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AHAJIN3 DPPEKTUBHOCTHU
TEXHOJOTINMYECKUX METOA0OB CHUKEHUS BBIBPOCOB NO,
IIPU CKUT'AHUU YIVIEBOAOPOJHOI'O TOIIVIMBA
B TEINIOOHEPTETUYECKHUX YCTAHOBKAX

Kana. texn. nayk KABUIIIOB C. M., 10KT. TexH. HayK, npod. TPYCOBA H. A.,
KaH/. TexH. HayK, nou. PATHUKOB II. J., kana. texn. nayk MEH/IEJIEB /1. B.

DBenopycckuti Hayuonanvbublli mexuuieckull yHugepcumem

B nocnennue rompl HEOOXOOUMOCTH CYLIECTBEHHOTO CHIDKEHHS BHIOPOCOB
BpPEIHBIX BEUIECTB B aTMOC(epy TEIIOPHEPTeTHUSCKIMU YCTaHOBKAaMH, IO
KpaitHeil Mmepe, 10 ypoBHs, perinamentupoBanHoro 'OCT 30735-2001, mpusena
K HCIIOJIb30BAHUIO KaK KOHCTPYKTUBHBIX, TaK U TEXHOJOIMYECKHX METOZIOB IO-
JaBlieHUs 00pa3oBaHUsI OKCHIOB a30Ta. [1oYTH Bce TEXHOJIIOTHUECKHUE METOJBI
nonasieans NOy TpOBepeHbl B MPOMBIIIJICHHBIX YCIOBUSX U OIYyOJIMKOBaHBI
B OTCYCCTBCHHOW U 3apyOe:KHON TEXHUYECKO# nmurepatype, Hampumep B [1-7].
B wactHOCTH, IO JaHHBIM ATEHTCTBA MO 3amuTe OoKpyxkaromel cpenst CLIA
(EPA US) [1, 5], B HEeKOTOpBIX IITaTax TPeOyeTCcs B 00S3aTCIbHOM IMOPSIKE
BHEJPSTH Ha ACHCTBYIOIIMX KOTJAaX HAWIy4IINE U3 U3BECTHBIX TEXHOJOTHH —
BAT (Best Available Technologies), KoTopble BKIIIOHAIOT:

o cHIDKEeHHE M30BITKa Bo3ayxa (LEA);

e CTYNEHYATHIH BBOA BO3[yXa, KOTOPBIH MIPEAIonaraeT He TOJbKO CTyIeHYa-
toe cxuranue (OFA), HO Takke W HecTtexuomerpuueckoe cxkuranue (BBF)
¥ OTKJTFOYCHHE OTHOW MJIM HECKOJBKUX BepXHHUX ropesiok (BBOS);

o peLUPKYISAIMIO AbIMOBBEIX ra3oB FRG (00bvHO mogaya ra3oB peLUpKyJIs-
UK TpeOyeT He3HAUYUTEIbHBIX H3MEHEHHUH TOPEIOYHBIX YCTPOICTB);

e CTYNEHYATHIH BBOJA TOIUIMBA, T. €. OPIaHU3ALMIO TPEXCTYIEHYATOI'0 CHKU-
ranus (reburning-process);

e HCIOJIb30BAaHHE MAJOTOKCHYHBIX TOPEIOUHBIX ycTpoiicTB (LNB), koTopsie
BKJIIOYAIOT B cE0sl TOPENKH: CO CTYIIEHYaToil mojadeil BO3ayXa, C peLUpKyJis-
LUEH U CO CTYyNEeHYaThIM BBOJIOM TOILIMBA (T. €. OpraHu3anus reburning-process
B (hakele OTACNBHO B3SATON TOPENIKH);

e BBOJ B pabouee NMPOCTPAaHCTBO KOTJIA BOASHOTO Iapa WIM aMMHAYHOIO
pacTBopa ¢ 1IeJbI0 BOCCTaHOBJICHUSI OKCHAOB a30Ta.
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B tabn. 1 npuBeneHs! cpaBHUTENbHBIC JaHHBIE MO 3(PQEKTUBHOCTH MpHMeE-
HEHHSI Pa3NMYHBIX TEXHOJOTMYECKHX CIOCO0O0B CHIDKEHHS BhIOpocoB NOy mo

JTaHHBIM [5].

BBOJI TOIJIMBA

HOCTH (hakena,
HEIOJIHOE Tope-
HHE

Tabnuya 1
TexHonoruyeckue cnocodobl CHU:keHust BbIoOpocoB NOy
Crenenb
Meton cHmkeHus | Torumo OrpanutcHHe [Ipumeuanue
NO,. % MIPUMEHEHUS
Cokuranue ¢ u3- 10-44 Bce Bu- |Hemnonuoe cro- |Camkenne NO, BO MHOTOM 3aBUCHUT
OBITKOM BO37yXa IIbl TOTI- |paHue, IOBBI-  |OT BEIMYMHBI BHIOPOCOB 10 BHEIpe-
MEHBIIIE eINHHU- nMBa |IISHHBIM pac-  |HUS Meroda. B aToMm cimydae, BO3-
1Bl XOJ TOIIMBA,  |MOXKHO, JOCTaTOYHO  YIUIOTHHTH
HOBBIIICHHOE  |TONKY, YTOOBI CHH3HUTH H30BITOK
conepxkanmne CO [Bo3ayxa
CrymeHyaThIi lazu |1 FOPIOUHX Bo3MOXHBI TIpoONeMbI C Tofadeit
BBOJ] BO3/yXa B MasyT TOIUTUBA, TaK KaK TO ’e KOJIHMYECTBO
TOIIKY: TOIUTMBA JOJDKHO OBITH MOJAHO B
1) oTkmoyeHne TONKY dYepe3 MEHbIIee YHCIO To-
TOpeNKN pernok
2) HECTEXUOMET- 10-65 Bce Bu-
PHUIECKOE CXKHTa- B TOTI-
HHE JMBa
3) IByXCTyIEeH- Tpebyetcst pa3BecTH 3KpaHHEBIE TPY-
4aToe CXKUTAHHE OBI 17151 yCTAHOBKHU BO3/LYIIHBIX COIIIT
Beenenue B da- 20-30 l'a3
KeJ KOTJIa BOJIsI- U Ma3yT
HOTO TTapa
U aMMHaKa
Peunpxynsius 20-50 Bce Bu- [Hectabmis- OTOT METOJ MOXKET COYETATHCA CO
IBIMOBBIX Ta30B | (50 % mmst | bl Tom- [HOCTH (hakena  [CTyHEeHYaTBHIM BBOJOM BO3IyXa.
rasa B co- JMBa Tpebyercsi ONONHHUTENBHBIN pac-
YeTaHUH XOJ 3JIEKTPO’HEPTUH HA ABIMOCOC
c OFA) PEeLUPKYISILIUN
Crynenuateiii  |950-60 (Moxet| Bee Bu- Reburning-process COBMECTHM
BBOJI TOIIJIMBA OBITH BOC- | ABI TOII- C JpYTMMHU NIEPBUYHBIMM METOJAAMHU
CTAHOBJICHO | JIMBa cHmwkeHus: NO,; IpocToTa yCTaHOB-
70-80 % KH TEXHONIOTHH, TOTpeOIeHHE He-
NO,, o6pazo- 3HAYNUTEJIBHOrO KOJIMYECTBA JIOIOJ-
BaBILUXCS HUTEJBHOM SHEPrUU
B IIEPBUYHOI
30HE)
ManorokcuuHsle 25-30 Bce Bu- |Hectabuinb- ManoToKCHYHBIE TOpPEIKH MOTYT
TOPEJNKH H: IIBI TOII- [HOCTH (haKena, |MCIOJIB30BAaThCS B KOMOWHAIMH C
1) ctynen4aTsIit JIMBA |HETOJIHOE rope- IPYIMMHU IEPBHYHBIMH METOJIaMH,
BBOJI BO3/lyXa HUE takumu kak OFA, FGR u reburning-
process
2) peuupKyISIus Jo 20 Hectabumnb- MaitoToKCHYHBIE TOPEJIKH B COYETa-
JIBIMOBBIX Ta30B HOCTh pakena |Huu ¢ OFA wmoryt mate no 70 %
cHkeHus NOy
3) crymeH4aTHIi 50-60 Hectabumnb- HemoctaTkoM MaJOTOKCHYHBIX TO-

PETIOK SABJISETCS MOTPEOHOCTD B MPO-
CTpaHCTBE JJIs pasjeneHus akena
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Manee B cTaTbe NMpHUBEICHBI PE3YNbTAThl BHEAPECHUS PA3IMUHBIX TEXHOJIOTH-
YecKnX (PEKHUMHBIX) CIMOCOO0OB CHIDKeHHsI BBIOpocoB NOy Ha IEHCTBYROIIUX
TEIIOPHEePreTHUECKUX ycTaHoBKax PecmyOmuku benapyce u Poccuiickoii dene-
pauuu. Hambonee onpoOOBaHHBIM M3 BCEX HM3BECTHBIX CIOCOOOB ITOJIABIICHHUS
00pa3oBaHUsl OKCHAOB a30Ta SIBJIAETCS PELUPKYJIALUS JbIMOBBIX ra3os. Ee Ha
KoTJIax OoJiee TMOJyBeKa Has3all CTalld UCIOJIb30BaTh B KaUyecTBE CPeACTBa OOpb-
OBl co MUTaKOOOpa30BaHUEM U AJIS TIOBBILICHUS] TEMIIEpaTyphl eperpesa mnapa.
Torma e BBISICHHIIOCH, YTO PEHUPKYISIHUS — OAHO U3 dP(PEKTHBHBIX CPEJCTB
MOJABJICHUS Te€HEPALUU OKCHUAOB a30Ta. Tak, B 3KCIUIyaTHPyeMbIX B HACTOS-
mee Bpems B Pecriyonmuke Benapych xornax cBepxBbicokoro aaienus (CBJ)
u cBepxkputndeckoro aasienus (CKJ) permpkysiius nomkHa Obuta obecre-
YHUThH MPOEKTHBIN MeperpeB napa Mnpu CKUTaHuW Ma3yTta. [Ipyu 3TOM BO3HUKAT
MOIIHBINA a3zoTomomanisonuii 3¢ dekr [8]. Hampumep, Ha xomrax TI'MII-314
9Hepro0;10koB MOIHOCTHIO 300 MBT penupKysiuys M03BOJISIET CHU3UTH T'eHe-
panuio okcuaoB azoTa ¢ 240 go 60 ppm.

ABTopamu [2] poBeeH KOMIUIEKC CPAaBHUTEIBHBIX MCCIETOBAaHUIN pabOTHI
razomazytHoro kotina TI'MII-344A mpu OOBIYHOM ¥ CTYNEHYATOM C)KHTAHHH
rasa u Ma3yta. [I[puMeHeHne CTyneHYaToro CXUraHus TOIUIMBA, COTIIACHO 3THUM
WCCJICJIOBAHUSM, MIPUBOJUT K yMeHbIIeHHIO BbIOpocoB NOy 10 100 Mr/me npu
pabote Ha rase m 10 250 Mr/mM° — Ha Mmasyte. IIpH 3TOM JOIS PELMPKYJISIHH
ra3oB B ropenku coctasiseT 20-22 %, a TpeTnyHOTO Bo3ayxa — 25-28 %. beuto
MpoBeneHO 32 OmbITa MO M3YYEHHUIO BIUSHHSA CTYNCHUYATOTO CKUTaHMS Ha Tell-
J1000MEHHBIE TIPOLIECCHI B TONKE U YCTAHOBJIEHO, YTO MPH CTYHNEHYATOM CXKUTa-
HUM BIHMsHUE KoddduimeHTa M30BbITKA BO3JyXa Ha BBIXOJHYIO TEMIIEpaTypy
B TONKe OoJiee CYLIECTBEHHO, Y€M IIPU OOBIYHOM CXKMTaHMU. Perupkysnus
ra30B Ha TEMJIOBYIO pabOTy TOIIKM OKa3bIBAET rOpa3ao MEHbIIEE BIUSIHHUE.

I'my6okoe cHmKeHHE BEIOPOCOB OKCHAOB a30Ta OBLIO MOJIyYSHO IO JaHHBIM
UCCIIEIOBAHUI COTPYIHMKOB MOCKOBCKOTO SHEPreTHYECKOro HHCTHTyTa [4],
B paboTe KOTOPBIX MPEACTABICHBI PE3yJIbTaThl BHEIPEHNUS CTYNIEHYATOTO PEXKH-
Ma CXWIaHUS TOIUIMBA M PELUPKYALUM HPOAYKTOB CrOpPaHUS Ha KOT-
ne BbK3-420-140HI'M Hwxeropoackoit I'POC xommnanun «HuxkHOBIHEPTO».
Ha »sToMm kotiie mo paspabotke MOU ObUIM CMOHTHPOBaHBI BOCEMb ILUIOCKUX
COIIT BTOPUYHOTO BO3AyXa, pa3MeIIeHHBIX Ha (PPOHTAIBHOM 3KpaHe ¢ OOJBIINM
HaKJIOHOM BHM3. biaromaps coueTaHuro yKa3aHHOW TEXHOJOIMH CTYIEHYAaTOro
COKUTaHUsI IPUPOJHOTO Tra3a U BBOAY NMPOAYKTOB PEUUPKYJIISILIKMHU B OOLIM KOpoO
ropsUero BO3AyXa yAanoch CHU3HTh BRIOPockl NO, ¢ 260 10 35 mr/m® mpu yse-
nudeHun gonau perupkyismun ot 0 1o 33 %. OgHako ciaemxyeT OTMETHTh, YTO
IIPU 3TOM CHH3MJIACh Harpy3ka kotia ¢ 390 no 30 1/4. bim3kue pe3ynbpTaTel pu
WCIIOJIB30BaHUN CTYNEHYATOr0 CKUTaHWUS U PELUPKYISALUHN ra30B ObLIM MOTyye-
Hbl Ha kKoTie BK3-420-140HI'M JIzepxkunckoit TOL: B aToM ciydae oOpa3oBa-
HYE OKCHIOB a30Ta CHU3MIIOCH 10 80 Mr/nm’.

B [9] mpuBeneHs! pe3yabTaThl UCCICTOBAHUS CIIOC00a CKUTAHUS TIPHUPOTHO-
ro raza B pabo4yeM MPOCTPAHCTBE Me4X MpU A0OaBICHUH B KOPEHb (akesa BOIs-
HBIX NapoB. BbUIO ycTaHOBJIEHO, UTO H00aBIEHUE BOJSHOTO Mapa B KOJINYECTBE
0,06-0,12 kr ma 1 M MPUPOTHOTO Ta3a MO3BOJSET MOBLICUTH MPOU3BOIUTEIE-
HOCTb II€YH, CHU3UTh yJIEJIbHBIN PACXOJ TOIUIMBA U COJEPIKaHUE OKCHUIOB a30Ta
B oTxoasamux razax ¢ 700 go 470 ppm (yMeHbIICHHE CO/IEPIKaHUS OKCHIOB a30-
Ta MPOMCXOJHUT BCICICTBHE MAACHUS CKOPOCTH PEaKUUH MX OOpa3oBaHHS MPH
roaue BOASTHOTO mmapa).
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CHMKEeHHS SMHUCCHHM OKCHIOB a30Ta 3a CYET BHEJPEHHUS PEKUMHBIX Me-
ponpuaTuii, He TpeOYIOIUX BHECCHUNM HW3MEHECHHUN B KOHCTPYKIHIO KOTJa
BK3-160-100, yaanock nobuthest u Ha Caposckoii TOL [6]. Beiau peanu3oBaHb
TaKkhe MEpOIPHUITHA, KaK HECTEXUOMETPHUECKOE CIKUTAHME TOILTUBA (pacrpee-
JISHHE TOIUIMBA MJIM BO3/yXa IO sipycaM ropesiok), YIpOLIeHHOE ABYXCTyIeHYa-
TO€ CKUTAHWE, COCTOAIIEEe B OTKIIOYEHUH YacTH TOPENIOK BEPXHETro sipyca Mpu
COXpaHEHHWH B HHUX pacxojia BO3[ayxa. YKa3aHHbIE MEpPONPHUATHUS TO3BOININ
cHu3UTH BEIGPOCH NOy ¢ 1250 10 800 mr/n’.

B [7] npuBoasTcs pe3yabTaThl IPUMEHEHHSI HEKOTOPBIX METOJIOB CHIDKCHUS
BEIOpOCOB okcuaoB azora Ha [I'Y-170 HesunHombicckoit ['POC, mpemnoxen-
HbIX coTpyaHukaMu OAO «QHepretudyeckuid HHCTUTYT uMeHu . M. Kpxunxa-
HOBCKOTOY». J[aHHBIN 1apora3oBbIii IHEProOJOK COJICPIKHUT JIBa KOPIIyCa BhICOKO-
HanopHoro maporereparopa BII[-450, pabotaromiero Ha NPUPOJHOM Tase.
KoHueHTpaumuu OKCHIOB a30Ta Jake B HauOoJiee XapaKTePHOM PEXHME CIKHUTa-
HUS Ta3a B JAHHOW YCTaHOBKE COCTaBJsiOT okojio 1100 mr/m. Tlo MpeJIoxKe-
Huto OAO «OHHMH» Ha 3ToM arperate mist cHikeHHsT oOpasoBanHust NOy ObLI
onpoOOBaH PsiJi MEPOTIPHUATHIA, HAYMHASI C MEHEE 3aTPATHOTO — BBOJIA BOJSHOTO
mapa B BO3IYXOMIPOBOJBI TOPSYETO BO3MyXa. B yKazaHHBIX BO3IyXOHpPOBOIAX
OBUTH CMOHTHPOBaHBI MAPOPACIIPEIEITUTEIbHBIE PEHIETKH Ui PaBHOMEPHOTO
pacrpeneneHus Hapa no cedyeHuro. beuto mokasano, 4ro BBeAeHUe 7,5 T/4 mapa
mo3BoisieT cHU3UTH BBIOpoc NOy Ha 20 %. [lockonmpky momydeHHBIA 3¢ dexT
cHkeHus: KoHIeHTparmu NOy pacCMOTPEHHBIM CITOCOOOM OKazajcs HEeI0CTa-
TOYHBIM, OBIJIO pelIeHo onmpoOOBaTh HEKATAIUTHYECKOE CENEKTHBHOE BOCCTa-
HOBJICHHE OKCHJIOB a30Ta C WCIOJIB30BAaHMEM aMMHaKa B OOJIACTH TeMIIeparyp
(950-1000) °C. Jaunusiii MeTom TpeOyeT st CBOEH peanu3alMi CPaBHHUTEb-
HO HEOOJIBIIINX MHBECTHUIIMN M MOXKET 00ecrednBaTh CHMXeHHe dMHUCCUU NOy
10 50 %. bbuta cMOHTHpOBaHAa yCTaHOBKA, B KOTOPOW B KaueCTBE UCTOYHUKA
aMMUuaKa UCIoNb30oBan 25%-1 BOAHBIN pacTBOpP aMMHaka (pacxoj aMMHAYHOMN
Boabl — oT 70 mo 290 kr/4). brnarogapsi 5ToMy yaajgoCh CHHU3UTh OOpa3oBaHUE
NOy Ha 550-640 mr/v’.

Crnemyer OTMETHTH, YTO TOYTH BCE MPHUBENEHHBIE CIIOCOOBI B HEKOTOPOU
CTETIeHH MO3BOJIIOT CHU3UTh HETaTUBHOE BIMSHUE TaKUX (DAKTOPOB, KaK BBICO-
Kasi TeMmIepaTypa B 30HE TOPEHUs, U30bITOK PajUKaIOB KUCIOPOJa, TOHU3UTh
TeMIIepaTypy B TOMOYHOW kamepe. OgHAKO MPH 3TOM HE YAENEeHO BHUMaHHE
OJIHOHM W3 OCHOBHBIX NpUYHH 00pazoBaHusi NOy — KOHIIEHTPAIUW a30Ta B WC-
XOJIHOHM CMeCH ra3os.

OCHOBHBIM HMCTOYHHUKOM a30Ta MPH COKUTAHWH MPHUPOIHOTO Ta3a SBISIETCS
BO3ayx. Takue MeTozpl, Kak HECTEXHOMETPUYECKOE CKUTaHUE TOILIHBA, CTY-
MeH4Yarasl 1mojaya OKUCIHUTENS B 30HY TOPEHHUS U T. M., OTYACTH ITO3BOJIIOT
pemnTh 33/1a4y YMEHbIICHUSI KOHIIEHTPAIIMK a30Ta B JIOKAJHHBIX BBICOKOTEMITE-
paTypHBIX ydacTKax (akeia W MPU 3TOM CHU3UTH TEMIIEPaTypy TOPEHHS, YTO
TaKXe TOJIOKUTEIBHO OTpakaercss Ha oObemax BeIOpocoB NOy. Ho nanHbIe
CIocoObI MEIOT OTpaHIYEHUS, OTpeIeTsieMble CTAOMIIFHOCTRIO MPOIIecca rope-
HUs. YMEHBIICHHE KOJIMYECTBA BO3/IyXa B 30HE TOPEHUS IPUBOJIUT K CHUIKCHUIO
1 KOJINYECTBA KUCIOPOa.

B mnocnennee BpeMsa B HEpPreTHKE W MPOMBIIIJICHHOCTH C IIENBIO TTOBBIIIE-
HUS TEII0BOH 3(pPEeKTHBHOCTH pabOThl arperaToB W CHIDKEHHUS BHIOpOcoB NOy
MIPH CKUTAHUH MPUPOJTHOTO Ta3a MPUMEHSETCS 000TalleHUe TyThs KUCIOPOIOM.

51



DTOT METOJ XOPOIIO 3apeKOMEHI0BaJl ceOs Ipu paboTe MPOMBIIIJICHHBIX Harpe-
BaTeNBHBIX Ie4eld, HarpuMep, 1o JaHHbM [10], ucrmoms3oBaHUe AyThs, 0OOTa-
HICHHOTO KucaopojgoM o 35,0 %, mo3BOJNSET CHU3UTH TOILIMBOIIOTPEOJICHUE
Ha 3,5 % u ymenbmuth BeIOpockl NOy Ha 5,0-10,0 %. [IpuBenem ananus Bo3-
JIeHCTBYSI TIOBBIIEHHON KOHIIEHTPAIMH KUCIOpOIa B BO3IyXe Ha Ipoliecc obpa-
30BaHUs OKCHJIA a30Ta.

Cornacuo teopuu . b. 3enpaoBuua [11], paBHOBeCHAasT KOHIICHTPAIUS OK-
CHJIOB a30Ta, 0Opa3yIOMIMXCS MPU TOPEHHUU YTIEBOJOPOJHBIX TOIUIHB, MOYXKET
OBITH paccunTaHa mmo gopmyire

[Cyo]=4.6,/C,, Co, exp[-21500/(RT)], 1)

TIe CNZ , CO2 — KOHIICHTpAIIMX a30Ta ¥ KUCIIOPO/ia B UCXOJHOU cMmecH; R — yHu-

BepcalibHas ra30Bas MOCTOsiHHAs; T — Temrmeparypa B 30He ropeHus, K.

Pacuetsl, BeimonHeHHbIe 110 Gopmydae (1), TOKa3bIBalOT, YTO ¢ POCTOM KOH-
HEHTPALUU KUCIOPOJia B HCXOIHOW CMECH MOBBIIIAETCS U TeMIIepaTypa Qakena.
OT0 mpUBOAUT K pocTy KoHMeHTpanuu NO B mpoaykTax cropanus. Ho, HecMoOT-
ps Ha yKazaHHBII (akT, aHAIM3 MOJYYCHHBIX PE3yJbTaTOB IO3BOJISET CAENIAThH
BBIBOJI O IEJIECO00PA3HOCTH 00OTAICHHS BO3yXa KUCIOPOJAOM C TOUKH 3PCHHSI
CHIDKCHHS BPEIHBIX BBIOPOCOB. OOBSICHAETCS 3TO TEM, YTO IIPH HUCIIOJIH30BAHUH
KHCJIOPOJIa YMEHBIIIACTCs 00bEM BO3/[yXa B UCXOJHON CMECH T'a30B H, KaK CJIe/I-
CTBHE, CHIDKACTCS KOHIICHTPAIUS a30Ta B HUCXOMHOW CMECH M COKpAIlaroTCs
obmre 00seMbl BEIOpocoB NO (puc. 1).

900 90
850 | ____‘ - 80
800
750
700
650
600
550 T —y
500 — - 20
450 > 10
400 0
20 25 30 35 40 45 50 55

Konnenrpanus kucinopoja B okuciurene, %

L

Macca NO, mr

PaBroBecHas konenrpauus NO
B JIHIMOBBIX T'a3ax, MI/M°

Puc. 1. 3aBucumocTp kouueHTpaun NO 1 00bema ero BHIOPOCOB IpH CHKUraHuu | M
TIPUPOIHOTO Ta3a OT KOHIICHTPAIMU KHCIOPOIa B UCXOTHON CMECH «BO3IYX — KUCIOPOI»:
1 — macca NO npu cxuranuu 1 M rasa, Mr; 2 — paBHOBecHas koHIeHTpaius NO
B IIPOYKTaX CrOpaHus, mr/m®

U3 puc. 1 odeBuaHO, UTO MO Mepe YBEIMUYEHHS CONEp’KaHUS KHCIOpOJa B
HCXOIHON CMECH, IIPH MIPOYUX PaBHBIX ycIoBuUsIX, 00beM NOy B mpoayKTax cro-
paHusi yMeHbLIaeTCs. YiKe Mpu KOHIeHTpauuu kuciopoaa 40 % B momaBacMoM
Ha ropeHue Bo3ayxe o0bem BoiOpocoB NOy cokpainaercs Ha 12,0 %, a npu mo-
BBIIIEHUH coaepkaHus kuciopoga 1o 50 % —na 21,5 %.

BbIB O bl

1. 11 peneHus: SKOJIOTHUECKUX MPOo0JieM, BOSHUKAIOLINX MPH paboTe Aei-
CTBYIOILETO TEIUIO3HEPreTHIECKOro 000pyoBaHus (0OCOOEHHO MPHU OTCYTCTBHU
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pe3epBa MOLIHOCTH y TPEANPHUATHS U WHBECTHUIIMHN), 11€7eC000pa3sHO OCTaHO-
BUThCS HA KOMIUIEKCE PEXKUMHBIX MEpONPHATHH, TPUBOJAIINX K CHIDKeE-
a0 NOy. Ot Mepomnpustus (tabn. 1) He TpeOyroT OONBIINX (UHAHCOBBIX
3aTpar, NpU MPaBWIBHOW peaju3aluy He YXYAIAlT TEXHUKO-3KOHOMUYE-
CKHE TTOKa3aTeN KOTJIOB M TO3BOJISIIOT MOJAaBHTh 00pa3oBaHHE OKCHIOB a30Ta
Ha 30-60 %.

2. C ToYKH 3peHUs IKOJIOTUU IIENIeCO00pa3HO MPUMEHEHHE KHUCIOpOa MpH
CKUTaHUM TOTUIMBA B KOTJaX M MPOMBIIUICHHBIX MeYaX, YTO MO3BOJHT CYIIECT-
BEHHO COKPaTUTh 00beMbl BEIOPOCOB NOy B OKPYIKAIOIIYIO CPEIY.
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