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B/IAHUNE YC/IOBUN TEPMOOBPABOTKW HA CMEKTPbI 3P
BEPE3OBOIO AKTUBMPOBAHHOI'O YT /A

3yyeHnt0 pasnuyHbIX CBOWCTB Yrfiell YAenseTcs B HacTosLlee Bpems
3HauMTeNnbHOe BHUMaHve [1, 2]. AnA 3TOM Uennm MCNob3ykTCs KakK XUMu-
yeckme (NUPONU3, OKWUCNEHME, (YHKUMOHa/IbHBIA TPYNnoBOiM aHanus), Tak
n dusmdeckne (pepakrometpusi, WK-cneKTpockonus, PeHTreHOCTPYKTYp-
Hbll aHanu3, onpefenieHne, Tenio- W 3/1eKTPONPOBOAHOCTN) MeTofbl UCChe-
posaHusa [3, 4]. Cpean nocnegHUX OAHUM M3 Hambosee MepcrneKTUBHbLIX SB-
NAeTCHd METOA 3MeKTPOHHOro napaMarHMTHOro pes3oHaHca, C MOMOLLBI0 KO-
TOPOro MOXXHO 06HapYXXWUTb Ha/sMuMe napamarHUTHbIX YacTul, BbISCHUTb YC-
NOBUA VX BO3HWUKHOBEHWUSA W CYLLECTBOBaHWA. VccnefoBaHUIO  U3MEHeHWi
cnektpos 3P npoAyKToB KapboHM3auuu YriepoLcofepalinx Matepuanos
noceaLeH psg pabot [5—18]. MonyyeHHble pe3ynbTaThl AalOT MpefcTaBne-
HVWE O 3aBMCMMOCTM KOHLEHTpauuu napamarHWTHbIX YacTul, OT Temrepary-
pbl Kapb6oHM3auuu [5, 6] 1 cteneHn metamopgusma [/—9], 0 BAUAHUM XU-
MMYecko 06paboTKu, Hanpumep, cepHoit [10] n asoTHoM [11, 12] kucnoTamum,
rmgpokcunamvHom [11] v gp. MHorummn asTopamu [6, 10, 13—18] obcyxaa-
NNCb CYLLECTBEHHbIE M3MeHeHUs curHanoB JIP yrneid 1 cax, Bbl3biBaeMble
[elicTBEM Kucnopofa. B €BA3NM ¢ 3TUM OnpefiefleHHbI UHTepec NpeAcTaBs-
€T Uu3y4yeHue CcnekTpoB IMMP aKTMBMPOBaHHbLIX Yr/el, CoAepXalnx 3Hauu-
TeNbHble KOMMYecTBa aAcopbupoBaHHOro kucnopofa [19]. B HacTosLien
paboTe pacCMOTPEHO BAWAHME YC/OBUIA TePMOO6PaboTKM Ha cnekTpbl JM1P
0epe3oBOro akTUBMPOBAHHOIO YI/if, MPUMEHAIOLErocd B XMMWYECKOWA Mpo-
MbILLIEHHOCTU B Ka4yecTBe copbeHTa M KaTanmsaTopa.

OC06eHHOCTbIO WCMO/b30BAHHOW METOAMKN 3KCMEepUMEHTa SB/SETCA Ha-
rpeBaHme obpasua BAY* HenocpeACTBEHHO B Pe30HATOpPEe PaAMOCMeKTpo-
MeTpa C OAHOBPEMEHHON (mnbTpauueli rasa 4epes cnoil yrnsg. Mpu 3TOM
CTAHOBUTCA BO3MOXHbIM HEMpPepbIBHOe HAGMOAEHVE W3MEHEHUI CUTHasI0B
3MP, npoucxopawmnx B pesynbtarte TepmoobpaboTku. B pe3oHaTop BBOAM-
nacb KBapueBas Tpyb6ka AnmameTpom 6 Mm. CHU3Y K Hell NpucoeAuHANach Ha
wnudge apyras Ksapuesas Tpybka, BHYTPU KOTOPON Haxo4mnacb HUXPOMO-
Bas crnupanb. Yepe3 o6e Tpybku npodyBancs MOTOK BO34yXa, KOTOPbIiA,
HarpesasCb, CO3faBajl B pe3oHaTope Tpebyemyro TemnepaTypy. B Tpy6ky,
HaxOAMBLLYKOCA B pe3oHaTope, MOMeLlanacb TOHKasa Keapuesasd Tpybouka
AnaMeTpoM 3 MM, MMEBLUAA BHYTPM MOPUCTYHO MEPeropofKy, Ha KOTOpYyH
Hacbinmanca cnoi yrna. HaBecka bAY cocTaBfisna BO BCeX Clyyasx 5 wr,
BbICOTa C/1I0A MpW 3TOM He npesbiwana 10 MM, 6narogaps Yemy CyLLECTBEH-
HO YMeHbLUAINCL OLIMOKK, CBfA3aHHblE C HeofHOpoAHOCTb0 CBY-nons B
ob6beme obpasua [20]. Tepmoo6GpaboTKa NpoBOAMIach B TOKe a30Ta, KOTO-
Pbli NpoAyBanca 4epe3 Coi yrns co ckopocTtbto 0,1 Mm/cek. [JononHWTENb-
Has O4YMCTKa rasa OT KWCMOpOoAa MPOM3BOAM/IACH MPOMYCKaHWEM uepes3 akK-
TUBMPOBaHHYIO Mefpb, HarpeTyto Ao temnepatypsl 600°C.

Bepe3oBblii aKTUBMPOBaHHbIA Yrofb.
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Cnektpbl MNP cHumanuch Ha paguocnekTpomeTpe 3MA-2 B gmanasoHe
3,2 cM. B cnektpomeTpe Obli1 MCMOMb30BaH MeTOf ABOMHOM MarHUTHOW MO-
aynauuu: BY-moaynaums MarHWTHOrO nons ¢ vactotoi 910 Kru v meaneH-
Had NMHeliHas MarHWTHas pa3BepcTKa, NepeKpbiBaOLWAsa JIMHUKO MOroLLe-
Hua. CrnekTpoOMeTp CHabXXeH CUCTEMOM aBTOMATUYECKOW MOACTPOMKM 4acTo-
Tbl KAMCTPOHA MO paboyeMmy pesoHaTopy. [lepBas Npou3BOAHAA  JIMHWUM
MOr/IOLLEHNS PErncTpupoBaach 3MEKTPOHHbLIM noTeHuyuomeTpom  IMMM1-09.
JTA/IOHOM  CyXun  a, a-AndeHun-(3-nukpunrugpasvH.  LUupuHa  MHWK
onpegenanacb MeXfy TOYKaMU MakKCMMa/bHOIO HaknoHa. Ansg ydyeta wus3-
MeHeHus [O6POTHOCTM pe3oHaTopa B Mpouecce paboTbl B KPbILWKY €ro 6bin
BMOHTMPOBaH CTaHAApPTHbIA 06pa3el, — KpucTana CePHOKUCON Meauw.

Puc. 1 CnekTpbl 3MP 6epe30BOro akTWBMPOBAHHOIO YIAs:

nexogHoro (a) u o6pa60TaHHoro TOKe a3oTa npu Temneparypax 20°C
(6); 50°C (B); 160°C (r); 300°C (6).

Kak nokasanu npeasapuTefibHble OMbITbl, B OMUCAHHLIX YCNOBUAX Hau-
6onee npuemseMoO  UCMONb30BaHWe (pakumnm BAY  KpynHocTbio—0,4 +
0,315 mMm. Bonee KpyrnHble 4acTuLbl BbI3blBAKOT 3HAYUTENIbHOE YXyALleHue
JIOBPOTHOCTN pe3oHaTopa M nageHue Toka CBY-geTekTopa, npoucxogsiine
BCneacTeme toro, 4to CBY-MOLLHOCTL MOT/IOLWAETCA TOMIbKO B CKMHCMIOE, He
NMPOHMKas B OCHOBHYK Maccy o6pasua, 06najatoLlero OTHOCUTENbHO Bbl-
COKOIN 3MEKTPONPOBOAHOCTLIO [21]. NS MeNKMX 4YacTMYeK 3aMEeTHO YBENn4u-
BaeTCA OTHOLUEHVE TOBEPXHOCTM K 06bvemy o06pasua, O4HAaKO BO3HWKAKT
TPYAHOCTU M3-3a OGONLLUOTO COMPOTUB/IEHUS CNOS MOTOKY rasa. Y[jaieHue
MOCTOPOHHMX MpPUMECE MPOU3BOAWNIOCL 06e330/IMBaHMEM Yris MyTeM [BY-
KpaTHOV nocnefoBaTe/ibHOW 06paboTKM KOHLEHTPUPOBAHHBLIMU CONSHON 1
NNaBMKOBOW  KMCMOTamy C MOCMeAYHOLLen MPOMbIBKOM [0 OTPULATE/IbHOM
peakumm Ha Xnop-uoH [22]. O6e330/eHHbIN yronb Bbicywmsanca npu 105°C n,
Mo_AaHHbIM CMEKTPa/IbHOTO aHanu3a, He coAepkas mnapamarHUTHbIX nprime-
cen.

CnekTpbl OINMP 6epe30BOro akTMBMPOBAHHOIO YIfA MPU Pas3IMYHbIX YC-
NOBMAX TePMO06PaboTKM M306paxeHbl Ha puc. L CXOAHbIA yronb Ha BO3-
ayxe npu Temnepatype 20°C paeT (puc. 1,8) O4yeHb cnabyto Y3KyH JIMHUIO
(A# =2,5 3). MNpoayBka a30TOM MpPU 3TON >Xe TemnepaType cpasy npu-
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BOAMT K POCTY WHTEHCUBHOCTW Y3KON JIMHUM U OLHOBPEMEHHOMY MOSB/IEHWIO
LMPOKOMA inHm (AH—15 9) Ha (hoHe yskoi (puc. 1,6) Mpu HarpesaHun B
TOKe a30Ta LUMpMHA Y3KOro CUrHana 0CTaeTcs NOCTOAHHON, MHTEHCUMBHOCTb He-
CKO/IbKO BO3pacTaeT. [ns LIMPOKOW NIMHUN HapsAy C HEKOTOPLIM CYXXEHUEM
HabnofaeTcA 3HauYMTE/IbHOE YBENNYeHWe WHTEHCMBHOCTUM  (puc. 1,8). Mpw
[a/IbHelLeM pocTe TemnepaTypbl pasfefieHve ABYyX NMHWIA CTaHOBUTCH He-
BO3MOXHbIM (puc. 1,r). Ha puc. 1<3 nokasaH cnektp 3P npu Temnepary-
pe 300°C. B 3Tux ycnoBMAX CUrHan 3aMETHO YMeHbllaeTcs, MnpuyemM BHOBb
OTMeYeHO NPUCYTCTBUE ABYX NIUHWIA.

Hannune [Byx BWAOB CUrHasa — LUMPOKOTO M Y3KOro — MPUBOAUT K
BbIBOAY O CYyLIECTBOBaHUWM B yriie BAY [BYX TUMOB MapamarHUTHbLIX LEHT-
poB. [lBOMHas CyneprnosvUMOHHAs NMHUA HEeOAHOKpaTHO Habntofjanacb pa-
Hee B criektpax 3IP npofyKToB KapboHW3aLMW OpraHWYecKuUx BeLLeCcTB
[11, 12, 16]. Mpu o6CY>KAEHUM NPUPOAbI Y3KOW IMHUM MOTrOWEHNS 6bI10 OT-
MeyeHo [23], YTO He3HauuTeNbHasA LUMPUHA ee Bbl3BaHa [efloKann3aunen He-
CMapeHHbIX 3/1eKTPOHOB, MOABAIOLWMXCA MO0 BCMEACTBME BO3HMKHOBEHMA
napamarHMTHbIX MOMAPHBIX COCTOSHUIA C MEepeHOCOM 3apsifa B S-3/1EKTPOH-
HOW CcUCTEMEe COMPSXKeHUS [24], NM60 OTHOCALMXCH K CEMWUXUMHOHHOMY pa-
OVKaIbHOMY KMCNOPOAYy TuMNa apokcuibHOM rpynnbl [11, 12]. Vmetowmecs
[aHHble He NO3BONAKOT OMNPefeNuTb TOYHYHO MPUYMHY MOSBNEHUA Y3KOW /U-
HUM B cnekTpe OMP 6epe30BOro akTMBMPOBAHHOMO YrNsd, TEM He MeHee Ha-
NINYMe ee MOXET CBUAETeNbCTBOBATb O 3HAYUTENbHOM Aenokanu3auuun na-
pamarHWTHbIX LeHTPOB 3TOr0 TUMA.

bonee onpeaeneHHO MOXHO CKasaTb O MPUPOJE LUMPOKOA nunHun. Cu-
[lopoB 1 AHy(dpueHKo [25] oTHecnM ee MosiBNneHWe B crnekTpax IIMP nony-
KOKCOB OYpbIX Yrfeil 3a CYHeT MEepecTpoirikv MneputepuinHoin 4actm MakpoMo-
NeKynbl yrns, B To Bpema Kak Kucenes u ap. [11] 06bACHAOT Hannuue Lwn-
POKOW IMHUN B OKWCMEHHbIX Ca)kax agcopbumein kKucnopoga v obpa3oBaHu-
eM KOMIJIeKca C noKanu3auuneid aneKTpoHa Ha Kucnopoge. Mo Hawemy MHe-
HUIO, Wnpokaa nuHua 3MP, noasnawowasca npu npogyeske BAY WMHepTHbIM
rasom, o06ycnoBneHa 06pa3oBaHWeM MapamarHUTHOIO KOMIekca yrns c
3NIeKTPOHHbIM ~ aKLIeNTOPOM — KWUC/IOPoZOM [26], Xumuyecku afcopbupo-
BaHHbIM Ha nosepxHocTM BAY. Kak u3BecTHO [19, 27], Ha NOBEPXHOCTM
aKTMBUPOBAHHbLIX Yrnen Hapagy C (u3nMyecku afcopbypoBaHHbIM — KUCNOPO-
[OM, yfansowmmMcs 6bICTPO ¥ 06paTUMO, MMEETCH XMMUYECKM afcopbupo-
BaHHbIN KUCMopok, 06pa3ytoLinili NOBEPXHOCTHbIE OKWC/bI, MOJHOE YAaneHue
KOTOPbIX BO3MOXHO TO/bKO MyTEM AJIMTENIbHOTO 3BaKyMpPOBaHWUA MpU TeMm-
nepatype 900—1000°C. POCT WMHTEHCMBHOCTM Y3KOW W MOSBNEHME LUMPOKOA
NMHUM B TOKe as3oTa MPOoMCXOAAT M3-3a gecopbummn dumsnyeckn agcopbupo-
BaHHOro Kucnopoda, Mnojasndtollero curHanbl 3P BcneacTsve AuNosb-an-
MOJIbHOTO YLUMPEHUA CUTHANa JIOKa/IbHbIM MAarHUTHLIM MOMIeM, CO34aBaeMbIM
(h13nyeckn afcopbrpoBaHHON MOMEKYNON KUCNIOPOAa.

3MeHeHMe OTHOCMTENIbHON WHTEHCMBHOCTM curHana P 6epe3oBoro
aKTMBMPOBAHHOIO YrNf C TemnepaTtypoil MokasaHo Ha puc. 2. Beugy Toro
4TO Y>Ke Mpu TemrepaTtypax Bbiwe 50°C pasgeneHve ABYX SIMHUIA CTAHOBUT-
CA HEBO3MOXHbIM, M3Mepsnacb CyMMapHas WHTEHCMBHOCTb. [1pn Harpesa-
HUM obpasua BAY B Toke a3oTa C cofepaHvem kucnopoga 0,1% Habnto-
[AeTcqd, KaK YyKas3aHO Bbllle, 3HAYMTE/IbHOE YBE/IMYEHUE WHTEHCMBHOCTM B
OCHOBHOM 3a CYeT LUMPOKOW NUHWW MnornoweHus (cm. puc. 1,8). Mpu Temne-
patype 170°C oTMeYeH MaKCMMyM OTHOCUTE/IbHOM WHTEHCUBHOCTW, Moc/e
Yero NPOVCXOAWT MOCTENeHHOe YMEHbLUEHWE BEIMYUHBI CUrHana (CM. puc. 2).
Takum o06pa3om, HarpeBaHne BAY B TOKe WHEPTHOrO rasa MNpUBOAUT K
BO3PACTaHUIO KOHLEHTpaLun napaMarHUTHbIX LIEHTPOB B OCHOBHOM 33 CYET
LUIMPOKOro CUrHana W, cnefosartesibHO, K 3Ha4MTeNbHOMY POCTY 4mcna napa-
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MarHUTHbIX Yrn1epoa-KUCNOPOAHBIX — KOMIMIEKCOB. JTO fB/IEHWE CBf3aHO C
BO3pacTaHMeM aKTUBHOCTW YI/IepOAHOM MOBEPXHOCTW MNP MOBbLILEHUN TeM-
nepaTypbl U CHUKEHWEM 3HEPrMM akTusauum o6pas3oBaHuUs KOMMiekcos [28].
Hannuve makcmmyma KoHueHTpauum ML, npy Temnepatype 170°C Bbis-
BaHO CYLLECTBOBaHWEM KOHKYPUPYIOLLMX MpPOLEeccoB 06pa3oBaHMsi U paspy-
LLeHNA napaMarHUTHbIX KOMMEKCoB, npuyem nocne 170°C ctagmsa mx pacna-
[a CTaHOBUTCH LOMUHUPYHOLLENA.

Puc. 2. WN3meHeHMe OTHOCMTENbHON WHTEHCUBHOCTU
curHana AMP npu HarpeBaHunM BAY B TOKe asoTa:

1 — uncxogHoro;, 2 — nocnie_ Harpesa Ao Temnepatypbl 300°C

N OXNaXJEHWS B WHEPTHON atMmocdepe; 3—e mocne Har-

peEa, OXnaxfeHus W nocnefytolen NpofyBKU BO3AYXOM

npn Temnepatype 20°C; A —OTHOCUTENIbHaA WHTEHCUBHOCTb,
OTH. ead.; B — Temneparypa, °C

O6 3TOM CBWAETENLCTBYHOT TakXe [AaHHble XpomaTtorpagmyeckoro on-
pesfeneHuns cofepxaHnsa C02 B rasoBoi hase. AHa/iM3 NPOBOAWICSH Ha XPo-
maTorpade «LiBeT» mMofenu 1-64 ¢ AeTeKTMPOBaHUEM M0 TEMNOMPOBOAHOCTY.
Hasecka BAY (1 r) 3acbimanacb B PeaKUMOHHbIA CcOCyd, Yepe3 KOTOpbI
npoaysancs cnabblii ToK asota wim Kucnopoga (0,1 n/u). Cocyn Harpean-
CA B MeYn CO CKOPOCTbIO 2 rpag/mMuH, oT6op rasoBbiX Npo6 na aHaan3 npous-
BOAW/CA 4epe3 KaxAable 5 MuH. Pe3ynbTatbl npefcrasieHbl Ha puc. 3. B T0-
Ke asoTa C MOBbILEHVEeM Temnepatypbl HabM4aeTca POCT KOHLEHTpaumu
C02 3aMeTHO yckopstowmiica no goctmwkeHun 170—180°C. OTmeueH Mak-
CUMYM COJepyXKaHUs Yrnekncnoro rasa npu Temnepatype 240°C. B atmocde-
pe Kucnopofa KoHueHTpauusa CO02 3HaunTeslbHO Bbillie, MpUYeM Pe3Koe yBe-
JIMYEHNe ee MPOUCXOAMT TakXKe npu TemnepaTtypax Bbiwe 160—170°C. Ta-
KM 06pa3oM, YMeHbLUEHWE OTHOCUTE/IbHOW WHTEHCUMBHOCTWU curHana 3Jr1P
nocne 170°C coBnagaeT ¢ poctoMm cogepxaHuss C02 B rasoBoil pase. IT0T
(hakT roBOpuMT O TOM, YTO pacnaf napamMarHUTHOrO YriepoA-KUCIopogHOro
KOMM/IEKCa COMNpPOBOXAaeTca fecopbumeit npofykra pasnoxeHus CO02 3
rasoByto (pasy. CHMXXEHMe KOHLEHTpaLMu YrIeKUCoro rasa B TOKe a3oTa
nocne 240°C 06bACHAETCSH yAaleHMeM 3HaUYUTeNbHOW YacTu afcopbupoBaH-
HOr0 KUCNOpPOofa, CBS3aHHOr0 paHee B BWAe MOBEPXHOCTHbIX COEAVHEHWA. B
aTMocdepe Kucnopoga MpoUCXOAUT WHTEHCMBHOE OKMC/IEHWE MOBEPXHOCTH,
1 Makcumyma cogepxkadms C02 He Habnogaercs.
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[ns nonyyeHns QONONMHUTENbHBIX CBEAEHWIA O MOBEAEHWWM NapamarHuT-
HbIX Yr/IepOA-KUCNOPOAHBIX KOMM/IEKCOB 06pasel, Yrns, Harpetblii B TOKe
asota go Temnepatypbl 300°C M OXNaKAEHHbIA [0 KOMHATHOW Temmnepary-
pbl B WHepTHOW armocdepe, Obln MOABEPrHYT MOBTOPHOMY HArpeBaHWIO B
TOKe a30Ta C peructpaumeri crnektpa IMP. Kak BUMAHO W3 pUC. 2, UHTEHCUB-
HOCTb CWrHasa npu 3TOM OCTaeTCA MPaKTUYeCKM MOCTOAHHOM, (hopmMa ero

Puc. 3. -3aBucumocTb cogepxaHuss C02 B rasoBoi
(hasze OT Temnepatypbl:

1 — B TOKe a3oTa; 2 — B TOKe KMC/opoja; A — KOHLEH-
Tpauus COr, %: b —rtemnepatypa, °C

TakXKe He M3MeHseTcsA. M3 ckasaHHOro cnepyet, 4YTO HabnloAaBLINACS Npu
Temnepatype 170°C makcumym curHana 3P He BOCNpOM3BOAUTCA MPU MOB-
TOpHOM HarpeBe BAY 06e3 gocTyna BO3dyxa, W, CneAoBaTeflbHO, elle pa3s
NoATBEPXKAAeTCA, YTO CyLLEeCTBOBaHWE MakKCUMyMa CBA3aHO C Ha/lMyMeM Ha
MOBEPXHOCTN YINA KUC/MOPOAHBLIX KOMMIEKCOB, OCHOBHAsA 4acTb KOTOPbIX
6blna ypaneHa npu tepmoobpaboTke go Temnepatypsl 300°C. B gpyrom cny-
Yae Yepes yrofib rnocne OXNaKAEHWSA NPOAYBaNCcs B TeYeHMe 4aca BO3fyX CO
ckopocTeto 0,5 Mm/cek npu Temnepatype 20°C, a 3aTemM CHOBa CHUMA/UChH
cnekTpbl SMP npy HarpesaHUW 3TOro Xe obpasua B TOKE WHEPTHOrO rasa.
Mpn 3TOM BHOBb MOAB/ISETCA MAKCUMYM OTHOCUTENIbHOW WMHTEHCMBHOCTW, Of-
Hako ero Be/MYMHA 3HAYUTENIbHO MEHbLLUE, U OH HECKONbKO CABWHYT B CTO-
POHY 60/iee BbICOKMX Temnepatyp (CM. puc. 2). 3TOT (PaKT yKasblBaeT Ha
CYLLECTBEHHOE YMeHbLLEHME CMOCOOHOCTU MOBEPXHOCTWU YrAs MOCne Harpesa
B TOKe a3oTa Ao Temnepatypbl 300°C 06pa3oBbiBaTh NapamarHUTHbIE KOMI-
NIeKCbl, T. €. Ha MOTept aKTUBHOCTM MOBEPXHOCTM W paspyLleHWe ee aKTUB-
HbIX LIEHTPOB.

BnusHue pasnnyuHbIX KOHLEHTpauuii Kuciopoga B rasoBoit (hase Ha Be-
JIMYUHY U NONOXEHME HU3KOTEMMEepaTypHOro  MakCUMyMa [OKa3aHO Ha
puc. 4. C yMeHbLUEHMEM COAepXaHWs Kucnopoga Hapagy C BO3pacTaHueEM
BE/IMUMHBI CUrHana HabNAaeTcs HEKOTOpOe CMELLeHVWe MakcuMyma B 00-
nactb 6onee HU3KUX TemnepaTyp. 3TO FOBOPUT O TOM, YTO B JAHHOM Ciy4vae
npoTeKaeT MPOLECC, CBS3aHHbIM C YCKOpeHWeM CTaguu pacnafga napamar-
HUTHBIX YTNepoA-KUCNOPOAHbLIX KOMIM/IEKCOB. TakMM MpOLEeccoM ABMAeTCH,

9 3akaz U
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BEpoATHO, 60nee bGbicTpas Aecopbums B ras3oByto hasy MPOAYKTOB paspylue-
HWUA KOMMMeKca BCMEACTBME CHUMXEHMUS MapuuanbHOro AaBNeHUs KUCIopofa.
MpofyBKa yrnas CMecblo asoTa W KUCnopoja C COAepXKaHWeM MocfefHero B
cvecn 5 n 10% nokasana, 4T0 B 3TUX C/y4yasx HEOOXOAMMO Y4uTbIBaTbH
BIMSAIHME  (DM3NYECKM afcopObUpOBaH-

Horo kucnopoga. MNpu 5% 0 2 Habnto-

[laeTcA Ta e KapTMHa, uTOo WU Mpu

NpornyckaHuM nHepTHoro rasa. OfHaKo

WHTEHCMBHOCTW KaK Y3KOro, Tak W LWu-

POKOr0 CUrHa/I0B 3HAYUTESIbHO MeHb-

Le, LUMPOKWIA CUrHaN 3aMeTHO YLUK-

psaetca. Mpu 10% 02un 20°C B cnekTpe

OlP nmeeTcs TOMbKO Yy3Kaa NNHUA,

KaK ¥ Ha BO34yxe, W iMlWb MO AOCTU-

XeHUn Temnepatypbl 140°C nossnset-

CA LUMPOKas JIMHUA  HE3HAYMTE/IbHOM

WHTEHCUBHOCTK. PasfgeneHve ABYX /in-

HUIA BO3MOXHO A0 Temnepatyp 190 —

200°C, nocne 4yero MHTEHCWMBHOCTbL LUWU-

POKOro CWUrHasia 3HauuTeNlbHO najaer.

OnwncaHHble ABNEHNA CBA3aHbI, MO-BU-

AUMOMY, C Ha/IMYMeM Ha MOBEPXHOCTU

Yyrnis B 9TUX YCNOBUAX (DU3MNYECKN af-

COpOMPOBAHHOI0 KMCNopoAda, KOTOpbIW,

KaK YKa3blBanoCb Bbllle, OKa3blBaeT

NnoaaBnsoLLee BO3AEACTBME Ha CUr-

Haibl OMP.  BO3MOXHO Takxe, 4TO

MOBbILLEHHAA KOHUEHTpauus KUCIopo-

s yrocmn torns SFETE S A2, & radosOl Gase criococrayer npo-
TYpO MM KOHLIEHTpauusx chnopopna TEKAHWIO MpoLecca paspyLleHns KoM-
B rasoBoi dase (%): MIEKCOB He TOMbKO B CWUNy TepMuye-

1—10 *2—10 * 3—10 1 A —oTHOCK- CKOro pasnoxeHuda, HO W MnMpn Heno-

TENbHaR UHTEHCHBNOCTE, O €A3 B —TeM-  Ccpe/CTBEHHOM Y4acTWM KWCIopofa.

BbiBOAbI

\. Ana uccnepoBaHns 6epe3oBOro akTWBUMPOBAHHOTO YIif  METOAO0M
3/1eKTPOHHOIO MapamarHUTHOIO Pe30HaHca Mpef/iokKeHa MeTOAMKa PerucT-
pauuy CMeKTpoB MpW HarpeBaHWM o6pasua B pe3oHaTope pPafMOCMeKTPO-
MeTpa C O4HOBPEMEHHON PunbTpaLmeli rasa Yepes Coin yrns.

2. MNpu obpaboTke BAY B TOKe a30Ta O6Hapy>KeHbl ABa TUMa CUrHasI0B
AMMP. N3y4yeHbl M3MEHeHWs 3TUX CUrHaJI0B B 3aBMCKMMOCTM OT pasmMepa Ya-
CTWL, Yrns, TemnepaTypbl, KOHLEHTpauun Kuciopoda B ra3oBoil (ase U Mos-
TOPHOWN TePMUYECKOn 06paboTKM.

3. O6cyXaeHa nNpupoaa HabnaaeMbIX U3MEHEHNIA.
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