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Beenenue. [Ipon3BoACTBO cephl B Halllei cTpaHe U 3a pyOeKOM HENpPEepPbIBHO
YBEJIMUMBAETCSI B CBSI3M C pacUIMpEeHHEM oOJiacTell ee MPUMEHEHUs, OTKPBITHEM
HOBBIX, YHUKAJIBHBIX IO COJEPKAHUIO CEPHUCTHIX COECIUHEHUH, MECTOPOKICHHM
NPUPOAHBIX Ta30B, HEPTH, YIS, PyA IBETHBIX METAJJIOB, BCE BO3PACTAIOLIUM
BHUMAaHMEM K 3allUTe OKpYXaloled cpeabl OT BpPEJHOrO  BO3ICHCTBUSA
CEPOCOCPHKAIINX TPOMBIIICHHBIX BHIOPOCOB, TTOCTOSIHHBIM MOBBIIIIEHUEM KauecTBa
MPOIYKIIMU 33 CUET CHU)KEHUS B HEM COJIepKaHUsl CEPHUCTBIX COSTUHEHUH.

VYCTaHOBKM IO NPOM3BOACTBY CEPbl Ha raszonepepadaThIBaOLIMX 3aBOAAX
(I'TI3) u HedrenepepabarsiBatomux 3aBonax (HII3) sBisioTcs noTeHIMATIBHO
OIMACHBIMHU, MTOCKOJIBKY Ha HUX OCYILECTBIISAETCS nepepaboTka
CEpOBOJIOPOICOAEPKAILUX Ia30B, 00pa3yOIIMXCs B Ipolecce nepepaboTku HeTH,
IpU 3TOM CYIIECTBYET OINACHOCTh TOPEHHS BCEX KOMIIOHEHTOB M OOpa30BaHUs
B3PBIBOOMACHBIX CMECEed TMpPU HAPYLIEHUAX TEXHOJOTHMYECKOro periiaMeHTa.
ObecrnieueHre 3KOJIOTMUECKON O€30IacHOCTH IPOM3BOACTBA CEPbl TPEOYET TaKkKe
pelieHust MmpoOJeM, CBSI3aHHBIX C 3arps3HeHueM pabouyell 30HBI M HACEJICHHOM
TEPPUTOPUH CEPOBOJOPOJOM, BBIJIEISIOMIUMCS U3 MPOU3BOJUMOMN KUAKON cepsl, a
TaK)ke ¢ OOJIBIIMM YUCIIOM 3aropaHuii U B3pbIBOB UMeEBLINX MecTo Ha psane HII3, npu
XpaHEHUU U TPAaHCIIOPTUPOBKE KUJKOU cepbl Ha cknan [1, 2].

[loaTOMy OIHMM M3 OCHOBHBIX HAINpaBICHUN OOECHEYEHHS HKOJIOTHYECKOM
0€30MacHOCTH Ha IMPOU3BOJICTBAX He(TeraonepepadboTKU MPOJOJKAET OCTaBATHCS
pa3paOoTKa,  yCOBEpIIEHCTBOBAaHHUE U  BHEAPEHUE  IIPOLECCOB  OUUCTKH
YTJIEBOJOPOJIHOTO ChIPhsl, OTXOAAIIUX ra30B U JKUIKOM cepbl OT CEpOBOAOPOA.

OcHOBBIBasiICh Ha 93TOM, JIeJIaéM BBIBOJI, YTO PACCMOTPEHHUE U H3YyUYCHHE
TEXHOJIOTMUECKOT0 Tpoliecca MPOU3BOJCTBA 3JIEMEHTapHOU cepbl MeToaoM Kiayca
ABIIAETCS  aKTyaJbHbBIM  HampaBleHHEM B Ta30-u HedrenepepadaTbiBaromieit
MIPOMBIIIIEHHOCTH.

Heabo gaHHOW AUIUIOMHOW pabOThl  SBISETCS AaHAIM3 M OLEHKa
TEXHOJIOTMUECKON M JKOJOrM4ecKod  0e30lacHOCTH  Ipoliecca  MOJIy4EHUs
aJIeMEHTapHOH ceprl MeToioM Kiayca.

Hcxonst u3 ykazaHHOH LI€JIM, MOKHO BBIIEIINUTD CIEAYIONINE 3a1a4UH:
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* U3YYUTbh TEXHOJOTMYECKUH MTPOLIECC MPOU3BOACTBA cepbl MeToa0oM Kitayca;

* paccMOTpeTh NPoOJIeMbl TPOU3BOJICTBA U YTUIIM3ALUU CEPBI;

* MpOaHAIU3UPOBATh W OLEHUTH BIUSHHE HETaTUBHBIX (DaKTOPOB Ipoliecca Ha
0€30MaCHOCTb YEJIOBEKA U OKPYKAIOILYI0 IPUPOJIHYIO CPELY;

* paccMOTpeTh HaNpaBJICHMs PEIICHUs MPoOJIeM MPOU3BOJCTBA U YTUIM3ALUU
CEPBL.

TeopeTnueckoit 0CHOBOM BBITYCKHOM KBaTU(PUKAMOHHON pabOThI MOCTYKUIH
pa3IuYHbIE HOPMATUBHO-NIPABOBbIE JIOKYMEHThI B 00JacTH MNPOMBINUICHHON
0e30MacHOCTH OMACHBIX MPOU3BOJICTBEHHBIX OOBEKTOB, HCCIENOBaHUS B 00JaCTH
aHainM3a W OUEHKU MPOMBIIUIEHHOW M 3KOJOrM4ecko 3P EKTUBHOCTH U
0e30MacHOCTH Mpoliecca MOTyYeHUsl AIeMEHTapHOl cepbl Ha ycTtaHoBkax Kiayca u3
CEpPOBOAOPOA.

Crpykrypa M o00beM paborbl. bakamaBpckas pabora wuznoxxkeHa Ha 77
CTPaHULAX, COCTOUT U3 BBEJICHMS, YETBIPEX PA3/IEIIOB, 3aKIIFOUECHUS U MPHUIIOKEHHUS.
Coucok HCHOJIb30BAaHHBIX HCTOYHUKOB BKJIOYaeT 32 HauMeHOBaHUU. Tekcr
conpoBoxaercsa 13 tabnaunamu (Bkiatoyas 3 TaOIUIBI IPUIOKEHUS) U 5 pUCYHKAMH.

OcHoBHOe coxepxkanue padorsl. B mnepBom pazgene «CoBpeMeHHOE
COCTOSIHME YTWIM3allMM CEPHUCTBIX Tra30B» OTMEYEHO, 4TO Ipouecc Kiayca —
IIPOLIECC KATAIMTUYECKON OKUCIUTEIBHON KOHBEPCHHM CEPOBOAOPOAA. DTOT IPOLECC
Obu1 paspaboran Oonee 100 yer Hasam A yJaJEHUS CEPOBOJIOPOAA, KOTOPBIH
oOpa3zyeTcsi IpH U3BJICYCHUH CYIb(UTAa aMMOHHUS U3 aMMHUAYHBIX pacTBOPOB [3].

[To3nHee 3TOT METOJ CTaJld MCHOJIB30BaTh IPU NEpepabOTKE CEpOBOAOPO.A,
MIOJIy4a€MOro B IpPOLECCE OYMCTKM raza. Ha maHHBII MOMEHT HCHOJIB3YIOTCS
pasnuuHble MoauuUKaIu nepBoHavyanbHoro npomecca Kmayca. Ha atom mporecce
OCHOBaHbI COTHH YCTaHOBOK, MPOU3BOJUTEIBLHOCTh KOTOPBIX aocturaer Oonee 300
ThIC. T cepbl B roia. Ha 3Tux ycraHoBKax mepepabaThIBACTCS CEPOBOJIOPOJ C
Pa3JINYHBIM COAEPKAHUEM YTIJIEBOJOPOJIOB U BPEIHBIX TpUMecei [4].

[Ipsmass peakuuss B TaKOM pAaBHOBECHH SABISIETCA AK30TEPMUYECKOM.
[lockonbKy TemjoTa peakuuu pacceuBasiach OJyiarofapss TMOJYYEHHUIO CEphl,
TeMIiepaTypa B Macce Karajau3aropa cradbminsupoBanack B auamnazone 200-350 °C.
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ITpu Takoi TemrepaType paBHOBECHAsi KOHBEPCHsS CEPOBOJIOPOA B CEPY COCTaBIIsIA
Bcero 80-90 % maxke mpu oueHb HU3KOW 0OBEMHON CKOPOCTU TOJa4M CEPOBOAOPOIA
[3, 4].

VYcranoBkn  Kiayca, HasbiBaeMmble TakkKe  yCTAaHOBKAMHU  TOJYUYCHUS
AJIEMEHTApHON Cephbl, B HACTOSIIEE BPEMS SIBISIOTCS HEOOXOIUMBIMH dJIEMEHTAMHU
HeTenepepabaTpiBaroero Mpou3BOJCTBa. M3BiedeHue cepbl U3  CBETJIBIX
He(PTEPOYKTOB 00YCIOBICHO YKOJIOTUUECKUMH TPEOOBAHUSIMU: KaK MO CHUKEHUIO
TOKCUYHOCTH MOTOPHBIX TOIUIMB, TaK U, B HE MEHBIIEH CTENEHM, MO CHUKECHUIO
BBIOPOCOB OKHCJIOB CE€pPhI B OKPYKaroOIIyio cpeay. [1o3ToMy HM OAMH COBPEMEHHBIM
MIPOEKT PEKOHCTPYKIMU HedTernepepadaThIBAIOIIETO NMPEANPUATHS HE 00XoauTcs 6e3
CTPOUTENIbCTBA T1yOOKOM MojepHHU3auu ycTaHOoBOK Kitayca. B mocnennee Bpems
TaKue YCTAaHOBKM BKJIIOYAIOT HE TOJBKO CTaHIapTHHIM mporecc Kiayca, HO u
JIOBOJIBHO ~ JIOPOTOCTOSAIIME TMPOIECChl  JTOOUYUCTKH  XBOCTOBBIX Ta30B, UTO
MPAKTUYECKHU peraeT mpooeMy ¢ BHIOpOcaMu OKUCIIOB CEpPHI.

B naHHBIN TEXHOJIOTUYECKUM TTPOLIECC BXOIUT:

bnok pezenepauyuu MIA:

[Ipornecc perenepanuu pactBopa MoHodTaHoJaMuHa (MDA ), HaChIllle HHOTO
CEPOBOJIOPOJIOM, OCYIIIECTBISETCA 3a CYET HArpeBa pacTBOpa 10 TEMIIEPATYpPHI
KUIEHUS MpU paboueM JaBJICHUU B KOJOHHOM TapejpdaToM amnmapate. [lpu atom
cynbpuasl U OUCYIb(OUABI MOHO3TAHOJAMHHA JHUCCOLMHUPYIOT C BBIJICJICHUEM
CEpoBOIOPOJIA.

(C,H, OH NH;)HS — C,H, OHNH, + H,S T

(C,H, OH NH3),S — 2 C,H, OH NH, + H,S T

Pacxon teruia Ha perenepanuo MDA ckiiaabiBaeTCs U3 TPEX CTaTEH:

- TeIu10, He00X0AMMOE /I HaTpeBa pacTBOpa J0 TeMIIePaTyphl KUIIC HUS;

- TeIulo, 3aTpadyrBaeMoe Ha Jie COpOLUIO0 CEPOBOIOPOA;

- Teryio, HeoOXoaumoe mJii 0O0pa30BaHMs OTIYBOYHOTO Tapa, C IOMOIIbIO
KOTOPOr0 JIOCTUTaeTCs HeoOxoaumasi CTEINEeHb pereHepaluu pacTBopa (T.e.

OCTaTO4YHAas KOHIOCHTpAHA CCPOBOAOPOAa B PCICHCPHUPOBAHHOM paCTBope).



BoigesieHHBIE B mpoliecce pereHepaldd pacTBOpa aMHHA KHCIbIM ra3s
HampaBisieTCs] Ha YCTAHOBKY IPOM3BOJACTBA CEpbl Uil MNepepabdOTKu B
3JeMEeHTapHYo cepy [5].

bnox npouszeoocmea cepoi:

XUMH3M MpolLecea:

[lepepaboTka CcepoBOJOPOAHOTO Ta3a B Cepy MNPOU3BOAMUTCS IO
TPEXCTyeHYaTOMY  OKHCIUTEeNbHOMY MeTony Kiiayca ¢ mnpuMeHeHHeM
TE€PMHUYE CKOM U IBYX KaTaJIUTUYE CKUX CTyMe HE .

TepMmuueckasi craaus 3aKiIO4a€TCs B BBICOKOTEMIIEPATYpPHOM CHKUTaHUH
CEpPOBOJIOPOJIa B TOIKE peaKTopa-reHepaTtopa IpH MOJAYe CTEXUOMETPUYECKOIO
KOJIMYE CTBA BO3yXa COIVIACHO PEAKIHUU:

2H,S + O, - 2H,0 + S, + 157210 x/I»x/xr moas H,S

CrexnoMe TpuyeCcKOe COOTHOLIEHHE KOJIMYECTBA BO3JyXa M CEPOBOIOPOJAA
(oTHOIIEHHE 00BEMA BO3[yXa K 00b€MYy CEPOBOJOPOAHOIO ra3a) B 3a BACUMOCTH OT
COCTaBa CE€pPOBOJIOPOJHOTO T'a3a JOHKHO OBITH B peaenax 2:1 —3:1.

Peakuua nporekaet npu temnepatype 1000-1350 °C B 3aBHCHMOCTH OT
KOHLIeHTpauu H2S B ce poBOIOpOHOM ra3e W HaJIM4YUsI B HEM YIJIE BOJIOPOIOB [S].

YacTe CEpOBOJOPOIHOIO ra3a B TONKE KOTJIa-yTHIM3AaTOpa MpPEeBpAIIAETCS B
SO2 no peakuuu:

2H,S + 30, > 2H,0 + 2S0, + 519160 xJIx/kr moab H,S

VYrneBonopoasl, COAEpPKAIMMECS B CEPOBOJOPOJHOM Tra3e, CroparoT II0
peaKIuu:

C,Hg + 3,50, - 2CO, + 3H,0 + 1427700 xIx/kr moib CoHg

Hanuuue B coctaBe cepoBOAOPOAHOrO ra3a KUIKUX yrie BOJOPOJOB, BIEYET
3a co0OM cephe3HbIe HapyIICHUS TIporecca JajbHEeHIIed KaTaJuThuydeCcKoi
nepepadOTKH, CBSI3aHHbIE C BO3MOXKHOCTBIO OTJIOKE HUSI CaKUCTHIX CO€TMHEHUN Ha
MOBE PXHOCTH KaTaJiu3aTopa, CHIKEHUEM €TI0 aKTUBHOCTU M MOHUXKEHUEM BBIXOJ1A
cepol [3].

[Ipy oxma’kaeHWM Ta30B TMOCJAe TEPMHUYECKOW CTYNEHU MPOUCXOMST

cJic Ayromue pcaKinum:



- accouuanusa MoJIEKya Sy B Sg U Sg:

3S; = Sg + 91100 x/x/kr Monb S,

4S, — Sg + 101490 x/>x/kr Mmonb S,

- accouuaIusa MoJIEKyHI cephl Sg B Sg:

4S¢ — 3Sg + 41660 x/x/kr Mmonb Sg

- KOHJIC HCAIIUS CEPBHI:

Sg(raz) — Sg(xunkocts) + 95710 kJx/Kr MO Sg

Ha kaTanuTuueckux CTyHeHSAX MpoIlecca MPH MOBBIIIEHHBIX TeMIEpaTypax
Ha KaTaju3atope mnpoucxoaut kousepcus H,S u SO, ¢ obpa3oBaHueM cepsl 1O
CJI€ IYIOIIUM PE€ aKIUSIM:

2H,S + SO, — 3/6 S¢ + 2H,0 + 44250 xI»/xr mons H,S

2H,S + SO, — 3/8 Sg+ 2H,0 + 52000 x/I>x/xr mosb H,S

Tax kak peakiuu TPOTEKAIOT C BBIACJICHUEM TeIula, TO TOHWKEHHE
TeMIIepaTyphl peaKIUU CIOCOOCTBYET YBEIMUE HUIO BBIX0/AA cephl [5].

MunuMmaipHasl TEMIEpaTypa peakiuu OMpeaeIsieTC TeMIIepaTypold TOUKH
pocel cepbl. BeiBOoa cepbl u3 ra30Bod ¢a3bl CABUTraeT PaBHOBECHE B CTOPOHY
yBEJIUYCHUSI €€ BBIXOJla M CHIKAeT TeMIepaTypy TOYKH POCHI CE€phl B
TexHoysorudyeckoMm Taze. C 3TOM 1HEeNbl0 MPEeayCMOTPEHO  OXJaXKjae Hue
TE€XHOJIOTHYE CKOT'0 Tra3a IMOcCje Ka)I0M CTYNeHH KOHBEPCHUU C HCIOJIb30BaHHUEM
TeIJla TOPSYUX Ta30B W TOJYYEHHUS HACBIIIEHHOrO BojasHOTO mapa. llomorpes
TEXHOJIOTHYE CKOT'0 Ta3a Mepe] KaTaJluTUueCKUMU CTYIICHSIMHU OCYIIE CTBIISIETCS 3a
CYET CMEIICHUS C MPOAYKTAaMH CTOpPaHUSI CEPOBOJOPOJICOASPKAIIETO Ta3a B

TOIIKA X-TIOAOT'PCBATC JIAX.



JIOKUT OCTaTOYHOI'O CEPOBOAOPOAA A0 AUOKCUIA CEPBI IPOU3BOAUTCS B 1€ YU
J0)KHra co cOpOCOM OTXOSUIMX Ta30B B aTMoc(epy uepe3 IbIMOBYyIO TpyOy. B
cocTaBe 0OJIOKa MpeyCMOTPEH MOJ3EMHBIA COOPHHMK >KUIAKOW Cephbl. XUMHYECKH
OYMIICHHAsl BOJA, WCIOJb3yeMas UIsI TUMTAHUS PEAKTOPOB-TEHEPATOPOB U

KOHJIE HCaTopa-re HepaTopa, e a3pupyeTcs Ha y3iie Jieadpaliui.

Bo BTOpoM pasznene «AHaiau3 U OLIEHKA TEXHOJOTHYECKOW M HKOJIOTMYECKOM
3 PeKTUBHOCTH TPOU3BOACTBA cepbl MeTonoM Kitayca» paccMarpuBaroTcs
XapaKTepUCTUKA OIMAaCHOCTEN NMPOM3BOJCTBA, a TAKKE PACCMATPUBIOTCS (DaKTOpHI,
BIUsAIONINE HA 3)PEKTUBHOCTD.

O¢ddexTUBHOCTD TMpoliecca TOIYYEHUS CEpbl OLIEHMBAETCS IO CTEIMEHH
KOHBEPCUHU CEpOBOJOpPOJIa B cepy Ha ycTaHoBkax Kiayca, mo ceyieKTMBHOCTH
npolecca u noTepsam cepsl [6].

K TunuunabIM npuuuHaM TOTEPH cepbl Ha ycTraHoBKkax Kiayca 0O0bIYHO
OTHOCSIT:

. HapylIe HUE CTE€ XUOME TPUH peaKIUU

2H,S + SO, =2H,0+3/nSn+ A H (1),

YTO MOKET OBITh CIEJCTBUEM HapyLIEHUS COOTHOIIIEHUsI 00bE MHBIX
MOTOKOB BO3AyX — CEPOBOJOPOACOAEPNKAIIMNA Tra3 Ha TEPMUYECKON CTaauu
npouecca Kinayca. KonTpons 3a 4e TKUM cOOJII0/1€ HIEM 3TOI'O COOTHOIIIE HUSI MOYKE T
ObITh 3aTpyAHEH U3-3a M3MEHEHUM cocTaBa M pacxoja KUCIOro rasa,
HEJOCTATOYHOI'O YpPOBHA TOYHOCTH aBTOMATHU3UPOBAHHBIX CHUCTEM YIpaBleHUS
(ACY) nporieccom u mpobiieM ¢ T XHHUYECKUM 00CTykuBaHUEeM. OOBIYHO MOYKHO
KOHTPOJUPOBATH pacxol Bo3ayxa B mpenenax +0,5%. Takoil ypoBeHb KOHTPOJIA
npuBOaUT K notepsim 110 0,1% cepsl [6];

. BBICOKasl TeMIlepaTypa B MOCIEIHEM IO XOJy Ta3a KOHJEHCAaTope Ha
KaTaJguTH4e cKko cranuu. HuxkHSsS rpaHUIla TeMIepaTyphl OMpeaesisieTCd TOUYKOU
rmiaBneHust cepbl (119 °C). BonblIMHCTBO 3aBOJIOB MOAEPKUBAET TEMIEPATYPY B
nocieIHeM KoHAeHcaTope Ha ypoBHE 125—130 °C, yTo npuBOAUT K MOTEPSIM OKOJIO

0,3% cepsl [6];



. YHOC  JKMJIKOHM  Cepbl H3-32  HECOBEPIIEHHONM  KOHCTPYKLHMH
KOHJIEHCATOPOB CEPbl U KWHE TUYE CKUX OTPaHUYEHUN Mpouecca KoHAeHcauuu. Ha
NpakTUKe OSTU TnoTepu oOOblYHO cocTaBissior 24 xr Ha 100 kMmoub
Cpe IHEe KOHLIe HTpupoBaHHOro 1o H2S kucnoro raza, uro cHmxkaeTt 3¢ (e KTUBHOCTh
yctaHoBkH Ha 0,2-0,4% [6];

. 1€ 3a KTUBA LTINS KaTaJIu3aTopa. Ha POCCUHCKUX
razonepepabaTsiBatomux 3aBogax (['T13) mpoeKTHBINA CPOK ciyKObl KaTaau3zaTopa
COCTaBJISIET YETHIPE rO/a.

MaxkcumalibHOE U3BJIeUeHHE cepbl Ha ycTaHOBKax Kiayca obecneunBaeTcs
JIBYMsI HE3a BUCUMBIMHU 1€ pE MEHHBIMU (haKTOpaMHU:

. napaMe TpaMH T€ XHOJIOTUYE CKOTO PeKUMa ;

. aKTHUBHOCTBIO KaTalu3aTopa.

Ananu3 onyOJUKOBAHHBIX CBEJICHUA O TMPAaKTHYECKOM HCIOJb30BaHUU
npouecca Kimayca, €ero 3aKOHOMEPHOCTIAX U BO3MOKHBIX UCTOYHHKAX MOTEPH CEPhI
MO3BOJISIET 3aKIIOYUTh, YTO OINpeJesieHHe NyTed MNOoBbIIIECHUS 3(PdeKTUBHOCTH
YCTAHOBOK TMOJYY€HHUs CEphl HEBO3MOXKHO 0€3 BCECTOPOHHEIro 00CIe/10BaHUsA
Kaxaoil ctynenu |[7].

OcHoBHBIE MpOOJIEMBl MPOU3BOACTBA cepbl MeTogoM Kiayca, koTopbie
Tpe OyIOT pellle HUsl HA POCCUICKUX He PTe ra30BbIX MPe ANPUATUAX:

— IIpU NOJIyYEHUH KHUCJIOTO ra3a — chIpbs Js nponecca Kmayca, cocras

KOTOpPOT'O BO MHOTOM orpe ieisie T 3 e KTuBHOCTH npouecca Knayca;

IIpU TPOU3BOJACTBE CEPBl — HA TEPMHUUYECKOM M KaTaJUTHYECKUX
cTyneHax npouecca Kiayca, onpe aeJIrommx BIX0 L€ JIE BOrO MPOIYKTa;

— IIPU UCIIOJIb30BAHUMU JONOJHUTEIIBHBIX Y3JI0B yCTaHOBKM Kiayca —
JOOYMCTKM  OTXONAIIMX Ta30B M Jera3allid Cepbl, OTBETCTBCHHBIX 3a
DKOJIOTMYHOCTh  mpomecca  Kiayca,  garoommx — BO3MOXHOCTH — IOJIYYHTh
JOTIOJTHUTEJIBHOE KOJIMYE CTBO CEPBI;

— MPU BBIITYCKE TOBAapHBIX (HOPM CEpbl, BHIOOPE YCIOBUN JOJITOCPOUYHOTO

XpaHCHUA CCPHI.



B tpethem pazpene «ObOecrnieueHne O€30MACHOCTH B TPOIECCE YTHIH3AIUH
CEPOBOJOPOJICOACPKAIIIUX Ta30B» pacCKa3aHO O METOAaX M CIocoOax oOecreueHus
0e30MacHOCTH.

N3 Bcex M3BECTHBIX METOJOB M CIIOCO00B oOecrmeueHus O0€30MacHOCTH 0C000
CIIOXHBIX OOBEKTOB MOXHO BBIJCIUTh CICAYIONIME IS Ipolecca MPsSMOTo
OKHCJICHHSI CEPOBOJIOPO/Ia B KHIIAIIEM CJIoe KaTtaimusaropa [8].:

1. TexHosornueckue

. MPOBEJICHUE TEXHOJIOTHUYECKOTO0 PEXUMa B  MSTKHX  YCIOBHSX

(Temmeparypa, JaBlIeHUE, PacXo/l, KAaueCTBO ChIPbA U IP.);

. MHUHHMMU3AIUSA KOJIMYECTBA B3PBIBOOIACHBIX I'a30BO3AYLIHBIX CMEce a
amnmaparax;
. COKpallleHHe 00beMa XpaHEHHs B3PhIBOOMIACHBIX BEIIECTB.

2. MexaHudeckue

® BBI60p BBICOKOIIPOYHBIX, KAPOIIPOYHBIX MATCPUAJIOB;

® CO3JaHHUC allllapaToB C MOBBILICHHOU HaACXKHOCTBIO,

® TCXHUYCCKAA NTUAIrHOCTUKA arperaTtos,

® MOACPpHU3AIHA Y3J10B YILIOTHCHUA, HaCOCHO-KOMIIPECCOPHOTO

o0opy1I0BaHUS U T.1.;

3. Apromatuzamus ¢ npuMmeHenne ACY Ha 0a3e COBPEMEHHBIX
MH(OPMAIMOHHBIX

TEXHOJIOTUH

a) cucTema IpoTUBOABAPUMHOMN 3AIUTHI;

0)  DKCHepTHbIE CUCTEMbI TPOTrHO3UPOBAHUS;

B)  O9KCHEPTHBIE CUCTEMBbI TUATHOCTUKHU U TPUHSITHS PEIICHUS.

OcHOBHBIE 3a7jauM, KOTOpBIE CIIEAYEeT peliaTh JJs JUKBUAALMH MpoOsieM
npouecca Knayca: nossiieHne 3QQGEeKTUBHOCTH TEPMHUECKOW CTymeHH (3a cuer
oOoraieHus KUciaopoIoM, MPUMEHEHUS JOTOTHUTEIBHOW CTYNEHU, PEIUPKYIISALNH,
MOJEPHU3ALNHU o0opya0BaHus), U3MEHEHHE TEMIIEPATYPHOTO pexuMa

KaTaJuTUYecKol cryneHu (3a cuer mnoBbimenus kousepcun COS u CS2 mnpu



M3MEHEHUH YCIIOBUIA), YBEIMYEHUE KOJUYECTBA PEAKTOPOB M HMX MOJEPHHU3ALIUA,
pa3paboTKa HOBBIX MJIM COBEPIICHCTBOBAHUE IPUMEHIEMBIX KaTalnu3aTopos [8].

Ha coBpemeHHOM 3Tame pa3BUTHS XMMHYECKOW MPOMBIIIIEHHOCTH BOIPOCHI
TEOPUHU KOMIUIEKCHBIX XUMHUKO-TEXHOJIOTHYECKUX CUCTEM M OTIEIbHBIX ammapaToB
(MogenupoBaHMEe W ONTHUMHU3ALMA), a TaKXKe U3bICKAaHWE TMyTeHd TMOBBIIICHUS
MHTEHCUBHOCTU U HAJIeKHOCTU PabOThl OTAENbHBIX arperaroB M BCEW CUCTEMBI B
LIEJIOM NMPUOOPETAIOT 0COOYI0 aKTyalIbHOCTh. CYIIECTBEHHYIO POJIb B PELICHUM ITUX
BOITPOCOB UTPAET YYEHUE O PEUUPKYIALUOHHBIX nipoueccax [9, 10].

B derBéprom paznene «OCHOBHbIE HampaBiICHUS pEIICHUS NpodseM
MPOU3BOJICTBA M YTHIM3AIMU CEPb» PACCMATPUBAIOTCS IMYTH PELIECHUS MPOoOJIeM
IIPOU3BOJCTBA DJIEMEHTAPHOU CEPBI.

MO>XHO BBIACJIUTH CII€YIOIIHME OCHOBHBIE MPOOJIEMbl MPOU3BOJCTBA CEPHI U
0003HaYUTh MYTHU UX PEILIEHUSA:

L OnTumuzanuss  TEXHOJOTMH OYUCTKH YTI€BOJOPOAHBIX Ta30B OT
KHCJIBIX KOMIIOHE HTOB

1.1 CHmxkeHue 3aTpaT HAa OYHUCTKY rasa

1.2. TloBpIIE HUE CENEKTUBHOCTU M3BJIeYeHUS U3 raza H2S B mpucyrctBumn
CO2

1.3 VYxecTroueHne HOPMATHUBHBIX TpeOOBaHUN K COAECPKAHUIO CEphl B
IpOAYKTax razonepepadoTku

2. [loBeimienue spdextuBHOCTH Tpouecca Krmayca — KoHBepcuM H
CEJIEKTUBHOCTH IIpolLiecca

3. CoBeplieHCTBOBaHHE CHUCTEMBI  JOOYUCTKH  OTXOJSUIUX  Ta30B

yctaHOBKHM Kiayca

4. CoBeple HCTBOBAHUE Y3J1a JETa3aluu CEPbI
5. ToBapHbie (GOpPMBI CEPbI, aCCOPTUMEHT U MOBBIIIE HUE KadeCTBa
6. TeXHOIOTHU JOJATOCPOYHOTO XpAHEHUS CEpPbl B paMKaX peIIeHHUs

HKOJIOTUYE CKUX ITPO0IIEM
7. IIpuMeHEHUE CePBl B CTPOUTEILHOW UHYCTPUU
8. AnpTepHAaTUBHBIE HCTOYHHUKHU I'a30BOM CEPbI
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3akiawuenue. [Iporecc Knayca sBrnsetrcs Hauboyiee TMEPCIEKTUBHBIM B
TE€XHOJIOTUYE CKOM, JKOJIOTMYECKOM M SKOHOMHUYECKOM acCHeKTax IpOIECCOM
MOJIyYE HUS CEPhl U3 KUCIBIX Ta30B MPHU OYMUCTKE MPUPOIHBIX U TMOMYTHHIX T'a30B, a
TakkKe ra3oB He(dTeXUMHUUECKUX MPOU3BOJCTB. IDTOT MPOIECC OJHOW CTOPOHHI,
pelaeT mpodiieMy YTHIM3AIMU CEPOBOJOPOJAa M JA€T BO3MOXHOCTH IOJY4aTh
e HHBIW MPOJYKT — Ta30BYIO CEPY, C APYTroi CTOPOHBI — IPH MOJTy4Ye HUU ra30BOM
Cepbl UMEET MECTO 3arps3HeHUEe aTMOC(HE pbl TOKCUYHBIMHU BBIOPOCAMU OTXOASIIUX
ra3oB M CEpoBOJOpOAA, a TaKXKe ONaCHOCTH, CBSI3aHHBIE C CaMUM
MIPOU3BOJICTBE HHBIM IIPOIIE CCOM TIOJIYY€ HUS CEPHI.

YcranoBkn Krnayca, Ha3plBaeMble TakkKe YCTAaHOBKAMH TOJy4eHUS
AJIEMEHTapPHOM Cepbl, B HACTOSIIIEE BPEMsl SBISAIOTCS HE0O0XOIUMBIMU 3JI€ MEHTa MU
He (TenepepadaThiBAIOUIETO MPOU3BOACTBA. V3BIeUyeHHEe cepbl M3 CBETIBIX
He PTENPOYKTOB  OOYCIOBIEHO SKOJOTUYECKUMH TpeOOBaHUSMU: KaK IO
CHIM)KEHUIO TOKCMYHOCTH MOTOPHBIX TOIUIMB, TaK M, B HE MEHBIIEH CTEMEHH, IO
CHI)KE HUIO BBIOPOCOB OKMCIIOB CEPhl B OKpYKamoiyro cpeny. O6mum ¢dakropom
yBEJUYCHUSI BBIMMYCKAa CE€pbl W3 Tas3a, HedTH, YIS, B METAJUTYpPTUU SBISCTCS
YCWICHUE TMPUPOJOOXPAHHBIX MEPONPHUATUM, B YACTHOCTH, Y>KE€CTOUCHHE
HOPMAaTHUBOB TI0 BBIOpOCAM CEPHHUCTBIX coeauHeHui (mpexae Bcero SO;) B
aTMoc(hepy Ha TTPOMBIIIIIC HHBIX U IPYTUX MPOU3BOJICTBAX.

OcHOBHBIMU TIpOOJEeMaMH TPOU3BOJACTBA cepbl MeTonoM Kiayca, KoTopbie
TpeOYIOT pellie HUsl Ha POCCUUCKUX HE Te ra30BbIX MPE AMPUITHUAX, SIBIISIOTCS:

— IpU MOJYyYEHUU KHUCIIOTO ra3a — chipbs 1 npouecca Knayca, cocras

KOTOpPOT'O BO MHOTOM oripe ieisie T 3@ e KTuBHOCTH Mpouecca Knayca;

npu MTpOU3BOACTBC CCPbI — HA TCPMHUUC CKOM M KaTaJUTHYECKUX
CTYHCHAX IIPpOLECCCa Kma ycCa, OIIpC ACIAIOINUX BbIXOOA HNCJICBOIO IIPOAYKTA,

— IIpu HUCIIOJb30BAaHUU JOIIOJIHUTCIBHBIX Y3JI0B YCTAHOBKHU Kma yCca —
AOOYHUCTKH  OTXOAIIUX Ta30B MW ACra3dalliid  CCPBbI, OTBCTCTBCHHBIX 34
S9KOJIOTNYHOCTD mponecca Kma yCa, JaIOIHNX BO3MOXHOCTDH IMOJIYUIHUTDH

AOIIOJJHUTCJIBHOC KOJINYC CTBO CCPHI;
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— IIPU BBIITYCKE TOBapHBIX (HOPM CEpbl, BHIOOPE YCIOBUN JOJITOCPOUYHOTO
XpaHEHUS CEPBI.

[ToaTomy HU OJIMH COBPE ME HHBIN MIPOE KT PEKOHCTPYKIUHU
He(TenepepadaThIBAIOMIETO NpPEANpPUATHS He 00XoauTcs 0e3 CTPOUTEJIbCTBA
riyookoil MojaepHu3alnuu ycraHoBoK Kiayca. B mocinennee Bpems Takue
YCTAHOBKHM BKJIIOUAIOT HE TOJIBKO CTaHAApPTHBIA mpouecc Knayca, HO U JOBOJIBHO
JOPOTrOCTOAIINE TPOLECChI TOOUMCTKH XBOCTOBBIX Fa30B, YTO MPAKTUYECKU PEIIAET

npo0eMy ¢ BHIOpOCAaMU OKUCIIOB CEPhI.
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