Mpouecc nponssoacTea Q30THOW KUCAOTbI

Although the basic chemistry of the nitric acid process has not
changed in the last hundred years, today’s highly efficient,
compact and environmentally friendly plants have been
developed by a process comparable with the advances made in
automobile technology in the same period.

The oxidation of ammonia over a platinum catalyst to nitrogen
oxides, and their absorption in water to form nitric acid was first
carried out in 1838 by C.F. Kuhlmann. However, this discovery was
not then commercialised as ammonia was too expensive
compared with the Chile saltpetre used to manufacture nitric acid
in those days. The Birkeland-Eyde process, invented at the
beginning of the 20th century, which involves the direct
combination of atmospheric oxygen and nitrogen in an electric
arc, was also of limited application due to poor energy utilisation.

The history of the modern nitric acid process really begins in 1901
when W. Ostwald established the ammonia oxidation conditions
necessary for high nitrogen oxide yields. The first plants using the
Ostwald process were started up in the first decade of the 20th
century. Since then many improvements have been made by
various workers. Milestones include the use of larger ammonia
combustion units employing flat platinumrhodium gauzes instead
of Ostwald’s rolled up platinum gauze strip and the recovery of
the heat of reaction for steam raising or electricity generation.
The development of strong, affordable, corrosion resistant
stainless steel materials of construction made feasible the
absorption of the nitrogen oxides in water under pressure, thus
reducing the size and cost of the absorption equipment, while
progress in turbomachinery technology led to the adoption of the
more energy efficient dual pressure process. From the 1920s
onwards, advances in the synthesis of ammonia from hydrogen
and atmospheric nitrogen by the Haber-Bosch process have given
the Ostwald route to nitric acid an additional boost by lowering its
feedstock costs. Nowadays practically all nitric acid s
manufactured by this process.

Nitric acid is a strong acid and occurs naturally only in a combined
state as nitrate salt. As with other industrial inorganic acids, nitric
acid is hardly of importance in itself but rather as a key
intermediate in the production of industrial goods. Nowadays
around 55 million tons a year of nitric acid of various
concentrations are produced worldwide. Approximately 80% of
this is used as an intermediate in the production of nitrogenous
mineral fertilisers, primarily ammonium nitrate and its derivatives
such as calcium nitrate, calcium ammonium nitrate and urea
ammonium nitrate solution. The remainder goes into the
production of porous prilled ammonium nitrate for the mining
industry, and as an intermediate for the production of special
chemicals such as caprolactam or adipic acid. There is a growing
demand for azeotropic nitric acid (approximately 68%
concentration), which is used as a nitrating agent in the
production of nitrobenzene, dinitrotoluene and other chemicals.
These are further processed to TDI or MDI, and finally used for
the production of polyurethane. Among the great variety of other
applications, those most worthy of mention are its use as a
chemical in metallurgy, for example as an etching and pickling
agent for stainless steel, and its employment in the manufacture
of dinitrogen tetroxide for rocket fuels.

XOTA OCHOBHasA XMMWA NPOM3BOACTBA a30THON KUCNOTbl HE M3MEHWAAchb
33 nocnefHue CTo /IeT, CEroAHA C NOMOLLBIO MPOLLecca, CPaBHMMOIO C
OOCTMXKEHUAMM,  Mpom3oWeaWwrMn 33 3TOT  Ke  nepuos B
aBTOMOBMNECTPOEHNN, pa3paboTaHbl BbICOKOI)dEKTUBHbIE, KOMMNAKTHbIE
1 3KoN0rnMYeckun 6e3spesHble NPOM3BOACTBEHHbIE YCTAHOBKU.

OKUCNeHMe aMMMaKa Ha NNAaTMHOBOM KaTasn3aTope A0 OKCMA0B a30Ta U
nx nocnegytowan abcopbumsa B Boge A0 06pa3oBaHUA a30THOMN KUCAOTbI
Bnepsble 6bian nposegeHbl K.®. KyamaHom B 1838 roay. OaHako, ato
OTKPbITUE HE MOAYYMIO KOMMEPYECKOTO NMPMMEHEHUA, NOCKOIbKY aMMMUaK
6bl1 OYEHb JOPOr MO CPABHEHWUIO C YMIMIACKOWM CENIUTPOM, KOTopas B TO
BPEMA WCMONb30Basacb AN MNPOU3BOACTBA a30THOM KucnoTbl. Mpouecc
BupkneHaa-diae, n30bpeTéHHbI B Hadane 20-ro BeKa, M BK/OYaloWui B
ceba HenocpeacTBEHHOe coeanHeHne aTMocdepHOro Knciopoaa 1 asoTa B
3N1EKTPUYECKOW [Ziyre, TaKKe WMeN OrpaHWYyeHHoe MpUMeHeHue U3-3a
He[0CTaTOUHOM YTUAN3ALMU SHEPTUN.

B [eNCcTBUTENbHOCTM WCTOPUA COBPEMEHHOTO MNpouecca MNpou3BOACTBA
a30THOM KMUCNOTbl HaumHaeTtca B 1901, Koraa B. OctBanbg, cosgan ycnosus
OKUC/IEHNA aMMMaKa, Heobxogymble ONA NPOM3BOACTBA OKCMAA a30Ta B
6onblwKMX KoMndecTBax. [lepBble YCTAHOBKWM, WCMO/Mb3ylOWME NpoLecc
OcTBanbga, 6bn 3anyweHbl B nepsoe gecatunetve 20 Beka. C Tex nop B
npouecc 66110 BHECEHO MHOTO M3MeHeHWA. OCHOBHBIMW BEXaMW Ha 3TOM
nyT1 6biam: (1) ucnonb3oBaHue 6OAbLIMX MO PasMepy YCTAHOBOK CHMraHWA
amMMMaKa C MPUMEHEHMEM M/OCKUX MIATMHOBO-POAMEBLIX CETOK BMECTO
CBEPHYTbIX MOJIOCKAMK MNATUHOBbLIX ceTok OcTBanbaa, M (2) pekynepaums
Tenna peakuuMn anA BbIpabOTKM Mapa M 31eKTposHepruu. PaspaboTka
NPOYHbIX,  AOCTYMHbIX, YCTOMUMBBIX K KOpPPO3UW  MaTepuanos U3
HEpP’KaBeOLWEN CTanu caenana BO3MOMXKHOW abcopbumio OKCMAOB as0Ta B
BOAE MO [JaB/JeHWEM, CHU3MB, TakKMM 0Opas3om, pasmep M CTOMMOCTb
0bopyanoBaHUA abcopbumun, Torga Kak  pasBUTME TEXHOMOMMKM MOCTPOEHUA
TypbUHHOrO obopypoBaHus npvseno K BHEAPEHUIo bonee
3Heprocbeperatowero npouecca € UCNO/b30BaHWEM [ABOMHOTO AaBNEHUA.
Mocne 1920-x rogoB AOCTUXKEHUA B CMHTE3e NPOM3BOACTBA aMMMaKa M3
BOAOpOAa M aTmocdepHoro asota Mo npoueccy Xabepa-bowa panu
OcTBanbay LOMNOMHATENbHBIN TONMYOK B pa3paboTke mpouecca NoaydYeHus
Q30THOM KUCNOTbI MYTEM CHUMKEHUS CTOMMOCTU UCXOLHOTO CbipbA. B Halim
[OHU NPAKTUYECKN BCA a30THAA KMUCI0Ta MPOM3BOAMUTCA NO STOMY NMpoLeccy.

A30THas KWUCAOTA — 3TO CUAbHAsA KWUCAOTA, M B MPUPOLE OHA CylLecTByeT
TONbKO B KOMOMHMPOBAHHOM COCTOAHWU B BUAE COAM A30THOW KUC/OTbI.
Kak wn pgpyrve npombllwieHHble HeopraHMYyecknMe KUCAOTbl, a30THaA
KWUCNOTa He MMeeT 60/bLIOM 3HAYMMOCTU caMa Mo cebe, HO OHa ABAAETCA
KNIOYEBbIM  MPOMEXKYTOUYHbIM  COeAMHEeHMEeM B NPOU3BOACTBE
NPOMbIL/IEHHbIX TOBApPOB. B Hawwu AHWM BO BCEM MMpe MNpou3BOAWTCA
OKO/0 55 MWA/IMOHOB TOHH @30THOM KUCAOTbI Pa3/IMYHON KOHLEHTPALMM.
Okono 80% 3TOro KOAMYECTBa MCNOJIb3YETCA B KaYecTBE MPOMEKYTOYHOIO
NpoAyKTa B MPOM3BOACTBE a30THbIX MUHEPA/IbHBIX YA06pEeHNiA, B OCHOBHOM
AMMMAYHON CenuTpbl M €€ NpPoM3BOAHbIX, TaKMX KaK a30THOKMUCAbIN
KanbLMI, U3BECTKOBAA aMmuadHasa cenntpa u pactsop KAC (kapbamwuao-
amMmmMMayHas cmecb). OcTanbHOE KOAMYecTBO WAET Ha NPOM3BOACTBO
NopuCTON  NPWUIIMPOBAHHON  AMMMAYHOM  CENUTPbI A/ TOPHOWM
NPOMbILWAEHHOCTM, W B KayectBe MNPOMEKYTOYHOrO NPOAYKTa  A/A
NPOW3BOACTBA CMELMA/IbHBIX XMMUYECKMX BELLECTB, TaKUX KaK KanpoaaKkTam
WAN agMnNMHOBAA KUCIOTA. TaKkKe PacTéT Cnpoc Ha a3eoTPOrHY a30THYHO
KMCOTY (C KOHLEHTpaumelt okono 68%), KoTopas MCNo/b3yeTcs B KayecTse
HUTPUpYIOLLEro BelecTsa B npounsBoacTee HUTPOb6EeH30Na,
OWHUTPOTONYONA WU APYTUX XMMWMYECKMX BelwecTB. OHM B JanbHenwem
nepepabatbiBatoTcs B TONyUNEeHaMmU3oLMaHaT " 4,4'-
AndeHnAMeTaHaAMM30UMaHaT M Nocie UCNONb3YTCA ANA MPOM3BOACTBA
nonvypetaHa. Cpeau 6onbworo pasHoobpasus apyrux  obnacrtei
NPUMEHeHWA CTOMT YMNOMAHYTb €€ MCNo/Mb30BaHWe B  KayecTse
XMMpeareHTa B MeTaNNypruun, Hanpumep B KayectBe TpasuTena Aans
Hep)KaBelowen CTasM, a TaKKe €€ npuvMeHeHWe B NPOV3BOACTBE
AVHUTPOTETPOKCUAA (YETbIPEXOKUCHK a30Ta) A/19 PaKEeTHOro TONANBa.




