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OIIMCAHME WN3OBPETEHNA

2420-545204EA/045

HEIIPEPBIBHE CIIOCOB M YCTPOMCTBO IJIA OUUCTKU SO,-COIEPXAINX
TAB0B

HacTosamee wm300peTeHre OTHOCUTCH K  HelNpephHBHOMY CIIOCODy
OUMCTKM Taza, colepxamero 60-99 o06. % S0, (mmokcuma ceps) u 1-40
0o6. % BomAHOTO TIapa, Cc pobaBJeHMeM Bo3Iyxa WM 000oTameHHOTO
KMCJIOpPOOOM BO3OyXa MOJ4 IocJjenywomero mnoaydeHusa SOs; (Tpuokcuma
CepHl), a TakKkXe K YCTPOMCTBY IJSA OCYMEeCTBJIeHMS OaHHOTO crocoba.
HacTosamee wu300peTeHMe OTHOCUTCSA, B UYaCTHOCTM, K HelIpepHBHOMY
criocoby M YCTPOMCTBY OJA OUMUCTKM  SO,—-comepXxamero rasa c
rocrsienymoumMm  rioJjiydeHmem  SOs, npu sToM  SO,—-comepXxammi Tas3 C
comepxaHnueM SO,, cocTaBjadgommuM 60-99 o0o6. %, M C CcoIepXaHHueM
BOOAHOTO IHapa, cocTaBjadiomuMm 1-40 o6. %, CMeIMBaRT C BO3OYXOM WM
oborameHHEM KUCJIOPOIOOM BO3IOYXOM M IIOCJemoBaTeJIbHO TIoHmalT B
YCTPOMCTBO, cCoIepxamee TpybuaToe YCTPOMCTBO KOHTAKTHOTO THUIla, B
KOTOPOM RBHIIE IO IIOTOKY PAaCIIOJIOXeHa cucTeMa abcopbuum M Iecopbumu
S0, (pereHepaTUBHEM  TI'a300uMCTUTEJLE  SO5) M  HWXe [0 IIOTOKY
PACIIOJIOXEeHH OIOHAa MJIM HEeCKOJIbKO CTyIeHelM KOHTaKTa W/MIM OIOVH WUJIU
HEeCKOJIBKO abcopbepos S0O3. HOMOJIHUTEJILHO, BHIIIE 1o [IOTOKY
OTHOCHUTEJILHO CcHucTeMH abdcopbumm u mecopdumm SO, MoOXeT  OHTH
PAaCIIOJIOXEH MOKPHM I'a300UMCTHUTEJIL, COIepXalui, HalpuMmep, TacuTellb
M OIMH WJIM HECKOJIBKO MOKPHX BJEeKTPOoCTaTUUeCKkux (uJIbLTPpoB. B
DaHHOM OOKYyMEeHTe TpyBuaToe YCTPOMCTBO KOHTAaKTHOTO TUIIA
OPenrnouTUTeJIbHO IIpedcTaBJigeT cobo¥ BepTUKAJLHHENM TellJJOOOMEeHHUK,
comepxXamui OOHY WMJIM HeCcKOJIbKO Tpybok ¢ pybdamkou, KOTOpPLIE
comepXaT BHYTPEHHII TPpy®OKYy ¥ BHemHOL TPyOKy, TIOIPpM DTOM BO
BHYTPEHHME TPYOKM BBeIeH KaTaanu3aTop, u nepenayda TerJa
IPOUCXOOUT BOKPYI HAHHHX BHYTPEHHUX TpPpyOOK IIOCPelICTBOM CpenH,
KOoTopada IIepeHOCUTCSI B IMIPOCTPaHCTBEe MexXOy BHYTPpeHHeM TpyOKoM u
BHemHeM TpyOKoM, UToOH, C OOHOM CTOPOHH, MINOIIEePXMBATL AKTHMBHOCTL
KaTajlu3aTopa, M, C IpyTo¥ CTOPOHH, I[IPedoTBpallaTh TepMHUUecKoe
IIOBpexXIeHMe KaTalu3aTopa. TellJo, BHOeJlsgeMoe Opu okucieHur SO, IO
S03, BaTeM IOTJIOmMaeTCsa CpeImoy B IOIPOCTPaHCTBe MexIy BHYTPeHHeM
TPpyBOKOM M BHemHeM TpydOkoM TpyduaToI'o YyCTPOMCTBAa KOHTAKTHOTO THIIA
IIOCPelCTBOM IIPOMEXYyTOUHOTO KOHTypa C HeNpephHBHHM YyIaJleHMeM WJIn
nomauemn Tera, IPOMCXOOAMYMA COoTJIacHO comepXaHu’o S0, B
oborameHHOM Tasze. Ilepen BBelIeHMEM B TpyduaToe  YCTPOMCTBO
KOHTaKTHOTO Tuna SO,-comepxamri TI'a3 He BHCYIIMBaeTcsa, U TIas,

BHIXO O AMUMN nus abcopbepa S03, PacCIIOJIOXeHHOT'O HIIXEe I10 IIOTORY



OTHOCUTEJILHO TpyBuaToro  YCTPOMCTBaA  KOHTaAKTHOTO THUIIA, CHOBa
nomaeTcd B IIOTOK Ta3a Iepen abcopbepoMm SO, pereHepaTUBHOTO
razooumcTuTesd S05.

B KOHTEeKCTe HacTodlero mu300peTeHUsa SO,—comepXalyre Tase C
comepxaHueMm SO0,, cocTabBJgsgomyM 50 o6. % m OoJiblle, TaKXe Ha3HBawTCH
oborameHHsM 30O, TaszaMM WM KpaTKo - oforalleHHBEMM TasamMm. Cpena,
npuMeHseMad B COOTBETCTBUNU c HaCTOAIMM n300peTeHneM,
OpPenrnouTUTEeJIbHO MpelcTaBjisgeT cobo BO3OYX.

Bo MHOTUMX XUMMMUECKHUX Ccrocobax, a Takxe B crocobax c
MCIIOJIE30BaHMeM TOpPeHMS C YyYacTHMeM CepocomepXalx BemeCTB W/UJnu
BEIeCTB, CODepXallMX cCcepocomepxallre COeOMHEeHMdI, a Takke B ciydae
MeTaJUIYPIUUECKUX CIOCOOOBR IIOJIYUeHHHEe OTpafoTaHHBEE I'a3H BKJIIOUAT
SO,—comepxalie T'a3bl. JHaHHBEE TI'a3b HeJIBE34 BHIPYXAThE B OKPYXaKIyo
cpeny 0e3 OUUCTKU, I[IOCKOJBKY SO, 4BJISeTCH TOKCHUYHBEIM M o6JjalaeT
KOPPO3UOHHEIM 5BddexToM. BoJjsee Toro, SO, SABJISEeTCA IJIABHOM MNPUUMHOM
ABJIEHUSHA, Ha3EBaeMoIO "KM CJIO THEIM noxmem’ . Taxkum oBpasoM,
CYWEeCTBYIT 3aKOHONaTeJIbHEE IIOJIOXKEHUI, pelyiupyrlre BHOpoc SO,.

BoJee TOTO, MOXHO MCIIOJIE30BaThH SO, I10JIyYaeMbI B
BHIIEYIIOMAHYTHX CIIocofax, mOJsa nojgydeHusa SOz, KOTOPHM 3aTeM MOXHO
IOOIIOJIHUTEJILHO MCIIOJIbL30BATL IJIS IIOJIYUEHUS CEePHOM KUCJIOTH WMJIU
ojleyMa. OIDHa M3 BO3MOXHOCTelM obecrneuenus SO,, o00pa30BaHHOTO B
BHIIEYIIOMAHY TEIX criocobax, oJid OaJibHenmeIro MCIIOJIb 30BaHUA
3akjoyuaeTca B ouncTke SO, IIOCPEeOCTBOM pPeleHepaTHMBHOM I'a300UUMCTKU
S0O,, IocJe KOTOpOoM MoJiyualnT oOOoTalleHHBM Tas.

C peypi OUMCTKM SO,—colepXamlmx OTpalOTaHHEX I'al30B cHauvaJa UuX
IPOIIyCKalT uepes IepBuM abdcopbep, Ial300uUUCTUTENL, I'Ie BOIHAMA
oUuMIlaKnias XUOKOCTE CHMXaeT colepXaHue SO, B oTpaboTaHHOM T'al3e IOo
TakoM CTeleHM, IIPpU KOTOPOM OH COOTBETCTBYET KOHKPEeTHHM HOpMam
3aKoHOIATeJILCTBa, WM OUMIEHHHM TakuM ofpas3oM oTpaboTaHHEM T'as
MOXHO BHII'PYXaThb B OKPYXanIy cpeny. Ouumanmmne KUOKOCTH,
nmomxondmue mOJIsS TakoM 1LeJM, OTHOCATCHS K IIpeldlleCTBYyKIEeMYy YPOBHIO
TeXHMKM ¥ MBBEeCTHH CIelMaJIMcTy B IOaHHOM ofJlacTM TexXHUKM.
I[IOCKOJIbKY, C OOHOM CTOPOHH, OUMIAKIY XUIKOCTL HeJbL3S IO0HOOHHM
oBpasoM BHITPYXATE B OKPYXaAKIMYI Cpely M3—3a 3SHAUUTEJILHOTO WU30BTKAa
S0,, M, C IOpyToM CTOpPOHH, SO, MOXHO IPUMEHATL IJA ooJdydeHus SOz,
SO, CHOBa OecopbupylnT M3 OouMmIallel XUMOKOCTM, IPeOloUuTUTesILHO
TepMUUEeCKUM CIIocOo®oM. BOCCTAHOBJIEHHHM B TaKOM cClydae oO0OTaleHHHM
S0, T1as wuMeeT conmepxaHme SO,, cocTaBJadgpmee 60-99 o06. %, wm
comepXxaHMe BOINSHOTO Ilapa, cocTapjdapmee 1-40 ob6. 3.

OcoBeHHO 50OeKTUMBHEIM CIIOCOOOM IoJiydeHMd SO; m3 SO0, ABJILEeTCH



crioco®, M3BEeCTHHM M3 OOoKyMeHTa WO02008052649A1. TlojsiHOe coIepXaHue
packpeiTua WO2008052649A1 TeM caMBM BKJIIUEHO IIOCPEICTBOM CCHIIKU B
onMcaHMe HacToAmero wu3obpeTeHMsa. Ha CeroOHAMHMM OeHbL, OIHAaKo,
ODaHHE CHIOCOD IIpMMeHMM TOJIBKO IHIpu paboTe ¢ SO,—-colepXalMu
ra3aMi, KOTOPHEe OBJIM T[IPeNBaApPUMTEJIBHO BHCYIIEHH, C COIOepXaHMEeM
BOIH, cCcocCTapJidmuM MeHee 0,1 o6. %, kak npaBwmjo, MeHee 0,01 o06.
%. IpuumHOM Takoro TpeboBaHMSA K HM3KOMY COIOEPXaHMIO BOOHE OHJIO
omaceHme, uTo SO, MOXeT BCTYIMTL B pPeaKLUuio C BOOOM C obOpasoBaHMEM
CEePHUCTOM KUCJOTH M/MUIM C OPUCYTCTBYOIMM TakKXe KMCJIOPOIOM C
obpasopaHueM SO;, KOTOPHM, B CBOK oOuUepelb, MOXeT BCTYIMTL B
peakuMio C BOOOM C oOpal30BaHMEM CEPHOM KUCJIOTH. CepHMCTas KMUCIOTa
M CepHad KUCJIOTa IIOoOBepTalT CTEeHKM alllapaTOoB YCTPOMCTBA CUJILHOM
KOppOo3uUM, KOTOPHE, CJemoBaTeJIbHO, IOJDKHEL OHTE OOJMLIOBAaHE 0oJiee
IJIOTHEM CJIoeM u/uim 0oJiee KOPPO3MOHHO-CTOMKMM MaTeprajioM, UTO
MOXeT IIOBHICUTH CTOMMOCTE TakKMxX  allllapaToB. Ipyroe oraceHue
3aKJioyaJiock B TOM, UTO CepHas KucjaoTa, ofpasoBaHHas B Ta30BOMU
baze B abcopbepe SOz, MOXeT NPUBECTUM K 3HAUUTEJIBHOMY OOpas0OBaHMUI
TyMaHa CepHOM KMUCJOTH, KOTOPHM MNIPUIJIOCE OH YHOaJATh M3 Ta30BOTO
[IOTOKa HMWXe II0 IIOTOKY OTHOCUTeJIbHO abcopbepa S0O; C IIpUMEHEHUEM
OUeHb IOPOTOCTOAIMX UM HeNpaKTUMUHEX CpelCTB. B pesyjabTaTe D2TUX
oBCcTOoATEeJNIBCTB, YCTPOMCTRA B COOTBETCTBUU c OIOKYMEHTOM
W02008052649A1, B KOTOPHIX OCVYIIECTBIIAJIN OIIMCAaHHBM crioco®,
cHa®xaJy TaszocymmTesieM, KOTOPHM ofecleunBalJl coIepXaHMe BOOB B
SO,-comepxallleM Tase Ha BxoOe B TpyduaToe YCTPOMCTBO KOHTAKTHOIO
Turna MeHee 0,1 o6. %, kak npaBmjo, MeHee 0,01 o6. 3.

OmHako CIocoBel okmcJeHuda SO, mo SO; C HUCHoOJIb30BaHMeM SO,—
coepxammMx TI'a30B C COIOepXaHMeM BOOHE, CoCTaBJadomuM 1 006. % WiIu
foJiblle, M3BECTHH M3 MIPEeNleCTBYKRIETO YPOBHS TEXHUKH.

Hamopuwmep, B OOKYMEHTEe W0O2008064698A1 PaCKPBLT Crioco®
okuciyeHusa SO,—-colepXxamero TIaz3a, coepXaHMe BOOE B KOTOPOM
cocTaBJgeT He ©OoJyee 30 o06. 3%, nOpm »ToM colepxaHue SO, MNOIOOHEM
oBpa3oM MOXET COCTaBJIATE He ©Oojee 30 o06. %. B TakoM cJydae
0Bpa30BaHHYK CEPHYK KMCIOTY KOHIEHCUPYIRT M YIaJglT B IBe CTaluMu
yepes TellJIOOOMEHHMKM, TeM CaMeM YyIoaeTcd u30exaTk YpesMepHOTO
obpasoBaHMa TyMaHa CepHOM KMCJOTH. OOHAKO HeOOCTaTKM OaHHOTO
crnocofba 3akKJoyamnTcad B TOM, 4YTO M3-3a KOHIEHCAlMM CIoco® 4ABJISeTCSH
OUeHb HOPOTMM ¥  HeNpaKTMUYHEIM C TOUKM 3pPeHusd alrnapaTa U
KOHCTPYKIIMOHHEX MaTepualJloB, I'Ie KOHIeHCaTOp OCHaleH TpyOKaMu M3
KBaplleBOT'O CTekKJla M3-3a Upe3BHUaMHO KOPPO3MOHHEX VYCJIOBUM, UTO

IIpmMBOIMT K BEICOKMM 3aTpaTaM, a TaKXe K OI‘paHMT{eHHOﬁ CriocoBbHOCTH



BHICPXMUBATE MeXaHMUeCKyK Halpy3kKy C Yy4eTOM pPHCKa pa3JjlaMblBaHNd
crekjla. bBojiee TOIO, B CJydae OaHHOTO crocoba conepxaHme SO,
OT'paHMuUYeHO MakcuMyM 30 ob. 3.

B nmokymeHTe WO2013045558A1 packpeT CIOCOD OKUCITeHUA SO,-
comepXamyx Tas30B C CoIepXaHMeM BOOE, COCTAaBJAKIMM I[I0 MeEHbIEN
Mepe 0,1%, mOpu sToM comepXaHue SO, cocTapjigeT MeHee 100 oB6. 3. B
TakoM cJlydae I[IOCJle IIepBOT0 IIpolyckaHua SO,—comepXallel’c I'a3a WU
BOOOCOIepXameI'o Tasza dYepes3 CTagui OKMUCJEeHUS I[IOoJydeHHBM  SO3
IorJiomaeTCcsa BOIOM C OOpa30BaHMEM CEPHOM KUCJIOTH, KOTOPYyK YyIOaJldoT
[IOoCJle CTaIuM KOHOeHcaluuyu. HemoCTaTKOM OaHHOTO cIocofa B OaHHOM
ciydae TakXe ABJAEeTCA CcTalMa KOHIeHcaluuM, KoTopad 4ABJIdeTcA
OOPOTOCTOAMEeN M HelOpaKTUUHOM C TOUKM 3peHud allapaTa M DHepIuMu U
KOTOopad B IOaHHOM CJlydae TaKXe NPUBOIUT K BHCOKMM 3aTpaTaM.

CillemoBaTeJIbHO, LeJIbIo HaCcTOoAmeTro n300peTeHnd ABJIAETCH
oBeclieueHMe  HeIpepHBHOTO cHnocoba ¥ YyCTpOMCTBa IJS  OUUCTKU
oTpaboTaHHHX SO,—comepXalrx I'a30B, C I[IOMOIMBI KOTOPBX BO3MOXHO
OCylleCTBJIEHNKE KaTaJluTUIEeCKOT'O OKMCJIEHU A rasoB C BHICOKMM
comepxaHreM SO, M BHCOKMM COOepXaHMeM BOOE C o0OpazoBaHueM SO; 0es
IpelBapUTeJIbHOTO BHCYMMBaHMA Tasza. CIOCo® M YCTPOMCTBO SABJISITCS
OPOCTEIMM 10 KOHCTPYKLMM C TOUKM 3pPeHMd SHepI'MM M anmnaparTa IIo
CpaBHEeHMI C [OpelHOyllMM YPOBHEM  TexXHUKU U, CJenoBaTeJIbHO,
ABJIAITCA DSKOHOMUUHBIMM M BHIOIOHEMM. CIOCOO OKMCJIEHUS IIPeOCTaBJIsgeT
cobo¥, B YACTHOCTHM, OIHOCTAIMMHEIM CIOCOO® ¥ OH He BKJKUaeT HU
cTaouio KOHIOeHCallMM CepPHOM KMCJOTH, I[IOJIYUeHHOM M3 00pas0BaHHOTO
SO;3, HM CTagMio BHCYIMBAHMA Task3a. YCTPOMCTBO ABJISAETCA MIOOXOMNAMUM
OJI9 OCYWEeCTRJIeHUs HOaHHOTO crnocoba, ¥ IOpM eI0 I[IPUMEHEeHUM HET
HeoBXOOMMOCTM HM B allapaTe OJS KOHIeHCalUM CepHOM KMCJIOTH,
IIOJIYyYeHHOM U3 obpas3oBaHHOTO SO03, HM B YCTPOWMCTBEe MOJIS BHCYIMBaHUA
raza.

B KOHTEKCTe HacToAmeI'o n300peTeHnd SO,—-conmepxamme
oTpaBoTaHHEE TasH NPelCTaBJIAIT cobol SO,-comepXamye T'a3bl, KOTOPHE
NOKMHYJIM TIepBOHAauvaJIbHOe MecTo obpasosaHusa SO,, HalpuMmep, B
opolecce TOPpeHUs WM B XOHNEe BHIIOJIHEHUS MeTalUlypIMueckux paboT, u
[IONAaKnTCAa B I'al300UUCTUTE]L.

DaHHOW LelXM OOCTUTAanT IIPpM OoOMOmMM OO0BeKTa, 3asgBJIeHHOTO B
He3aBUCHMEIX IIyHKTax bopMyJIEL n300peTeHnd. [IpennouyTuTesbHEe
BapMaHTH OCYWeCTBJIEHUS IIpelCTaBJIEHE B 3aBUCHKMHEX I[IyHKTax.

B oTHomeHMu crocoBa, LeJdr DOCTUIalT B COOTBETCTBUM C
HaCTOAIMM M300peTeHreM IIPpU IIOMOIM CIoCcoBa OUunMcCTKM SO,—CcomepXalrx

OTpa®OTaHHEIX T'a30B, BKJOUAKIETO CJelyKilre CTaOuu:



(a) BBEeIeHUE oTpaboTaHHOTO SO,—conmepxamero rasa B
Ta300UYUCTUTEID n OCYIEeCTBJIEHNE abcopbunun S0, B ouumarwmen
XUIKOCTHU,

(b) nomauva ouumamme XUIKOCTHK, HaTpyxeHHoM SO,, B necopbep,
B KOTOPOM  [IPOUCXOIOUT necopbumuga SO, npu  obpas3oBaHUU SO,—
comepxamero ofoTameHHOTO Ta3a C colepxaHmeM SO,, cocTapJdgnmyM 60-
99 o06. %, M IpM COImepXaHMM BOIE, cocTaBJggwomeMm 1-40 ob. %, wu
BO3BpalleHKE ouumamImen KUIOKOCTHU, He comepxamemn S0,, B
Ia3004YnUCTUTEJb,

(c) nomaua SO,—comepxallero oBOTalleHHOT'O T'a3a B I[IomoI'peBRaTelib
rasza, IIpu BSToM K SO,—comepxalleMy o0OoTalleHHOMYy Ta3y »OoO0aBJISKnT
BO3OYX Ilepel eI'0 BBOIOM B IIoJoI'peBaTeJlb I'a3a,

(d) HarperaHme SO,—conmepXxamero oforalleHHOT'O TI'a3a BMecTe C
nDoOaBJIeHHEIM BO3IOyXOM B IOHOT'peBaTe]Jle TI'a3a [IPenlouTUTeJIBHO OO
TeMrnepaTyps 380-480°C, ©oJiee MPennouTUTENILHO OO TeMiepaTyps 400-
450°C,

(e) OKMUCJIEHHUE SO,, comepxamerocsd B SO,—conmepxamneM
oboTrameHHOM Tase, OO0 S0; B TpyOuaToM YyCTPOMCTBE KOHTAKTHOTO TUIIA,

(f) ocymecTBJieHMe abcopbUuumM IIOJYUYEHHOTO B pe3yJbTaTre SO3; B
abcopbepe S03,

(g) BEHII'PY3Ka TI'a30B, KOTOpPHE He OvUiM abcopOUPOBaHHE B
abcopbepe S03, u nmomava IO aHHBIX Ta30B B SO,—comepxammi
oTpaboTaHHHM T'a3 Iepel €I'0 BBOIOM B I'a300UUCTUTE]IL,

rpm 5TOM BO3IOVX, KOTOPHEM  noBaBJISIOT K SO,—comepxamemMy
oBorameHHOMY Ta3y IIepel €TI0 BBOIOM B TIOIOTpeBaTeJlb I'a3a Ha
cTanuu (c), uMeeT TeMIepaTypy, KoTOpad 3HAUUTEJIBEHO BHINIE
TeMIIepaType SO,—-comepxamero ofoTameHHOTO TIa3a; IPYyTMMM CJIOBaMM,
ero MpelBapMUTeJIbHO HaTpeBaKT.

[TpegnouyTUTeJIBHO, TeMIIepaTypa YKa3aHHOT'O BO3OyxXxa B XxXoIe
modaBJjieHMd k oboraleHHOMY Tal3y Ha cTaium (c) cocTaBjgsgeT 300-
600°C, OpennournuTelisHo  380-560°C, BoJjiee npenpmnouTuTeJibHO 400-
520°C. CocTaB Tasa HOocjle nodaBJIeHMd BO3IOyxa ABJLeTCHS, HalpuMep,
ciaegyiomyM: 20 ob. % S0O,, 16 06. % 0,, 60 06. % N,, 4 0o6. % H,0.

[IpennouTnuTelJIbHO, B CBOL ouepelb, OO0OBEeMHOe cooTHomeHue O,/S0s,
ycTaHaBIueaonT or 0,5 mo 1,2, mnpemnoururejgsHo orT 0,7 mo 1,1,
BoJjiee mnpennouruTessHO oT 0,9 mo 1,0 mnyTemM nomadyuM BO3OyxXa Ha
cragum (cC) .

[IpennouTuTeJIbHO, T'a3, KOTOPHM He abcopbuporalica B abcopbepe
S0; Ha cramum (f), comepxuT MeHee 10, MOPedNoOUYTUTEJIBHO MeHee b,

oJiee NPennouTUTeNILHO MeHee 2 00. % SO, u COMEPXUT



IIPeEMYIIECTBEHHO a30T M KMCJIOPOI B KaudueCTBe OPYI'MX COCTaBJISKIMX .

[IpennouTuTeJIbHO, B CBOK ouepelb, HOaHHHEM BO3IYX M3BJIeKalLT U3
IIPOMEeXYyTOUHOT'O KOHTYypa IJIS I[IomauM TeIlJla K IIpolleccy okmcyeHusa SO,
0o SO; M/WIM OTBOHA Telljla OT HeTO B IPOCTPaHCTBe MeXOy BHYTpPEeHHelN
TpyOKOM ¥ BHelHel TpyOKOoM TpyOuaToro YCTPOMCTBa KOHTAKTHOTO
TUIIA .

B  IOONOJHUTEJEHOM BapMaHTe  OCYHMEeCTBJIEHMS II0 HaACTOAIEeEMY
n300peTeHUD B OOIOJIHEHMEe K HoOaBJIeHMI BO3OyXxXa Ilepell BBeleHMeM SO,
comepxamero oBoTrameHHOT'O raza B I[IOOOT'pPeBaTEIb rasa TaKxe
BO3MOXHO JHoBOaBJIeHME KUCJIOpOHa Iiepel BBeleHueM SO,—ComepXallelo
oBoTraleHHOTO TI'a3a B IoJoI'peBaTellb I'aska. [locpencTBOM DBTOTO
[IOBHIIAIT COOEPXaHMe KMUCJIopoma B ofOoralleHHOM TI'a3e, TeM CaMbM
CTUMYJIMPY A HpeBpalleHue SO, B SO3.

B  OONOJHUTEJIEHOM BapMaHTe  OCYWeCTBJIeHMS IIO0 HaCTOLlleMy
n300peTeHun, B ILOOIOJIHEHMEe K BTOoMYy, K SO,—-comepXalleMy OOOTalleHHOMY
rasy rocJe BEHIXOIlA SO,—conmepXxamero oBOoTaleHHOTO rasa nus3
rnomorpeBaTesId Ta3a MOTYT Takxke HOOABJISTEL BO3OYX WU/WUIM KUCIJIOPOI.
B pesyaeTare, C OOHOM  CTOPOHH, nomorpeBaTelb rasa MOXeT
OCTaBaTbCSA OTHOCUTEJILHO HeOoJbmMM, M, C IOPYyTOM CTOPOHH, HOaHHLM
momorperaTesib T'a3a MOXHO chmejiaTb 0oJjiee »0OeKTUBHO pelyJIMpyEeMEIM.
Bo3nmyx, KOTOpblM modamBjgioT kK SO, IIOocJie eT'0 BHXOIAa M3 IIOoOoIpeBaTelid
raza, IOPedlouTUTEeJIbHO TakxXe IIpedBapMTeJIbHO HarlpeBaklT, M OH MMeeT
TeMIepaTypy 300-600°C, IPEenIouTUTeJIbHO 380-560°C, foJiee
NPennouTUTEJIbEHO 400-520°C. [MpennouTuTeJIbHO, B CBOK OUepenb,
IDAaHHEM BOBIYX TaKXe M3BJeKalnT M3 I[IPOMEXYTOUHOTO KOHTypa MOJs
nomauyM TeIllJla K IIpolleccy OKucjeHmda SO, mo SO; u/MiaIM oTBOIa TeIlljla
OT Hero B IIPOCTPaHCTBe MeXxIOy BHYTPeHHelM TpyOKoV ¥ BHEMHEN
TpyBKOM TpyBuaToI'o YCTPOMCTBAa KOHTAKTHOTO THIIA.

Comepxanue SO, B oborameHHoM SO, Taze Ha CTaluu (b)

Q

cocTaBJigeT IpennouTrmuTesibHO 80-98 o006. % Opu colepXaHuM BOIOel 20-2
06. %, OoJiee HpemnouTuTesibHO 90-96 00. % HOpu comepXaHuUM BOOH 10-
4 ob. %.

PesysgbpTaToM nOOaBJIEHMA IIpeIBapUTEJIbHO HaIrpeTor'o BO3OyXa
ABJISLETCA TO, UYTO B HallpaBJIeHUM I[IOTOKa o0O0oTalleHHOT'O I'ala He
OOCTUTAKRT WJIM He IpPeBHMalnT TeMIepaTyp KOHIeHCallMM CepHUCTOU
KMCJIOTH WM/WJIY CEPHOM KMCJOTH B JHoOOM MOMEeHT crocofa IIoCJe
nOBaBJIeHMA BO3AyxXa. OTO I[IpemoTBpallaeT BO3MOXHOCTE  OCaXIEHUA
CEePHUCTOM KUCJOTH U/UIM CEPHOM KMCJOTH Ha CTeHKax YCTPOMCTBa U
IIOABJIEHMA Koppos3uMu. JHobaBJIeHMe KUCJIOpOoLa, KaK IIpedyCMOTPEHO B

HeKOTOPEIX BapMMaHTax oCcymeCTBJIEHNA, He CHMXaeT TeMIIepaTypy



oforameHHOTO Tas3a OO TakKoM CTeleHM, IIPM KOTOPOM MOXHO OBLIO
OOCTUYL WMJIM IIPEeBHCUTL TeMIepaTypPH KOHIEHCAlLMM CEPHUCTOM KUCIOTH
/NI CepHOM KUCJOTH, IIOCKOJLKY, C OOHOM CTOPOHH, KUCJIOPOX
ABJISeTCA CYXUM, M, C OPYTOM CTOPOHH, eTro m»HofaBJIST TOJLKO B

HeDOJIBIIMX KOJIMUEeCTBAaX I[I0 OTHOIEHUID K BO3OYXY.

OTpaboTaHHHMN ras, KOTOPHM OBLT OUMINEeH oT SO, B
Ta300UYUCTUTETIE, 3aTeM MOXeT OBTbL BHIPYXeH — Uepes BHBOI,
Hallpumep, - B OKPYXaKIlyI cpeny. ODaHHEl  OTpPabOoTaHHHEM ras

HeoOdg3aTeJIbHO IIOOBepIaldT BHIIE WJIM HWXE II0 IIOTOKY OTHOCUTEJIBHO
[IEPBOTO Ta300UUCTUTEINA OOINOJIHUTEJIEHEIM CTaOMsaM OUMCTKM C LeJbio
yoaJIeHUSd IOPpYIUX DKOJIOTMUECKM BPEIOHEX BeleCTB.

B aJlb TEpPHaATMBHOM BapMraHTe OCYIECTRBJIEHU A criocoba
OpeldBapUTeJIbHO HaTlpeTHM BO3OyX He IIOCTyNaeT M3 IIPOMEXYyTOUHOTO
KOHTYpPa, a BMeCTO 3TOTO ero IIpelIBapUTeJIEHO HarpeBalT »IPpYyI'UM
criocoboM Tak, UTO IIpM »noBaBjieHMM K SO,—comepxalleMy oOO0O0TalleHHOMY
Tasy ero TeMlepaTypa cocTaBjgagerT 300-600°C, mnOpennouTuTeJbHO 380-
560°C, OoJee mnpennouTuTesbHO 400-520°C. VYcTpolcTBa M CHOCOOH HJIA
OaHHOM leJiM M3BECTHH M3 YPOBHA TeXHUKM CHeluralMcTy B OaHHOM
oBJIacCTM TEeXHUKU.

B ciyuyae criocoba 10 HaCToOAmeMy n300peTeHND HeT
HeOoOXOOMMOCTM HM B KOHIOEHCAUMWM CepHOM KMUCJIOTH, IIOJIYUYEeHHOM U3
obpazopaHHOTO SOz, HM B BECYIIMBaHMM oOOOTalleHHOTO Ta3a Iepen ero
BBOIOM B TpyduaToe YCTPOMCTBO KOHTAKTHOIO THUIIA.

UTo KacaeTcs YCTpOMCTBa, TO LeJM OOCTHUIalT IIPpM  IIOMOIM
YCTPOMCTBA, CcoIepXamero CcJeoyimMe KOMIIOHEHTH: MCTOUHMK IIoHauM
SO,—-comepxamero oTpad®oTaHHOTO Ta3a B Ia300UUMCTUTEIL, [IePBLM
abcopbep miaa abcopbumm SO, B ouMmawmel XMUIKOCTH, Iecopbep s
necopdunnu SO, M3 ouMmanmey XUIKOCTHM, IIPM STOM Tas300UMCTUTEJIL U
necopbep COEIOMHEHHE KOHTYPOM LIMPKYJALMM OuMIanmero CpeIacTBa,
MCTOUHMK IIomaumM oboTralleHHEX SO, T'a30B, of0pas3ynmmuxcda B Oecopbepe,
B TpyduaToe VYCTPOMCTBO KOHTAKTHOTO  THUIIA, IpM 2TOM  HaHHHEM
VCTOUHUK nomaumu oBecnieurBaeT nomauy BO3OYyXa, TpybuaToe
YCTPOMCTBO KOHTAKTHOTO Tula, abcopbep SO; miasa abcopdumm SO,
obpasoBaHHOTO B TpydbuaToM YCTPOMCTBEe KOHTAKTHOTO TuUIa, JMHUID
PELUPKYJIAIMM OJIS9 PEeUUPKYJISIMM T'a30BOTO IIOTOKa M3 abcopbepa SO; B
VCTOUHUK nonaumn SO,—conmepxamero oTPpaboTaHHOTO rasa B
Ta300UYNCTUTESD . TpybuaToe YCTPOMCTBO KOHTaKTHOTO TUIIa
OPenrnouTUTEJIbHO COOEPXUT IIPOMEeXYTOUHHM KOHTYP IJIS IIoHauM TerJa K
rnpoueccy okucieHuda SO, no S0O3 MM ChbeMa Tellla C Hero, M IPpU 3TOM

HpomexyTquHﬁ KOHTYP IIpedliIouTrUTEeJIEHO COIOEepPXnT OoXJlaXIaKimee



YCTPOMCTEO, BEHTUJIIATOP VI Hacoc n/nnm HarpeBaTeJIbHOEe
YCTPOMCTBO. YCTPOMCTBO IIO HACTOANEMYy WM300peTeHMIO He COIEPXMUT
anmnapara oJis KOHIOEeHCAaLWn CepHOM KMCJIOTEI, IIOJIYUEeHHOM us3
obpasopaHHOTO S0z, WMJIM YCTPOMCTBA IJIA BHCYMMBaHMA Tas30B.

B kKauecTBe cCpelH IOJS IOOauM TellJla U/MIXM OTBOIOAa TeIlJla uepes
IPOMEXYTOUHEY KOHTYP MOXHO, B IIPUHLMIIE, OTIATL [IpeldlouTeHNre
MACJISHEIM TeIIJIOHOCUTEJISIM, PacTBOpaM COJIEV MM CMeCcaM COoJIeM, I[apy,
razsaM UM BO3OYXY. BOBIYX SABJIAeTCS NPEONOUYTUTEJILHOM TeIllJIOOOMEeHHOM
cpeInoy, IIOCKOJBKY, C OIHOM CTOPOHE, OH »IEemeBHM, U, C IpyTron
CTOPOHE, BO3IOYX M3 IIPOMEXYTOUHOTO KOHTYypa MOXeT OHTL MCIIOJL30BaH
s nobaByeHMsa k SO,-comepxamemy oforameHHOMYy I'aly Ha cTaigum (c) .
B »sTOM cCiydYae, YCTPOMCTBO IIO HACTOANEMY MW300peTeHMI0 COOePXUT
JVHMIO ToHauM IIpelBapUTesIbHO HAaTpPpeToTro BO3IOyXa, KOTOPHM HoBaBJIST
Kk oborameHHOMy SO, Tasy Iepen ero BBOIOM B IOOOTpeBaTeNlb I'as3a,
Ipy »STOM HaHHad JMHMA II0JauM coelIMHeHa C JIMHMEM I[IPOMEeXYyTOUHOT'O
KOHTYPA .

[Ipy yHajleHMM BO3OyxXa M3 IIPOMEXyTOUHOTO KOHTypa HYXHO CHOBA
nomaBaThk TakKoe Xe  KOJMUeCTBO BO3OyxXa B  IOaHHEM KOHTYP B
NOOXOOAmEeN Touke, M[IPellouTUTEesSIbHO HMXe II0 IIO0TOKY OTHOCUTEJILHO
IIepPBOTO OXJIaxXIOammero YCTpPOMCTBRAa IIPOMEXYTOUHOTO KOHTYPa B
HamnpapJIeHMM I[IOTOKa M BHIIE IIO IIOTOKY OTHOCUTEJILEHO BEeHTUJISTOpa
IIPOMEXYTOUHOTO KOHTYPa.

Eciau, HapuMep, B KauecTBe TelJIOOOMEHHOM cpenu B
IIPOMEXY TOUHOM KOHTYPE MCIIOJIb 3YIOT MacCJISHBE TelJIOHOCUTEJIU,
PAacTBOPE COJIEM WMJIM CMeCHu CcoJieM, a He BO3OyX, OHUM MOITYT CJYXUTDH
IJIS OOCTaBKM TeIlJla, XpaHamerocsd B HMX, B IPYyIVD TOUKY crocofda IIo
HacTodmeMy M300peTeHMIO WIM OJ4 OpYyroro crnocoba. Tak, HaIpuUMep,
IOoOoTpeBaTeJIb I'al3a MOXeT HarpeBaTbhbCS TeIJIOOOMEeHHOM Cpemol TaKoI'o
TUIIA .

B OIHOM BapMaHTe OCYIECTBJIEHMS YCTPOMCTBA II0 HACTOAIMEMY
NB300peTeHNd MHOXECTBO TPyOUaTHX YCTPOMCTB KOHTAKTHOI'O  TMIIA
COeIOMHEeHH IIOCJIeOOBaTeJILHO MJIM IlapalljleJIbHO.

B 1mpyrux BapMaHTax OCYIECTBJIEHMS YCTPOMCTBO, PAaCIIOJIOXEHHOe
HMXe IIO IIOTOKY OTHOCHTEJIBHO TpyOuaToro YCTPOMCTBAa KOHTAKTHOIO
TUIIa, COINEPXUT:

- OIOHY WJIM HECKOJIbKO CTyIIeHel KOHTaKTa, HeoBg3aTeJIbHO C
0JIeyYMOM/ IIPOMEXy TOUHEM adcopbepoM

- abcopbep SO3 m

- HeoBs3aTelJIbHO OJIOK OUMCTKM OTpa®oTaHHOTO TIasa.

B COOTBEeTCTBUM C HACTOAMMM M300peTeHMeM CIoco® UM YCTPOMUCTBO



MOTYT OBTE pPealIM30BaHE C IIOMOMBI pPa3HHX I[IOAXOJIOB B 3aBUCUMOCTMU
OT KOHIeHTpaluu SO, Ha BxoIe, IIoIJexalel IIPMMEeHEeHMI0O B MCXOIHOM
raze, ¥ OT Tula TpedbyeMOoM YCTaHOBKM, B KaueCTBEe HOBOM YCTAHOBKWU
WM IOJIA [IepeoCHalleHUs CyMecTByWIel YyCTaHOBKMU.

HeoxmmaHHO OBJIO OOHapyXeHO, 4YTO B YCJOBUAX B COOTBETCTBUU C
HacToAmMM wu300peTeHreM SO,, comepxammncsa B oborameHHOM TIase,
npeBpamaln B SO; B TpydbuaToM YCTPOMCTBE KOHTAKTHOTO THIIA CO
CTelleHB IpeBpameHud oT 70% mo 99,9%, npennoutuTelibHO oT 80% 1o
99, 5%, 0OoJjee mnpennoururessHO oT 90% mo 99%, B uyacTHoOCTM - 93-
97%, c oboraleHHHM I'a30M, MMERIVM CcomepXaHue Bomel 1-40 oB. % Ha
BHIXOOe M3 necopbepa. B To xe BpeMsa He HablomalM HUKaAKOM
IIOBHIIEHHOM KOPPO3UM B YCTPOMCTBe. 3a CcueT BO3BpalleHMS I'a30B, He
abcopbupoBaHHHX B abcopbepe S03, B SO,—comepxamuy oOTpadoTaHHBM
ras rnepen ero BBOIOM B Ta300UUCTUTEb VI B MOKPHIM
Ia300uYnUCTUTEb, pasMelleHHHBIN HeoOsa3aTeJIbHO BHIIE 1o [IOTOKY
OTHOCHTEJILHO T'al300uMCcTUTe]Id, Ha cTraguu (g), Oojiee TOTO, HeT
HeoOXOOMMOCTM B OUEeHb JOPOTOM M HEeNpaKTUMUHOM OCaXIeHMM TyMaHa
CEepHOV KUCJIOTH M3 DTHUX I'a30B, He abcopbupoBaHHEX B adcopbepe SOs.

Hacrosmee wmu300peTeHMe 0Oo0Jiee NOOPOOHO IIOACHAETCH CJleOYIIVMA
IIPUHLMIIMAJIb HEIMA cxeMaMm COeOMHEHUI u X OnMCaHMeM, He
OTPaHNUMBAAChH MMM.

Ha o¢mr. 1 nokaszsaHO cxXeMaTHUuecKoe Mu3o00paxeHMe YCTPOMCTBa OJIg
HEeIpepsBHOTO KaTaJuTUYeCKOoI'O OKMCJIEeHU A SO, oo SO3 ns3
IpenmecTBYOMNEeTr0 VYPOBHS TexHUMKM. JJaHHOe VYCTPOMCTBO UM CIOC00,
OCYMeCTRBJISEeMEM B HeM, yXe IIOOpoOHO OIMCaHH B OpuMepe 4 M Ha (ur.
5 mokxymMmeHTa WO2008052649A1.

Ha o¢ur. 2 npencTaBljieH WUIOCTPATUBHEI BapMaHT OCYMEeCTBIIEHMUI
criocoba Mo HacToAlleMy M300peTeHMI, B KOTOpPOoM oboTameHHHM SO, T'as
IpOoIIyCcKalnT uUepe3 TpyduaToe YCTPOMCTBO KOHTAKTHOTO Tulla 0e3
NIpeIBapUTEJIEHOTO BHCYIMBAHMA I'asza.

[lepedeHb CCBUJIOUHEIX OOO3HAUEHUN:

I'asocymmTesib

[logorperaTeJb T'a3a

Abcopbep SO3

BeiBOn (BHITSXHasd TpyOa)

TpyBuaToe YCTPOMCTBO KOHTAKTHOTO TUIIa
HarpeBaTellbHOE YCTPOMCTBO

OxJlaxmamiee YCTPOMCTBO

BeHTUJIATOP/HAaCocC

W W -1 o O = W N =

I'asoouncrTHUTEeJIb
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10 Hecopbep

NcTouHuk nomaum SO,—comepXamero oTpa®oTaHHOTO Tasa
JIMHM A momady KMUCJopooa

JIMHMA nomaum BO3IOyXa

JIMHMA TIomauyM BO3OyxXa B IIPOMEXYTOUHHM KOHTYP

Tazorada JquHMA kK abcopbepy SOz

Hh ® QO Q O @

T'asoBad JIMHMA K BHEBOIY (BHTSXHOM Tpybde)

g TaszoBas JMHMSA OT Tas30oCymuTeJid B TpyduaToe YCTPOMCTEO
KOHTaKTHOT'O THIIa

h I'azoBaga JIMHU A K MCTOUHUKY rnogayum SO,—comepxamero
oTpaboTaHHOTO T'asza

K JIMHMA TPOMEeXyTOUHOTO KOHTypa (oxJaxIeHud/HaTpeBaHMUS)

J T'azorasa JguHMA OT abcopbepa SO3 B Ia300UMCTUTEID

L KoHTYp ouumammer XUIKOCTHU

m TI'asorad JMHMA OT Iecopbepa B TpyBuaToe YCTPOMCTBO
KOHTaKTHOT'O THIIa

OpuMep 1 (mpemuecTB 174 OBEHbL TEeXHUKHN) @

B ycTpoMcTBe coTJlacHO our. 1, SO,-comepxamuit oTpaBoTaHHHM
ras TIpolycKakoT uYepe3 MCTOUHMK (a) HOomauM B TasocymuTesb (1)
Iocjie CMelMBaHMA C KUCJIOPOOOM M/UJIM BO3OYXOM IIOCPEICTBOM JIMHUNA
(b) u (d) nomaur. SareM SO,—-comepxammi a3z, BLICYIIEHHEIL IO
comepxaHus BoOu HMxe 0,1 o006. %, IIOJHOCTBLI HANPAaBJSIT II0 I'a30BOM
JIMHUN (g) mocJje IpelBapUTEeJIbHOTO HarpeBaHUA [IOCPENCTBOM
nomorpeBaTesya (2) raszsa B TpyduaToe YCTpPpOMCTBO (5) KOHTAKTHOTO
THUIIa. 3aTeM T'a3 HaOPaBJgT IO Tal30BoM JMHUM (e) B abcopbep (3)
SO;. [Tajlee TOCPeACTBOM Ta30BOM JMHMM (J) Tas OponycKaoT MOJd
KOHEUHOM OUMCTKM uUepe3 ITals0oouucTuTelib (9) nOeped BHIPY3KOM B

OKpyXaKIyld cpelly dUepes Traz3oByL JimMHuBL (f) m BeBOO (4).

KOHerTHHM HeIlOCTaTKOM ITJaHHOTI'O yCTpOﬁCTBa ABJIAETCA
rasocymmTeJib, paCHOHOXGHHHﬁ BHIIEC I10 IIOTORY OTHOCUTEJIBEHO
pr@anOPO yCTpOﬁCTBa KOHTAKTHOTIO THUIla, IIOCKOJIBEKRY OaHHBM

Tas’0oCymmMTeNlb BJledeT 23a CcoBOoM IIOBLIIEeHHHE 3aTpaTH, CBA3aHHEIe C
O@paGOTKOﬁ u aliriapaToM, u CJIOXHOCTU KacaTeJIEHO criocoba I10
HaCTOAlleMy MW300peTeHuln U YCTpOﬁCTBa IO HaCTOoMANeMy M300peTeHUn
COOTBETCTBEHHO.

IpouMep 2 (corymacHO HaCTOdIIeMY U300peTeHMI0)

Ha our. 2 npelncTaBJleH WLIIOCTPATHBHEN BapMaHT OCYIMEeCTBJIEHUS
crocoba 1o HaCTOAmeMYy M300peTeHND. B IaHHOM BapraHTe
ocymecTBJIeHUS SO,-coIepxammii oTpabOoTaHHHIM TI'a3 I[IPOIyCcKalT depes

Ta30BYLD JIMHMILD (a) B Ta300uMcTUTeJIE (9). B OaHHOM Ia300uMcTHUTesIe
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rasz ouumannT oT S0, OO TakoM CcTelleHM, IIPM KOTOPOM eT'o MOXHO
BHII'DY3UTE B OKPYyXaKIyKw Cpeny dYepes Ira3oBy©L JmHuBL (f) M, HaKOHeIl,
uepes BHBOL (4).

OuncTky SO,-comepxamero oTpadoTaHHOTO TIa3a B I'a300UMCTHUTeIe
(9) ocymecTBIAOT IOIPM IIOMOIM BOIOHOM ouMmlalmer XMAKOCTM. IlocJie
Harpy3ku SO, IOaHHYKD KUMIKOCTH MPOIyCKanT uYepes KOHTYP (L)
oummapme’ XUIKOCTM B nHecopbep (10), rme ee ocBoboxmaioT oT SO,
OPenrnouTUTEeJIbHO TepMUMUueckuM crocoboMm, ¥ BO3BpamailT o0paTHO B
Tas’00uUUCTUTETD .

OborameHHE SO, BOOOCOIepXamuy  Tas, BHICBOOOXIOEHHEM U3
oecopbepa, IpoBOOAT  Uepes Ta30BYKL  JIMHUD (m) B TpyduaToe
YCTPOMCTBO KOHTAKTHOTO THIa, ¥ IOaHHEM oborameHHeM SO, Tas
oboramamnT BO3OYXOM (JIMHMA (C) nomauM) UM HeoO43aTeJIbHO KUCJIOPOIOM
(mmuma (b) nomaum), ¥ HarpeBalT B I[oIoTpeBaTejie (2) Tas3a »oo
TeMnepaTyps oT 380°C mo 480°C, mpenmmouruTesnnrHO oT 400°C mo 450°C.

BaTreMm S0, orucagoT @O0 SO03 B TpyduaToM YCTPOMCTBE (5)
KOHTaKTHOTO THUIIA, KOTOpoe IpencTaBJIgeT cobon BepPTHUKAJIbLHEM
TelJICOOMEeHHHUK, CcoIepXaluy OIHY WM HeCKOJILKO Tpydok C pydamkou,
VMMEKIMX BHYTPEHHKK TPyOKYy M BHENHOD TpyOKYy, C KaTalnu3aTopoM,
BBelIeHHHM BO BHYTPEHHUe TpyOKM, U IIpPM BSTOM Iepemada TeIlla
IIPOUCXOOUT BOKPYI HAHHHEX BHYTPEHHUX TPyOOK IIOCPeICTBOM CPeIH,
KOTOPY IIPOIIYyCKalnT B IIPAMOTOUHOM WJIM IIPOTMBOTOUHOM pPeXumMe uepes
IIPOCTPAaHCTBO, oOOpa30BaHHOE BHYTPEeHHelM TpyOKOM M BHeMHel TpyOKOM.
Ona Toro, UYTOOH, C OIHOM CTOPOHH, IIOOOEPXMBATL aKTUBHOCTDL
KaTajaus3aTopa, M, C IpyTo¥ CTOPOHH, I[IPeOOTBPATUTL TepMHUUeCKoe
IOBpexXIeHMe KaTaJluszaTopa, TpyduaToe YCTPOMCTBO KOHTAKTHOTO TUIlA
CoeIMHEHO C IIPOMEXYTOUHHM  KOHTYPOM, comepXxamyM  JIMHUIO (K)
KOHTYpa, HarpeBaTeJIbHOE YCTpOMcTBO (6), BeHTMIATOp/Hacoc (8) u
oxJlaxmamiee ycTpoucTBo (7), KOTOpOoe OTBOIOUT M3DHTOUHOE TEeIlJIO OT
TpyBuaToro YCTPOMCTBa KOHTAKTHOIO THIIA WMJIM IIoJaeT TeIlJlo K
yKasaHHOMY YCTPOMCTBY COIJIACHO Tpeb®OoBaHMUAM.

S03, o0Opas30BaHHHM B TpyduaToOM YCTPOMCTBE KOHTAKTHOTO THIIA,
BHIBOOAT M3 HAaHHOTO VYCTPOMCTBa UYepes Ta30BYHD JIMHUD (e) u
HaOpaBJALT IO D2TOoM JHMHMM B abcopbep (3) S03, B koTOopoM SOs
PacTBOPAIT B BOOe WM CepHOM KHUCJIOTe C ofpa30BaHMEM CepHOU
KMCJIOTH MM oOJleyMa COOTBETCTBEHHO.

3aTeM Ta3, OCBOOOXIOeHHEM oOT S0O;, HoTalnT uYepe3 T'a30BYID JIMHUIO
(h) B wmcTouHMK (a) T[IomauM ¥ CHOBa HalpaBJSoOT BMecTe C SO,—
comepx)xamuMM OTpab®OoTaHHEIM T'a30M B I'a300UMCTUTEIDL (9). IosToMy

BO3SMOXHO IIPUCYTCTBYIMIMe ocTaTku SO, u/mam SO; CcHOBa HOJalnT B
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KOHTYP M He BHBOIAT B OKpPpYXaLIyl Ccpeny.

IpuMep 3 (DpelIoUTUTEJILHED BapMaHT OCVIIECTRBJICHMSI HaCTOSIIEeI'O

usobperTeHUs)

Ha o¢ur. 3 mnpelncTaBljieH WLIIOCTPATUBHHY BapMaHT OCYMEeCTBJIEHUI
criocoba 1o HaCcToAIeMy n300peTeHNno. B IOaHHOM BapuaHTe
ocymecTBJIeHUA SO,—comepXamui oTpaboTaHHEM T'a3 I[IpOoIycKalnT uepes
Ta30BYLD JIMHMD (a) B Ta300uMcTUTeJIb (9). B OmaHHOM Ia300uMcTHUTe]Ie
rasz ouumainT oT S0, OO TakoM CTelleHM, IIPpM KOTOPpOM eTr0 MOXHO
BHII'PY3UTE B OKPYyXaKnIyl Cpendy udUepes Irasz3oByw JmHuML (f) M, HaKOHel,
uepes BHBOL (4).

OuncTky SO,—-comepxamero oTpadoTaHHOTO TI'a3a B I'a300UMCTHUTeIE
(9) ocCymecTBRIAT IPM IIOMOIM BOIOHOM oOuMIlalmer XMAKOCTM. IlocJie
Harpy3ku SO, IOaHHYKD CKMIKOCTH IIPOIyCKalnT UYepes  KOHTYDP (L)
ouMmaKer XUIKOCTM B Hecopbep (10), rme ee ocBoBoxmaioT oT SO,
OPEenrnouTUTEJILHO TepMUMUecKuM Ccroco®oMm, ¥ BO3BpamalT o0paTHO B
Tas00uUMCTUTETD .

Ob6orameHHst SO, BOoOCOIepXamu  Tas, BRHICBOOOXIEHHEI U3
oecopbepa, IPOBOOAT Uepes Ta30Bylw  JIMHUD (m) B TpyBuaToe
YCTPOMCTBO KOHTAKTHOTO TMIa, M HOaHHHM oforameHHHM SO, Tas
oBboramarnT BO3OYXOM (JIMHMA (C) IDomaumM) UM HeoOd3aTeJIbHO KUCJIOPOIOM
(muuusa (b)) nomaumM), UM HarpeBawwT B IomorpeBaTejie (2) Taszsa »Oo
TeMIepaType oT 380°C mo 480°C, mnpenmnoutuTesbHO oT 400°C mo 450°C.

BaTeM S0, oxrmcyasaonT no SO03 B TpyduaToM YCTPOMCTBE (5)
KOHTAaKTHOTO TUIIA, KoTOpoOe IpencTaBJgeT cobom BepTUKAaJIbLHEM
TellJIOOOMEeHHMK, coIepXamui ONOHY WMJIM HEeCKOJBKO TPpyBOok C pydamkoi,
VMERIMX BHYTPEHHID TPyOKY ¥ BHENHOL TpyOKYy, C KaTalu3aTopoM,
BBeIeHHHM BO BHYTPeHHUe TpyOKM, ¥ IOIPM STOM Iepemauva TeIllla
IPOUCXOOUT BOKPYI HAaHHHX BHYTPEHHUX TPpyOOK IIOCPelICTBOM CpPeH,
KOTOPY IMPONYyCKalnT B IPAMOTOUHOM WMJIM IIPOTMBOTOUHOM peXxumMe uepes
IPOCTPaHCTBO, OOpa30BaHHOEe BHYTPEHHelM TpyOKOM M BHEMHeW TpyOKOM.
IOnga Toro, UYTOOH, C OIHOM CTOPOHH, IIOOOEPXMBATL AaKTUBHOCTDL
KaTajlu3aTopa, M, C IpyTo¥ CTOPOHH, I[IPeOOTBPATUTL TepMHUUecKoe
IIOBpexIeHMe KaTaJluszaTopa, TpyduaToe YCTPOMCTBO KOHTAKTHOTO THUIIA
coeIMHEeHOo C IIPOMEXYyTOUHHM  KOHTYPOM, comepXxamyM  JIMHUIO (K)
KOHTYpa, HarpeBaTeJIbHOE YCTPOMCTBO (6), BeHTMIATOp/Hacoc (8) wu
oxJlaxmamiee ycTpoucTBo (7), KOTOpoe OTBOIOUT M3DHTOUHOE TEeIlJIO OT
TpyBuaToro YCTPOMCTBa KOHTAKTHOTO THIIA WIM IIoaeT TeIlJlo K
yKasaHHOMY YCTPOMCTBY COIJIACHO Tpeb®OoBaHMUAM.

Bo3noyx, KOTOpHM moBaBJgioT B oborameHHBM SO, I'a3 Iepeld BBOIOM

B IojorpeBaTeNk (2) Tasza, UW3BJIeKaRT M3 JMHUM (k) OpPOMEeXxyTOUHOTO
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KOHTypa IMIOCPeICTBOM IMOIOBOIAmMEeN JMHMM (C), ¥, cJeloBaTeJIbHO, eTo
TeMmrepaTtypa ObJla S3HAUMTEJILHO BHIIEe TeMIepaTyphH OKpyXaolmel cpelb.
KomnuecTBO BO3OyXa, WM3BJIeUYeHHOTO M3 JuHMM (K) [OpoOMexyTOUHOTO
KOHTYpa, CHOBa HIomamnT B JIMHMIL (k) [IpoOMexXyTOUHOT'O KOHTYpa HMXe IIO
IIOTOKY OTHOCUTEJILHO TIIepBOTO OXJaxXIamomero YCTpOMCTBa (7) B
HalpaBJIEHMM [IOTOKa M BHIIE II0 IIOTOKY OTHOCUTEJIBHO BeHTHJIATOpa (8)
[IOCpelCTBOM JIMHMM (d) Homauu.

S03, o0Opas3oBaHHHM B TpydbuaToOM YCTPOMCTBE KOHTAKTHOTO TMIIA,
BHBOOAT M3 HaHHOTO YCTPOMCTRBa Yepes Ta30BYHD JIMHUD (e) u
HaOpaBJIAKT IO D2ToM JHMHMM B abcopbep (3) SO03, B koTopoM SO;
PacTBOPAIT B BOOE WJIM CepHOM KHUCJOTe C ofOpa30BaHMEM CepHOU
KMCJIOTE WMJIM OJiIeyMa COOTBETCTBEHHO.

BaTeM Tas, OCBOOOXOeHHHM OoT S0;, IOHAalT II0 T'al’0BOM JIMHMM (h)
B MCTOYHMK (a) [IoIauM M CHOBa HalpaBJAKRT BMecTe C SO,—comepXalyM
oTpabOoTaHHEIM I'a30M B  I'a300UMCTUTEJIb (9). [losTOMy  BO3MOXHO
NpUCYyTCTByMMe ocTaTku SO, u/muam SOs; CHOBa IOINAT B KOHTYP U He

BLHIBOLAT B OKPYXAKIYID CPemy .
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$OPMYJIA MN3OEPETEHNA

1. Crioco® OUMCTKUA SO,—comepxammx OTpabOTaHHEIX TIa30B,
BRJIOUAKIMMUN CJenylmre CcTaluu:

(a) BBeIeHUe oTpaboTaHHOTO SO,—comepxamero rasa B
Tas’o0uUnUCTUTENb u oCcymecCTBJIEHN E abcopbunn S0, B oumImawmen
KUOKOCTHU,

(b) nomaua ouumamme XUOKOCTHK, HaTrpyxeHHoM SO,, B necopbep,
B KOTOPOM  [IPOUCXOIOUT necopdbumuga SO, npm  obpas30oBaHMUU SO,—
comepxamero o6oTameHHOTO Tasa, M BO3BpalleHMe ouumawnmer XUOAKOCTHU,
He colepxamel SO,, B T'al300UUCTUTEIDL,

(c) momaua SO,-comepxamero o60oTameHHOTO T'asa B NOOoIpeBaTeJlb
razsa, IoOpu 2ToM k SO,—comepxameMy oboTrameHHOMY Ta3y Oo0OaBJIAT
BO3IOYyX IIepel er'0 BBOIOM B IOOOTIpeBaTeJlb I'as3a,

(d) HarpeBaHue SO,—comepxamero oborameHHOTO rasa c
nofaBJIeHHHM BO3OYXOM B IIOIOTpeBaTe]Jie TIasza,

(e) OKMCJIEeHHUE SO,, comepxalmerocsd B SO,—-conmepxaineM
oboTrameHHOM Tase, OO S0; B TpyOuaToOM YCTPOMCTBE KOHTAKTHOTO TUIIA,

(f) ocymecTBJieHre abcopbuumM IIOJYUYEHHOTO B pe3yJbTare SO3; B
abcopbepe S03,

(g) BEHII'PY3Ka TI'a30B, KOTOpPHE He OvUiM abcopOUpPOBaHE B
abcopbepe S0s3, u nomaua I aHHBIX TasoB B SO,—comepxammi
oTpaboTaHHHM T'a3 Iepel eI'0 BBOIOM B I'a300UUCTUTE]L,

rpm 5TOM BO3IOVX, KOTOPHEM  ID0oBaBJISIOT K SO,—comepxamemMy
oborameHHoOMY Tasy Ieped ero BBOOIOM B IIoJoI'peBaTe]Jlb TI'al3a Ha
cTaium (c), uMeeT TeMIIepaTypy, KOoTOpas 3HAUUTEJILHO BHIIE
TeMepaTyph SO,—comepxamero ofoTrameHHOTO I'a3a.

2. Crnoco6 mno no. 1, oTauuabommuica Tem, UYTo SO,—comepxamui
oborameHHEM Ta3, o0pas0BaHHHM Ha cTaguu (b)), ¥uMeeT comepxaHue
S0,, cocrTaBagwomee 60-99 o6. %, M coIepXaHMe BOIH, COCTaBJAKIEe
40-1 o6. %, MOpPedlnouTHUTeNLHO colepxaHue S0,, cocTaBJdanmee 80-98,5
o6. %, UM coIepXaHuMe BOINE, cocTaBJasawmee 20-1,5 o06. %, 0oJee
OPEenrodTUTEJIEHO colepxaHue S0O,, cocrTajdgwmee 90-98 o06. %, wu
comepXxaHMe BOINEH, cocTabjdapnmee 10-2 006. %.

3. Cnoco®6 mno 1. 1 wm n. 2, oTaMuamMicda TeM, UTo
TeMIepaTtypa yKas3aHHOTO BOBIyXa B xXome pobaBjeHuMsa K SO,-—
comepxameMy ofoTalleHHOMY Ta3y Ha cTaiuu (c) cocTamjgeT 300-600°C,
npennouruTelsHo 380-560°C, ©Gosee npennouruTensHo 400-520°C.

4, Cnoco® mno Jmwbomy ™3 HOII. 1-3, OoTJMYUaAKIUNICT TEeM, UYUTO
OO BEMHOE COOTHOIIEHME 0,/80, ycTaHaBJIMBAT oT 0,5 oo 1,2,

npenmnourmurespHo oT 0,7 mo 1,1, OoJjgee npennoutruTesbHo oT 0,9 nmo
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1,0 nyTem nomadumM BO3OyxXa Ha CcTaium (C).

5. Cmooco6 no JjmwboMy M3 mOmn. 1-4, oTjMUammuicsa TeM, uUuTo SO,—
comepxamui  oboTameHHHN ras BMECTE c nofaBJIEHHEM  BO3IYXOM
Har'peBakT B IIomoIpeBaTelie I'al3a Ha cTazum (d) mo TeMnepaTypH 380-
480°C, mpenmnouTHUTEeJSIbHO Ho TemrnepaTypsl 400-450°C.

6. Cmnocof® mno JsmwboMy M3 . 1-5, oTauuammmMyicg TeM, YTO I'as3,
KOTOPEM He abcopbupoBasica B abcopbepe SO; Ha cramuu (g), COIOEPXUT
MeHee 10, MIpPelllOUTUTEJILHO MeHee 5, 0OoJiee IMPEeNNoOUTUTEJIEHO MeHee 2
ob. % S0,.

7. Cmooco® 1o JmobomMy M3 IOI. 1-6, OoTJIMYAaIUMCS TeM, UTo
oborameHHEM TI'a3 He BHCYIMBAKLT Iepen ero BBOIOOM B TpyduaToe
YCTPOMCTBO KOHTAKTHOI'O THIIA.

8. Cnoco® mno JmwdomMy ™3 nOm. 1-7, oTAMUaIMUMCS TeM, YTO
BOBOYX, KOTOPHM nobamBjsoT K SO,-comepxameMy oOOTalleHHOMY Tas3y Ha
craiuM (C) IHepend ero BBOIOOM, M3BJEKAT M3 IPOMEXYTOUHOI'O KOHTYpPa
IJIS IoIauy Tellyla K IIpolleccy OkKucjeHusa SO, mo SO3 u/uiIM OoTBOIA
Terjla OT HeTro B IIPOCTPAHCTBE MexXIy BHYTpPeHHeM TpyOKOoM M BHemHeM
TpyOKOM TpyduaToTro YCTPOMCTBa KOHTAKTHOT'O THUIIA.

9. Cmocof mno JjwboMy M3 M. 1-8, oTauMualmmmics TeM, uYuTo SO,
comepxamuicsa B ofoTralleHHOM TIasl3e, IOpeBpamainT B SO; CO CTeNeHb
npesBpameHus oT 70% mo 99,9%, mnpemnouturensHo oT 80% mo 99,5%,
foJjiee mOpennoduTuTesibHO oT 90% mo 99%, B uyacTHoCcTHM, oOoT 93 mo 97%.

10. YcTpoMCTBO IJIS OCYMEeCTBJIeHMS crnocoba 1o JmboMy M3 IId.
1-9, oTJMYaKImeecs TeM, UyTO  YCTPOMCTBO COOEepPXUT clenyomye
KOMIIOHEHTH : MCTOUHMK Homaum SO,—comepXamero oTpa®oTaHHOTO I'aza B
Tals’00uUMCTUTEJIL, IIepBHM abdcopbep masa abcopdumm SO, B OUMIMAIeN
XUOKOCTM, Oecopbep nad necopdbuum SO, M3 OUMMALIEV XUIKOCTH, IIPU
2TOM T'a300UMCTUTEJIb U nmecopbep CcoeIMHeHH KOHTYPOM OUMIAKIEeITo
CpelCcTBa, WMCTOUHMK Iomaum oboTrameHHEX SO, TrazoB, o0pal3yllMxcd B
oecopbepe, B TpyduaToe YCTPOMCTBO KOHTAKTHOITO TUIIA, npruyeMm
OAaHHEM MCTOUHMK IoHmauM obecleuMBaeT IoImauy BO3Oyxa, TpybuaToe
YCTPOMCTBO KOHTAKTHOTO TuIa, abcopbep SO; miasa abcopdbumm SO,
00pasoBaHHOTO B TpyduaToM YCTPOMCTBE KOHTAKTHOTO THIIA, JMHUA
PELUPKYJIAIMM OJIS PEeUUPKYJISIMM T'a30BOTO IIOTOKa M3 abcopbepa SO; B
VCTOUHUK nomaumn SO,—conmepxamero oTPpaboTaHHOTO rasa B
Ta300uYnUCTUTESD .

11. VYcrpomcTBo no . 10, oTauMuawnmeecs TeM, UYTo TpyduaToe
YCTPOMCTBO KOHTAKTHOTO THUIIa COOEPXUT IIPOMEXYTOUHHM KOHTYP MOJ4g
nomauyM Telljla K IOpolleccy okmucjeHusa SO, mo SO; M/WiIM CcheMa Telljla C

HeTo.
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12. YCTpOMCTBO 1o II. 11, oTJIMYaKieecyd TEeM, Le)
IIPOMEXYTOUHENM KOHTYP COIEepPXUT oXxJaxgallee YCTPOMCTBO, BEeHTUJIATOP
WIXM HacoC U/UJIM HaTpeBaTeJIbHOe YCTPOMCTBO.

13. YcrpomcTBo mo JgobomMy M3 oOmn. 9-12, oTjauMyawnmeecs TeM, UTO
OHO He COIEepXMUT allapaTa OJA KOHIeHCalUuM CepHOM  KMCJIOTH,
IIoJIydeHHOM U3 obpasoBaHHOTO SOs3.

14. YcrpomcTBo o JgobomMy M3 oOmn. 9-13, oTauMuawnmeecs TeM, UTO
OHO He COIepXMT allllapaTa OJS BHCYIMBAaHMA T'a30B.

15. YcrpomcTeo mno JgobomMy m3 nm. 9-14, oTamMuanmeecs TeM, UYTO
OHO COOEPXUT JIMHMI IIoHauM MOpelBapUTeJIbHO HarpeToTr'o BO3OyXa,
KOTOpEM poBaBJdiT K oborameHHoMy SO, Tasl3y Iepen ero BBOIOM B
nomorpeBaTeJlb Tasza, IIpM DSTOM »OaHHad JMHMA I[HoOauM coeluHeHa C
JMHMEN IIPOMEeXyTOUHOTO KOHTypa.

[lo mDOBepeHHOCTH
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