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Sulphur compounds are poisons for
the most of the catalysts used in ammonia,
hydrogen and synthesis gas production. Nickel
steam reforming and copper containing LTS
catalysts are the most sensitive ones to their
poisonous effect. Besides, sulphur compounds
provoke the equipment corrosion.

That is the reason why the desulphurization
process precedes all technological stages.

All the existing methods of gaseous
hydrocarbons desulphurization can be divided
intothree basicgroups: (catalytic) chemisorption,
adsorption and liquid absorption methods.
The choice of method and flow diagram of
the sulphur removal process depends in each
particular case on initial content and nature of
sulphur compounds in the feed stock, required
degree of desulphurization, productivity of the
plant, temperature and pressure of the process.

The upper permissible level of sulphur
content in the purified gas is governed mainly
by operational conditions of nickel and copper
catalysts. So, nowadays in ammonia, hydrogen
and synthesis gas production plants the sulphur
contentin the gas at the desulphurization stage
outlet must not exceed 0.5 mg/m3 in terms of
elemental sulfur. To provide this standard, the
two-stage catalytic chemisorption  sulphur

removal is used, including catalytic hydrogena-
tion of sulphur compounds at the fi rst stage and
sulfur absorption by zinc oxide at the second
stage.

HYDRODESULPHURIZATION
TMAPOOBECCEPUBAHUE

PyC

CoepnunHeHus cepbl 415 60bLUMHCTBA NPO-
MbILLSIEHHBIX  KATASIM3ATOPOB,  MCMOSb3YEMbIX
B MPOW3BOLACTBE AMMMOKA, BOOOPOOA M CUH-
TEe3-rasa, SABNStOTCA KATAIM3ATOPHbLIMU SOCMM.
Hanéonee 4yBCTBUTENbHBI K MX OTPABASIOLLEMY
OEeNCTBUIO HUKEeNeBble KATAIM3ATOPbI MAPOBOro
PUPOPMUHIA 1M MeObCOAEePXALLMEe KATANM3A-
TOPbI HU3KOTEMMEPATYPHOM KOHBEPCUM OKCU-
0a yrnepopa. Kpome Toro, coegmHeHus cepbl
BbI3bIBAIOT KOPPO3UKO annapaTtypbl. [MoaTomy
OUMCTKA ChIPbsi OT CEPHUCTLIX CoeamHeHu (ce-
POOUNCTKA) MPEOLLECTBYET BCEM TEXHOMOMMYEe-
CKUM CTOOMAM.

CyulecTtByloline  MeTofbl  CEPOOUUCTKM
YrNEBOOOPOAHbIX FA30B B MPOW3BOACTBE AMMUA-
KQ, BOOOPOAA M CUHTE3-TA3a MOXHO Nofpa3ae-
JUTb HA TPW TRYMMbI: XEMOCOPBLIMOHHO-KATAN-
TMYeckne, aOCOPOLMOHHbIE U A6COPOLMOHHbIE
XUOKOCTHbIE. BbI6OP CXeMbl M MeTodd O4YMCTKM
30BUCUT OT TPEBOBAHNIA, MPEObBASEMbIX K CTe-
MEeHU OYUUCTKM CblPbs, UCXOAHOrO COOEPXOHMS
M MPUPOAbI CEPHUCTbIX COEOMHEHWA B Cbipbe,
MPOU3BOAUTENBHOCTM  YCTOHOBKK,  TEXHOMOMM-
YECKMX MAPAMETPOB MPOLECCA OUYUCTKM (Tem-
NepaTypbl U OOBAEHUS).

MW yCTAHOBNEHWM [OMYCTUMOro coaep-
XAHWS cepbl B Nepepab6aTbiBAEMOM rase opu-
EHTUPYIOTCH, Mpexae BCero, HA HUKeneBble
KATONM3ATOPLI  MAPOBOro  PUGOPMUHIA  ©
MeOb-CodepXalline KATAIM3aTOPbl HU3KO-
TEMNEPATYPHON KOHBEPCUM OKCMUAOA Yriepo-
0a. B HacToduwee BpeMsa O yCTAHOBOK NpoO-
M3BOACTBA CMMWAKA, BOLOPOAA W CUH-
Te3-rasad HOPMA COAEPXAHMS CEePHUCTbIX
CoefMHEeHUN Mocne CepoOYNCTKN YCTAHOB-
NeHa Ha yposHe He 6onee 0,5 mr/m3 B
nepecyeTe HA 3NeMeHTapHylo cepy. [Ons
obecrnedyeHns YKA3aHHOM HOPMbI MPUMeHaeT-
Cs MeTof MABYXCTYMNMEeHYOTON XEeMOCOPOBLIMOH-
HO-KATANUTNYECKOM OYUCTKM, KOrAa Ha | cTyne-
HW B MPWUCYTCTBUM KOTONMM3ATOPA MPOUCXOLUT
rMAPUPOBAHME CEPOOPTIAHNYECKNX COEAMHEHNI



NIAP-01-01 (Al-Co-Mo)

Catalysts for the hydrogenation of organic
sulfur compounds contained in natural gas.
They are used in the production of ammonia,
methanol, hydrogen, acetic acid and other
processes, including catalytic treatment of
natural gas.

Active components of the catalysts are
complex compounds of cobalt or nickel and
molybdenum supported on an active alumina
with high surface area.

Produced as extruded granules.

Catalysts were supplied in years 1992 - 2022 to
the following plants:

JSC «Metafrax» (Gubakha), JSC «<NAK «Azot»
(Novomoskovsk), PJSC «Togliattiazot» (Togliatti),
Kemerovo JSC «Azot» (Kemerovo), «Azot»
branch of (Berezniki), LLC «Rustavi Azot (Rustavi
, Georgia), «Lukoil Neftochim Burgas» (Burgas,
Bulgaria), JSC «Grodno Azot» (Grodno, Belarus),
JSC «NevinnomysskAzot» (Nevinnomyssk),

PJSC “Concern Stirol” (Gorlovka, Ukraine), JSC
"Gazprom neftekhim Salavat” (Salavat), JSC
"Fargonaazot” (Fargona, Uzbekistan), JSC
"Cherepovets ‘Azot»’ (Cherepovets), »KazAzot»
LLP (Aktau, Kazakhstan), JSC “Oil And Fat
Kombinat” (Saratov), JSC “Syzran QOil Refinery”
(Syzran); LLC «Flotmetanol» Moscow.

NIAP-01-02 (Al-Ni-Mo)

0O cepoBopopond (rmopooéeccepuBaHmne) ¢
nocnenyowmMM MormoLleHneM CcepoBOOOPOAd
LIMHKOBbIMM MOrNOTUTENSaIMUM HA |l cTyneHu.

KaTanmsatopbl Oons rmapuUpoBAHUS Cepo-
OPraHNYEecKMX COEeOMHEHWNN, COOESPXALUMXCS B
NMEUPOOHOM ra3e MPUMEHSAIOTCS B MPOU3BOA-
CTBAX OMMMOKA, METOHOMA, BOOOPOLd, YKCyC-
HOM KWCNOTbl U B OPYrMX MPOW3BOLCTBAX, UC-
NONb3YIOLWMX  KATONUTUYECKYIO  MepepaboTKy
NPEUPOLHOrO rasa.

AKTMBHBIMW KOMMNOHEHTAMM KATANNM3ATOPOB
SABSIOTCS KOMIMIEKCHbIE COEOUHEeHUS KOBAsbTa
WU HUKENS M MONMEOEHA, HOHECEHHbIe HO Bbl-
COKOPUO3BUTYHO MOBEPXHOCTb AKTUBHOIMO OKCUOC
QITIOMUHKS.

BbinyckatoTcs B BUMAE 3KCTPYLAMPOBAHHBIX
FPAHYI.

B 1992 - 2022 rr. kKaTan1Ms3aTopbl NOCTABEHbI
cnepyloLWmMM NPeanpUsTUIM:

OAO «MeTadpake» (r. Nyéaxa), AO «HAK «AzoT»
(r. HoBoMockoscek), MAO «TonbaTTMazoT (r.
TonbsaTTh), Kemeposckoe AO «A3oT» (r. Kemepo-
B0), punmnan «Asor» OAO «OXK «YPAJIXUM» (r.
BepesHukm), OO0 «Pyctasm AsoT» (. PycTasm,
Mpyaus), «Jlykonn Hedrtoxmum Byprac» (Bonra-
pus), OAO «poaHo AsoT» (r. lpogHo, Benopyc-
cusi), AO «HeBmHHOMbICCKMIA A3oT» (. HeBUHHO-
Mbicck), OAO «KoHuepH «Ctupon» (r. fopnoska,
YkpauHa), OAO «[asnpom HedTexum Canasar»
(r. Canaeart), OAO «Fargonaazot» (r. ®epra-
Ha), OAO «YepenoseLkunin «A3oT» (r. Yepeno-
Bel) TOO «KasAsoT» (r. AkTay, KasaxctaH), OAO
«CapaToBCKUin XMPOoBoin koméuHaT (r. Capa-
ToB). AO "ChizpaHckuin HM3" (r. CeizpaHsk); OO0
«dnoTmMeTaHon» r. Mockea



SULPHUR REMOVAL
CEPOOYUCTKA

In the second half of the 20th century the
need arose in sulphur absorbents being able
to effectively protect by then developed highly
active and poison-sensitive catalysts against
sulphur compounds always present in various
kinds of hydrocarbon feedstock.

At present fine natural gas purification
from H,S and small amounts of other sulphur
compounds occurs via its complete reaction
with granules of high surface area zinc oxide
into zinc sulphide:

ZnO + st > ZnS + HzO

The maximum permissible sulphur content
in a process gas fed onto Ni-based primary
reforming catalyst is strictly governed by inlet
temperature of the tube furnace. To ensure
effective operation of the tube furnace, inlet
H2S content should not exceed 0.1 ppm.

Presently we deliver a whole series of
absorbents providing reliable sulphur removal
from natural gas.

o N
‘ PYC

Bo BTopon nonosuHe XX BEKA, C nossne-
HMEM HOBbIX BbICOKOOKTUBHbLIX U MOTOMY Bbl-
COKOUYYBCTBUTENbHLIX K $00M KOTAIM3ATOPOB,
BO3HUKIIO HEOBXOOMMOCTb B MOMNOTUTENAX O
TOHKOM CEPOOUUCTKM MPUPOLHOrO ra3d, Crno-
COBHbBIX 3PHEKTUBHO M HOOEXHO 3ALLULLATH 3TU
KATOMM3ATOPbI OT OTPABNEHNS CEPHUCTLIMU CO=
€OUHEHUAMU, MPUCYTCTBYIOLLMMU B PA3IUYHBIX
BMOAX YIMEBOAOPOOHOMO ChlpbS.

B coBpeMeHHbIX y3nax MofyyYeHUs CUH-
TE3-ra3a TOHKAS OYMCTKA MPOUCXOOUT B Croe
rPAHYN OKCMAaa UuHka. Okeup LMHKG pearvpyet
C CEPOBOOOPOOOM NPAKTUYECKM HALENO, C 06~
PA30BAHMEM CYbOUAA LMHKA MO YPABHEHUIO:

ZnO + HZS > 7ZnS + HZO

MOKCUMONBbHO [OMYyCTUMOE COfEPXAHWe
Ccepbl B TEXHOMIOMMYECKOM rase, NogaBaeMoM HA
HWKENEBbIN KATAU3ATOP MNEePBUYHOrO pUdop-
MUHIQ, XeCTKO CBA30HO C TeMnepaTypon rasd
HCa BXOAe B TRySUATYIO neyb. [Ons appekTnBHOM
PABOTbl COBPEMEHHOM TPYOUATOM Neyn pudop-
MUHIQ HEOBXOAMMO O6ECMNEUYNBATL COAEPXKAHME
cepbl Hxe 0,1 ppm.

Mbl BbIMyCKAEM LEMbIA PS4 MOroTUTENEN,
HOOEXHO  O6EeCneyYMBOOLMX  HEOOXOOUMYIO
CTeneHb OUYUCTKM MPUPOLHOIO ra3d OT CEePOBO-
nopopa.

Temnepatypa, °C

o

Sulphur capacity, wt%

N (initial mass basis) ¢,y

o

Temperature, °C

© CepoeMkocTb, Mac%
(k HauansHOM Macce)
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NIAP-02-05
(znO/MgO)

NIAP-02-03
(ZnO/Cu0/MgO)

NIAP-02-11

Zinc and zinc-copper catalysts (absorbers)
are used for fine desulfurization of gases via zinc
sulphide formation. They are used in the produc-
tion of ammonia, methanol, hydrogen, acetic
acid and other processes, includinging catalytic
treatment of natural gas and other hydrocar-
bons in the second stage of the desulfurization
unit to absorb sulfur at temperatures:

300 + 390 °C - zinc absorbents;

150 + 350 °C - zinc-copper absorbents.

Catalysts were supplied in years 1992 - 2022 to
the following plants:

JSC «Metafrax» (Gubakha), JSC «<NAK «Azot»
(Novomoskovsk), JSC “Fargonaazot” (Fargona,
Uzbekistan), JSC «Minudobreniya» (Rossosh),
JSC "Gazprom neftekhim Salavat” (Salavat),
Kemerovo JSC «Azot» (Kemerovo), JSC
«Grodno Azot» (Grodno, Belarus), LLC «Rustavi
Azot» (Rustavi, Georgia), JSC »Ufaneftechim»
(Ufa), JSC «Grozneftegaz» (Grozny), JSC
«KuybyshevAzot» (Togliatti), JSC “Cherepovets
'‘Azot»’' (Cherepovets), JSC «NevinnomysskAzot»
(Nevinnomyssk), «Azot» branch of URALCHEM
Holding P.L.C (Berezniki), JSC “Shchekinoazot”
(Shchekino), JSC "Mineralnye udobreniya "
(Perm), JSC "“Oil And Fat Kombinat” (Saratov),
JSC “Kinef" (Kirishi) , «KazAzot» LLP (Aktau,
Kazakhstan), JSC Oskol Electrometallurgical
Plant (Stary Oskol), JSC “Lebedinsky GOK"
(Gubkin), LLC “Bashneft” (Ufa), PJSC Khimprom
(Novocheboksarsk), JSC “Slavneft-YANOS”
(Yaroslavl); JSC «SNPZ» Syzran», JSC
«Ammonium» Mendeleevsk, JSC «Mozyr oil
refinery», JSC «Naftan» Belarus, LLC «Lukail
-Permnefteorgsintez» Perm.

NIAP-02-02
(znO)

A

NIAP-02-0
(ZnO/Cu0)

LIMHKOBbIE M UMHK-MefHble KATAIM3ATOPSI
(mornoTtuTen) NPUMEeHsITCS AN TOHKON OUYMCT-
KW rO30B OT COeMHEHUI Cepbl MyTEM O6PA30BA-
HUS cynbdGnaa UMHKA. MNpUMeHstoTCs B Mpous-
BOOCTBOX CGMMMOKQO, METAHOSMA, BOOOPOAC,
YKCYCHOM KUCNOTbI U OpYrMX MPOLLEeCCAX, BKITHO-
4as KOTAIUTMYECKYKD OB6PA6OTKY MPUPOLHOIO
rosa M Opyrux  yrineeogoponoB HA  BTOPROM
CTYMEHU Y3/d CepOOYMCTKM 0SS MOMIOLEHNS
Cepbl Npu TEMNEPATYPAX:

300 + 390 °C — LUMHKOBbIE MOrIOTUTENY;

150 + 350 °C — UMHK-MegHble MOrNoTUTENN.

B 1992 - 2022 rr. kKaTan1MsaTopbl NOCTABEHbI
cnepyloLWmMM NPeAnpUsTUIM:

OAO «Metadpake» (r. fyéaxa), AO «HAK «AzoT»
(r. HoBomockoBck), OAO «Fargonaazot» (r. Pep-
raHa, YaéekuctaH), OAO «MuHynoépeHus» (r.
Poccolub),OAO «lasnpom HepTexum Canasar» (r.
Canagar), Kemeposckoe AO «Azor» (r. Kemepo-
Bo), OAO «[pogHo AsoT (r. lpogHo, Benopyccus),
OO0 «Pyctaswu AszoT» (r. PycTtasm, lpyaus), OAO
«YoaHedTexum» (r. Yoa), OAO «posHedTeras»

(r. MpozHbIi), OAO «Kyin6bilesA3oT» (r. TonbaTTh),
OAO «YepenoseLkuin «<A3or» (r. Yepenosetl),

AO «HeBWHHOMbICCKM A30T» (r. HEBUMHHOMBICCK),
dunmnan «Azor» OAO «OXK «YPAJIXUMD (r.
BepesHukm), OAO «LLleknHoasoT (r. LLieknHo),
OAO «MuHeparbHble yanoépenus» (r. Mepmb),
OAO «Kuposoin koméuHaT» (r. Caparos), OO0
MO «KunpuwmHedTeopr-cuHTes» (r. Kupuium),
TOO «KasAszoT» (r. AkTay, pecn. KasaxctaH), OAO
«OCKOSbCKMM BMIEKTPO-METASTYPrMUYECKMA KOM-
éuHaT (r. Ctapsin Ockon), OAO «Jle6enmHcKmmn
FOK» (r. M'y6kun), OO0 «BawHedTb (. Yda), MAO
«Xumnpom» (r. Hosouebokcapck), OAO «Crnae-
HedTb-AHOCH (r. Apocnaens); AO «CHIM3»Chbl-
3paHb, AO « AMMoHU» r.Mengeneesck, OAO»
Mosbipckuin HIM3», Benapycus, OAO «HapTaH»
Benapyccus, OOO» Jlykonn -MepMbHedTEOPr-
cuHTe3» r.lepmb
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Steam reforming of the preheated and
desulfurized feedstock occurs, after adding
steam, in a bed of nickel catalyst loaded to long
vertical pipes usually with an inner diameter of
72 — 106 mm (up to 200 mm). Since the steam
reforming process is endothermic, tube are
heated by burners and radiation emitted by
the furnace wall. Products of hydrocarbons and
water reaction activated at the catalyst surface
by their dissociative adsorption are hydrogen
and carbon oxides. The raw materials may be
a wide variety of hydrocarbons from methane
to liguefied petroleum gas (LPG). Reforming
catalysts should have high and stable activity,
especially at low temperatures at the pipe inlet,
to avoid carbon deposition.

The common present-day tendency
when revamping ammonia or methanol plants
is to use the existing equipment to the utmost
extent. Nowadays, the bottleneck stage of such
a plant is the tube furnace.

The most common way of eliminating it is
to use wider tubes with a greater amount of the
same catalyst. However, it is quite expensive
in terms of both the tubes themselves and the
catalyst volume needed. Besides, the problem
arises of radial heat transfer inside the catalyst
bed of greater diameter.

We offer for our customers the more
effective solution — to use catalysts that improve
the performance of existing tube furnaces.
According to works of M.I. Temkin et al. in the
60s, the geometrical surface of the catalyst
bed should be increased. At the same time, it
is necessary to compensate for the increased
resistance of the layer.

To do this, as the first stage, we begin
to produce at the end of the 90s the NIAP-
03-01 catalyst of complex shape, using the
achievements of the national defense industry.
In recent years, we developed the new basic
shape of hydrocarbons reforming catalysts —
a spherical one, and began the production
of more effective NIAP-03-01Sh catalyst and
its advantages were confirmed during its
commercial operation. At the same flow rate

HYDROCARBONS REFO
KOHBEPCMS YINEBOAOPOMOB

PyC

MNapoBon pPUGOPMUHT  MNPEeaBAPUTENBHO
HArPETOro N OYULLIEHHOIO OT CepPbl CblPbs, MO-
cfe CMelleHus C MApOoM, MPOUCXOAUT B Clloe
HWKENEeBOro KATAMM3OTOPAd, 3ArpyXeHHOro B
LIVIHHbIE BEPTUKASbHbIE TPYObI, OBbIYHO C BHY-
TPEHHMM anameTpoMm 72106 MM (oo 200 mm). Tak
Kak npouecc pudOPMUHIA SBRSIETCH aHOOTEP-
MWUYECKUM, TPYObl OBOrPEBAIDTCA FOPENnkKAMm 1
N3NyYeHNEeM, UCMYCKOEMbIM CTEHKAMM MeYM.

MNpooyKTOMU PEeaKLMN YrNeBOOOPOLOB U
BOLbI, OKTUBMPOBOHHbLIX AMCCOLMATUBHOM Of-
copbLumen HO MOBEPXHOCTU KATAIM3ATOPA, SB-
NATCS BOOOPOL M okcmabl yrnepond. Cbipbem
MOTYT CNYXWTb YINEBOAOPOAbI OT MOYTU YNCTOrO
METAHA [0 CXUXEHHOro HedTaHoro rasa (LPG).
KatanmsaTopbl pUGOPMUHIA OOMXKHbI UMETL Bbl-
COKYIO U CTABUSIBbHYKO OKTUBHOCTb, OCOBEHHO
NpPU HU3KUX TEMNEPATYPOX HA BXode B TPy6b,
BO M36eXaHWe BbINAAEHUS YINepOoaa.

O6Len coBpeMeHHOW TeHAeHUMen npwm
PEKOHCTPYKLMM ArperaToB dMMUAKA M METAHO-
110 9BASETCS MAKCUMASIbHAS CTEMEHD MCMOMb30-
BOHMSA CYLLECTBYIOLLEro 060pyaoBAHNS. B Ha-
CTOsILLIee BpEeMs y3Koe MEeCTO TAKOro arperata
— Tpy64aTasa neys. CaMbii PACAPOCTPAHEHHbIV
CNOCO6 pPELUEHNs MpPobaemMbl — MCMOMb30BA-
HWe TPYS 60MbLUEro ANAMETPA C YBENMYEHHbIM
KOSIMYeCTBOM KaTanmMaaTopa. MNomMmMMo yoopo-
XCHWS PEKOHCTPYKLMM STO MPUBOOUT K YXyO-
LeHWIoO Tensonepenayn, KoTopas NMMUTUpYeT
npoLecc pUPOPMUHIra, OCOGEHHO BBEPXY TRYO.

[pyron nyTb, KOTOPbIN MPEANAraem 30Ka3-
YMKOM Mbl — WCMOSMb30OBAHME KOTOSIM3ATOPOB,
MO3BONSIOLLMX MOBBICUTL MPOW3BOAUTENBHOCTb
CYLLECTBYIOLMX TPRYB4YATbIX neden. CornacHo
paéotam M.U. TeMknHa ¢ coTp. 60-x rogos ong
3TOro HOJO YBEIMUYMBATL FEOMETPUYECKYIO MO-
BEPXHOCTb Cfos KaTannaaTopd. OQHOBPEMEH-
HO HOOO KOMMEHCUPOBATb YBENNYEHNE COMPO-
TUBIEHNS CNosi.

C aT0M Lenblo, HO NEePBOM 3TAME, B KOH-
ue 90-x rogoB Mbl OCBOMMW MPOMbILLIEHHOE
NPOW3BOACTBO KATAIM3ATOPA CNOXHOM GOPMbI
HWAM-03-01, ncnomb3ys JOCTUXEeHUS oTedye-
CTBEHHOM O60POHHOM MPOMBILLIEHHOCTU. B no-
cnepHue rogpl, COeNaB BbIBOL, O HEOGXOAMMOCTH



NIAP-NK

of natural gas (40,000 m3/hour) and close
steam / NG ratio (3.6 — 3.7), the NIAP-03-
01Sh catalyst provides 925% CH4 at outlet and
pressure drop of 1.4 atm compared with 10.4%
CH4 and pressure drop of 2.6 atm for NIAP-03-
01 catalyst in the same furnace. Although the
secondary reforming is not as sensitive to the
catalyst characteristics, as the primary one,
the advantages of our new catalysts allow to
work not only with a substantially lower catalyst
loading than competitors, but also increase the
operational reliability since their supports are
made of corundum and calcined at 1500 °C.

The catalysts of hydrocarbons reforming
in tubular and shaft furnaces for producing
hydrogen-containing gases, mainly in the
ammonia, methanol and hydrogen plants. They
can also be used for ammonia dissociation in
metallurgy and metalworking.

Catalyst carriers are made of heat-
resistant corundum granules.

NIAP-03-05

nepexond K HoBon 6a30BOM GOopPMe KATANM3a-
TOPOB KOHBEPCUM METAHA — CHEepPUYEeCcKon, Mbl
3anyCTUIM MPOU3BOACTBO elle Gonee addek-
TMBHOro katanmsatopa HUAM-03-01LL, npen-
MYLLECTBA KOTOPOro MOATBEPAWUIMCE MpU ero
MPOMBILLNEHHOM aKCryaTauun. Mpu ognHAKO=
BOM pacxofe npupodHoro rasa (40 000 HMm/
4AC) U BNN3KOM COOTHOLLEHUM Nap/ras (3,6 — 3,7)
katanusaTtop HAAM-03-01LL goeT Ha Bbixoge 9,5
06% CH, npw nepenage 1,4 AT, A KATAIM3ATOP
HWAIM-03-01 8 Toi xe neun — 10,4 06% CH, npw
nepenage 2,6 AT.

XOTS BTOPUYHbBIA PUGOPMUHT HE TAK YyB-
CTBUTENEH K XAPAKTEPUCTUKOM KATAIMIATOPJ,
KOK MEePBUYHbIA, ORHOKO MPEUMYLLECTBA HOLLMX
HOBbIX KATASIM3ATOPOB HEe TOMbKO MO3BOSSIOT
PABOTATH C CYLLECTBEHHO MEHbLUEN 3arpy3Kom
KOTONM3ATOPJ, YEM Y KOHKYPEHTOB, HO U MOBbI-
LIQIIOT HOAEXHOCTb PABOTHI, TOK KAK MX HOCUTE-
1 U3rOTOBSEHbI U3 KOPYHAA, MPOKANEHHOrO Npu
1500 °C.



Cylindrical pellets with rounded faces
and several holes (NIAP-03-01, NIAP-03-01B,
K-905D1and NIAP-04-02) create a high catalyst
bed surface, providing increased productivity
per unit volume of the catalyst, allowing to lower
the pipes temperature and to increase the
loading of natural gas. Increased bed porosity
reduces pressure drop significantly. The unique
spherical catalyst NIAP-03-01Sh is the market
leader combining high performance and low
pressure drop.

NIAP-03-01B granule is on average 15%
larger than that of NIAP-03-01.

NIAP-04-02 catalystis used as a protective
layer for the secondary reforming.

K-905D1 catalyst contains lanthanum as a
promoter that suppresses sooting.

Recently, we have developed and
successfully passed industrial tests of the
NIAP-03-05 catalyst, intended for the process
of steam pre-reforming of hydrocarbon raw
materials, including a wide range of its

varieties - from natural gas to heavy naphtha,
including propane-butane, hexane and other
fractions

KaTtanusatopbl KOHBEPCUMM YrneBoOopO-
OOB MPUMEHAIOTCH B TPYOYATbIX W LUAXTHbBIX
neyax Onas MnoslyydeHus BOLOPOACOLEPXALLMX
ra3oB, B OCHOBHOM, B MPOW3BOACTBAX OMMUAKA,
MeTaHona wn Bopopofd. OHUM  MCMNOMb3YIOTCS
TOKXe Oas OMCCOoUMALMM OMMWMAKA B MeTan-
SyPruv n MeTanoo6padoTke.

Hocutenamun  gBnaioTCs
KOPYHOOBbIE FPAHYIbI.

UnnuHopuyeckme rpaHysbl C BbiMyKbIMY
TOPUOMM U HECKONbKMMU  OTBEPCTUSIMU
(HWAM-03-01, HWAM-03-01B, K-905D1,
HWMAM-04-02) co3naioT BLICOKYIO MOBEPXHOCTb
CNnos KATAnIM3aTopd, NO3BOMIS CHU3UTb TEMME-
pPaTypy TPY6 M MOBLICUTL HArPY3KY MO NPUPOL-
HOMy ragy. [loBbILLEHHAS MOPO3HOCTb CIOS
30METHO CHUXOEeT nepenag naeneHvs. Jlnge-
POM PbIHKG MO COYETAHMIO MPOU3BOANTENBHO-
CTW U HU3KOrO NEPENAAA IBNSETCSH YHUKObHbINA
chepuyecknin kaTanmnsaTop HUAM-03-01LL.

lpaHyna kaTtanmsaTtopa HUWAM-03-016
KpynHee B cpepHeM Ha 15%, uyeM rpaHyna
HUWAM-03-01.  Katanuzatop  HUAM-04-02
NCMNOJIb3YEeTCH KAK 3ALLMTHBIA CNON BTOPUYHOIO
PUPOPMUHIA.

Katanuzatop K-205D1 copepxuT okcug
JIOHTOHA B KAYECTBE MPOMOTOPA, MOOABMSO-
LLLero caxeoB6pa30BaAHME.

B nocnepHee BpeMs HOMW PA3PABOTAH U
yCMEeLHO MNpoLlesT MPOMbILLUIEHHbIE UCTBITOHMS
kaTtanuzaTtop HUAM-03-05, npeaHa3HaYeHHbI
0N1s npouecca MNApoBOro npenpudopMUHra
YrNEeBOAOPOAHOMO Chlpbs, BKIKOYAS  LLUMPOKUA
CMeKTP ero Pa3HOBUAHOCTEM - OT MPUPOLHOrO
rosa oo Tsxenom HadTbl, B TOM uucne npo-
NaH-6yTAHOBAS, FEKCOHOBAS U Apyrne GpakLmm

TEpMOCTONKNE

«MeTtadpakc»
nin Asot» (r.

sat (r. Canasar),

, Nutea), OAO “Ho-
MHTETUYECKMUX MPOoadyK-
HedTeras» (r. Hagbim),

» (r. PycTasm, Mpyaus), YAO
I, YkpanHa), OAO «poaHo
enapyck), OAO «Kyin6ébl-
a1Tun), OAO «Fargonaazot»
ekncTan), TOO «KasAzot» (r.
aH), OAO «CapaToBCKUM XMn-
HaT» (r. CapaTos), OAO «Bomnx-
Te3» (r. Bormxckun), OxeHepan
sepc (Xomc, Cupus), OAO «HadTtaH»
onouk, benopyccus); MAO» Cnas-
HOC» r.9pocnaenb AO « OXK Ypan-
r.Kuposo-Yeneux



GAS SWEETENING CATALYSTS
KATAJIMSATOPblI OYUCTKU TA3OB

EN

The NIAP-15-08 catalyst-chemisorbent
(previously NKO-3Kh) for fine sweetening of inert
and other gases from O2 and hydrocarbons,
and the NIAP- 15-09 catalyst (previously NKO-
2-3F), for nitrogen, argon, helium, hydrogen

sweetening from oxygen (up to 4 vol%) by means
of catalytic hydrogena- tion, both containing
no precious metals.

NIAP-15-08 NIAP-15-09
(NKO-3Kh) (NKO-2-3F)
NIAP-02-10 chlorine absorbents are

designed for fine removal of chlorine-containing
impurities from gases.

The NIAP-02-10 grade 1 adsorbent is
produced as a combination of metal oxides and
is characterized by ultra-high chlorine capacity
and the absence of the by-products formation
possibility.

The NIAP-02-10 grade 2 adsorbent is
produced on the alumina basis and has a high
selectivity of chlorine compounds adsorption.

Referencesin NIAP-15-08, NIAP-15-09 the
years 1992 - 2022 catalysts were supplied to
the following plants:

JSC "NAK "Azot" (Novomoskovsk), Kemerovo
JSC "Azot" (Kemerovo), PJSC “Cryogenmash”
(Balashikha), LLC «Chromium» (Moscow),
OJSC "Magnitogorsk Iron and Steel

Works”, JSC "Navoiazot" (Uzbekistan),

PJSC "Nizhnekamskneftekhim”, JSC
"NevinnomysskAzot", JSC “Ural Steel”, CJSC
"KHOLODGAZINZHINIRING"; «CUSP (Beijing)
Technology Co, Ltd.» (China).

2018 - 2022 NIAP 02-10:

JSC “Slavneft-YANOS" (Yaroslavl), JSC
Novokuybyshev refinery (Novokuybyshevsk),
JSC Mozyr Oil Refinery (Mozyr, Belarus) etc.

PYC

K HMM OTHOCST He copepxdlime Oparo-
LEHHbIX METASIOB  KATANM3ATOP-XEMOCOPOEHT
HWAM-15-08 (paHee HKO-3X) ang TOHKOM O4UCT-
KM rO30B, BKOYOS MHEPTHble, OT KWCMOPOAd
n yrnesogopopoB u katanusatop HUAIM-15-09
(paHee HKO-2-3d) ons o4MCTKM a30TA, AProHa,
renvs 1 BOOOpOoad OT MpUMECH Kmucropona (oo 4
06%) NyTeM KATANUTUYECKOTO MAPUPOBAHMUS.

L Y ul T s """
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NIAP-02-10 NIAP-02-10
grade 1 grade 2

Mornotutenm xnopa HNAM-02-10 npegHa-
3HAYEHbI AN TOHKOM OYUCTKM ra30B OT NpuMe-
Celn XNopCoAepPXALLUMX COeAUHEHUN.

HWAM-02-10 mapka 1 BbIMYCKAETCSH HA OC-
HOBE KOMOWHALMM OKCUAOB METASIOB 1 XAPAK-
TEPUIYETCH CBEPXBLICOKOW XJTOPOEMKOCTHIO W
OTCYTCTBMEM BO3MOXHOCTU OBPA30BAHUS MO-
GOYHbIX MPOAYKTOB.

HWATM-02-10 mMapka 2 BbinyckoeTcs HA
QIIOMOOKCHOHOM OCHOBE WM OT/IMYOETCH BbICO—
KO CENEeKTUBHOCTHIO OACOPOLUN COEANHEHU
XJnopa.

B 1992 - 2022 rr. katanusaTopbl NIAP-15-08,
NIAP-15-09 nocTaeneHbl cnepyowmm npeq-
NpUATUAM:

AO «HAK «AzoT» (r. HoBoMockoBck), KeMepos-
ckoe AO «Azot», OAO «KpuoreHmaru», OO0
«Xpom» (r. Mocksa), OAO «MaArHUTOropcKuin Me-
Tannypruyeckmnin kKoméuHat», OAO «HaBonazoT»
(Ya6ekuncTtaH), NMAO «HUxXHEKAMCKHEPTEXUMY,
AO «HeBuHHOMbICCKU A3oT», OAO «Ypanbckas
Cranb», 3A0 «XonoplasVHXUHUPUHI U Op.;
«CUSP(Beijing)Technology Co, Ltd» ( Kutain)

2018 - 2022 NIAP 02-10:

OAO «CrnasHedTb-AHOC» (r. Apocnasns), AO
«HoBo-Kyn6bilwesckuin HM3» (Hoeokyin6bl-
wesck), OAO «Mo-3blpckuin HM3» (Mosbipb,
Benopyccus) u gp.
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CO SHIFT
KOHBEPCUA CO

EN

CO shift in most of the modern ammonia
and hydrogen plants comprises two stages. The
first stage is the high-temperature shift (HTS)
at a higher temperature, followed by partial
cooling of the converted steam- gas mixture.
The second stage is the low-temperature
shift (LTS), which finalizes the reduction of the
remaining amount of CO at low temperatures.

Commercial copper-containing catalysts
for low temperature shift provide almost
equilibrium CO content at temperatures close
to 200 °C. Thus, the residual CO content is in
the range of 0.1 — 0.3 vol%. It was found that
the decrease of CO content by 0.1% at the LTS
stage leads to increase of ammonia production
by about 1%.

CO shift process is described with the
equation:

CO+HO e H+CO+Q

The reaction is reversible and exothermal,
occurs without volume change. Lower operating
temperatures and higher steam / carbon
ratio promote the conversion level increase
regardless of the operating pressure.

Since 70-ties, our company develops
industrial production technology of all domestic
LTS catalysts.

HTS and LTS catalysts for the plants of
synthesis gas and hydrogen production.

NIAP-05-01 (STK) catalyst for the high
temperature shift is produced on the basis of Fe
and Cr.

LTS catalysts:

NTK-4 catalyst contains copper,
aluminium and chromium;

zinc,

NIAP-05-01 (STK)

PyC

KoHBepcusg CO BogsHbIM NAPOM NpKU NOSy-
YeHWM BOLOPOAA B B0MbLUMHCTBE COBPEMEHHbIX
NPOW3BOLACTB AMMUAKG U BOLOPOLJ, PABOTAO-
LLMX MO IHEProTeEXHONOrMYECKMM CXEMAM, OCY-
LLleCcTBNseTCs B OBe CTyneHu. lNepBas CTyneHb
— cpepHeTemMnepaTtypHas koHsepcus CO (CTK)
npu 6osiee BbICOKON TEMNepaType, C nocneny-
OLLIMM YOCTUYHBIM OXJIOKOEHNEM KOHBEPTUPO-
BOHHOWM MAPOrasoBon cmecu. Bropasa ctyneHb
— HU3KOTEMMEpPATypHasa koHeepcus CO (HTK),
HCO KOTOPOW MPOWUCXOAUT LOKOHBEPCUS OCTOB-
werocs konmyecTsa CO Npu NOHMXEHHbIX TeM-
nepaTypax.

N3BecTHble MeOpcodepXallne KATanm3da-
TOPbI 019 HU3KOTEMMNEepATypHOW KoHBepcumn CO
NO3BONSOT AOBECTU copepxaHme CO noytn oo
PABHOBECUS NPW TEMNEePATypPaAX, 65m3Kkmnx k 200
°C. Mpw aTOM ocTaTouHoe copepxanme CO Ha-
xoputcd B npegenax 0,1- 0,3 06 % . YctaHoBne-
HO, UTO CHMXeHmne copepxarHmng CO Ha 0,1 06 %
Ha cTagmmn HTK npmBOoOnT K yBEIMYEHMIO BbIPA-
60TKM AMMUAKA NPUMEPHO HA 1%.

MNpouecc koHeepcun CO onucbiBaeTcs
YPOBHEHWEM:

CO+HO ©H+CO+Q

Peakunsg o6patmMMas, 3K30TepMUYecKas,
6€3 n3MeHeHns o6bema. YBeIMYeHuIo CTENEHN
KOHBEPCUM HE3ABUCKMO OT PABOYEro AOBNEHUS
CMOCOBCTBYIOT CHUXEHME paboyer TeMnepaTy-
bl 1 MOBbILLEHWE COOTHOLLIEHUS MAP/yriepom.

HaunHag ¢ 70-x rr., Hawe npegnpusatme
PO3PAGATHIBAMO MPOMBILLNEHHbIE TEXHOOMMMN
NMPOU3BOLACTBA BCEX OTEUECTBEHHbIX KATAN3A-
Topos HTK.

NTK-4
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K-CO catalyst is an isomorphic mixture of
copper and zinc carbonates with manganese
compounds, calcium aluminates and active
carbon added.

NIAP-06-06 catalyst (formerly sold as NTK-
AKN) has a traditional composition (Cu-Zn-Al).

The NTK-4 and K-CO catalysts are also
used in organic synthesis.

All our LTS catalysts are made using
environmentally friendly ammonium carbonate
technology.

Catalysts were supplied in years 1992 - 2022 to
the following plants:

PJSC «Togliattiazot» (Togliatti), JSC

«NAK «Azot» (Novomoskovsk), JSC
«NevinnomysskAzot» (Nevinnomyssk), Kemerovo
JSC «Azot» (Kemerovo), JSC «Grodno Azot»
(Grodno, Belarus), PSC “Severodonetsk Azot "
(Ukraine), LLC «Rustavi Azot" (Rustavi , Georgia),
JSC "Gomelsteklo” (Gomel, Belarus), JSC
"Pigment” (Tambov), JSC «KuybyshevAzot»
(Togliatti), JSC “Ufa QOil Refinery” (Ufa)

, JSC Volzhsky Orgsynthese (Volzhsky),

OJSC Magnitogorsk Iron and Steel Works
(Magnitogorsk), JSC “Saratov Glass Institute”
(Saratov), JSC “Saratovstroysteklo” (Saratov),
JSC "Pervouralsk New Pipe Plant” (Pervouralsk).

NIAP-06-06

KaTtannzatopbl CTK n HTK gns nponsBoacTs
CUHTE3-ra3a 1 Bogopoaa.

Katanmsatop HWMAM-05-01 (CTK) pons
cpepHeTeMnepaTypHon koHeepcun CO npouns-
BOAMTCS HO ocHoBe Fe n Cr. KaTannaaTopsbl H13-
KoTemMnepaTtypHoin koHeepcum CO:

HTK-4 copoepXxuT Mefdb, LMHK, QSIFOMUHUIA W
XPOM;

K-CO npepncrtaenger co6om M3oMopdHYHO
CMeCb KAPOOHATOB Mean U LIMHKA C O6ABKAMM
COoeaMHEeHW MOPraHLA, OTKOMUHATOB KOSbLMS U
QKTUBMPOBOHHOIO YN,

KaranuzaTtop HWAM-06-06 (paHee Bbimy-
CKABLUMACS Mofd Toprosom Mapkon HTK-AKH)
UMEET TPAOMLIMOHHBIN cocTas (Cu-Zn-Al).

Katanuaatopsel HTK-4 1 K-CO Takxe npu-
MEHSIOTCS B MPOLECCAX OPraHUYECKOro CUHTE-
3q.

Bce kaTtanmzatopbl HTK npowussogarcs
HOMM MO 3KOMOTMYEeCcKkn 6e3BPedHONn AMMUAY-
HO-KAPOOHATHOM TEXHOMOT M.

B 1992 - 2022 rr. kaTanMsaTopbl NOCTABEHbI
cnepylowmM NPeanpUaTUsaM:

MNAO «Tonbattnaszor» (r. TonbsTTh), AO “HAK
"A3oT” (r. HoBomockoBsck), AO «HeBUHHOMbIC-
ckuin AzoT» (r. HeBnHHOMBICCK), KemepoBckoe
AO «AsoT», OAO «IpogHo AsoT» (r. [pogHo,
Benopyccus), YAO «CeBepogoHeLkoe obbe-
OuHeHne asoT» (YkpauHa), AO «PycTtasu A3oT»
(r. PycTtaBu, Mpyaus), OAO «[oMenbCTekso»

(r. Tomenb, Benopyccusg), OAO «MurmeHT» (r.
Taméos), OAO «KyinébieBA3oT» (r. TonbaTTh),
OAO «Ypumckuin HeptenepepabaTbIBAIOLLMA
3aBsog (. Yoa), OAO «BosnxcKuin oprecuHTEs»

(r. Bosmxckui), OAO «MArHUTOropcKuin MeTan-
nypruyeckunin KoMéuHaT» (r. MarHutoropck), AO
«CapaToBCKuUin MHCTUTYT cTekna» (r. CapaTos),
AO «CapartoscTtponcTekno» (r. Caparos), OAO
«[MepBoYypPanNbCKUii HOBOTPY6HbIN 30BOaY (r.
MepBoypanbck)

n
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METHANATION
METAHUPOBAHMUE

EN

Catalytic methanation is the most effective
way to clean hydrogen-containing gases from
carbon oxides, which allows reducing their
residual content to 5 — 10 ppm.

Methanation process in ammonia and
hydrogen plants occurs on nickel catalysts at
temperatures of 180 + 450 °C and pressure up
to 40 MPa at a total input content of carbon
oxides up to 3.5% vol. Under these conditions it
is thermodynamically possible to achieve purity
close to 100%.

Our NIAP-07-01 catalyst remains the
market leader with respect to activity and
stability.

Recently, we have improved the NIAP-07-04
catalyst, an analogue of NIAP-07-01 with a
reduced NIiO content of 25%, and therefore
cheaper, so that its activity has reached the level
of NIAP-07-01.

Starting from other our industry standard,
well known TO-2M catalyst, in the early 2000s,
we have developed and begun to produce its
more effective analogue — NIAP-07-05 catalyst.
As for NiO dispersion, due to the additional
technological stage, it has no rivals on the
market. You can reduce it at 300 °C at the inlet
for 12 hours, and the inlet temperature during
operation can achieve the minimum permissible
level of 180 °C (in an emergency situation in a reall
industrial apparatus, it dropped even lower, up to
130 OC, and the catalyst continued to work). NiO
content can be reduced to 25% without loss of
catalyst activity.

We have recently developed and success-
fully passed industrial tests the NIAP-07-07 cata-
lyst, manufactured using new technology using
high-alumina cement. It features a lower recov-
ery temperature

The catalysts are used in fine purification of
hydrogen-containing gases from carbon oxides.
They can also be used for other hydrogenation
processes.

The catalysts withstand  short-time
overheating at 550 °C, without activity loss.

The NIAP-07-01 catalyst is the domestic
industrial standard. Its runs over 30 years long
are recorded.

The NIAP-07-04 catalyst is an analogue of
NIAP-07-01 with low nickel content.

PYC

KaTtanutnyeckoe METAHWPOBAHWE — 3TO
Hanéonee adPeKTUBHbBIN CMOCO6 OUMCTKM BO-
OOPOACOAEPXALLUMX FA30B OT OKCUMAOB Yriepo-
00, NO3BOASIOLLMIN CHUXATb MX OCTATOYHOE CO-
nepxaHue oo S — 10 ppm.

MNpouecc METAHWPOBAHWS B MPOW3BOL-
CTBOX OMMUAOKO M BOOOPOAO MPOWUCXOAWMT HA
HWKENEBbIX KATAIM3ATOPAX MPW TEMNEepPATYPaX
180 + 450 °C, posnerHun go 40 MMa npu Bxoa-
HOM CYMMOPHOM COAEPXOHMM OKCUOO0B Yrnepo-
0a 0o 3,5 06 %. B aTnx ycnosusax TepMogmHaMm-
YeCcKM BO3MOXHO AOCTUXEHME CTEMEHM OUMUCTKM,
6nunakon Kk 100%.

Haw kartammsarop HWMAM-07-01 (HKM-1)
OCTCETCA NMOEPOM PbIHKA MO  OKTUBHOCTU U
CTA6UNbHOCTU. B nocnegHee Bpems Mbl yCOBEP-
LLIEHCTBOBAA KATONMM30TOP HNAIM-07-04,
aHanor HVAM-07-01 ¢ NOHWXEHHBIM COAEPXAHN~
eM NiO 25%, n noatomMy 6onee feLleBbli, TOK, YTO
€ro aKTMBHOCTb OCTUrA ypoBHs HNATM-07-01.

Ha ocHoBe ppyroro MpOMbILLIEHHOrO
CTAHOAPTA, U3BECTHOro katanuaaTopa TO-2M,
B Havane 2000-x HOMM 6bi1 PA3PAGOTOH U 30~
nyLLeH B MPOU3BOACTBO €ro 6onee abdekTmB-
Hbln aHanor — HWAM-07-05. Mo amcnepcHo-
ctn NiO, 30 cyeT OoMNONMHUTENBHOM CTAOMM NP
€ro NPUroToBNEHUM, OH HE MMEET AHATOroB HA
pbiHKe. BoccTaHOBUTL ero MoxHo mpu 300 °C
HA BXOAe 30 12 YaCcoB, a TEMNEPATYPA BXOAA BO
BPEMS PAGOTEl MOXET LOCTUrOTb MWUHUMOBHO
nonyctumon otMeTkm 180 °C (B HeluTaTHOR cu-
TYQLMM B PEQSIBHOM MPOMBILLIEHHOM AnnapaTe
OHO OMNYCKANACh M HWxe, BMnoTh go 130 °C, u
KOTANM3ATOP MPOOOMIXAs paéoTaTh). Comepxa-
Hue NiO MOXET 6bITb CHUXEHO [0 25% 6e3 noTepmn
OKTMBHOCTUM KATAU3ATOPA.

HenaoBHO HOMM pPO3PAGOTAH WM YCMELUHO
MPOLLEN MPOMBILLMIEHHbIE UCTILITAHNS KOTONMM3a-
Top HWAM-07-07, W3roTOBMEHHbIM MO HOBOWM
TEXHOMOMMMN C UCMOSb30BAHWEM BbICOKOMIMHO3E-
MUCTOrO LieMeHTA. OH OTIMYAETCS MOHUXEHHON
TEMMNEPATYPON BOCCTAOHOBIEHNS.

KaTanusaTopbl npegHa3HAYeHbl oS TOH-
KO OUYMUCTKM BOOOPOACOLAEPXALUMX FA30B OT
okemaoB yrnepond. OHM Takxe MOryT 6biTb UC-
MOSIb30OBAHbI B APYIMX MPOLIECCAX MOPUPOBAHMS.



NIAP-07-01
(NKM-1)

NIAP-07-05
(Ni-Al-Cr)

The NIAP-07-05 catalyst, produced using
a special technology, can be reduced at 300
°C and operate at the minimum acceptable
(regarding  the  operating  conditions)
temperatures down to 130 °C. NiO content can
be reduced to 25% without activity loss.

Catalysts were supplied in years 1992 - 2022 to
the following plants:

JSC «NAK «Azot» (Novomoskovsk),

PJSC «Togliattiazot» (Togliatti), JSC
«NevinnomysskAzot», Kemerovo JSC «Azot»
(Kemerovo), JSC «Tomskneftekhim», LLC
«Rustavi Azot (Rustavi, Georgia), JSC

«Grodno Azot» (Grodno, Belarus), JSC
"Gazprom neftekhim Salavat” (Salavat), JSC
"Cherepovets ‘Azot»’ (Cherepovets), JSC

Plant » (Kirovo-Chepetsk), «Azot» branch

of URALCHEM Holding P.L.C (Berezniki), JSC
«Concern «Stirol» (Gorlovka, Ukraine), PA
«Azerkhimiya» (Sumgait, Azerbaijan), Stavrolen
LLC (Budennovsk).

NIAP-07-07 (Ni-Al-Ca)

KaTanmsaTopsbl BblOEPXMBAOT 6€3 CHUXE-
HUS AKTUMBHOCTW KPOTKOBPEMEHHbI neperpes
1o 550 °C. Katanuzartop HUAM-07-01 aensetcs
OTEUYECTBEHHbIM MPOMbILLNIEHHBIM CTAHOOPTOM.
N3BecTHbl ero npoderu 6onee 30 neT.

KaTtannzatop HYAM-07-05, nonyyaemsiin no
CMNeumarnbHOM TEXHOMOMN, MOXET 6biTb BOCCTA-
HosreH npv 300 °C 1 paboTaeT NPy MUHUMOSTBHO
OOMyCTUMBIX (MO ycroBuaM B anmnapaTe) Temne-
patypax Brnote go 130 °C. ComepxaHue NiO
MOXET 6blTb CHUMXEHO 00 25% 6e3 NoTepu aKTUB-
HOCTMW.

B 1992 - 2022 rr. KQTANM3ATOPbI MOCTABJEHDI
cnepnyloLWmMM NPeAnpUsTUIM:

AO «HAK «Asot» (r. HoBomMockosck), MAO «To-
neattmasor» (r. Tonbatti), AO «HeBUHHOMbIC-
ckuin AzoT» (r. HeBuHHOMbICCK), Kemeposckoe AO
«AzoT (r. Kemeposo), OAO «ToMckHedTeXUM» (.
Tomck), OOO «Pyctasu Asot» (r. Pyctaeu, lpy-
3ug), OAO «pogHo AsoT» (r. [poaHo), OAO
«asnpom HedpTexmm CanasaT» (r. Canasar), OAO
«Yepenoseuknn «Asor» (r. Yepenoseu), OAO
«MuHygo6peHusi» (r. Poccowb), OAO «Kupo-
Bo-Yenewukunn Xummuueckuin koméuHat» (r. Kupo-
Bo-Yeneuk), dpunmnan «Asor» OAO «OXK «YPAJI-
XUMp» (r. BepesHukn), OAO «KoHuepH «CTupon»
(r. Topnoska), MO Asepxumnsa (Cymraut, Asep-
6anmpxaH), OO0 «CrasponeH» (r. ByaeHHoBCK).
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NIAP-10-01 catalyst (formerly sold as KZA)
is used for gaseous hydrocarbons air reforming
at temperatures in the range of 1020 - 1050
°C, an input gas-air mixture space velocity
about 700 hours-1, air to gas volume ratio 2.7
— 2.8 to obtain controlled atmospheres with low
oxidants content used for heat treatment of
metalware.

The catalyst consists of NiO, supported on
a macroporous carrier. The catalyst includes
additives to provide high thermal stability and
resistance to coking.

The mass of catalyst loaded into a reactor
is 3 — 4 times lower than for those previously
used, with the same performance.

NIAP-13-02 and NIAP-13-06 catalysts
(formerly sold as KDA-10A and KDA-18A) are
designed for catalytic dissociation of ammonia
at pressures up to 3.0 MPq, temperatures in the
range of 600 — 950 °C and space velocities in
the range of 500 — 5000 hours-1 to produce
pure nitrogen and hydrogen mixture used
as a protective (controlled) and reducing
atmosphere.

Before operating the catalysts should be
reduced using hydrogen-containing gas or
gaseous ammonia.

NIAP-13-06

NIAP-10-01

(KzA)

PROTECTIVE AND REDUCING ATMOSPHERES
3ALLUNTHbBIE U BOCCTAHOBUTEJIbHbIE ATMOCO®EPDI

PyC

Katanusatop HWAM-10-01 (paHee Bbiny-
cKaBLUMACS nof, Toproson Mapkon K3A) npen-
HO3HOYEH A9 KOHBEPCUM rO3006PA3HbIX Yrie-
BOOOPOOOB Npu TeMnepaType 1020 — 1050 °C,
O6BbEMHOM CKOPOCTM MO UCXOLHOW ra30BO34YLL-
Hon cmecu 700 yac-1, 06beMHOM COOTHOLLEHMN
Bo3ayx/ras 2,7 — 2,8, 09 NONYyYeHUsS KOHTPO-
MPyeMbIX aTMOChEP C HU3KUM COLEPXKAHWEM
OKUCAUTENEN, MPUMEHSEMbIX O TEPMOOBPA -
60TKM METONINMYECKNX U3AEMUA.

Katanuzatop npepctaensgetr coton NiO,
HOHECEHHbIM HA KPYMNHOMOPWUCTbIN HOCUTESb.
B cocrtaB kaTQNM3OTOPA BKIHOYEHBI LOGABKM,
06EeCneumBatoLLME BbICOKYID TEPMOCTAOUIb-
HOCTb U CTOMKOCTb K 3AYr1ePOXUBAHMIO.

Macca KaTanmMsaTopd, 3ArpyXaemoro B
ANMApaAT, B 3 — 4 pA3A HUXE, YEM Y PAHEE NpPU-
MEHSBLLUWXCS, MPW TOM Xe NMPON3BOAUTENBHOCTMU.

Katanuzatopel HAAM-13-02 n HNAM-13-
06 (paHee BbINyCKOBLUMECS MOL TOPrOBbLIMU
mMapkamn KOA-10A 1 KOA-18A) npegHasHayeHsl
015 KOTOIUTUYECKON OUCCOLMALMN AMMUAKO
npw gaenexHnn oo 3,0 MlMa, Temnepatype 600 —
950 °C 1 06beMHbIx ckopocTsx 500 — 5000 yac-
1C Lenbto NoyYeHMs YNCTOM A30TOBOOOPOLHOM
CMeCU, WCMosiblyeMon B KAYecCTBe 3dLUUTHOM
(koHTpONMpPYeMot) aTMOCHEPbLI U BOCCTAHOBU-
TENbHOrO rasa.

Mepen aKCnAyoTAUMEN  KATAIM3ATOPSI

BOCCTOHOBMMBAOT BOOOPOACOOEPXALLMM  Fa-
30M C MI06bIM COOEPXAHMEM BOOOPOAA MW ra-
3006PA3HbIM AMMUAKOM.




The catalyst is used to obtain controlled
atmospheres from natural gas and other
hydrocarbons using for gas carburizing and
nitrocarburizing of metalware.

KatanmsaTop KOHBEPCUM Tra3006PA3HbIX
YINEeBOOOPOAOB L1 MOJSlyYEHUS KOHTPONUPY-
eMblX aTMochep, MPUMEHSEMBIX ANS LEeMeHTO-
LMOHHOW U HUTPOLEMEHTALMOHHOMN O6PAB0TKM
U3OEeNnnn 3 MeTanna.

NIAP-13-06 (KDA-18A)

Catalysts for ammonia dissociation to
obtain pure nitrogen- hydrogen mixture used
as a protective (controlled) atmosphere and
reducing gas in the chemical, metallurgical,
engineering, electrical and other industries.

Catalysts were supplied in years 1992 - 2022
to the following plants:

JSC «KAMAZ», JSC «AVTOVAZ»,

«GAZ» companies group, motor, tractor,
bearing producing, engineering and powder
metallurgy plants of Russia, Ukraine, Lithuania
and Belarus.

B 1992 - 2022 rr. KATANM3aTOpPbl NOCTABEHbDI
crnepyloWmMM NpeanpUsaTUaM:

OAO «KAMA3», OAO «ABTOBA3», rpynmna KoM-
NAaHum «FA3», MOTOPHbIE, TPAKTOPHbIE, MO4-
LLUMMHUKOBbIE, MALUMHOCTPOUTENbHbIE 3ABOAbI
W NPeanpuUAaTMS NOPOLLKOBOM METANTYPIMN
Poccuu, YkpauHbl, JIntebl, Benopyccum.

NIAP-13-02 (KDA-10A)

KaTanunsaTopb! gMccoumaLMm aMMUAKa s
MoslydeHms YMCTOM C30TOBOAOPOAHOM CMECH,
NCMOMb3yeMOoin B KOYECTBE 3ALLMTHOM (KOHTPO-
nMpyemoi) atMochepsbl 1 BOCCTAHOBUTENBHOTO
rasa B XMMUYECKOM, METASNYPIMUYECKON, MALLM-
HOCTPOUTENBHOM, 3M1EKTPOTEXHUUYECKOM U OpY-
FMX OTPACHAX MPOMBILLIIEHHOCTY.

Referencesln the years 2018 - 2022 catalysts
were supplied to the following plants:
Novolipetsk, Magnitogorsk and Beloretsk
metallurgical works, JSC «EVRAZ ZSMK», JSC
«AVTOVAZ», JSC «Nytva» (Perm), LLC «TD
«Diezel-MTS» (Yaroslavl), CJSC “NOVOMET-
PERM" (Perm).

B 1992 - 2022 rr. KATAAU3ATOPbI MOCTABJIEHbI
cnepylowmM NpeanpUsaTUsM:

HoBonuneukuin, MarHmutoropckmin, benopeukmi
MeTannypruyeckme koméuHaTtel, OAO «EBPA3
3CMK», OAO «ABTOBA3», OAO «HbitBa» (I
Mepmb), OO0 «T[, «Aunsens-MTC» (r. Apocnae-
nb), 3AO «<HOBOMET-MEPMb» (r. MepmMb).
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APK series catalysts are metal palladium
deposited on a cylindrical aluminum oxide
support using the uniform impregnation method
(APK-2N) or the crust impregnation method
(APK-3N)." They are designed to purify exhaust
gases from nitric acid production from NOX.
APK-3N, due to the very small thickness of the
active layer, contains only 0.5% palladium, not
inferior in activity to catalysts with a higher
content of palladium

The new APK support of both catalysts has
better operating characteristics compared with
traditional one. High resistance to abrasion, low
dusting, high specific surface area and high
thermal stability almost double the catalyst run.

Ignition temperature (operating
temperature of the exhaust gas at the reactor
inlet) is not more than 480 °C. At the methane
/ oxygen inlet volume ratio in the range of 0.55
- 0.60, nitric oxides content (NO2 equivalent) in
the purified exhaust gas is not more than 0.005
vol% CO content is not more than 0.15 vol%
throughout the run.

APK-NShGS-0.2, APN-Sh, APKB-0.5 and
PK-3ShN catalysts differ from competitors in
spherical shape of the active alumina support
with uniquely high specific surface area. These
properties provide an optimum balance of
performance and pressure drop across the
catalyst bed.

APK-NShGS,
APKB-0.5

PALLADIUM-ON-ALUMINA CATALYSTS
AJTIOMONAJUJTIAOUEBDBIE KATAJIU3ATOPDI

PYyC

KaTtanuzatopsl cepumn AlNK npepctasnsgtoT
CcO60M METAMINYECKUIA NMANAALONA, HOHECEHHbIN
HA UMNMHOPUYECKUA HOCUTENb U3 OKCUAO ONto-
MUHWS METO,OM POBHOMEPHOM NponuTkm (AMK-2
H) nnn MetomoM kopoukosow nponutkm (ArK-3
H). OHM NpegHa3HAYeHbl O OYUCTKM OTXOOs-
LMX FA30B MPOU3BOACTBA O30THOM KUCMOTbI OT
NOx. AlMNK-3H 30 cyeT o4eHb MaAnon TOMLLUMHBI
AKTMBHOrO cnos cogepxut Bcero 0,5% nanna-
OV, He YCTynas B AKTUBHOCTM KATAM3ATOPAOM C
GOMbLLINM €ro COAEePXAHVEM.

KatanusaTtopbl Npom3BoasTCa HO HOCUTEne
AlK, umetowem nydume, no CPOABHEHMIO C
TPOONUMOHHBIMU, 3KCMITYATALMOHHBIE MOKO3a-
Tenu. Beicokas yCTOMYMBOCTb HOCUTENS K UCTU-
PCHWIO, HU3KOE MblNeOBPA30BAHMNE, BbICOKAS
yOesbHAs MOBEPXHOCTb, BbICOKAS TEPMOCTA-
GUBHOCTb MO3BONAIOT YBESINUYMUTL CPOK SKCMTya-
TOLMM KOTONM3ATOPA NPAKTUYECKM B B PO3A.

TeMrmepatypa  3oxuranmsg  (paéodas
TEMMNEPATYPA BbIXJIOMHOMO ro3d HA BXOOE B
peakTop) He 6Gonee 480 °C. Mpu o6beMHOM
COOTHOLLEHMN MeTaH/kuncnopog 0,55 + 0,60 Ha
BXOLE B PEAKTOP COAEPXAHME OKCHMAOB A30TA B
OUYMLLIEHHOM BbLIXJIONMHOM ra3e B MepecyeTe Ha
NO2 He 6onee 0,005 06 %, cogepxanHne CO He
6onee 0,15 06 % B TeyeHWe BCero npodera.

Katanuzatopsl cepumn AMNK-HLUMC, AMNMH-L,
ATKB-0,5 n MNK-3LUH oTnnuyatoTcs OT KOHKYPEH=
TOB chepmnyeckomn GopMor HOCUTENS U3 OKTUB-
HOMO OKCMAO QMIOMWUHUS C YHUKOSIBHO BbICOKOWM
yOefbHOM MOBEPXHOCTbIO. OTO 0BecneymBaeT
OMTUMAOIbHBIA 6ANAHC MPOW3BOOUTENBHOCTU U
nepenaad OABAEHUS MO CMOK KATAIM3ATOPA.

PK-3ShN,
APN-Sh



APK-2N

APK-NShGS brand catalysts are used for
selective hydrogenation of acetylene and diene
components in liquid and gaseous fractions
of oil pyrolysis products, as well as to remove
organic impurities from waste gases and O2
admixture from H2.

APKB-0.5 catalyst (0.5% of palladium
on the alumina support) is designed to clean
butadiene fraction of pyrolysis products from
the admixtures of acetylene compounds.

PK-3ShN catalyst is used to clean CO2
from combustible impurities (CH4, H2) and APN-
Sh catalyst — for cleaning argon and nitrogen
from oxygen.

Catalysts were supplied in years 1992 - 2022 to
the following plants:

JSC «Voronezhsintezkauchuk» (Voronezh), JSC
«NAK «Azot» (Novomoskovsk), JSC «Severstal»
(Cherepovets), LLC «Mendeleevskazot»
(Mendeleevsk), PSC «ZAPOROZhKOKS»
(Zaporozhye, Ukraine Kemerovo JSC «Azot»
(Kemerovo), JSC «Akron» (Veliky Novgorod),
PSC “Nizhnekamskneftekhim», FSUE
RFNC-VNIIEF (Sarov), JSC “Dorogobuzh”
(Verkhnedneprovsky), FSE “NIC-RKP”

(Peresvet), JSC “Promhimperm” (Perm), JSC
“Salavat Chemical Plant” (Salavat), PJSC
«Khimprom» (Novocheboksarsk), JSC "POLIEF”
(Blagoveshchensk, Bashkortostan), JSC “Omskiy
kauchuk” (Omsk), Gazpromneft-Lubricants

Ltd. (Omsk), JSC "Apatit” (Cherepovets); JSC
«POLYEF» Blagoveshchensk, Kemerovo JSC
«Azot» Kemerovo.

APK-3N

KatanuzaTopsl cepumn AMNK-HLUMC npume-
HSAIOTCSH B CENEKTUBHOM TMOPUPOBAHUN ALLETU-
NEHOBbIX U AMEHOBbLIX KOMMOHEHTOB B XWMOKWX U
ra3006PA3HbIX PPAKLMSX MMPONM3A HedTENPO-
OYKTOB, O TAOKXE B OYMCTKE rO30BbIX BbIGPOCOB
OT OPraHNYECKNX MPUMECEN U B OUMCTKE H2 OT
npumecun O2.

KatanusaTtop AMKB-0,5 (0,5 % nannaous
HO QIIKOMOOKCUIHOM HOCUTeNe) NMpenHa3HaYeH
OJ15 OUNCTKM ByTAOMEHOBOM GPAKLMM MUPONN3A
OT NnpuMecer AueTUNEHOBbIX COeOUHEHUN.

Katanunzatop TMK-3LLUH wncnonbsyetcs ong
oumcTtkn CO2 ot ropiounx npumecen (CH4, H2),
a AlH-LU — gng o4nCTKM AProHa 1 A30TA OT KUC=
nopopa.

B 1992 - 2022 rr. KOTANM3ATOPbl NOCTABIEHbI
cnepyloLWmMM NPeanpUsTUIM:

OAO «BopoHexcuHTeskayuyk» (r. BopoHex), AO
«HAK «AzoT» (r. HoBomockosck), OAO «Cesep-
ctanb» (r. Yepenoseu), OO0 «MeHpeneeBcka-
301 (. Mengeneesck), MAO «3ANMOPOXKOKC»
(r. 3anopoxbe, YkpanHa), Kemeposckoe AO
«Asor» (r. Kemeposo), OAO «AkpoH» (r. Benn-
kuin Hoeropoa), MAO «HuxXHeKkaMcKkHepTEXUM»,
®ryn «PadL, - BHUMS®» (r. Capos), OAO
«[loporo6yx» (noc. BepxHeaHenpoBckui),

®KMN «HUL, PKM» (r. NepeceeT), OO0 «IMpom-
xumrepmb» (r. Mepmb), AO «CX3» (r. Canasar),
MAO «XMMIMPOM» (r. HoBoue6okcapck), AO
«MOJIN3D» (r. BnaroselueHck, balkopTocTaH),
MAO «OMckuin kayuyk» (r. Omck), dunman OO0
«[a3npoMHedTb-CM» «O3CMp» (r. Omck), AO
«AnaTuT» (r. Yepenoseu); AO» NOJSINSD» r.bna-
roeeLueHck, KAO» AzoT» r KemepoBo.
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The NIAP-12-05 catalyst is used for the
hydrogenation of benzene, phenol, aniline,
fine purification of hydrogen-containing gases
of O2, CO and CO2, stabilizing natural gas
composition, the isotopic exchange. On the
customer request, the catalyst can be delivered
as reduced.

The NIAP-14-01 catalyst is used for the
hydrogenation of organic products: xylose,
furfural, TDI — and in the production of butyl
alcohol as well.

The AZC catalyst is used for reducing
to alcohols of butyraldehydes contained
in the decobaltized product of propylene
hydroformylation and methyl esters of synthetic
fatty acids.

The NIAP-14-02 catalyst is used for the
hydrogenation of acetone to isopropyl alcohol
in the production of hydrogen peroxide using
isopropyl technology.

The MKhBM catalyst is used for the
hydrogenation  of organic  compounds,
particularly of acetophenone to methil
phenil carbinol, the MKhB-t catalyst — for
monomethylaniline synthesis. The KKF-N catalyst
is used for the production of acetaldehyde from
acetylene using vapor hydration.

The SMS-4 catalyst is used for methanol
synthesis.

The LTS catalysts (Section 4) are used in
organic synthesis: NTK-4 in the aniline synthesis
(JSC Volzhsky Orgsynthese), K-CO in the

monomethylaniline synthesis (JSC “Pigment”).

NIAP-12-05
(Ni-Cr)

HWAIM-12-05 — H1KENb-XPOMOBBIN KATANN-
30TOP MOPUPOBAHUS 6eH30Ma, deHona, aHu-
JIMHA, TOHKOWM OYMCTKM BOLAOPOLACOLEPXALLMX
razos ot O2, CO 1 CO2, cTaéunmnaamm CoCTaBa
NPUPOOHOro rasd, M30TOMHOro oéMeHa. Mo co-
FMOCOBAHMIO C 3AKA3YMKOM KATANM3OTOP MOXET
BbIMYCKATLCS NPEABOCCTAHOBNEHHbIM.

HWAIM-14-01 — kaTonm3aTop rmaopupoBa-
HWS OPraHWMYECKMX MPOMYKTOB: KCUNO3bl, dyp-
oypona, TOWN. Takxe NpUMeHaeTCs B MPOU3BOL -
cTBe O6yTunoBbix cnmptoB. Katanuaatop ALX
NPEenHO3HOYEH O BOCCTOHOBMEHMS OO CNUP-
TOB MOCHSIHBIX QNbOErMaoB, COOEPXALLUMXCS B
LEKOBANBTU3NPOBAHHOM MPOAYKTE rMapodop-
MUITMPOBAHMS MPOMUAEHA, A TAKXe METUIOBbIX
3OUNPOB CUHTETUYECKMX XMPHbBIX KUCTIOT.

Katanuzatop HNAM-14-02 npegHa3Ha4eH
LON9 TMOPUPOBOHNS ALETOHA B M30MPOMUIOBBIN
CNUPT B MPOW3BOLCTBE MEpPEKNCU BOOOPOLA
n3onponuibHbiIM MeTogoM. KaTanusatop MXBEM
NPEenHO3HAYEH ONS TMOPUPOBOHUS OPraHUYe-
CKMX COEOMHEHW, B YOCTHOCTH, AueTodEeHOHA
B METUNOEHUNKAPOBUHON, KaTanuaaTop MXB-T —
LONS CUHTE3d MOHOMETUNOHWUVHA.

Katanuzatop KK®-H wncnombsyetrca pnns
NPOW3BOACTBA ALETANbAErMAA U3 ALeTUIeHd
METOLOM MAPOra3oBOM MTMAPATALMM.

Katanuzatop CMC-4 npefHa3HA4YeH Os
CWHTE30 METAHONA.

B npoueccax oOpraHMyeckoro CuHTe3d
NPUMEHSIOTCS MeQbCoOepXaLlume KATAIM3aTo-
pbl 3 pasgena 4: HTK-4 — B cuHTE3e aHWUAUHA
(OAO «Bomxckuin OpreunHres»), K-CO — B cuHTe-
3e MoHOMeTUNAHUNHA (OAO «TUrMeHT).

NIAP-14-01
(Ni-Al-Ti)



HUKEJb HA KU3EJNbI'YPE

Catalyst nickel on kieselguhr

The catalyst is used in the chemical and
petrochemical industries in hydrogenation
processes. For example, for the hydrogenation of
impurities of acetylene compounds in isoprene
and butadiene-1,3, impurities of carbonyl
compounds in butanol and other unsaturated
hydrocarbons, etc., as well as in the food industry
for the hydrogenation of fats. It can be used in
the process of desulphurization of gas streams.

Catalysts were supplied in years 1992 - 2022 to
the following plants:

Plants producing butyl alcohol and other
organic products, JSC “"Gazprom neftekhim
Salavat” (Salavat), Kemerovo JSC "Azot"
(Kemerovo), JSC "Navoiazot" (Navoi,
Uzbekistan), CJSC “Caprolactam Kemerovo"
(Kemerovo), PJSC Khimprom (Novocheboksarsk),
PJSC «Nizhnekamskneftekhim», JSC Volzhsky
Orgsynthese (Volzhsky), JSC “Pigment”
(Tambov), JSC «Grodno Azot» (Grodno, Belarus)
etc.

MKhBM
(Cu-Cr-Ba-Mn)

Katanusarop Hukenb Ha Kusenbrype

KaTanmsaTop npuMeHseTcs B XMMUYECKOM
N HePTEXMMNYECKOM MPOMBILLNIEHHOCTU B MPO-
LlecCcax rmapupoBaHns. Hanpumep, ong rmopu-
POBAHUS MpUMecein AuUETUNEHOBLIX COeONHE-
HUIA B M3oMpeHe u GytaguneHe-1,3, npumecen
KAPBOHMIbHBIX COEAMHEHUI B OYTAHOME N OPY-
rMX HEMPEMENbHbIX YINEBOOOPOLOB U AP, O TOK-
Xe B MULLEBOV NMPOMBILLIEHHOCTY AN TMAPUPO-
BAHWS XMPOB. MOXET NPUMEHATLCS B MPOLLecce
CEPOOYUUCTKM FA30BbIX MOTOKOB.

B 1992 - 2022 rr. KATANU3ATOPbI MOCTABMNEHbI
crnefyloLwmM NpeanpUsaTUsM:

MNpowussopcTBa 6y TUIIOBLIX CAMPTOB U OpY-

rMx NpPOoJdyKTOB opraHuyeckoro cuHtesa, OAO
«fasnpom HedpTexmum CanasaTt» (r. Canasar),
Kemeposckoe AO «A3oT» (r. Kemepogo), OAO
«Haeownaszot (r. Haeowu, Y3éekucTaH), 3A0 «Ka-
nponakTam Kemeposo», MAO «Xumnpom» (r. Ho-
Boue6okcapck), MAO «HUKXHEKAMCKHEePTEXUMY,
OAO «Bonxckuin OprcuHTes» (r. Bomkckun),
OAO «IurmeHT (. Taméos), OAO «pogHo AsoT»
(r. pomHo, Benopyccus) n op.
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OZONE REMOVAL
OYUCTKA OT O30OHA

EN

Catalysts are designed to neutralize the
residual ozone used as a detoxifying agent in
the processes of ozone water treatment, sewage
treatment, paper bleaching, air deodorization, etc.

The catalysts can be used for purification
of exhaust gases from organic impurities
(xylene, toluene, benzene, styrene, etc),
including processes using ozone, as well as for
CO oxidation.

Catalytic properties:

- ozone removal occurs with conversion level
75 — 95%, the ozone concentration in the
cleaned-up gas being not more than 510
%, at temperatures in the range of 20 — 120
°C and atmospheric pressure (two times
lower than the MPC).

- organic impurities removal occurs by
complete oxidation at temperatures in the
range of 250 — 450 °C with the conversion
level in the range of 91,0 — 999 %.

PYyC

KaTanmsaTtopbl NpenHA3HAYEHbl O Hen-
TPANM3ALMM OCTATOUYHOIO COOEPXAHNS O30HQ,
MCMONMb3YIOLLErocd B KOYecTBe 06e330paXm-
BAIOLLIErO AreHTd, KOHCEPBOHTA B MPOLIECCOAX
O30HUPOBAHNS BOMAbI, OUNCTKM CTOYHBIX BOL, OT-
6eNMBAHUS 6YMArK, 0e3000PALMU BO3OYXA U T.4.
KatanmsaTopbl MOryT 6biTb MCMOMb30OBAHbBI O
OUMCTKM OTXOOSLUMX FA30B OT OPraHUYECKMX
npuMecen (KCunorn, Tonmyos, 6eH30s, CTUPON U
OP.) B TOM 4MClEe C UCMOSb30OBAHNEM O30HA,
TaKXe ong okucnenus CO.

KaTanutuuyeckue cBoncTBa:

- OUMCTKA OT O30HA — CTerneHb KOHBEPCUM
75 — 95%, cogepXaHnme 030HA B OUYMLLEHHOM
rase He 6onee 510°06 % (B 2 pasa Huxe
NOK) npu Temnepatypax 20 — 120 °C u aT-
MOCHEPHOM OABIEHUM.

- OUMCTKA OT OPraHUYECKUX NMPUMecen nors-
HbIM OKUCIIEHMEM MPK TemnepaTypax 250 —
450 °C co cTeneHbio koHBepcun 91,0—-999 %.

Catalysts were supplied in years

1992 - 2022 to the following plants:

LLC PA «Kirishinefteorgsintez» (Kirishi), JSC
«Electroengineeringworks»LEPSE» (Kirov),
Kola Nuclear Power Plant, VNIIEF (Sarov),
JSC «Turbonasos» (Voronezh), «Nadezhda-
VL» (Tomsk), CERN (Swiss), Lebedinsky GOK
(Gubkin), Dnepr waterworks (Kiev, Ukraine),
"OKRubber” (Thailand), LLC “Metroproyekt”
(Moscow).

GTT-f

B 1992 - 2022 rr. KATANU3ATOPbI MOCTABMNEHbI
cnepyowWmuM NpeanpUaTUsM:

OO0 MO «KupuiumHedreopreuHTes» (r. Kn-
puium), OAO «SnNEeKTPOMALLMHOCTPOUTENbHbIN
3asop «J1EMCE» (r. Knpos), Konbckas aToMHast
anekTpocTaHumsa, Pryrl PO dpepHbin LeHTP
BHUNSD (r. Capos), OAO «TypéoHacoc» (r.
BopoHex), «Hagexna-BJ1» (r. Tomck), AaepHbii
ueHTp CERN (LLUsenuapwus), cTaHuus Bogonoa-
rotoeku JNle6eanHckoro FOK (r. My6kuH), OHe-
NPOBCKAs BOgoNpoBoaHas ctaHums (r. Kues),
3asop komnaHuu «OKRubber» (TannaHg) no
nepepaéoTKe LNH NO O30HHOW TEXHONOMMM,
OO0 «MIKU «MeTponpoekT» (r. Mocksa).



NITRIC ACID PRODUCTION

NPOU3BOACTBO ASOTHOU KUCNOThI
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platinum catalyst is
used for the ammonia

oxidation to nitric
APK support oxide (Il) in the nitric
Hocurens AMK acid production
unit at atmospheric
pressure  and  at

pressures up to 09 MPa in the temperature
range from 800 to 900 °C.

AVK-TON and AVK-10M (Mn-containing)
vanadium-on-alumina catalysts are used
for the selective treatment with ammonia of
waste gases from nitrogen oxides in nitric acid
production.

APK-2N and APK-3N catalysts (see Section
7) are used to remove NO, from the waste gases
of the nitric acid production unit at elevated
temperatures. The APK support is also used as
the second layer in the units for the nitric acid
production off-gases sweetening from NO,.

Catalysts were supplied in years 2006 - 2022
to the following plants:

JSC "NAK “"Azot" (Novomoskovsk), Kemerovo
JSC "Azot" (Kemerovo), JSC «Akron» (Veliky
Novgorod), «KazAzot» LLP (Aktau, Kazakhstan),
JSC «Navoiazot» (Navoi, Uzbekistan), JSC
"KuybyshevAzot" (Togliatti), JSC “"Concern
“Stirol" (Gorlovka, Ukraine), General Fertilizers
Co. (Homs, Syria); JSC «Joint Chemical
Company «Uralchem» Kirovo-Chepetsk.

o

APK-3N

APK-2N

PyC

HennatuHoBbIn kaTtanuaaTop KH-2MM npen-
HO3HOYEH AN OKUCIEHMS OMMUOKO B OKCU[
azota (ll) B npon3BoacTBe A30THOM KUCTIOTHI U
NPUMEHsieTCs KAK Ny aTMOchepHOM AABEHUM,
TOK 1 npu gaenenun oo 0.9 MlMa B nHTepBane
TemnepaTtyp ot 800 go 900 °C.

AntoMoBaHagmeBble katanuaaTopsl ABK-
10H 1 ABK-10M (comepxatumin Mn) npenHasHa-
YeHbl 0N CeNeKTUBHOM OYUCTKM OTXOOALLMX
ra30B OT OKCUOOB O30TA AMMUOKOM B MPOU3BOLA-
CTBe a30THOM kucnoTbl. Katanuaatopsl AMNK-2H
n AlNK-3H npegHA3HA4YeHbl 019 BbICOKOTEM-
NepaTypPHOM  OYMCTKM  OTXOOALUMX  Fa30B
MpPOM3BOACTBA A30THOM KMCMOThI OT NO .

Hocutenb AlNK mncnonbayetcs Takxe B Ka-
YyecTBe BTOPOro CMosi B ANMNAPATAX OYUCTKM OT-
XOOSLLMX rA30B NMPOU3BOACTBA A30THOM KWUCO-
Tl 0T NO..

B 2006 - 2022 rr. KQTANM3ATOPbI MOCTAB/NEHbI
cnepyoWMM NPeaNpUITUIM:

AO «HAK «AsoT» (r. HoBoMockoBck), Kemepos-
ckoe AO «AszoT» (r. KeMepoBo), OAO «AkpoH» (r.
Benwukuin Hoeropog), TOO «KasAzot» (r. AkTay,
Kasaxcrtan), OAO «Hasouasot (r. Hasowu, Yaée-
knctaH), OAO

«Kym6biwesA3oT» (r. TonbsTti), OAO «KoHUepH
«Ctupon» (r. fopnoska, YkpaunHa), dxeHepan
Peptunamsepc (Xome, Cupus); AO «OXK Ypan-
xum» B r.Kuposo-YeneL.

21



HALUU KINTUEHTDI

m JIYKOWN

HEDTAHAR KOMMAHMA

CAPATOBCTPOMICTEKNO

@ MuHcKuit
MOTORHLIR Jasogm

¥socar

S BELARUS

MINSK TRACTOR WORKS

- B
ACRON

@ AKPOH

OSTCHEM

A %
@ v e ﬁ (grnalnnm

E GOMEL AIOT

I‘IV WeTarax YPANXUM
LLIEKNMHOA3O0T

uaAL @so“ers ROSTSELMASH KH'MPRQQ




PEKBU3UTDI

O6LecTBO C OrpaHnyeHHon oteeTcTBEHHOCTLIO «HUAM-KATAJIU3SATOP»
“NIAP-KATALIZATOR" limited liability company

NHH 7116500100 K111 711601001 O'PH 1087154000834 INN 7116500100 KPP
711601001 OGRN 1087154000834

Peksuantbl: DUNMAI «LIEHTPASTbHbIN» BAHKA BTE (MAOQ) r. Mocksa,
P/cuet 40702810500000003202 (pacuyeTsl B py6isix),
K/cueT: 3010180145250000411, BUK: 044525411

MouTtoBbit Agpec: PO, 301651, r. HoBomockogsck, yn. Ceaau, a. 10
Address: Svyazi Str., 10, Novomoskovsk, 301660 Russian Federation

lFeHepanbHbIn gupekTop: COnOBHNKOB AHOpEen ANeKkCaHOpPOBMY
General Director: Andrey A. Sadovnikov

KoHTakTHbIe TenedoHbs!:
Cekpetapb/dakc +7 (48762) 7-18-18
KoMMepueckas cnyxéa: +7 (48762) 7-16-20

Contact phones:
Office Manager/Fax: +7 (48762) 7-18-18

E-mail:
catalyst.nicp@gmail.com; sekretar-aup@niap-kt.ru;
mkt@niap-kt.ru
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