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BJHUSAHUE OTOEJbHbIX PAKTOPOB HOHU3AUHOHHOTO
MPOULECCA HA USMEHEHHE CTPYKTYPbLI U CBOHCTB
H30JIAUHUOHHbIX PESUH

M. H. TPECKHHA, O. H. COKOJIOBCKHH, H. B. EPEMEHKO, B, B, HOCOB

(ITpencraBnena HayyHeIM CeMHHApOM Ka(eZpbl JeKTPOH3OJIANHOHHOH
H KabedbHOH TEeXHHKH)

B HacTosimell pabGoTe npuUBeleHbl pe3yJabTaThl HCCACIOBAHUN H3MEHEHUA
CTPYKTYPHl H HEKOTOPbIX CBOHCTB BYJKaHH34TOB NPH PA3JHYHBIX PEXRHMaXx
CTapeHHus:

1) 1npu BO3ACHQTBHH IOJHOIO NpoUeCca HOHHU3AUHH B 3AKPBLITOM KaMepe
8 atMocdepe BO3IVXA;

2) npu BO3LEHCTBHH TOJbKO NPOAYKTOB paspsiia,

3) npu BO3IefCTBUM UACTHUHBIX PA3PANOB B aTMocdepe a3oTa;

4) npu TensioBoM crapeHuu npu 100° C.

Husa uccaexoBanust BoiGpaHa mogenb pesuHbl TCHIM-40, nenanosnen-
uast (Ne 140) w Hanosuennas (Ne 144).

Cocrap HccaeLyeMbIX BYJKAaHU3ATOB IpHBeleH B 1aba. 1.

O6pasubl H3rOTOBJSIHCH

Tatanuwa 1 ByJaxkapudzanuen PE3HHOBOM

Cocrap mopeeri pesunsl TCIIM-40 cMeCH B 1mpecce. Y4YHTbIBad,
4YTO peaKkUMH B NPOLECCe HOHU-

Bec, cocras Ha 3aI[HOHHOTO CTApEeHUs pe3HH

100 8. 4. xayuyka 6yayT NpPOTEKATh C MOBEPXHO-

CTHOTO CJIOS, AJs1 MCCJIeNoBa-
HHH BbIGPaHbBI 0GPA3IIBL MAJBIX
ol (0,25+0,35 mm), uto

Coctras Mojeaefl pesuH
Ne 140 Ne 144

HK 50 50 yBeJHYHBAET YYBCTBHTE/I)-

CKIL 50 50 HOCTb M3YUd4E€MBIX XapaKTepH-
CTHK MPH H3MEHEHHH CTPYKTY-

ZnO 5 5 PBHl BYJIKAHH3aTOB.

CreapnH 1 1 Hs3BecTHO, 4TO A5 pe3HH,

Tuypam 3,5 3,5 BHINOMIHEHHBIX HA OCHOBE He-

Cantobaeke YP . _ npeje/bHbIX Kay4yKoB, Paspy-

IUUTCABHBL  PEAKIHH B3aHUMO-
JeACTBHSL C O30HOM, KHCJIOpPO-
I0M. MOMKHO TPeanoJioKHThH,
ITapaduu — 75 UTO NP HOHU3AIMOHHOM CTAa-
pPeHHH TpeBaJdHpyeT XHMHUe-
CKMH MEXaHH3M BO3/IEeACTBUSA
YACTHYHBIX Pa3psafoB. B Takom ciyuae MOKHO GXHIAThH HAKOIJIEHHS KHCJIO-
poacopepKamux rpynn, 6yAyT HPOXOIUThL MPOIECCH ACCTPYKUHH JHHEIHBIX
nened MnoJxuMepa, paspylicHHe CEPHBIX MOCTHKOB, a TaKXKe CIIHBKA Uepes KH-
CJIOPOAHBIE MOCTHKH. ITpH XHMHUECKOH NPHPOJE BO3/AEHCTBHS TEMJIOBOH (dakK-
TOD U YyJAbTPa(HOJETOBOE U3JIYyUEHHE MOXKHO PACCMATPHUBATL KAK WHUIHHPY-
folHe (QpaKTopHL.
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M3BectHo, 4To npu 0OJyYeHHH pe3dH UYacTHLAMH BBICOKHX 3HEpTHi,
BO3MOXKHa paivalHOHHAs CUIHBKA, COMPOBOXKIAMONIAACH OKHCJIHTEIbHBIMH
upoueccaMd. B HHQpaxpacHBIX clieKTpax MJeHOK BYJKaHH3aTOB, NOABEPTHY-
ThIX HOHH3AIHOHHOMY CTapeHHIo, II0 CPABHEHMIO CO CHEKTPaMH HCXOJHBIX
cOpasnoB HaOMIONAOTCs CyHlecTBeHHble u3MeHenus. Ha puc. 1 npescras-
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Puc. 1. KuHernka W3MEHEHHS ONTHUECKOH MJOTHOCTH OTAEJbHBIX NOJOC

NOTJOUeHUS BYJKaHu3aTa 140 B npouecce HOHH3AUHOUHOro CTapeHHs

JieHa KHHETHKAa HM3MEHEHHs ONTHYeCKOH IJIOTHOCTH OTAEJBbHBIX I10J0C TO-
raomeHus: ByJakanuzata Ne 140 B npollecce HOHH3aLLMOHHOIO crapeHusi, Ha-
6ai0faeTcsi yBeJHyeHHe noJochl noraouienuss npu 3400 ci—!, xapakrepHoi
IS BAJNEHTHBIX XoJebaHuH THAPOKCHUABHHX rpynn B cnuptax [1]. Onuospe-
MEHHO TPOHCXOJHT 3HAYHTEJNbHOE YBENHUEHUe HHTEHCHBHOCTH MOJOCHI MOTJ0-
utenus: npu 1308 cx~!, coorBercTByIOUEH NJIOCKOCTHHIM HedOpPManHOHHLIM
KoJe6aHNuAM THIPOKCHABHBIX FPYNN B CIHPTAX H BAJICHTHHIM KX0Je6aHHAM

>\ C—O-rpynn B kucnorax [1]. Ha6aopaercs pocT B paciiMpeHne 110.10ChI
noryomenrst npu 1650 cM~!, uto yKa3niBaer Ha yBeJHYeHHe KOJNHYECTBA CBSH-
3el C= C u C = O, conpsixeHHBIX ¢ ABOiHON cBsA3bl0. Hapsay ¢ ysesnnue-
HHEM KOJHYECTBA KHCJIOPOACOAEPXKAIUMX TPYIN B MPOLECCE CTAPEHHS Ha-
6.tofaetcst 06pasoBaHie M 3HAYHTEJNbHBIN POCT KOHLEBBIX METHALHBIX TPYIIN,
Ko1Ie6aHUAM KOTOPHIX COOTBETCTBYET IoJjoca INoraoieHus npu 1375 cu—!
H, mo-BuaumMoMy, npu 1362 cu~! [1]. Tlosirserne KuCIOpOACOAEPIKAIHNX
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TPYIN H JeCTPYKUHS HPHBOJHT K YBEJIHUCHHIO TIOJSIPHOCTH CHCTEMBI, & TakK-
e [HJIEKTPHUECKOH pesakcauuu u 3jaexkrponposoanoct. [lepecrpoiixa
NPOCTPAHCTBEHHOH CUIMBKH BYJKAaHH3aTa J0JXKHa H3MEHHTb SHEPrHIO AKTH-
BAUMH KaK [HIOJbHON peJakcalliy, TaK H Ipouecca 3JeKTPONPOBOAHOCTH.

B pa6ore HM3yuanoch M3MeHEHHE 3JCKTPONPOBOLHOCTH U AH3JIEKTPHYE-
CKHX TOTepb BYJKAHH3ATOB MOJ MNEHCTBHEM pas/JHuYHbIX (aKTOPOB HOHH3A-
[IUOHHOrO crapeHus. VaMeHeHHe p, HEHANOJIHEHHOrO Y HAMOJHEHHOro BYJ-
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Puc. 2. Uameneune p o, ByJaxannsata !40 co BpemMeHeM CTapeHHA

TP BO3AENCTBHH UYACTHYHLIX pa3psnos (/), MPOLYKTOB pasps-

na (2), yactTHuHbIX paspajaoB B aTmoctepe asorta (3), Temnsosoro
ctapennd (4)

KAHU3aTOB IIPH BCEX BapHaHTaX CTapeHHs MHOKa3aHul Ha puc. 2 u 3. Kak
BHIHO H3 PUC. 2, U3MeHeHHe p, HeHAIIOJHEHHOro ByJKaHu3aTa [0 AEHCTBH-
€M TNOJIHOW HOHM3ALHUH H TOJAbKO IPOAYKTOB paspsana noiobHbl: HabmoLaer-
¢s1 yMeHbllleHHe p, Kaxk npu 20°C, Tak u NpH TNOBLILEHHBIX TeMiepaTypax.
Ilpu tennosom crapeduu npu 100°C (B armocdepe BO3AyXa) BCJACACTBHE
JOBY/NKAHH3A1HH NPOUCXOJHUT yBeJHUYEHHE Py, CJAEAOBATE/bHO, TEIJIOBOH 3(-
(peKT npu IelCTBHM HACTHYHBIX Pa3psA0B HA HCHAIOJHEHHbie BYJIKAHH3aThl
HMEeT BTOPOCTeNeHHOe 3HaYeHHe.

Tlpu BO3AEHCTBHH NOSHOH HOHH3ALUUH WX NPOAYKTOB Pas3psioB OKHCJIH-
TeNbHble MPOLIeCChl TPHBOASAT K AECTPYKIMH JHMHEHHOH ILenH noJuMepa,
BCJAEACTBHE Yero yMeHblaeTCs SHePTUsl aKTHBALHH npollecca MPOBOAHMOCTH.
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OxucaeHHe npHMeced TPHBOAHT K YBEJTHUEHHIO [PHMECHOH IPOBOLHMOCTH
(puc. 2). Pacnan runponepekuceli, H30030HHIA, CEPHbIX CBA3¢H NPHUBOJHUT
K 00pa3soBaHHI0 CBOGOMHBIX DajJMKAJOB, HH3KOMOJEKYAAPHBIX «OCKOJKOBY»
NnojqHMepa, 4TO SBJSETCA IIPUYHHON VBeJHYEHHS BBICOKOTEMMEDATYDPHOH
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Pruc. 3. Hsmenenne p, ByJaxanusara 144 co BpeMeHEM CTapeH#s

7IpH BO3EfiCTBHH 4acTHYHbIX DaspAnos ([), upoayktos paspd-

oa (2), 4acTHYHLIX pa3paaoB B aTMochepe azora (J), TemmoBoro
crapenus (4)

3JeKTPONPOBOJHOCTH HEHATIOJHEHHOrO BYJKAaHH3aTa CO BPEMEHEM CTapemHs.
B npouecce BO3NEHCTBHA YacTHYHbIX PA3PSIIOB HA BYJKAHU3AThl B aTMOC-
¢epe a3oTa Hen3OexKHbl OKUCJANTe/LHbIE DCAKIHKH, OITOMY XapakxkTep H3Me-
HEHNSl Py NPH AJAUTEJbHOM CTAapeHUM NMOAOGeH CTAPEHHIO NIPH NOJHOH HOHH-
SaLBH.

[Ipn BO3AeHCTBHH TOJbKO IPOAYKTOB Pa3psila Ha HAMOJHEHHbIH BYJKa-
Huzat (pHuc. 3) Pp HECYLIECTBEHHO H3MEHHTCS CC BpeMeHeM CTapeHHsd, Mo-
A06HO BAHAHHIO TenacBoro crapesss npu 100°C. I1pu BosmelicTBHH NOJIHOTO
Ipoilecca MOHH3aLMH M3MeHeHHS p, BelNHKH. Ecam cTapenue HamoJHEHHOTO
ByJKaHH3aTa B NPOIYKTaX pa3psjaa NPHBOAMUT Ha NePBOH CTAAMH K YMCHb-
INEHHIO Pp, TO BJHSAHHE CyMMapHOro 3¢¢exkTa HOHH3aUHH — K YBEJIHUYEHHIO Py
npu 70°C (puc. 3). IlpoTuBONONOMKEH XapakTep U3MeHEHHS p, W NPH AJIH-
TenbHoM crapenn. CrefoBaTenbHO, HeJL3sT ONPEACASIONIAM [PH HOHH3A-
I{HOHHOM CTapeHHH HAMOJHEHHBIX BYJKAHH3ATOB CUHTATh YACTO XHMHUYECKYIO
NpYPONY B3aHMOIEHCTBHsi. Takum 06pas3oM, aHANH3HPYsl XapakTep H3MeHe-
HHS 3JCKTPONDPOBOJHOCTH NPH HOHU3AUHOHHOM CTAapEHHH, MOXKHO CUHTATH,
UTO, €C/IH /ISl HEHANOJHEHHLIX BYJKAHH3aTOB IPHUPOAA CTAPCHUS MMeEeT Xa-
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pakTep (OKHC/IEHHEe — NeCTPYKUHS), TO M4 HANGAHeHHbX CYLIeCTBEHHO
BJMSIHHE 3JEKTPOHHON K HOHHOH 60MGapAKPOBKH. '

Ha puc. 4 noxasanr H3MeHenus tg Smax H DOTEPH NPOBOAHMOCTH BYJIKa-
HH3ATOB €O BpeMEHeM CTapeHHs INpH BO3ACHCTBHH Das3iHYHbIX (HaKTOPOR
HOHM3AUHOHHOrO npolecca. Kak euano, Bo Bcex cayyasx HaGJII0AaeTCs POCT
tg 6max, MOTEPL HPOBOAMMOCTH, MPHYEM HAMGOJbIIUIT IIDH BO3JEHCTBHH Ya-
CTHYHBIX paspszioB B aTMOC(epe BO3AyXa M MeHbIUH{ IIPH BO3AEHCTBHH IIPO-
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Puc. 4. Hamenenne tg6 max u tgd 70°C BynkanusaToB co BpeMeHeM CTa-
PEHHS IPH BO3eilCTBUH 9aCTHUHLIX paspanos (/), mpoaykTos paspsana (2),
YACTHUHBIX DPaspsiioB B aTMocdepe azora (3)

IYKTOB paspsifa. IlosyueHHble pannble MOXKHO OOBACHHTL CAEAYIOIHM 00-
pasoM. IlepronpuunHOil H3MeHeHHs] CTPYKTYDPbI BYJKaHH3aTOB B pesy/brare
BO3JEHCTBHS YACTHUHBIX Pa3psLoB fABJAETCS 3JIEKTPOHHO-HOHHasi 6oMbapian-
poBka. OnHako JJs He3al[HIEHHOTO ByaxkaHusaTa Ne 140 mpouecc H3MeHe-
HHS CTPYKTYPHl HOCHT XHMMYECKHH XapaKTep, TO €CTb OCHOBHBLIMH Pa3pyIlIato-
wuME aredtamu aBJasioTes Og, Og, OKHCABI 330Ta ¥ T. A. DTO NOATBEDKAALTCH
XapakTepoM 3aBHCHMOCTEH tg Smax = f (1) u tg 8 _occ = [(t) A1g BV/IKaHu3a-
Ta Ne 140 nogo6eH ans BceX Tpex C/yyaeB CTapeHHs.
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VY 3auumeHsoro Byakanu3ara Ne 144 3aBHCHMOCTH MakCHMyMa AH3JIEKT-
PHUYECKUX IOTEPHh U MOTEPb MPOBOAMMOCTH HOCAT CJOXMHBIN xapaktep. [Ipu
BO3JICACTBHH YaCTHUYHBEIX pa3psiloB B aTtMocdepe HHepTHOro rasa (asora),
BEJNHYHHA tg8max CO BpeMeHeM cTapeHHsi He MeHseTcd. [Ipu BoszpelicTBHH ke
APYTrHX (akTOpPOB CTapeHHsi [a)e CHUxXKaercsd (4TO TOBOPHUT O CIIMBKE)
B NepBble Yachl cTaApeHHusl, a 3aTeM Bo3pacraer. Ilogo6HbIEe AaHHBle MOJyue-
HBl NPH CTapeHHH IOJHMEepHBIX HIH3JEKTPHKOB 4YaCTHYHBIMH paspafaMu
B pabore [2]. MoXHO chenaTh NpeaNoJIO>KeHHe, YTO IIPH HOHH3aLHOHHOM
crapeHuu Bysakanuzara Ne 144 ocHOBHYIO poJsib B H3MeHEHUH CTPYKTYPHI HIpa-
eT 3J€KTPOHHO-HOHHAA OoMOapAHpPOBKA W TOJNBKO NpH 6GoJee AJIUTEJIbHOM
cTapeHHH Bce OoJibllee BJHAHHe HauHHAeT OKa3blBaTb XHMHYeCKas NPHPOAA
MeXaHH3Ma CTapeHHs.

CpaBHHBast U3MEHeHHs] CBOHCTB HEHAMOJHEHHOro BYJKaHU3aTa IpPU BO3-
JAEHUCTBHH CYMMAapHOrO npolecca HOHH32IMM M INIPH BO3MEHCTBHUU TOJBKO
NPOIAYKTOB pa3pana (H3MeHeHHsA CBOHCTB NOJOOHBI), MOXKHO BBICKa3aThb
NPeANoJ0KeHHe 0 XHMHUYeCKOH NPHPOXe MeXaHH3Ma pa3pylleHHs HeHanoJ-
HEHHOro BYJKaHH3aTa YaCTHYHBIMH paspsapaMu. [Ipy Bo3peHcTBUM YaCTHU-
HBIX Paspsi/loB Ha HAmNoJHeHHble 3allUileHHble BYJKAHU3aThLl 3HAUHTeJbHA
POJIb 3JEKTPOHHOH H HOHHOH G0MOapIHPOBKH.
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