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BBenenue. Bsoxynme Ha ocHOBE cynb(aTa KaJbLMs JOJKHBI 00JaaaTh pa3ind-
HBIMM XapaKTEPUCTUKAMU B COOTBETCTBUM C TEXHOJIOTMUYECKUMHU U 3KOHOMHYECKUMHU
TpeboBaHusIMU. CKOPOCTH TUApPATAlUU U YIPOUYHEHUSB 3HAUUTEIbHON CTENEHU 3a-
BUCST OTPEAKIIMOHHON CIIOCOOHOCTHU BSDKYIIET0. B OCHOBHOM, peakMoHHas Croco0-
HOCTb - 3TO pe3yJibTaT YCIOBHHA 00€3BOXKMBAHUS MPUPOAHOro rurca (($ha3oBbiil co-
CTaB U J1e(hEeKThl KPUCTAIUIMUECKON PEUIeTKH), YCIOBUI MoMoJa (TOHKOCTh) U yCIIO-
BUl XpaHeHusi(ctapenue). Kpome Toro, Ha 3TO BIMSIIOT yCIOBUSAETO (JOPMUPOBAHMS,
a TaK)Ke TUI U KOJMYECTBO COJAEpKAIMX B HUX MpuMecen. [Ipyrumu BaxHbIMU (Pak-
TOpaMH SIBJSIOTCSIMHTEHCUBHOCTh TMEPEMEIINBAHUSAN H3MEHeHueTemneparypsl. s
pEryJIupOoBaHMs MPOLECCOB NEPEPA0OTKU OT HECKOJBKUX MUHYT O HECKOJIbKUX Ya-
COB M YNPOYHEHMS BSKYIIMX HAa OCHOBE CyJb(aTa Kadablusl YaCTO MPUMEHSIOT pa3-
JTUYHBbIEBUIBI 100aBOK [1]. BiausiHue TemmepaTypbl Ha PacTBOPUMOCTH Pa3IUUYHBIX
¢da3 cynbdara KaJiblus MOKa3aHoHa puc. 1.
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PactBopumocTs a3 cynbdara kanblus, ClIOCOOHBIX K THAPATAllUU, YMEHBIIAETCS C
MOBBIIICHUEM TEMIIEPATYPBhI, YTO TOHMKAET CTEIICHb MEPECHIIICHUS U, TAKUM 00pa3oM,
OTpHUIIATENILHO BIUSET HA CKOPOCTh TUPATAMOHHOTO nporiecca. Ho ¢ apyroit cropoHbl
U3BECTHO, YTO MOBBIIICHUE TEMIIEPATYPhl OOBIYHO YCKOPSET XUMHUUYECKYIO PEaAKIIHIO.
[enpio HacTOAIIEH paOOTHI SBIIAETCS ONPECICHUE TOMUHUPYIOUIETO PaKTopa.

Pe3yabTaThl HCCII€I0BAHNS

N3Mepenue 31eKTponpoBOHOCTH (PUC. 2) MOKA3bIBAET B MEPBbIE MUHYTHI pearu-
pPOBaHUS CTPOUTEIILHOTO TUIICA C BOJOW OXXHAAEMBIN pe3ysibTaT, & UMEHHO, MOBBI-
HIEHHYIO PACTBOPUMOCTH IIPU HU3KUX TEMIIEpATypax (3TO 00YCIOBICHO MPAKTUYECKU
JUHEHHON 3aBUCHUMOCTBIO DJIEKTPOIMPOBOJHOCTH OT KOJMYECTBA HMOHOB Cyibdara
KalblKs B 3TUX yclioBusax) [3-5]. [locie nocTuxeHus MakcCuMyma HacTylnaeT UHIyK-
[IUOHHBINA MEPUO]], T/I€ IPOUCXOJIUT 00pa30BaHUE U CTAOMIM3AINS KPUCTAIUTMYECKUX
3apOJbIIeil. Y IMBUTEIBHO, YTO €r0 MPOJOJIKUTEIIBHOCTh COKPAIIAETCS ¢ YMEHbIIIE-
HUEM CTEIEHU HaCHIIIEeHUs (T.€. ¢ MOBBbINIEHHEM Temmeparypsl). [locnemytomee mo-
HUKEHHUE AJIEKTPOIIPOBOIHOCTH CBSI3aHO C 00pa30BaHMEM MEHEE PacTBOPUMOTO JH-
rufparan3 noxyruapara. OueBugHO, 4To 3TOT npouecc npu 30°C 3akaHuMBaeTCs
paHbIlle MO0 CPABHEHUIO C JAPYTMMHU MPUBOJIUMBIMHU Temiiepatypamu (puc. 2). Takum
00pa3oM, MOXHO CJieJlaTh BBIBOJ, YTO CITYCTS HEKOTOPOE BpeMsi, TeMIepaTypHbIN
(dakTOp XMMHUYECKOW pEeaKIMy HACTOJIBKO MOJIOKUTEIBbHO BIUSAET HAa THUApPATAI[UOH-
HBIH MPOIECC, YTO OH HE TOJHKO CKOMIICHCHUPYET MEPBOHAYAIbHYIO MOHWKEHHYIO
PacTBOPUMOCTD, HO JIayK€ JAaCT CYMMAPHBIN YCKOPSIOIWUNA 3 PEKT.

N3BecTHO, 4TO C TMOMONIBIO YyibTpa3Byka BbiCOKOW wmotmHocTu (PUS) MoxHO
YCKOPHUTH MPOIECC THAPATALNU BSHKYIIIUX HA OCHOBE Ccyib(dara kanbius [7-9]. O6pa-
00TKa CYCNEH3UW W3 CTPOUTEIHHOTO THICA YJIbTPa3BYKOM BBICOKOW MOIIHOCTH
(PUS) npuBOIUT K U3MEHEHUIO B MPOIECCaX PACTBOPEHUS U TUApaTaiuu. Ita oopa-
00TKa TaKKe BBI3BIBACT MOBBILIEHUE TEMIIEPATYPhI CUCTEMBI (CM. puc. 3).

[Ipn cpaBHEHUH pe3yJIbTATOB KOHAYKTOMETPUUECKOIO ONHCAHUSATUAPATALUN
CTPOUTEIBHOTO TUrca 06€3 U ¢ yJIbTPa3BYKOBBIM BO3/CHCTBHEM OYEBUIHO, YTO KPH-
BbI€ DJIEKTPONPOBOIHOCTA UMEIOT CXOXKUW Xapaktep. To ecTh MOBBIIEHNE TEMIIepa-
Typbl CyCIIEH3UHU NPUBOAUT K MEPBOHAYAIHLHOMY MOHMKEHUIO 3JIEKTPOMPOBOTHOCTH.
[Ipu 5TOM CHOBa MMEET MECTO COKpAIIEHUE WHIYKIIMOHHOTO Tieproia (cTabuin3anus
3apoJIbIIe00pa30BaHus), a caM MPOIECC THAPATAIMHN TaKXKe YCKOPSETCS ¢ YCUJICHU-
€M MOITHOCTH YyJIbTpa3ByKa (T.€. MOBBIIIEHUEM TeMIIEpaTypbl CYCIICH3HUN ).

OnHako €cTh W OTJIMYKME B TIEPBbIC CEKYHJbl BO3JCHCTBUS YJIbTPa3ByKa BBHICOKON
morrHocTH (PUS), korga cycnensuu, moaBepracmMble yiabTpa3ByKoBOM 00paboTKe, HE
YCIIEBAIOT HArpeBaThCs, U MOATOMY JOCTUTAETCS Cpa3sy MaKCUMYMAJIEKTPOIPOBOIHO-
ctu (MakcuMalibHOE TepechliiieHue). [IpuMepHo mociae oAHOM MUHYTHI BO3JEHCTBUS
yJIbTPa3ByKa BbICOKOW MOIIHOCTH CYCIIEH3WU HArpeBarOTCS 10 MAaKCMMAJIbHOTO 3HA-
YEHUs, U, COOTBETCTBEHHO, C YMEHBIIEHUEM PACTBOPUMOCTH CHHKAETCS 3JIEKTPO-
MIPOBOJIHOCTb.

C yeM ke cBsIi3aHO ATO oTaMuKre? M3BEeCTHO, UTO B YACTHUIIAX BSHKYILIETO BO BPEMs
momoJia 1 o0ura o0pa3yrorcs Mexanudeckue e ekt (Tpemunsl). Kpome Toro,
YaCTHUIIbl OY€Hb CKJIOHHBI K arJIoOMepalliu, a BOJHBI YJIbTPa3ByKa B CYCIIEH3UIX MPHU-
BOJISIT K IUCTIEPTUPOBAHMIO U K pacnaay (paspyiieHuto) yactuil [10].
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Puc. 3. KoHIykTOMETpHYECKOE OMHUCaHKE poIiecca TUApaTallii CTPOUTEILHOTO THUTICA B CYCIICH-
3usix (k/TB = 20) mpu BO3EUCTBHUH YIbTpa3Byka BeICOKOM MomtHOCTH (PUS)
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Puc. 4. I'panynomeTrpuydeckoe pacipeeseHue YacTUIl CTPOUTEIBHOTOo Turica 0e3 u ¢ 00padoTKoN
yJIbTPa3ByKOM BbICOKOM MouHocTH (PUS)

Puc. 5. CpaBHeHME CTPYKTYp F'MIICOBOTO KaMHs: ClieBa - 0€3 BO3JEHCTBUS YIbTpa3ByKa, CIIpaBa - C
BO3JICHCTBUEM YIIbTPa3ByKa BbICOKOM MomHOCTH (50 BTxc/Mm)

Ha pucyHke 4 nmokas3aHo, 4TO C MOBBILIEHUEM MOILIHOCTH YJIbTPa3ByKa JEHCTBU-
TEJIbHO 3HAYMTENIbHO YBEJIMYUBAETCS JOJII CBEPXTOHKHMX dYacTull (MeHblie 1 um).
NMeHHO 0OJIbIIMM KOJUYECTBOM MaJblX YAaCTHIl U MOBBIIIEHHBIM MX PACTBOPEHHEM
00yCJIOBJIEHO BBICOKOE 3HAUYEHUE AJIEKTPONPOBOJIHOCTH B MEPBbIE CEKYHIbI 00padoT-
KM YJIBTPa3BYKOM BbicOKO# MoiHoCcTH (PUS).

Ha pucynke 5 nokasaH pe3yJsbTaT BIMSHUSA yJIbTPAa3ByKa BBICOKOM MOIIHOCTHU HA
(dbopMHpOBaHHE MHUKPOCTPYKTYpPbI THIICOBOIO KaMHA. YCKOpPEHHBIN Mpoliecc Tujipa-
Talluud TPUBOJAUT, KaK OXKUIAJIOCh, K 00pa3oBaHUIO0O0JIEE MEJIKHX KPHUCTaUIOB.
Crpykrypa BeITISAUT OoJiee miuoTHOM. Ompenenenue TBEpAOCTH 1o bpunento pas-
JIMYHBIX 00pa3lioB J0Ka3aji0, YTO MEJIKOKPUCTAJUINYECKasl U YINIOTHEHHASA CTPYKTypa
T'MIICOBOTO KaMHs 00yCJIaBJIMBAET MOBBIIIEHNE TTOBEPXHOCTHON TBEPIOCTH.
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Teépaocte no BPUHENNIO

0Ws/ ml 50 Ws / ml 100 Ws / ml

YaencHaa nogaagaemas sHeprua [Bre/mn]

Puc. 6. [ToBepxHOCTHAst TBEPIOCTH OOPA3IIOB, MTOJYUYESHHBIX U3 CTPOUTEIILHOIO THIIca 03 1 ¢ 00pa-
00TKO# yIbTpa3BykoM BbIcOKO# MolHOCTH (PUS)

BoiBoawbl. [loaBoa 3HEprunc MOMoOIIbIOYJIbTpa3Byka BbICOKOM MourHocTH (PUS)
MIPUBOJIUT 3HAYUTEILHOMYYBEIMYCHUIO CKOPOCTUPACTBOPEHUS U YCKOPEHUIO THIpa-
TaluK BspKyIIero. [IpuuuHaMu JJist ATOTO SIBJSIOTCS YBEJIIMUECHHUE PEAKIIMOHHOM TO-
BEPXHOCTH B Ha4YaJIbHbIE MOMEHTHI M3-3a JECAITPErUPOBaHUS U pacmaja 4acTHI] Bs-
KYIIETO U YCKOPEHHE XUMUYECKOU PEeaKIMU 3a CUET MOBBIIICHUS] TEMIIEPATYPhI B CH-
creMe. [loHmkeHHast paCTBOPUMOCTD MOJYTHAPATA C IOBBIIIIEHUEM TEMIIEPATypPhl pe-
aKI[MU HE OKa3bIBACT 3HAYUTEIILHOTO BIUSHUS Ha MPOIIECC THApPATALINH.

B pesynbrare Bo3necTBUS yiabTpa3Byka BeICOKO# MomtHocTd (PUS) dhopmupyer-
Csl IJIOTHAsl CTPYKTypa TUIICOBOIO KaMHsS, COCTOSIIAs M3 MEJKUX KpUCTaIUIoB. Ero
MOBEPXHOCTHASI TMPOYHOCTh TMPEBBIIIAET MPOYHOCTH HEOOpPaOOTaHHBIX 00pa3IoB
npumepHo B 1,2 ... 1,4 paza.
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