167A)
Title: PROCESS FOR LOWERING NITROGEN OXIDES IN EFFLUENT GASES

Abstract: Source: US3991167A A process for reducing the level of nitrogen oxide contaminants in an industrial effluent gas comprises (a)
oxidizing said gas to convert the contaminants substantially to a mixture of N203 and NO2 and (b) passing the oxidized gas through an aqueous
medium containing an amount of hydrogen peroxide maintained at a level just sufficient to oxidize the N203 and NO2 to HNO3.
Classifications:

International (IPC 8-9): BO1D53/56 B01D53/77 C01B21/22 C01B21/26

C01B21/40 (Advanced/Invention);

B01D53/56 B0O1D53/77 C01B21/00 (Core/Invention)

International (IPC 1-7): BO1D53/00 BO1D53/14 B01D53/16 B01D53/34 B01D53/56

C01B21/20 C01B21/22 C01B21/38 C01B21/40 C01B21/46 C01D9/00

CPC: B0O1D53/56 C01B21/26 SUBSTITUTE

European: B01D53/56 C01B21/26
US: 423/235 423/393 423/394 REMPLACEMENT

SECTION is not Present

Cette Section est Absente

Family:
Publication number Publication date Application number Application date
AT331264 B 19760810 AT19740006241 19740730
AT346862 B 19781127 AT19760008755 19761125
AT624174 A 19751115 AT19740006241 19740730
AT875576 A 19780415 AT19760008755 19761125
AU197471961 Al 19760205 AU19740071961 19740802
AU197620165 Al 19780608 AU19760020165 19761201
AU506758 B2 19800124 AU19760020165 19761201
BE816419 Al 19741016 BE19740145495 19740617
BE848953 A4 19770601 BE19760172878 19761201
BR7406204 A0 19750422 BR19740006204 19740729
CA1025637 Al 19780207 CA19740205885 19740729
CH587677 A 19770513 CH19740010433 19740729
DD112720 A5 19750505 DD19740180181 19740729
DD112720 C 19750505 DD19740180181 19740729
DD128171 C 19771102 DD19760196043 19761130
DE2436363 Al 19750227 DE19742436363 19740727
DE2436363 B2 19780323 DE19742436363 19740727
DE2654234 Al 19770616 DE19762654234 19761130
DE2654234 B2 19780720 DE19762654234 19761130
DE2654234 C3 19821230 DE19762654234 19761130
ES428776 Al 19761116 ES19740428776 19740730
ES453898 A2 19771201 ES19760453898 19761202
FR2239279 Al 19750228 FR19730027774 19730730
FR2239279 B1 19790223 FR19730027774 19730730
FR2333560 A2 19770701 FR19750036861 19751202
FR2333560 B2 19800328 FR19750036861 19751202
GB1473146 A 19770511 GB19740033451 19740729
GB1544923 A 19790425 GB19760050128 19761201
1E39606 B 19781122 1E19740001479 19740712
1E39606 L 19750130 1E19740001479 19740712
1T1016726 A 19770620 1T19740069412 19740729
IT1074296 A 19850420 IT19760069873 19761201
JP1099309 C3 19820618 JP19740086675 19740730
JP1322514 C3 19860611 JP19760144047 19761202
JP50044165 A2 19750421 JP19740086675 19740730
JP52068866 A2 19770608 JP19760144047 19761202
JP56026459 B4 19810618 JP19740086675 19740730
JP60044008 B4 19851001 JP19760144047 19761202
NL7410187 A 19750203 NL19740010187 19740729
NL7613375 A 19770606 NL19760013375 19761201
NO139633 B 19790108 NO19740002733 19740726
NO139633 C 19790418 NO19740002733 19740726
NO742733 A 19750224 NO19740002733 19740726
SE413228 B 19800512 SE19740009668 19740725
SE413228 C 19800828 SE19740009668 19740725
SE7409668 A 19750131 SE19740009668 19740725
SE7409668 L 19750131 SE19740009668 19740725
US3991167 A 19761109 US19740491455 19740724
USB491455 1 19760203 US19740491455D 19740724
ZA7404857 A 19750827 ZA19740004857 19740730
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ZA7607061 A 19780125 ZA19760007061 19761125

Priority:
FR19730027774 19730730 GB19740033451 19740729 FR19750036861 19751202
Probable Assignee: UGINE KUHLMANN

Assignee(s): (std): ANONYME UGINE KUH PROD CHIM SOC ; PROD CHIMIGUES UGINE KUHLMANN ; PROD CHIM UGINE KUHLMANN ; PEE SEE
UU KAA PURODEYUI SHIMIIKU YUJIINU KUURUMAN ; PRODUITS CHIMIQUES UGINE KUHLMANN PARIS ; PRODUITS
CHIMIGUES UGINE KUHLMANN ; PRODUITS CHIMIQUES UGINE KUHMANN ; PROD CHIMIQUES KUHLMANN U ; PRODUITS
CHIMIQUES UGINE KUHLMANN ; UGINE KUHLMANN PROD CHIM ; UGINE KULHMANN FR ; UGINE KULHMANN ; UGINE
KULHMANN PRODUITS CHIMIQUE ; UGINE KUHLMANN ; UGINE KUHMANN PROD CHIM

Assignee(s): UGINE KUHLMANN PARIS PROD CHIM ; UGINE KUHLMANN PRODUITS CHIMIQUES ; SOCIETE ANONYME DITE PRODUITS
CHIMIQUES UGINE KUHL ; PCUK PRODUITS CHIMIQUES UGINE KUHLMANN 92400 COURBEVOIE HAUTS DE SEINE FR ;
SOCIETE ANONYME DITE PRODUITS CHIMIQUES UGINE KUHLMANN TE PARIJS ; ANONYME UGINE KUHLMANN TE PARIJS
PROD CHIM SOC ; ANONYME UGINE PROD CHIM SOC ; DEPOMMIER RENE ; KUHLMANN UGINE PROD CHIMIQUES ; MARTIN
EDOUARD ; PCUK PRODUITS CHIMIQUES UGINE KUHLMANN 92400 COURB ; PROD CHIMIQUES UGINE KUHLMANN ; PCUK
UGINE KUHLMANN PROD CHIM ; PCUK UGINE KUHLMANN 92400 PROD CHIM

Inventor(s): (std): RUNE DEBOMIE ; RUNE DEHOMIE ; RENE DEPOMMIER ET EDOUARD MARTIN ; RENE DEPOMMIER ; R DEPOMMIER ; MARTIN
EDOUARD ST CLOUD ; MARTIN ; EDOUARD MARTIN ; E MARTIN ; DEPOMMIER RENE LA MADELEINE ; DEPOMMIER ;
EDOARU MARUTAN ; MARTIN E ; MARTIN EDOUARD ; DEPOMMIER R ; DEPOMMIER RENE

Inventor(s): DEPOMMIER RENE LA MADELEINE FR ; MARTIN EDOUARD SAINT CLAUD ; MARTIN EDOUARD SAINT CLOUD ; MARTIN
EDOUARD SAINT CLOUD FR
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2) Family number: 7734261 (US4200616A)
Title: Ammonium nitrate particle removal apparatus

Abstract: Source: US4200616A An ammonium nitrate particle removal apparatus is joined with an exhaust gas flow of a nitrogen oxides
abatement system as utilized in a nitric acid producing plant for removing ammonium nitrate particles carried in the gas flow. The apparatus
includes a filter element for receiving the gas flow and substantially trapping the ammonium nitrate particles. Injection nozzles inhabit a conduit
which delivers the exhaust gas flow to an inlet of the filter and inject a water mist into the gas flow which mist acts to irrigate the filter. As a
result of this irrigation, the trapped ammonium nitrate particles go into solution and drop by the action of gravity to a tank or reservoir below the
filter element, where the solution may be recovered for other uses as desired.
Classifications:

International (IPC 8-9): B01D47/06 B01D47/12 C01C1/18 (Advanced/Invention);
B01D47/00 BO1D47/06 C01C1/00 (Core/Invention)

International (IPC 1-7): BO1D47/06 B01J1/00 B01J10/00 C01C1/18

CPC: B01D47/06 BO1D47/12 C01C1/18 C01C1/185

European: B01D47/06 B01D47/12 C01C1/18 C01C1/18B

US: 422/169 422/177 422/187 422/236 423/235 423/396

Family:

Publication number Publication date Application number Application date
US4200616 A 19800429 US19780896993 19780417
Priority:

US19780896993 19780417

Probable Assignee: CF IND

Assignee(s): (std): CF IND

Assignee(s): CF INDUSTRIES INC
Inventor(s): (std): JOHANSEN RICHARD W
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3) Family number: 3885482 (US5151258A)
Title: NOxreduction and control using hydrogen peroxide in the absorber column

Abstract: Source: US5151258A A method for reducing NOx emissions through the selective addition of hydrogen peroxide in the aqueous liquor
of an absorber column, wherein periods of addition are determined by increases in temperature of the aqueous liquor.

Classifications: 55 0 VY Wty CACENTARTON, AU LUOK TEMPTITUAS, 4
International (IPC 8-9): B01D53/14 B01D53/34 B01D53/56 (Advanced/Invention); iy PUM CUTBUT FOR K SGUR DPERATIN OF ABSCRBER. EOUSIM
B01D53/56 (Core/Invention) | : ; .
International (IPC 1-7): BO1D53/14 B01D53/34 C01B21/60
CPC: B01D53/56

European: B01D53/56

US: 423/235

il L] AR L T e
[ mosee LR M 080005 oroans

Family:

Publication number Publication date Application number Application date

CA2065646 AA 19921201 CA19922065646 19920409
US5151258 A 19920929 US19910708135 19910530
Priority:
US19910708135 19910530 CA19922065646 19920409

Probable Assignee: GENERAL ELECTRIC CO

Assignee(s): (std): GEN ELECTRIC

Assignee(s): GENERAL ELECTRIC CO ; GENERAL ELECTRIC COMPANY ; GUBANC DAVID M ; LISTON LARRY J ; ZIMMERMAN JEFFREY M
Inventor(s): (std): GUBANC DAVID M ; LISTON LARRY J ; ZIMMERMAN JEFFREY M
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4) Family number: 34712404 (US2007154373A)
Title: METHODS FOR REGENERATING OXIDANTS USED FOR REMOVING POLLUTANTS FROM A GAS STREAM

Abstract: Source: US2007154373A Methods for regenerating oxidant solutions used for removing pollutants, such as sulfur oxides, nitrogen
oxides, mercury compounds, carbon monoxide, and elemental mercury (Hg), from gas streams.

Classifications:

International (IPC 8-9): BO1D53/14 B01D53/46 B01D53/48 B0O1D53/54 BO1D53/62

B01D53/64 B0O1D53/96 (Advanced/Invention); Pkt Jpyiiciion Teblitasin o 3, 3 v VRIS A
B01D53/14 B0O1D53/46 BO1D53/48 B01D53/54 B01D53/62 B0O1D53/96 (Core/Invention)
CPC: B01D53/1425 B01D53/501 B01D2251/106 B01D2251/108 B01D2251/304
B01D2251/306 B01D2251/502 B01D2251/504 B01D2251/506 B01D2257/2045
B01D2257/302 B01D2257/304 B0O1D2257/404 B01D2257/602

European: B01D53/14E BO1D53/50B L01D251/106 L01D251/108 L0O1D251/304
L01D251/306 LO1D251/502 LO1D251/504 L01D251/506 LO1D257/204C L01D257/302
L01D257/304 L01D257/404 L01D257/602

US: 423/210

Family:
Publication number Publication date Application number Application date
CA2572911 AA 20070705 CA20072572911 20070105
US2007154373 AA 20070705 US20060326258 20060105
Priority:

US20060326258 20060105 CA20072572911 20070105

Probable Assignee: ENVIROSOLV TECHNOLOGIES LLC
Assignee(s): (std): ENVIROSOLV ENERGY LLC

Assignee(s): ENVIROSOLV TECHNOLOGIES LLC ; JOHNSON DENNIS W ; EHRNSCHWENDER MARK S
Inventor(s): (std): EHRNSCHWENDER MARK S ; JOHNSON DENNIS W

Inventor(s): EHRNSCHWENDER MARK ; JOHNSON DENNIS

Agent(s): WOOD HERRON AND EVANS LLP
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5) Family number: 53121885 (US2013216461A)
Title: NITRIC ACID PRODUCTION

Abstract: Source: US2013216461A A method for reducing the levels of nitrogen oxides in the tail gas from a nitric acid production process by
adding ozone to the absorber column of the production process. Nitric acid formation is also intensified by adding a mixture of secondary air and
oxygen to the absorber column.

Classifications:

International (IPC 8-9): BO1D B01D53/14 B01D53/56 B01D53/96 C01B21/38
C01B21/40 (Advanced/Invention);

BO1D (Subclass/Invention)

International (IPC 1-7): B0O1D53/56

CPC: B01D53/78 B01D2251/104 C01B21/40 BO1D53/56

US: 423/210 423/235 423/392 423/394.2

Family:
Publication number Publication date Application number Application date
AU2012298981 AA 20130228 AU20120298981 20120821
CA2845760 AA 20140218 CA20122845760 20120821
CN103987443 A 20140813 CN201280049665 20120821
C06910182 A2 20140331 C020140060689 20140320
EP2747877 A2 20140702 EP20120825677 20120821
1L.231004 AO 20140331 1L.20140231004 20140217
IN0O2073CN2014 A 20150529 IN2014CN02073 20140318
KR20140064883 A 20140528 KR20147007223 20120821
US2013216461 AA 20130822 US20120590424 20120821
W013028668 A2 20130228 W02012US51684 20120821
W013028668 A3 20140508 W02012US51684 20120821
Priority:

US20110525899P 20110822 US20120590424 20120821 W02012US51684 20120821

Probable Assignee: LINDE AG
Assignee(s): (std): LINDE AG ; LINDE GROUP ; SUCHAK NARESH J

Assignee(s): LINDE AKTIENGESELLSCHAFT
Inventor(s): (std): SUCHAK NARESH J ; SUCHAK NARRES J
Agent(s): HOFMANN ANDREAS; VON NEIDA PHILLIP H

Designated states: AE AG AL AM AO AT AU AZ BA BB BE BF BG BH BJ BN BR BW BY BZ CA CF CG CH CI CL CM CN CO CR CU CY CZ DE DK
DM DO DZ EC EE EG ES FI FR GA GB GD GE GH GM GN GQ GR GT GW HN HR HU ID IE IL IN IS IT JP KE KG KM KN KP KR
KZ LALCLI LK LR LS LT LU LV LY MA MC MD ME MG MK ML MN MR MT MW MX MY MZ NA NE NG NI NL NO NZ OM PE PG PH
PL PT QA RO RS RU RW SC SD SE SG SI SK SL SM SN ST SV SY SZTD TG TH TJ TM TN TR TT TZ UA UG US UZ VC VN ZA
ZM ZW
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