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JIEKTPOITPOBOISIINAN MPONIAHT M CIIOCOBBI ET'O M3IrOTOBJIEHHU S U
HPUMEHEHHWA

ONNICAHUE

00J1aCTh TEXHUKH, K KOTOPOH OTHOCHTCS H300peTeHue

[0001] BapuaHThl OCYLIECTBICHHS HACTOSIIIEr0 W300pPETeHHsT B IIEJIOM OTHOCSTCS K
TUAPABINYECKOMY pPa3pblBy TEOJOTMYECKUX TOJI TOPHBIX MOPOA M, B YaCTHOCTH, K
3JIEKTPONPOBOASIIAM MPOMIIAHTAM, KOTOpPbIE MPUMEHSIOT MpH HWHTEeHCH(PUKAIUN 100bMU
METOZIOM THJIPABJIMUYECKOTO pa3pbiBa MPOAYKTHBHBIX IUIACTOB, COAEPXKAIUMX ra3, HePTh WU

TEPMAJIbHBIC BOABI.

IlpeamecTBYIONIHI YPOBEHb TEXHHKH HACTOSIIIETQ H306DeTeHl/lﬂ

[0002] Jns uaTeHcudukaumu n1o0erau U Oonee 3(QPEeKTUBHON TOOBMHU YIIIEBOAOPOIOB U3
rTyOUHHBIX TOJIII TOPHBIX OPOJ, OCOOEHHO TOJI TOPHBIX MOPOJ ¢ HU3KOH MOPUCTOCTHIO W/HIIH
HU3KOH NPOHULIAEMOCTBIO, LTMPOKO UCMONB3YIOT TEXHOIOTHIO CO3AAHNS UCKYCCTBEHHBIX TPELUH
B YIJIEBOJIOPOJOCOMAEPKAIUX TOJNIIAX TOPHBIX MOPOA (KOTOPYH Ha3bIBAIOT T'MIPOPa3phIBOM
IJIacTa, TUAPABIMYECKMM pa3pblBOM IUIACTAa WJIM HPOCTO THApopa3pbiBoM). [Ipm TunmyHOM
TUIpOpa3pbiBe IJIACTa B CKBAKMHY HACHETAIOT MOJ AAaBJICHUEM TEKYy4He CPEeZbl, 3TO BbI3bIBAET
oOpa3oBaHHMe TpEIIMH B TOJINAX TOPHBIX TMOPOA BOKPYr CTBOJIA CKBO)KMHbI U CO3JaHUE
BBICOKOIIPOHUIIAEMbIX KAHAJIOB, KOTOPBIE CIIOCOOCTBYIOT TEUEHHUIO YIJIEBOAOPOAOB B CTBOJ
CKBaKUHBL. [ MapOpa3phIBhI IJIaCTa MOTYT BBIMOJIHATH B TOPU30HTAJIBHBIX 1 HAKJIOHHBIX, & TAKXKe
BEPTUKAJIBHBIX CTBOJIAX CKBAXKHH, U JINOO B HEOOCAKEHHBIX MHTEPBAJIAX CKBAXKHHBI, JINOO Yepes
neppOopariOHHbIE OTBEPCTHS 00CAKEHHBIX CKBAJKUH.

[0003] Hanpumep, B 00ca’k€HHBIX CTBOJIAX BEPTHKAIBHBIX CKBAKHH TEKYUIHE CPEIIbl BBIXOMIST
NIOZ] BBICOKHMM JIaBJICHUEM M3 CTBOJIA CKBAKUHBI Yepe3 nephOopallioHHbIE OTBEPCTUS B 0OCATHBIX
TpyOax M OKPY’KAOIIeM LEMEHTEe W BbI3bIBAIOT PACTPECKUBAHHME TOJII TOPHBIX IOPOA C
oOpazoBaHHEeM OOBIMHO TOHKHX, KaK NPABWIO, BEPTUKAJBHBIX JIMCTOBHIHBIX TPEIIUH B
IIyOMHHBIX TOJIIAX TOPHBIX IOPOX, B KOTOPBIX OOBMHO HaxomsT HepTh M ra3. ITH
UCKYCCTBEHHbIE TPELIMHBI, KaK IMPaBUJIO, PACIPOCTPAHSIIOTCS IO JaTepald Ha 3HAYUTENbHOE
paccTosiHUE OT CTBOJIAa CKBAXKMHBI B OKPY>KAOIIHE TOJLIY FTOPHBIX TOPOA U PACIPOCTPAHSIIOTCS 110
BEpPTUKA/M, [IOKAa TpELIMHA He JOCTUTHET TOJIIM TOPHBIX TIOPOA, KOTOpas JIErKO He
pPacTPEeCKUBAETCSI W HAXOOUTCS BBIE W/MIM HIDKE TpeOyeMoro HWHTepBaja THIPOpPas3pbIBa.
Hampasnenus MakCuManbHOTO U MUHMMaJIbHOTO TOPU30HTAIbHOTO HAIIPSIXKEHUs B TOJILIE TOPHBIX

MOPOJT OMPEACIISIOT a3UMYTAIBHYIO OPUEHTAIUIO 3THX HUCKYCCTBEHHBIX TpermuH. OOBIMHO eciu
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TeKy4asi Cpeaa, KOTOPYIO MHOTA Ha3bIBAIOT OypPOBBIM PACTBOPOM, HATHETa€Masi B CKBAKHHY, He
COMEPIKUT TBEPABIX HYACTHI], KOTOpPbIE 3aCTPEBAIOT B TPELIMHE TOCJE OCIa0JIEHUs aBJICHUS
TEKy4el cCpefbl, TOr/ia TPELUINHA CHOBA 3aKPBIBAETCSI M OOJbIIAst 4aCTh MPOCBETA MPOHHUIIAEMOTO
MPOBOJSALIErO KaHAJIA yTPAuYUBaETCsl.

[0004] DTU TBEpAbIE YACTULIbl, HA3bIBAEMBbIE MPOIIMAHTAMH, KaK IPABHWJIO, COCTOAT U3
MECYaHbIX 3€PEeH WJIM KePaMHMYECKUX YaCTHL, W TeKydas CpeAa, KOTOPYK HCIOJIb3YIOT IJIs
HArHETaHUSl STUX TBEPHAbIX YACTHULl B CKBAXXHHY, OOBIYHO IOCTATOYHO Bs3Kasi C TE€M, YTOOBI
YaCTHULbl MPOMNMNAHTa OCTABAJINUCH MOIPYKEHHBIMH B TEKy4yH CpeAy IO Mepe €€ NBUXKEHHUsS B
CKBa)XXMHE M HApPyXy, B UCKYCCTBEHHbIE TpeuuHbl. Ilepen moObrueil n3 TpeImMHOBATHIX TOJII
TOPHBIX TOPOA MaTepUasbl, KOTOPbIE HA3BIBAIOT «Pa3pyLIUTENSAMI» U KOTOPbIE TAK)KE HATHETAIOT
B CKBAXXHHY B JKHIKOM OypOBOM pacTBOpE AJsl TMAPOpPa3phIBa, IMocie TpedyeMoro BpeMeHU
3aJ€PKKU CHUIKAIOT BA3KOCTb JKUAKOCTU TUAPOPA3pbiBa, YTO IO3BOJISAET JIETKO YIAJIUTh 3TH
TEKY4He CPEAbl U3 TPELIMH BO BpeMsi JOOBIUH, IIPH 3TOM YaCTHULIBI ITPOIIIAHTA OCTAKOTCS HA MECTE,
B HMCKYCCTBEHHBIX TpPELIMHAX, U HE IMO3BOJSIOT UM 3aKpbIBATbCA M, IOCPEIACTBOM 3TOrO,
CYIIECTBEHHO 3aTPYAHSATh TeUEHUE Yepe3 HUX N00BIBAEMOH TeKy4el Cperbl.

[0005] IIponnmaHTbl MOIYT TakXe pa3MelaTb B HCKYCCTBEHHBIX TpPEIIMHAX BMECTE C
MaJIOBSI3KOI TeKyuel cpenodl mpu paboTax Mo THUAPOPa3phIBY, KOTOPBIE HA3BIBAIOT BOISHBIM
THAPOPA3PHIBOM WM TUAPOPA3PHIBOM C PEAr€HTOM Ha BOAHOW OCHOBE. JKHIKOCTh ruApOpa3phiBa
NPU TUAPOPA3PBIBE BOAOH MpencTaBisieT coO0i BoAy ¢ HEOOIbIINM KOJHYECTBOM MOJIUMEPA HITH
apyrux nobaBok miu 0e3 Hux. ['MapopaspbiB BOJOH UMEET MPEUMYIIECTBO, KOTOPOE COCTOHT B
OoJee HU3KON CTOMMOCTHU MPUMEHSIEMOM TeKy4el cpenbl. Takske B Cliyyae MPUMEHEHHs CETYaThIX
NOJMMEPOB BaXKHO, YTOOBI pa3pymiuTesd ObutM 3(PQPEKTUBHBIMH, HHA4YE TEKYYyH Cpeay
HEBO3MOXKHO Oy/eT M3BJIeYb M3 TPELIMHBI, YTO (DAKTHMYECKH OTPAHUYHMT TEUEHUE IUIACTOBBIX
¢monnos. Tlockonpky Tekydasl cpela He ceTdaTasi, BOISHBIC THAPOPA3pPbIBBI HE 3aBUCST OT
3¢ EKTUBHOCTH pa3pyIIUTENEH.

[0006] K mupoko mnpuMeHsieMbIM NPOMNIAHTAM OTHOCAT NPHUPOAHBIE IECKH, MECKH CO
CMOJISIHBIM TIOKPBITHEM W KEepPaMHYECKHe MpOMMaHThl. KepamMuueckue NpONIaHThl OOBIYHO
W3TOTABJIMBAIOT U3 MPUPOAHBIX MATEPUAIIOB, TAKMX KaK KAOJHMHOBBIE U OOKCUTOBBIE TJIMHBI, OHU
JA0T psil NPUHLUIHAIBHBIX TPEUMYIIECTB IO CPABHEHUIO C NECKAMU MIIN MIECKAMHU CO CMOJISTHBIM
MOKPBITHEM, IPEXKIE BCErO 3TO CBA3AHO C IMPENEOM MPOYHOCTU IPU CXKATUU KEPAMUYECKOTO
MarepHaia MpOMBILIUIEHHOTO MPOM3BOACTBA U (POPMOIT HaCTHULL, OYE€Hb OJIM3KOH K ChepruecKOm.
[0007] HecMotpss Ha TO, YTO HCKYCCTBEHHOE OOpa3oOBaHUE TPEIIUH SBJSIETCS BeChMa
3¢ eKTUBHBIM HHCTPYMEHTOM IPU T00BINE U3 YIIIEBOAOPOIHBIX MPOAYKTUBHBIX IIACTOB, 00BEM
CTHMYJIUPOBAHMs, OOECIeYNBAEMBbI 3TUM MPOIECCOM, B 3HAYUTENBbHON CTENEHH 3aBUCHUT OT

CIIOCOOHOCTHU CO34aBaTb HOBBIC TPCIIWHbI, WKW CO34aBaTb WKW YAJIHWHATH CYLICCTBYIOLIUEC
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TPELIMHBI, & TaKXXe OT CIMOCOOHOCTH TOANEPKUBATH CBSA3b C TPEIIMHAMH IyTEM JOJDKHOTO
pasMelneHus nponmnanTa. bes 1omKHOro pa3MeleHus MponnaHTa TPELIHbI, CO3aHHbIE BO BpEMsI
T'HPaBJIUYECKOTO Pa3phiBa IJIACTA, MOTYT UMETh TEHACHLIUIO 3aKPbIBATHCS, TOCPEACTBOM 3TOT0O
CHIDKAsE BBITOIBI OT OOpaOOTKU CIIOCOOOM THAPABIMYECKOTrOo pasphiBa rmiacta. OmHAKO He
CYIIECTBYET HAIEKHBIX CIOCOO0OB OOHAPY)KEHUS, ONPENETICHUs MECTOIOJIOKEHHUSI U OMHCAHUS
XApaKTEPUCTHK Pa3MEIIEHHsI POMIAHTa B TPELIMHAX HAa JOCTATOYHO OOJBIINX PACCTOSIHHUAX OT
CTBOJIa CKBAXKMHBI U, COOTBETCTBEHHO, MTOATBEPIKIECHUS ObUIO JIM TAKOE Pa3MELIEHNE TOJKHBIM.
[0008] CoBpeMEHHOE COCTOSIHUE TEXHOJIOTHH BBISIBJIEHUS IPOMIMAHTAa OrPaHUYEHbI
OTHOCUTENIbHO HEOONBIIMMU PACCTOSHUSIMM OT CTBOJIAa CKBaXXKMHbI (MakcumyMm or 12 mo 18
moMMoB). B HacTosiinee Bpems [ ONpenesieHus] IPUCYTCTBUS MPOMNIAHTa B OOJIACTH BOKPYT
CTBOJIa CKBRKUHBI HCTIONB3YIOT PAIMOAKTUBHBIE U HEPAANOaKTUBHBIE HHANKAaTOphL. HeoOxonnmo
Jy4lle MOHUMATh KaK pa3MeLleH MPOMNMNAaHT B OTJAJIEHHbIX y4aCTKaxX TPELIMH FUApOpa3phIBa.
[0009] PesynbraThl MpeniecTByOLEell padOThl MO MacCOBOMY KapTHPOBAHHMIO TPELIMH
ruapopaspsiBa uznoxensl B padore L.C. Bartel, RP. McCann u L.J. Keck «Mcnons3oBanue
rpaMeHTOB MOTEHIMaNa IPU MaCCOBOM KapTHUPOBAHUM TPEIIUH T'MAPOPA3PbIBA U ONMUCAHUM UX
XapaKTePUCTHKY», MOATOTOBIEHHOM muist 51-it EskeronHol oceHHel Tex HIueckoi KOHpepeHIH 1
BricTaBkH O01ecTBA MH)KEHEPOB-HEP TSIHUKOB, KOTOpas mpoxoauia 3-6 oktaops 1976 r. B HoBom
Opneane, nybmukamust SPE 6090. B 3toii mpemiectByromieil paboTe H3Mepsuid pPasHOCTH
3JIEKTPUYECKOTO TOTEHI[MaNa MEX1y IBYMsI KOHLIEGHTPHUECKUMHU OKPYKHOCTSMU U3 3JIEKTPOIOB,
HAXOMASIIUXCSl TOJA HANpsDKEHHEM U PaclOJIOKEHHBIX Ha TIOBEPXHOCTH 3€MJIM  BOKPYD
BEPTUKAIBHON CKBOXHHBI ruapopaspbiBa. CkBakMHa ObUla TOAKIIOYEHA K HCTOYHUKY
AJIEKTPUUECKOTO TOKA B BEPXHEH HacTh 00CaaHbIX TpyO WM Ha riiyOuHE TpeimuH. 3a3eMiieHue
OBUIO YCTPOEHO HA CKBAKUHE, PACTIOIOKEHHOHN Ha PACCTOSTHUH MPUOJIU3UTENILHO B OTHY MILUTIO OT
CKBa)XMHBI THIPOpa3pbIBa. B TO Bpemst He OBLIO MPUHSITO BO BHUMAHUE, YTO MPOBOA 3a3E€MIICHHS
BBICTyIIaeéT B  KAadyeCTBE HCTOYHHMKA JJEKTPOMArHUTHbIX BOJH. Jnd  y;nydnieHus
3JIEKTPOIPOBOIHOCTH BOBL, MPUMEHEHHOMH JIJIs MpOoLIecca TiAPOPa3phiBa, B Hee 10OaBUIIN XJIOPU/
kajusi (KCl), u TpeuruHbl ObUH pacKJIMHEHBI C TPUMEHEHUEM HEeMPOBOSIIEro necka. [IpuMmensiiu
UMITYJIbCBI TOKa MPSMOYTOJBHON (GOpMBI ¢ YacTOTON moBTOpeHus: | 'l U U3MEpsu TOJNBKO
aAMIUIUTYJbl PA3HOCTH MNOTEHUUANoB. Ui MONydYeHMs] OXHIAaeMbIX OTKJIMKOB MPUMEHSIN
Pa3HOCTHU MOTEHLUAJIOB B COOTBETCTBUM C 3JIEMEHTAPHOMN TEOpHEN, OCHOBAHHOW HA YTE€UYKE TOKa
u3 obcagHOW TpyOBI M TpEeIWH B OJHOPOAHYIO cpeny. ComocraBieHHe TOJEBBIX MAHHBIX C
pe3yJbTaTaMM 3JEMEHTaPHON MOAENH MOKa3aJlo, YTO BO3MOXKHO CAENaTh BBIBOJ 00 OpUEHTAINU
TPELINH, OJHAKO MOCKOJbKY MOJAENb HE YUYHUThIBaJA MOAPOOHOH HH(OpPMALMHM O TpELIUHAX,
NPUMEHEHUE 3JIEMEHTApHON MOZENN He MO3BOJISIET ONPENENIUTh APyTrue CBOMCTBA TPELHH.

[0010] Crniocoba oOHapysKeHUs, ONpENeNIeHIs] MECTOTIOIOKEHHUS U ONUCAHMS XapaKTEPUCTHK
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NnpornIiadnTa, pPasMCIICHHOIO B TPCHIMHAX TUAPOpAa3pbiBa Ha PACCTOAHUAX, MNPEBLIMIAOIINX
HECKOJIBKO I[I-OI\/'IMOB oT O6C21)K6HHOI\/'I CKBAXKHHBI, B HACTOALICEC BPEMS HET, U OH 6bIJ'I 6bI TIOJIC3CH.
CrnenoBaTebHO, CYLIECTBYET MOTPEOHOCTh B YACTHUIAX MPOIIIAHTA, KOTOPhIE MOXKHO OBLIO ObI
O6H21py>KI/IBaTb U ONPECACIIATh UX MECTOIIOJIOXKCHUE B TPEILIMHAX THAPOpA3pbIBa. B HYaCTHOCTH,
6I:>IJ'IO 6bI JKEJIATCIIBHO NOJYYUTh YaCTULIbI MTPOIIIAHTA, KOTOprﬁ OPpUroACH AJIAd paCKIIMHUBAHUSA
TpeIlrH 1 OOHapY>KEHUs] B TPEIIMHAX 4Yepe3 HeKoTopoe Bpems. Takske ObLIO ObI KelnaTeabHO
MOJIY4YUTb 3KOHOMHUYHBIA CHOCO6 HU3rOTOBJICHUSA TAaKHUX YaCTULl IMPOIIIaHTa, MNOAAAROMIUXCA

OOHAPYKEHHUIO.

Kpatkoe onucanue ¢uryp

[0011] Hacrosiimee n3o0pereHue MoxeT ObITh 00Jiee TOHATHBIM CO CCBIJIKOM Ha CIenyoliee
OMNMCAHUE U MPUJIATaeMble YEPTEKU, KOTOPbIE MCIOJB30BAHBbI IJIs1 WJUIIOCTPALIUA BapUAHTOB
OCYILIECTBJICHUs HacTosero n3odperenus. Ha ueprexax:

[0012] Ha ¢wur. 1 npencrasneHa cxemaTuyeckasi WILTIOCTPALMS CHCTEMbI JJIsI U3TOTOBJICHUSI
IO CYLIECTBY OKPYIJIBIX M C(epHYecKMX YacTHUL[ W3 MYJbIbI, KaK OMHMCAHO B HACTOSIIEM
JOKYMEHTE.

[0013] Ha ¢ur. 2 npexncraBieHa TEXHOJOTHYECKash CXE€Ma, JEMOHCTPHUPYIOLIAsl CTaaUU
cmocoba TOKPBITUST CcyOCTpara MpPOMNIAHTa MyTeM XHUMHUYECKOrO OCAXKIEHHsl Ha HEro
3JEKTPONPOBOASAIIETO MaTepHaa.

[0014] Ha ¢ur. 3 npencrapneHa apyrasi TEXHOJIOIMUYECKAsI CXeMa, IEMOHCTPHUPYIOIIAs CTaIUN
AIbTEPHATHUBHOTO CIIOCO0a MOKPBITHS CyOCTpaTa MPOIIAaHTa MyTeM XUMHUUECKOTO OCAKIACHUS Ha
HErO 3JIEKTPONPOBOASIIETO MaTepuaa.

[0015] Ha ¢ur. 4 npencraBnena napyras cxeMaTHuUecKash MJUTOCTPALUS CHUCTEMbI IS
U3TOTOBJICHHUSI TIO CYINECTBY OKPYIVIBIX M C(PEPUUECKUX YaCTHIl W3 IYJIbIbL, KaK OMHCAHO B
HACTOsILIEM IOKYMEHTE.

[0016] Ha ¢ur. 5 mpencrasieHa AOMONHUTENbHASI CXeMATHUYECKAsT WLIFOCTPALMS CUCTEMBI
IUISL TIOJIYYEHUS 10 CYINECTBY OKPYIJIBIX U C(PepUUeCKHUX YaCTULl M3 IYJIbIBL, KaK OMHUCAHO B
HACTOsILIEM IOKYMEHTE.

[0017] Ha ¢ur. 6 mpencraBieHa emme onHa CXeMaTUYeCKash WLUTFOCTPALMS CUCTEMbI IS
NOJYYEHUSI 1O CYIIECTBY OKPYIJIBIX M CHEepHUEeCKHUX YaCTHI W3 MYJIbIbL, KaK ONHCAHO B
HACTOsILIEM IOKYMEHTE.

[0018] Ha ¢ur. 7 npencrasieHa eme oHa JAOMOJHUTEIbHAS CXEMATHYeCKas WILTFOCTPALIUS
CHCTEMBI JUIsI TOJYYeHHsI MO CYIIECTBY OKPYIIIBIX M CHEPHYECKHX HaCTHIl M3 IYJbIbI, Kak
OMNMCAHO B HACTOALLEM JOKYMEHTE.

[0019] Ha ¢ur. 8 npeacrasieHa cxeMaTu4eckasi WUTIOCTPALNS CUCTEMBI OTJIMBKH Kareb JJIs
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NOJYYEHUSI 10 CYIIECTBY OKPYIJIBIX M CHEepHUEeCKHMX YaCTHI W3 MYJIbIbL, KaK OMNHCAHO B
HACTOsILIEM TOKYMEHTE.

[0020] Ha ¢ur. 9 npencrasnena apyras cxemMaTudeckass WLTFOCTPALMS CUCTEMbI OTJIUBKU
KareJsb JJIs1 TOJyYeHHsI IO CYIIEeCTBY OKPYTJIIBIX U CHEPUUECKUX YACTHII U3 MYJIbIIbIL, KaK ONMCAHO
B HACTOSIIIIEM TOKYMEHTE.

[0021] Ha ¢ur. 10 nmpencraBineHa WUTIOCTPALUsl OTJIMBOYHOIO YCTPOWMCTBA, B KOTOPOM
npeaycMoTpeHa (popcyHKa sl OTJIMBKU Kalelb, PAacIIOIOKEeHHAas B IOATOTOBUTEIBHON HacaIKe.
[0022] Ha ¢ur. 11 npexacraBieHa WUIFOCTpalusi OPYroro OTJIMBOYHOIO YCTPOWCTBA, B
KOTOPOM TIpeyCMOTpeHa (pOpCyHKa Il OTIIMBKU Karlesb, PACHOJIOXKEHHAs B TIOATOTOBUTEIBHOMN
HACaJKe ¢ BXOJHBIM MAaTPyOKOM.

[0023] Ha ¢ur. 12 npencrasiieH Bua cBepXy OTIIMBOYHOTO YCTPOMCTBA, TOKA3aHHOTO HA (DUT.
11.

[0024] Ha ¢ur. 13 mpencraBieHa reomerpuyeckas CxeMa BEPTUKAJIbHOW WJIM HAKJIOHHOM
CKBa)KUHBI, HA KOTOPOH N300pakKeHBI CJION CPEIbI C PA3SHBIMU 3JIEKTPUUECKHIMU U MEXaHUYECKUMH
CBOWCTBAMM.

[0025] Ha ¢ur. 14 npencrasieHa cxema, Ha KOTOPOIH B TOPU30HTAJILHOM CTBOJIE CKBaJKUHBI,
NepeceKarolell  yriaeBOAOPOAOCOAEP KA  UHTEpBal C  TPELIMHAMH, 3alOJIHEHHBIMU
IPOIIIIAHTOM, YCTaHOBJIEHa 0OcagHasi KOJOHHA, NPUYEM Ha cXxeMe H300paKeHbI CJIOU CPenbl C
OTJIMYAKO LIIUMHUCS SJIEKTPUUECKUMHU U MEXaHUYECKUMHU CBONCTBAMU.

[0026] Ha ¢ur. 15 mpencraBneHa cxemaTudeckas WUIIOCTPALMsl B pa3pe3e CHCTEMbI
KapTUPOBAHMs TPEIIUH THAPOPA3pbIBa, MPHUYEM HA 3TOH CXeMe H300pa’keHbl JBa BapHAHTA
OCYLIECTBJIEHUS MOAAYM 3JIEKTPUUECKOrO TOKA B CTBOJ CKBA)XXMHBIL, & UMEHHO, MOAKJIOYEHUE
CTBOJIa CKBAXKMHBI K UICTOYHHUKY 3JIEKTPUUECKOrO TOKA HAa NMOBEPXHOCTU U MOAKJIKOYEHUE CTBOJIA
CKBQKMHBI K ICTOYHHKY SJIEKTPUYECKOTrO TOKA MPH MOMOIIH KadeJisi C KAHATHBIM YTSDKETHTENIEM,
KOTOPBIH PacroyararoT psaoM ¢ nepopauuoOHHBIMUA OTBEPCTUSMHU B CTBOJIE CKBAKUHBL

[0027] Ha ¢ur. 16 npexncraBieH cxeMaTHUECKUH BHI B IJIAHE CHUCTEMbl KapTHPOBAHHUS
TPELIUH THAPOPa3pPhIBA.

[0028] Ha ¢ur. 17 npencrasieH cxeMaTUYeCKHA BU]I B IEPCIIEKTHBE CUCTEMbI KAPTHPOBAHUS
TPELIUH THAPOPa3pPhIBA.

[0029] Ha ¢ur. 18A nmnpeacraBieHO cXeMaTUYeCKOe U300pakeHHe SJIEKTPUYECKU
W30JIUPOBAHHOTO COETUHEHUsT OOCaIHBIX TPYO.

[0030] Ha ¢ur. 18B nmpencraBieHo cxeMaTH4eCKOe N300paKeHNE COENUHUTENbHON My(THI
00CaIHBIX TPYO C AJIEKTPUUECKOMN H3O0JISILUEH.

[0031] Ha ¢ur. 19 npencraBieHo cxeMaTHUeCKOe H300pa’keHHUE TECTOBOW CHUCTEMbBI IS

HU3MEPEHUSA SJICKTPUICCKOr0 COMMPOTHUBIICHUS IPOMIIAHTA.
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[0032] Ha ¢ur. 20 nmpencraBneH rpaduk 3aBUCUMOCTH comportuBiieHust (B Om cM) oOT
JaBJIEHUsI CMBIKAHUS TpemuHbl (B (yHTaxX Ha KBAApPATHBIA IOHM) AN pa3HbIX 00pas3loB
NPOTINAHTA.

[0033] Ha ¢ur. 21 npencraBneH rpaduk 3aBucUMOCTH corportusiieHus: (B Om:'cM) oOT
JaBJIEHUs] CMBIKaHUS TpeIluHbl (B (yHTAX Ha KBAJApaTHBIN IIOMM) aist oOpasLoB cMmecel
CARBOLITE 20/40, nokpseitoro amomuaueM, u crangaptHoro ECONOPROP 20/40

[0034] Ha ¢ur. 22 npexncraBneH rpaduk 3aBUCHMOCTH comportuBiieHus: (B Om'cM) oOT
JaBJIEHUs] CMBIKaHUS TpeIluHbl (B (yHTAX Ha KBaJApaTHBIN MIOMM) aist oOpasLoB cMmecel
HYDROPROP 40/80, nokpsrroro amomuaneM, u ctaagaprioro HYDROPROP 40/80.

[0035] Ha ¢ur. 23 npencrasnen rpaduk 3aBHCHUMOCTH 3JIEKTPUYECKONW MPOBOJUMOCTH (B
Cwm/m) ot naBnenus (B ¢yHTax Ha kBamgparsbiii nwoiim) mis CARBOLITE 20/40, mokpeiToro
nukenem, 1 CARBOLITE 20/40, mokpbITOro Meabko.

[0036] Ha ¢ur. 24 npencraBnen rpadguk 3aBHCUMOCTH 3JIEKTPUUECKOH MPOBOAUMOCTHU (B
Cwm/m) ot naBnenusi (B yHTax Ha KBampaTHbid aroiiM) mis obpasuos CARBOLITE 20/40 ¢
Pa3HO TONLIMHON MOKPBITHS HUKEJIEM.

[0037] Ha ¢ur. 25 npencraBnen rpaduk 3aBHCHMOCTH 3JIEKTPUUECKOH MPOBOAUMOCTHU (B
Cm/M) OT BpeMEHM BO3JEHCTBHUS JKHUAKOCTH TMAPOpa3pbiBa NpH (PUKCHPOBAHHOM MAaBJIECHUH
CMBbIKaHUsI TpemuHbl (B (pyHTax Ha kBampaTHbid Aroiim) mist obpasuoB CARBOLITE 20/40,

MOKPBIThIX HUKCJIEM U MEIBIO.

TloapoOHoe paCKPbITHE HACTOSIIIEr0 H300PeTeHUs

[0038] B mocnenymooiieM OMHCAHWM H3JIOKEHO MHOXKECTBO KOHKPETHBIX MOAPOOHOCTEH.
OnHako cienyer MOHMMATh, YTO BAPUAHTBHI OCYINECTBJICHUS HACTOSLIETO U300PETEHUS MOTYT
OBITh IPUMEHEHBI Ha MPAKTHKE 0€3 3TUX KOHKPETHBIX NOAPOoOHOCTEH. B Npyrux ciaydasx Xoporio
U3BECTHBIE KOHCTPYKLIMH W METOJUKH HE MPEICTABICHBI B MOAPOOHOCTSX C TE€M, YTOOBI HE
3aTPYAHATH NOHUMAHNUE HACTOSIIETO ONMUCAHUS.

[0039] B HacTosilieM NOKyMEHTe OMKCaHbI 3JIEKTPOMArHUTHBIE CHOCOOBI OOHApYIKEHUS,
OnpeneseHnsl MECTONOJIOKEHNS U ONMMMCAHUS XaPAKTEPUCTUK 3JIEKTPONPOBOASIIMX MPOIIAHTOB,
KOTOpbIe TMPHUMEHSIOT NPU HHTEHCH(YHKAIUU TOOBMMH METOIOM THIPABINYECKOTO pa3pbiBa
NPONYKTHBHBIX IJIACTOB, COAEPIKALINX a3, HepTh MM TepMasbHbIE BOABL Takke B HACTOSALIEM
JIOKYMEHTE OIMCAHbI 3JIEKTPOMPOBOIAIINE, CIIEYICHHBIE, [0 CYIIECTBY OKPYTJbIE U ChepruiecKkrue
YaCTUIBl U CIOCOOBI M3TOTOBIIEHHS] TAKHX 3JIEKTPOMPOBOISIIUX, CHEUEHHBIX, MO CYIIECTBY
OKPYIJIbIX M CPEepUUeCKUX YaCTHUI] W3 TYJbIIbI, KOTOPas COCTOMT M3 TIIIMHO3EMCOIEpPIKaIlero
CBIPbsl, TMPHYEM 3TH YaCTHULI TNPUMEHSIOT B 3JEKTPOMArHUTHBIX CHoOco0ax B KadecTBe

nponnaHToB. MCNoMb30BaHHBIN B HACTOSIIEM AOKYMEHTE TEPMHH MO CYLIECTBY OKPYIJIbIE U
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cepuueckney u ero (OpMbBI O3HAYAKOT CPEIHEE OTHOLIEHWE MHHHUMAJIBHOIO AMaMeTpa K
MaKCHUMaJbHOMY AMAMETPy, NMPUOIM3UTENbHO paBHOE Win mpespimaromee 0,8, nmubo cpennee
3HaueHne CPEepUIHOCTH MPUOIN3NUTENLHO paBHOE Wi npesbitaromee 0,8 no mkane KpymoOeiina
u Cnocca.

[0040] CornacHo BapraHTaM OCYIIECTBIICHUS] HACTOSIIIIETO N300PETEHHSI, SJIEKTPOIPOBOISIIIHE,
CIIEUEHHBIE, 10 CYIIECTBY OKPYIJIbIE U ChepUIECKHE YACTULIbI, KOTOPBIE B JAIbHEHUIIIEM Ha3bIBAIOT
«3JIEKTPOTIPOBOALINM MPOMIIAHTOM» MOTYT OBITh M3TOTOBJIEHBI U3 TPAAULIMOHHOTO MPOIIAHTA,
TAKOro KaK KepaMHUUEeCKUI MPOMIAHT, KEpaMUUECKUI MPOMNMAHT CO CMOJIIHBIM IOKPBITHEM, NECOK,
IIECOK CO CMOJIAHBIM TOKpPBITHEM, IUIACTHUKOBbIE INAPUKM M CTEKsIHHblE LIApUKH. Takue
TPaAULIMOHHBIE TPOMIAHTHI MOTYT OBbITh M3TOTOBJIEHBI B COOTBETCTBUHU C JIFOOBIM MOAXOISIIUM
NPOLIECCOM, BKJIKOYas, MOMHMMO IIPOYEro, HENPEPBIBHOE W3MENbUYEHUE ITyTEeM PpacIbUICHHUS,
Gmonan3aLuI0  paclbUIeHHEM, CYIIKYy pachblIeHHeM wiu  rpeccosaHue. Ilonxonsimue
TPaaULOHHbIE MPOMMAHTBI U CHOCOOBI MX HM3rOTOBJIeHUs ommcaHbl B mateHTax CIIIA NeNo
4,068,718, 4,427,068, 4,440,866, 5,188,175 u 7,036,591, packpbITusi KOTOPBIX IOJHOCTBHIO
BKJIFOUEHBI B HACTOALLYIO 3asIBKY IIOCPEICTBOM CCBIIKH.

[0041] CsgolicTBa KepaMHUYECKHUX IMPOIIMAHTOB, TaKHEe KaK KaXXyIIUHCS YIEIbHBIA BecC,
Pa3IUYAIOTCS B 3aBUCIMOCTH OT MCXOIHOTO ChIPbsl M CIIOCO0A M3roTOBJICHUs. VCIOMIb30BaHHBIH
B HACTOSIIIIEM JOKYMEHTE TEPMHH «Ka)KyIIUICS YANbHBIN BeC» 0003HAYaeT BeC eAMHULIbI 00beMa
(B rpaMMax Ha KyOMUECKUI CAHTUMETP) YaCTHLI, BKJIIOYAsi BHYTPEHHIOO MOPUCTOCTb. [IponmaHThl
C HM3KOM MIOTHOCTBIO, KaK MPABUIIO, 00J1aAar0T KaXKyLIUMCs yAeTbHBIM BecoM MeHee 3,0 r/cM’ 1
OOBIMHO M3TOTOBJIEHbI M3 KAOJIMHOBOW TJIMHBI U TJIMHO3EMHOW, OKCHUIHOW WM CHJIMKATHOMN
kepamMuku. IIponmaHTel €O CpenHeill IUIOTHOCTBIO, KaK MpPaBHIIO, OOJAaNAr0T KaXKyIIUMCS
yIeIbHBIM BECOM MPHOMM3UTENsHO OT 3,1 10 3,4 r/cM’® U 0GBIMHO H3rOTOBIEHHI U3 GOKCHTOBOM
IJIMHBL. BBICOKOMIPOYHBbIE MPOMIAHTHI, KaK MPABUJIO, MU3TOTABIUBAIOT M3 OOKCHTOBBIX IJIMH U
NIIMHO3EMa, 1 OHM MMEIOT KasKyIHUiiCs yaenbHbIi Bec, MpeBblaromuii 3,4 r/cm’.

[0042] CredenHble, MO CyIECTBY OKpPyryible U chepuuecKue 4YacTULbI MOTYT OBITh
W3TOTOBJIEHBl W3 TMyJbIbl, KOTOpas COCTOUT M3 INIMHO3eMcojepskaiiero celpbs. CornacHo
HEKOTOPBbIM BapHUaHTaM OCYILIECTBJICHMs], COAEp)KaHWEe TJIMHO3€Ma B YacCTUL[AX COCTaBISAET
npubmm3uTensHo ot 40% mo macce (mace. %) no mpubmmsutensHo 55 macc. %. CornacHo
HEKOTOPBbIM JAPYTUM BapHaHTaM OCYLIECTBJIEHHUs, COJAEP’KaHHWE TIHMHO3€Ma B CIIEYEHHBIX, IO
CYIIECTBY OKPYTJIBIX U C(hepudecKrX HacTUIaX COCTaBIsIeT mpuOmm3uTensHo ot 41.5% mace. %
no mpubnusuTenbHo 49 mace. %o.

[0043] CornacHO HEKOTOPBIM APYTMM BapHaHTaM OCYLIECTBJIEHHUs, CIIEUEHHBbIE, N0 CYIEeCTBY
OKpyIJIble U cephudeckue dYacTUIlbl HMET OOBEMHBIH Bec NpHOMM3UTENnsHO OoT 1 r/em’,

npubmsutensHo 1,15 r/em’, npubmusurensro 1,25 r/em® unu or npubmusurensro 1,35 r/em® o
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npubmusutensHo 1,55 r/cm’, mpubnusutensHo 1,75 r/em’, mpubmmsurensHo 2 r/cm’ wiu
NpUOIU3UTENBHO 2,5 I/cM’. IcoNb30BaHHbI B HACTOSIIEM JOKYMEHTE TEPMUH «OOBEMHBIH BECY
OTHOCHUTCSI K BECy €OUHHLBI 00beMa, MPUYEM pacCMaTpUBAEMbIii 00BEM BKIJIIOYAeT B ceOs
MyCTOTHl Mexay d4acTuiamu. COrjacHO HEKOTOPbIM JPYyTMM BapHaHTaM OCYILECTBIIEHUS,
YaCTHLIbI UMEIOT OOBbEMHBIH Bec OT npudnusurensHo 1,40% r/eM’ o npudau3utenbHo 1,50 /e’
[0044] CornmacHO HECKONBKHM MPHMEPaM OCYIIECTBIEHUS H300pPETEeHHUs, IO CYIIECTBY
OKpyrJibie U cepudyeckne HYacTUIBl OOJANAIOT JHOOOW MOAXOISIIeH NPOHUIAEMOCTBIO U
NPOBOAMMOCTBIO (puronaa B coorBeTcTBUH cO craHaapToM ISO 13503-5: «Meronuku u3MepeHus
JOJTOCPOYHOH yAEIbHOM MPOBOANMMOCTH PACKIMHHUBAIOIINUX HAMIOJHUTENEH», KOTOpas BbIpasKEHA
B enauHunax apapcu (/). Yactumsl Moryt oOnagaTh AOITOCPOYHON MPOHULAEMOCTBIO TIPU
nasnennu 7500 ¢pyHTOB Ha KBaJApaTHBINA IIOWM, PaBHOH, O MEHbLIEH Mepe, IpUOIU3UTENbHO 1
J1, o MeHbLIeH Mepe npudan3uTenbHo 2 J{, mo MeHblIel Mepe npudiau3utensHo S [1, mo MeHblueit
mepe npubnusurensHo 10 I, mo menbiuedn mepe mpubnusurensHo 20 I, mo MmeHblued mepe
npudmsutensHo 40 JI, mo menblield Mepe mnpubmusurensHo 80 JI, mo MeHbineil mepe
npudmszutensHo 120 [T umm no MeHsineit mepe npubausurensHo 150 /1. Yactuibl MoryT obnanaTs
AOJTOCPOYHOM MPOHUIAEMOCThI0 npu nasieHnu 12000 GyHTOB Ha KBagpaTHBIN AIOWM, PaBHOM,
1o MeHblueit Mmepe, npudamsurenbHo 1 J1, o meHbineit mepe npubiausurensHo 2 J1, mo MeHbIuei
mepe mnpubnusutensHo 3 JI, mo MeHblieid mepe npuOmmsurenabHo 4 JI, Mo MeHbluel mepe
npubmusutensHo S5 /I, mo wMenbmeidl mepe npubmusurensHo 10 JI, mo MeHblued Mepe
npubiu3uTensHo 25 J, wiu no Menbei Mepe npudnusutenbao S0 [ Yactursl Moryt obianars
JOJTOCPOYHON yIeTbHON MPOBOAUMOCTBIO TP naBieHuu 7500 (pyHTOB Ha KBAAPATHBIN IHOIM,
paBHOI1, o MeHbIeH Mepe, npudamsurensao 100 muwimnapcu-gyros (M-pyT), Mo MeHbLIeH
mepe npudmmsutenbHo 200 m/l-pyT, mo menbiel mepe mpubmusutensHo 300 m/I-pyT, mo
MeHbLIeH Mepe npudansuTenbHo S00 MJ{-pyT, o meHbInel Mepe npudmmureasHo 1000 M-y,
1o MeHblel Mepe npudamsurensHo 1500 m/I-dyT, mo MeHbIeit mepe npudnusurensao 2000 m/1-
¢byT nnm no MenbLIel Mepe npudbausuTensHo 2500 m/I-pyT. Hanpumep, acTuiel MoryT odanars
JOJTOCPOYHON yAETBbHON MPOBOAUMOCTEIO Npu AaBieHHH 12000 ¢pyHTOB HA KBagpaTHBIA JHOIM,
paBHOM, O MeHblIeH Mepe, mpudbausuTensHo S0 mwnmrnapcu-gpyros (MA-dyT), mo mMeHbInei
mepe npudmmsutensbHo 100 m/I-pyT, mo menbmel mepe mpubmusutensHo 200 M/I-dyT, mo
MeHbLIel Mepe npubnusutensHo 300 M/I-dyT, Mo MenbIIel Mepe npudbnusuTensHO S00 MA-OyT,
1o MeHbLIei mepe npudmmsurensHo 1000 M/I-GyT mm o MeHbInel Mepe npudmusurensHo 1500
mI-dy.

[0045] CornacHO HEKOTOPBIM BapHaHTaM OCYIECTBIEHUS, CIIEUEHHbIE, 10 CYIIECTBY OKPYTJIble
u chepudeckre 4acTHIbl OOJIQTAOT MPOYHOCTHIO Ha pasfaBnuBaHue npu aasieHuun 10 000

¢yHTOB Ha KBajpaTHBIA MOHM OT npubmusutensHo 5% npo mnpubmusurtensHo 8,5% wu
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JOJTOCPOYHON MPpoBOAUMOCTRIO (hironaa npu aasnerHnu 10 000 pyHTOB Ha KBaApaTHBIN JHOHM OT
npubmuzutensHo 2500 m/l-gpyr mo mpubmusurensHo 3000 m/I-¢pyT. CormacHoO HEKOTOPBIM
APYTUM BapHaHTaM OCYILECTBJICHMs], IPOYHOCTb HA Pa3[aBJIMBAHHUE CIIEUEHHBIX, MO CYLIECTBY
OKpyribIX M cepuuecknx vactun npu nasieHud 10 000 ¢pyHTOB Ha KBagpaTHBIA IHOHM
COCTaBJISIET OT MPUOIM3UTENBHO 5% 10 mpubm3uTensHO 7,5%.

[0046] CriedeHHbIe, 1O CYLIECTBY OKPYIJIble U ChepruuecKre YaCTHIBI MOTYT UMETh JIFOOOH
NOAXOAAIMM KaxKyLuics yaenbHbll Bec. COrjacHO OJHOMY WM HECKOJBKUM BapHUaHTam
OCYIIECTBIIEHHS, 10 CYLIECTBY OKPYIJIble U ChepUIecKre YaCTULIbI HIMEIOT KaKyLUICS YAeTbHbIN
BeC MeHee S5, meHee 4,5, menee 4,2, meHee 4, meHee 3,8, menee 3,5 wiu menee 3,2. CornacHo
APYTUM BapUaHTaM OCYIIECTBJIEHHUS, MO CYLIECTBY OKPYIJble M ChepruecKue 4acTHIbI UMEIOT
KQXKYIIUNACS yAenpHbIH Bec OT mnpubmusurensHo 2,50 po mnpubnusurensHo 3,00, or
npuOIM3uTeNBHO 2,75 o npubnusurenbHo 3,25, oT npubaM3uTeNbHO 2,8 10 MpUOIU3UTENbHO
3,4, or mpubmmsurenabHo 3,0 10 mnpUOAU3UTENBHO 3,5 WM OT NpubIU3UTENbHO 3,2 10
npubnusutensHo 3,8, McCrnonb30BaHHBIA B HACTOSIIEM JOKYMEHTE TEPMHH «KaKYIIHUHCS
yIENbHBIN BEC» OTHOCUTCS K Oe3pa3sMepHON BeNWYMHE, KOTOPYIO ONpPENeNsIOT KaK YHCICHHO
paBHYIO BeCy B IpaMMax KyOHYECKOro CAaHTUMeTpa 00beMa, BKIFOUasi P ONpenesieHHH 00beMa
MYCTOTBI WJIH OTKPBITYIO TOPUCTOCTb.

[0047] CrniedeHHbIe, MO CYLIECTBY OKPYIJIble U CepuuecKre 4aCTHIbI MOTYT UMETh JIFOOOH
noaxonsamuii pasmep. CorjlacHO OJHOMY HJIM HECKOJBKHM BapHaHTaM OCYLIECTBJICHUS, IO
CYIIECTBY OKpyIJble M chepudeckre YacTUIbl MOTYT HMEThb pa3Mep, MO MeHbLIeH Mepe,
npubm3uTeNbHO paBHbi 100 Memr, o MeHblIei Mepe mpudbau3uTensHO 80 Mel, Mo MeHbIIeH
Mepe npudam3uTeapbHo 60 Mem, Mo MeHblIel Mepe MpUOIU3UTENIbHO S0 Mem WK 1Mo MeHbIIeH
mepe npubnusutenbHo 40 mem. Hampumep, mo CymecTBy OKpyriible M CepudecKue YaCTHIIbI
MOTYT HWMETh pasMep OT mnpudmusurenpbHo 115 mem po mnpubnusutensHO 2 Meml, OT
npubmusutensHo 100 mem po npubnmsurensHo 3 Mem, OT npubmusutenbHo 80 mem 1o
npuOIM3uUTENbHO S Mem, oT npubnusutensHo 80 Mem no mpuOmmsurensHo 10 Mmem, oT
npubmusutensHo 60 Mem 1m0 mpuOnusutenbHO 12 Mem, ot mpuOmusuTensHo S50 Mem a0
npubmm3uTensHo 14 mem, ot npubnmmsurensHo 40 Mem 1o nmpuOaM3uUTENbHO 16 Mem wim ot
npubm3uTeNbHO 35 Mem 1o npubnusurenbHo 18 wmem. CoryacHO OIHOMY KOHKPETHOMY
BApUAHTY OCYIIECTBJICHHUS, MO CYLIECTBY OKPYTJble U CHEepruecKrue YaCTUIBI HMEIOT pasMep OT
npubmm3uTenbHo 20 o npubnusurenbHo 40 Menr (0 aMEepUKAHCKOU IIKajie JJIsl ONpeNeNieHIs
pa3Mepa 4acTHiI).

[0048] K noaxomgsumm  kepaMU4YeCKHMM  NPOIMIMAHTAM TaKXE€ OTHOCAT  MPOIIAHTHI,
U3TOTOBJICHHBIE B COOTBETCTBHU CO CIIOCOOAMHM TOJIYYEHHs Kamesb TOJ ACHCTBHEM BHOpAIHH,

NpUYEM B HACTOALIEM AOKYMECHTEC 5TU CIIOCOOBI HA3BIBAOTCSI «OTJIMBKOM KaIleby. HOZ[XOI[;[H_II/IG
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crocoObI OTIIMBKH KarlleNb ¥ IPOIIAHTBL, H3TOTOBJIEHHBIE TOCPEACTBOM 3THX CIIOCOOOB, OMHUCAHBI B
narenTax CIITA NeNe 8 865,631 u 8,883,693, 3asiBke Ha Beigauy natenta CIIIA Ne 2012/0227968 u
3asBKax Ha Bbimauy nateHta CLIIA NeNe 14/502,483 u 14/802,761, pacKpbITHSI KOTOPBIX TIOJIHOCTBIO
BKJIFOYEHbI B HACTOSIIIYIO 3asBKY IOCPEICTBOM CCBHUIKH. IIpomnmaHThl, moiy4YeHHbIe crocobaMu
OTJIMBKH Kamelb, MOTYT 00JIaaTh yIeIbHBIM BECOM, PABHBIM IO MEHbIIEH Mepe MPHOIN3UTENTBHO
2,5, mo MeHblIel Mepe NPUOIU3UTENBHO 2,7, 0 MEHbIIEeH Mepe MPUOIU3UTENBHO 3, IO MEHBLIEH
Mepe mnpuOnmm3uTenbHO 3,3 WM 1Mo MeHblnedl Mepe mnpubmmsurensHo 3,5. IlponmanTsl,
NOJTyYeHHbIE CIIOCO0aMH OTJIMBKM Karlellb, MOTYT O0OJiajaTh YAEIbHBIM BECOM, MEHBLINM S,
MeHbUM 4,5 wnu MeHbIUM 4. IlponmaHTel KamenpHONH OTIMBKM MOTYT Takke 00JjanaTh
LIEPOXOBATOCTBIO TOBEPXHOCTU MEHEE 5 MKM, MeHee 4 MKM, MEeHee 3 MKM, MeHee 2.5 MKM, MeHee
2 MkM, MeHee 1.5 mxm win MeHee 1 mkM. CoOrjiacHO OAHOMY WJIM HECKOJBKUM BapHUaHTaM
OCYILIECTBJICHHSI, TPOIIIAHTHI KaleJbHOH OTJIMBKH HUMEIOT CPEAHUIl pa3Mep HaHOOJBbIIUX MOp
MeHee MPUOIN3NUTENIbHO 25 MKM, MeHee npuOnu3uTenbHo 20 MKM, MeHee MpHOIM3uTeabHO 18
MKM, MeHee NpUOIM3UTENBbHO 16 MKM, MeHee MNpHONU3UTENBHO 14 MKM HIM MeEHee
npUOIU3UTENBHO 12 MKM H/MIIM CPeIHEKBAAPATHUECKOE OTKIOHEHHE pa3Mepa Mop MeHee 6 MKM,
MeHee 4 MKM, MeHee 3 MKM, MeHee 2.5 MKM, MeHee 2 MKM, MeHee 1.5 MkM uim MeHee 1 MKM.
CornacHO OJHOMY WJIM HECKOJbKUM BapHaHTaM OCYLIECTBJIECHMs, INPOMIAHTBI KareJbHOMH
ornuBku npu 500-kpaTHOM yBennueHun umeroT meHee 5000, menee 4500, menee 4000, meHee
3500, menee 3000, menee 2500 unu meHee 2200 BUAMMBIX MOP Ha KBaAPaTHbIH MUJLTUMETP
YaCTHULIbI IIPOTIIAHTA.

[0049] Kepamuueckue mNpONMAHTHI, TMOJYYEHHbIE CHOCO0AMH OTJIMBKHM  Kamelb WJIH
TPAOUIMOHHBIMU CIIOCO0AMH, MOTYT HMMeTh 000N mnoxxonsmuii cocraB. Kepamudeckwii
NPOIIAHT MOXKET COCTOSITh W3 W/WIM COAEpKaTb KPEMHE3eM W/WIM TJIMHO3EM B JIFOOBIX
noaxoaAmmx konudectsax. COrylacHO OJHOMY WJIM HECKOJbKUM BapHUaHTaM OCYLIECTBJIECHUS,
KepaMHU4eCcKUi MpomnmnaHTt conep:kut meHee 80 macc. %, meHee 60 macc. %, menee 40 macc. %,
MeHee 30 macc. %, menee 20 macc. %, menee 10 macc. %, meHee 5 macc. %, MmeHee 5 macc. %
KpeMHe3eMa OT oOIIero Beca Kepammuueckoro mnpomnmnanTta. COriacHO OZHOMY WIIM HECKOJIBKUM
BApHAHTAM OCYILIECTBJICHUs], KEPAMUUECKHIA MPOIIAHT COAEPKUT OT npuommsuTensHo 0,1 mace. %
1o npuommsutensHo 70 Mace. % kpemHe3eMa, oT npudImuTeNnsHo 1 Mace. % 10 MpUOIH3UTENBHO
60 macc. % xpemHe3ema, OT mpuOMM3HTENBbHO 2,5 Macc. % no mpubmmsurensHo 50 macc. %
KpeMHe3eMa, OT MPHONN3UTENBHO 5 Mace. % o npubnusutensro 40 Mace. %o KpeMHe3eMa WK OT
npudmsurensHo 10 Mace. % no npubmusurensrHo 30 mace. % kpemHesema. CornacHo OHOMY WITH
HECKOJIbKUM BapUaHTaM OCYILECTBJIEHUS, KePAMUYECKUI MPOMNMAHT COAEPKUT MO MEHbLIeH Mepe
30 macc. %, mo menbIuel mepe 50 macc. %, o menbieii Mepe 60 macc. %, o meHbinel mepe 70

Mmacc. %, mo mesblueil mepe 80 macc. %, no Menbiuel mepe 90 macc. % unu no MeHslueil mepe 95
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macc. % mimHO3eMa OT ofmero Beca kKepamudeckoro mnponmaHTa. CormacHo OJHOMY WIH
HECKOJIbKUM BapUaHTaM OCYLIECTBJICHUs, KEPAMHYECKUH MPOMNMAHT HMEeT KOHLIEHTPALIUIO
rrHO3eMa oT npuommsutensHO 10 mMace. %, nmpubnusurensHo 20 Macce. %, mpubmmsurensHo 30
mace. % wu ot npubnmsutensHo 40 Mace. % no npudmurensHo S0 Mace. %o, MPHONTM3UTETIBEHO
60 macc. %, mpudmmsurensHO 70 Macc. %, mpubnusutensHo 80 Mace. %o, mpubam3uTensHO 90 Mace.
% nim npuonmu3uTenpHO 95 Mace. % i 6onee. CornacHO OHOMY MIJIM HECKOJIBKUM BapUaHTaM
OCYLIECTBJICHHs, KEPAMUUYECKHH MPOMNMAHT COXEpXHUT OT mnpudbnusurenbHo 30 macc. % nmo
npubm3nuTeNbHO 99.9 Macc. % rimHo3eMa, oT npudmmsuTenbHo 40 macce. % 10 MPUOIM3UTETHHO
99 macc. % rnmHO3eMa, oT mpudbmusurensHo 50 mace. % no mpubmmsurensHo 97 Macc. %
IJIMHO3eMa, OT Mpuonn3uTenbHo 60 mMace. % mo npubnusurensHO 95 Mace. % raMHO3eMa WM OT
npubmsuTensHo 70 mace. % no npubmmsutensHo 90 Macc. % rimHo3ema. CorylacHO OJJHOMY HITH
HECKOJIbKUM BapUaHTaM OCYILIECTBJICHUs, KEPAMUYECKUN IMPOIMIAHT, MMOJYYEHHBIH MPU MTOMOIIU
OINMCAHHBIX B HACTOSLIEM JOKYMEHTE CIIOCOO0B, MOKET COAEPIKATh INIMHO3EM, OOKCHUT MIIH KAOJIHH,
w00y ux cMmech. Hampumep, KepaMuueckuil NPOMIAHT MOXKET IOJIHOCTBIO COCTOSTh M3
IJIMHO3eMa, OOKCHUTA MM KAOJIMHA, WM JIFOOOH MX CMECH, WU TJIaBHBIM 00pa3oM COIepKaTh UX.
TepMuH «KaONMH» IIMPOKO M3BECTEH CIENUAINCTAM B ITAHHOH OOJACTH TEXHHKU U MOXKET
IpeNyCMaTPHBATh ChIPBE C COAEPIKAHNEM INIMHO3eMa 0 MeHblIel Mepe npuonm3uTensHo 40 mMace.
% B MPOKaJIEHHBIX 00pa3LiaX U CONEp’KaHUEeM KpEMHe3eMa 10 MeHbLIeH Mepe MpHOIu3uTeabHO 40
macc. % B POKaJIeHHbIX 00Opasuax. TepMUH «OOKCUT ITUPOKO U3BECTEH CIEUATUCTAM B JAHHON
00JIACTH TEXHUKHU U MOXKET MPEACTABIIATh COOOH MIIH COEPIKATh ChIPhE C CONEPIKAHUEM TTIMHO3EMa
10 MeHbIuel Mepe npubam3uTeNnbHO 55 Mace. % B MpoOKaleHHbIX oOpas3nax. Mcnoiap30BaHHbINA B
HACTOSIIIEM JJOKYMEHTE TEPMHH «IIPOKAJICHHBINY U €ro (POPMBbI OTHOCSATCS K ChIPBIO, KOTOpPOe OBbLIO
00paboTaHO MpH TeMNepaTypax 1 B TEYEHUE BPEMEHH, JOCTATOUHBIX JIJIs YAAJICHUS] OPTaHHYECKOTro
BEIECTBA M, IO CYINECTBY, YAAJEHUS BOAbI TrHApaTauu. VCHOJb30BaHHBIA B HACTOSIIEM
JIOKYMEHTE TePMHUH «HETPOKAJIECHHBII» U ero (OpMbl OTHOCSTCS K CHIPBIO, KOTOPOE CONEPKUT
OCTaTOYHOE KOJHMYECTBO ECTECTBEHHBIX KOMIIOHEHT, Hampumep, OT mnpudbmusurensHo 10 mo
npudm3uTessHO 40 Mace. %, KOTOpbIe MOTYT COZEPKATh OPraHMUECKOE BEIIECTBO U XMMHUYECKH
CBSI3aHHYIO BOIY (KOTOPYIO TAKXKe Ha3bIBAIOT «BOAOH MMIpATALIII»).

[0050] OnexkTponmpoBOIALINIT MaTepual, TaKOW Kak METajUl, MPOBOASIINA TOJUMED,
NPOBOSIINHN YINIEPOAHBIN MaTepUal, TaKOH Kak rpadeH, Ui MPOBOASALIAs HAHOYACTHIA, MOTYT
ObITh mOOABIEHBI Ha JIFOOOHM MOAXONAIIEH CTaJAWU TMPOLECCa M3TOTOBJICHHUS JIOOOTO U3 3THX
NPOMIIAHTOB C TE€M, YTOOBI B Pe3yJbTaTe MOJNYYUTh MPOIMIAHT, MOAXOMAIINNA TSI IPUMEHEHUS
COTJIAaCHO HEKOTOPbIM  BapHaHTam OCYIIECTBIEHUS  HACTOSIIErO n300peTeHust.
DNEeKTPONPOBOASIINIA MaTepUal TaKke MOXeT ObITh 100aBjieH B JIOOOW M3 3THUX MPOMIIAHTOB

MOCJIC U3TOTOBJICHUA MPOIIAHTOB. K NOAXOAAIIUM METaJIJIaM OTHOCAT a,JIIOMPIHPIfI, OJIOBO, LIUHK,
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JKeJie30, Meb, cepedpo, HUKENb, 30JI0TO, TUIATHUHY, MAJUTAIUN, POIUN U T.IL., © OHH MOTYT OBITh
nobaBieHbl C T€M, YTOOBI B PE3yJIbTATE IMOJYUUTH SJEKTPONPOBOASIIUI MPONIAHT C JIFOOBIM
NOAXONALINM COAEpPKAHWEM MeTayjia. DJEKTPONPOBOASALINN MPOMNIAHT MOXKET COIEpKaTh
3JIEKTPOIPOBOIAINN METaJUT B KOHIEHTpauu npuonmsurenabHo 0.01 mace. %, mpuONIM3uTENbHO
0.05 macc. %, npubmmsurensho 0.1 macc. %, npubmusurensHo 0.5 macc. %, npubmusutenbHO 1
Macc. %, npudbnu3utensHo 2 Mace. % WK OT NPUOTH3UTENBHO S Mace. %o 10 MPUOIU3UTETHHO 6
macc. %, mpubdnausurenpHo 8 macc. %, npubnusurensHo 10 macc. %, npubmmsurensHo 12 Macc.
% wim npubnusurensHo 14 macc. %.

[0051] K mogxonsimum IpOBOMASIIIUM IOJIMMEPaM OTHOCAT MOJH(3,4-3TUIICHIHOKCUTHO(EH)
nojiu(cruponcyibdponar) (PEDOT:PSS), nommanununasl (PANI), nomunupponsl (PY) u T, u
OHHU MOTYT OBITH OOABJIEHBI, YTOOBI B PE3yJIbTATE MOJYYHUTh 3JIEKTPONPOBOISAIIUN MPOIIIAHT C
TFOOBIM MOAXOASALINM COAEPKAaHUEM MPOBOASILETO MOJUMEPA. DJIEKTPONPOBOAAIINUN POIIIAHT
MOKET COAep’KaTh MPOBOMSIIMI MOJMMEp B KOHUeHTpaumu npudmusurensHo 0.01 macc. %,
npudmsurensHo 0.05 macc. %, npubmmsurensHo 0.1 mace. %, npubnusurensro 0.5 mace. %,
npudmsutensHo 1 Mace. %, npubnusurenbHo 2 Mace. % WM OT NPUOIM3UTENBHO 5 Mace. % 1o
npubau3uTensHo 6 macc. %, mpubmusurensHo 8 Mmacc. %, mpubmmsurtensHo 10 mace. %,
npudmmsuTensHo 12 mace. % wnn npudnusurensHo 14 macce. %.

[0052] Tlomxomsaumme mposoxasimue noiaumepbl PEDOT:PSS, PANI u PYY nocrymHel nns
npuoOperenus B komnanuu Sigma-Aldrich. HekoTopble KOHKpeTHbIE BAPHAHTHI OCYIIECTBICHUS
MPOLIECCOB MOKPBITHS MPOTIAHTA MPOBOASLIMM MOJUMEPOM OIUCAHBI HIKE B IIpUMeEpe 2.

[0053] K nogxonsmuM NPOBOASIIIAM HAHOYACTULIAM OTHOCAT TpaduT, rpadeH, OAHO- U
IBYXCJIOWHBIE YIJIEPOIHbIE HAHOTPYOKH WJIM ApPYrHe MaTepHalibl, KOTOpble NpPU pa3Mepe B
Iana3oHe HAHOYACTHIl JEMOHCTPUPYIOT JOCTATOYHYIO S3JIEKTPOMPOBOAHOCTD, MO3BOJISIOLIYEO
OOHapyXeHHe B HACTOsIIeM H300peTeHnH. Takue MpPOBOISLIME HAHOYACTHULIBI MOTYT OBITh
nobaBieHbl ¢ TeM, 4TOObI B pe3yJIbTaTe IMOJYYUTh MPOMMAHT C COAEPKAHWEM IPOBOMSLINX
Ha"ovacTul ot mpudm3uTensHo 0.01 mace. %, mpudnausurtensrao 0.05 macc. %, mpuOIU3UTETHHO
0.1 macc. %, npubausurtenbho 0.5 macc. %, nmpubnusurenpHo 1 Mace. %o, MpUOTU3UTETHHO 2 MACC.
% wiau oT MpUOIU3UTETBHO S Mace. % 10 mpuOIM3UTENBbHO 6 Macc. %o, MPUOTM3UTENBHO 8 Macc.
%, mpubmmsurensHo 10 macc. %, npubnmsurensHo 12 mMace. % nmu npudnmsurensHo 14 macce. %
OT MAacChl JIEKTPOITPOBOSLIETO MPOTITAHTA.

[0054] Kepamudeckuii mpONMAHT TAKKe MOXKET ObITh U3TOTOBJIEH CIIOCOOOM, KOTOPBIH CO31aeT
NOPHCTOCTh B 3€pHE TNpommaHTta. lIpomecc M3TrOTOBIEHUS MMOAXOISINEro IMOPUCTOrO
Kepamudeckoro mnponmnanta omnucaH B marente CIIA Ne 7,036,591, packpeITHe KOTOPOTO
NOJHOCTBIO BKJIIOYEHO B HACTOSINYKO 3asBKY IIOCPEACTBOM CCBUIKM. B 3TOM ciyuae

SJIEKTPONPOBOAALINM MATCPHUATIOM MOTYT HACBILIATH MOPBI 3€PEH MPOIIINaHTa 10 KOHUCHTPpAIUNU
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npubmusutensHo 0.01 macc. %, npubnusurensHo 0.05 macc. %, npudmusurensro 0.1 mace. %,
npubmusuTensHo 0.5 mMace. %, npubnmsurensHo 1 Mace. %, npudnmsurensHo 2 Macce. % UM OT
npubM3uTeNbHO 5 Mace. % no mpubmmsurenpbHO 6 Macc. %, mpuOmmutensHo 8 macc. %,
npubmusuTensHo 10 mace. %, npubmusutensHo 12 mace. %, npubnusurensHo 15 mace. % wmm
npubmusuTensHo 20 Macc. % OT Macchl 3JEKTPONPOBOAALIETO MpomnmnaHTa. BogopacTsopumbie
NOKPBITHS, TaKWE KaK IMOJUMOJIOYHAsT KHUCIOTA, MOTYT OBITh IMPUMEHEHBI IS TOKPBITUS 3THX
YacTHLl ¢ TeM, YTOObI O0ECHeunuTh OTCPOYCHHOE/PACCUYMTAHHOE MO BPEMEHU BBICBOOOXKICHUE
NPOBOSAIINX HAHOYACTHUI] Js1 OOHAPYKEHUs Ha Pa3IM4YHBIX CTaaAusAX oOpaboTku crocodom
THIPOPA3pPhIBA.

[0055] Kepamuyeckne mnponmaHTbl MOryT oOjanaTh JHOOOH MOAXOISIIEH MOPUCTOCTHIO.
Kepamuueckue mpomnmaHTsl MOTYT O0JafaTh BHYTPEHHEW B3aMMOCBSI3aHHON HMOPHUCTOCTBIO OT
npubmsutensHo 1%, npubmmsurensHo 2%, npubmusurensHo 4%, npudimsutenbHO 6%,
npudmsutensHo 8%, npudiusutensHo 10%, mpubnmsurensHo 12% wiau OT NpHONU3UTETBHO
14% no mpubmusurensHo 18%, npubnusutensro 20%, npubausurensHo 22%, NpUONU3UTETBHO
24%, npubmmsurtensHo 26%, npubmusurensHo 28%, npubausutensHo 30%, MpHONU3UTETBHO
34%, npubnmmsurensHo 38% wumm npubnusurenbHo 45% wnm Beime. COrjlaCHO HEKOTOPBIM
IpUMepaM  OCYLIECTBJICHUsl, BHYTPEHHsSI B3aUMOCBSI3aHHAasi IOPUCTOCTb KEPAMHYECKUX
IPOIIIIAHTOB COCTABJISIET OT NPUOIM3UTENBHO S N0 NpUOIM3UTENBHO 35%, OT NPUOIU3UTENBHO S
no npubnmsurenbHo 15% wnm ot npubmusutensHo 15 mo mpubmusutensHo 35%. CornmacHo
HEKOTOPBIM MPUMEPaM OCYLIECTBICHHSI, KEPAMUYECKHE MPOMNIAHTHI UMEIOT JIFOOOH MOAX O
cpenHuii pasmep nop. Hanpumep, kepaMuyueCKuil MPONIAHT MOKET UMETh CPETHUN pa3Mep Mop B
HanOOJIbIIEM U3MEPEHUH OT MPUOIUZUTENBHO 2 HM, MpuOIH3uTenbHo 10 HM, mpuOimsurenbHo 15
HM, npubam3uTenbHo 55 HM, npubmusutensHo 110 HM, nmpubnusurensHo 520 HM WM OT
npubmusutensHo 1100 M go npubnusutensHo 2200 HM, npubmusutenpHo 5500 HM,
npubmusuTensHo 11 000 HM, npubmusutensHo 17 000 HM nm npubmamsurensao 25 000 HM win
Oonbure. Hampumep, kepaMHUYeCKUi POTITAHT MOKET HMETh CPEIHHIA pa3Mep 1op B HAHOOJIbIIEM
U3MEPEHUH OT MPUOIU3UTENBHO 3 HM A0 npubausurenasHo 30 000 HM, ot mpubnusutensHo 30 HM
no npubmusutenbHo 18 000 HM, ot mpubmmsurensro 200 HM mo mpubmusutensHo 9000, or
npubmmsuTensHo 350 HM 1o mpubmmsurensHo 4500 HM uam ot mpuOnusuTensHO 850 HM O
npubmm3uTensHo 1800 HM. CorylacHO KOHKPETHBIM BapHaHTaM OCYLIECTBIICHHS, ONMCAHHBIM B
HACTOSIIEM JOKYMEHTE, CIIEUeHHBbIE, IO CYIIECTBY OKpyIJble U ChepuyecKrue 4YacCTHIbI
U3TOTABIIMBAIOT HETPEPBIBHBIM CIIOCOOOM, TOTrJa Kak B JPYIMX BapHUaHTax OCYIIECTBIICHHUS
YaCTHUIIbl U3TOTABIUBAIOT MEPHOAHMYECKIM CIIOCOOOM.

[0056] Cornacno OOHOMY 1581051 HECKOJIbBKAM BapUaHTaM OCYIIECTBIICHUS,

3JICKTPONPOBOASIIUN MaTepUaj MOXKET ObITh TOOABJIEH K KEPAMUYECKOMY TPOTIAHTY B Criocode
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ero msrorosienus. Ha ur. 1 mpeacrasieH npumep CHCTEMBbI AJIsl OCYLIECTBIICHHS HEITPEPbIBHOTO
crnocoba M3rOTOBJIEHUs MO CYLIECTBY OKPYIJIBIX U CHEPHUUECKHX YaCTHUIl U3 MyJbhbl [Ipumep
CHCTEMbI, MpeACTaBieHHbI Ha ¢ur. 1 aHamormyeH KOHPUIypalUH U IEHCTBUIO CHCTEMBI,
omucanHoil B mateHte CIIIA Ne 4,440,866, packpbITHE KOTOPOTO MOJHOCTBIO BKIJIIOUEHO B
HACTOSILIYIO 3asIBKY MOCPEACTBOM CChUIKH. JIeCTBHSI, KOTOpPbIE BBIMOJHSET MPEACTABICHHAS B
npuMepe Ha ¢ur. 1 cucrema, MOTYT TaKKe MPHUMEHSTH Ui U3TOTOBJICHUS YACTHLl COTJIACHO
NEePUOANUECKOMY CIIOCO0Y, KaK OMUCAHO HIDKE B rpumMepe 1.

[00S7] B cucreme, mpencrasieHHod Ha ¢ur. 1 KepaMHYecKOe CBhIpbE MPOXOAHUT Uepe3
npobmiiky 105, koTopas Hape3aeT ChIpbe TOHKUMHU CJIOSMU U pa3buBaeT Ha HEOOJbIINE KYCKH.
Kepamuueckoe cblpbe MOKET UMETh JIF0OOe MoAaXonsllee copepskaHue rianHozema. Hampumep,
KE€PaMHUYECKOE ChIPb€ MOXKET UMETh KOHLIEHTPALIMIO MIHHO3eMa OT mpubmmsurensHo 10 mace. %,
npudmsutensHo 20 macce. %, npubausurensHo 30 mace. %, ot npubausurensHo 40 mace. % 1o
npudmsutensHo 50 macce. %, mpubnusurenbHo 60 macc. %, mpubmusutensHo 70 macc. %,
npudmsutensHo 80 Mace. %o, mpubamsutensHo 90 Mace. % nnu npudnusurenbHo 95 Macce. % win
Gonee. CorjnacHO HEKOTOPBIM BapHAHTAM OCYLIECTBJIECHUs], KOraa AOOBITOE WIM TOJYyYeHHOE
cbIpbe (B HACTOSILIEM JOKYMEHTE €ro Ha3bIBAIOT «HEOOPaOOTaHHBIMY» CHIPHEM) MMEET TaKyIo
KOHCHUCTEHIIMIO, YTO OHO MOJKET OBITh 0OpabOTaHO KaK OMHMCAHO B HACTOSALIEM AOKYMeHTe Oe3
apoOseHus, IPOOHIIKY MOXKHO MpomycTuTh. ChIpbe, 3arpyKeHHOE uepe3 IPOOHIIKY, TaKyH Kak
nokaszana Ha (ur. 1, Ha3bIBAIOT «OOPaOOTAHHBIMY CHIPHEM.

[00S8] CornacHo HEKOTOPBIM BapUaHTaM OCYIIECTBJICHHUs, APOOUIIKa pa3OUBaeT U Hape3aeT
TOHKHMH CJIOSIMU TJIMHO3EMCOZEpIKallee ChIphe IO MOJyYEHHUs] KYCKOB THAMETPOM MEHee, YeM
NPUOJM3UTENIBHO MSTh TIOHMOB, XOTs KYCKH OOJIBIIEr0 W MEHBIIEro AMaMeTpa MOTYT ObITh
JOTMOJHATENBHO 00padoTaHbl B MyJblie, KAK OMHCAHO B HACTOSINEM HOKyMeHTe. [[poOuiku u
MHOJKECTBO JPYTHMX YCTPOMCTB Uil HApe3KU TOHKHUMH CJIOSIMH, KPOLIEHHSI M U3MEJIbYeHHsI
TJIMHO3EMCOIEPIKAIIEro ChIPbsi, & TAKKE MCTOYHUKH JJIS1 UX MPUOOPETEHMsI, HATIPUMED, KOMITAHHsI
Gleason Foundry, muipoko W3BECTHBI CIIEIUATUCTAM B TAHHOHN 00JIACTH TEXHUKU.

[0059] ObpaboranHoe 1 HEOOPaOOTAaHHOE TITMHO3EMCOIEePIKAIIEe ChIPhE MONAIOT B MEIIAIKY
110, xoTopas MeeT BpalaroLIeecs JIE3BHE, MePearLIee NONEPEUHOE YCUITUE HA YaCTULbI ChIPbS
U TOTOJIHUTEBHO YMEHbBIIAIIee UX pasMep A0 MOJyueHHs MyJiblbl. B HenmpephiBHOM criocobe
CbIpb€ M BOAY MOMAAIOT B MEIIAJKy HENpPEepbhIBHO. Mellajiku U aHaJOTHYHbIE YCTPOMCTBA IS
NPUTCOTOBJICHUST MYJIbIIBI U3 TAaKUX MATePHAaJOB, a TaK)K€ MCTOYHUKHU Ui MX NPHOOpETeHUs
IIUPOKO U3BECTHBI CIIELMATNCTAM B JAHHOW 00JIACTH TEXHUKH.

[0060] CornacHo HEKOTOPBIM BapHaHTaM OCYIIECTBJICHHS, 3JEKTPONMPOBOISIINI MaTepHUa
NO0ABJSIFOT K TJIMHO3EMCOAEp KaIleMy ChIpbio U Bone B Memanke 110, 4ToObl B pe3ynbrare

[IOJIYYUTh KOHLIEHTPALUKD 3SJIEKTPOINPOBOIALIErO marepuasiia or npubnusurenbHo 0.1% no
y )
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npubmuzuTensHo 10,0% wnmu ot npudnusurtensHo 5,0% no npubnusurtensHo 10,0% mo Becy oT
comep KaHus TBEPIOH (a3bl B IMyJIbIe, MO0 HETOCPEICTBEHHO neper] (OPMOBKOM OKATHILIEH, KaK
OMUCAHO HUXKE.

[0061] B memanky 110 mo0aBisitOT JOCTATOUYHOE KOJIHYECTBO BOIBI , YTOOBI B pe3yjbTaTe
NOJIYYHUTh NyJbIy C COAEpXKaHWeM TBepaoi (as3el B amuamazoHe or npudbnusutensHo 40% no
npubmusutensHo 60% 1o Becy. CoryiacHO HEKOTOPBIM BapHAHTaM OCYINECTBJIEHUS, B MYJbITY
I00aBIAIOT JOCTATOYHOE KOJIUYECTBO BOJIBI, YTOOBI ConmepkaHHe TBepAoH (a3bl B IyJbIie
COCTaBIJISIO OT npuOnmmusurenbHo 45% no npubmusurensHo 55% mno Becy. CornacHo Apyrum
BapUAHTaM OCYLIECTBJIEHMs, B MyJbIy AO0OABISIOT JOCTATOYHOE KOJHUYECTBO BOJBI, YTOOBI
cozep:kaHue TBepAOoH (assl B MyJibIle COCTABILIO npubnusuTensHo 50% no Becy. Bona, kotopyro
no0aBysiroT B Mewmanky 110, Moxker ObITh MPECHOM BOION WM IeMUHEPAIN30BaHHOHN BOAoH. B
HETIPEPbIBHOM CIOCO0€ TOATOTOBKU IYJIBIBI COAEP)KAHUWE TBEPABIX BELIECTB B IIyJbIIE
NEPUOANYECKN AHAIM3UPYIOT, U PETYJUPYIOT KOJUYECTBO BOABI, MOAABAEMOW B MyJbIly, AJI
nozaepskaHus TpedyeMoro coaepkanust TBepaoi ¢a3bl. CriocoObl aHaIM3a CoaepKaHus TBEPAOH
(a3bl B myJble U PEryJIUPOBAHUS MOAAYH BOABI ITUPOKO U3BECTHBI U MOHSATHBI CIIELHAINCTaM B
IaHHOH 00JIaCTH TEXHUKH.

[0062] CornacHO HEKOTOpPBIM BapUaHTaM OCYILIECTBJIICHHs, B Myjibly B Memranke 110
O00aBISAIOT OUCTIEPTUPYIOIIUI areHT, YTOObl OTPETyJUPOBATh BSI3KOCTb IMYJIBITBI IO 3a1aHHOTO
AMana3oHa, 4YTO JONOJHHUTENbHO oOcyxkmaercs Huxke. COrjjacHO JpPyruM —BapHaHTam
OCYILECTBJIEHHS], BI3KOCTb MyJIbIIbl B Memmaike 110 perynupyroT 10 3aJjaHHOrO Juana3oHa myTeM
no0aBeHNs UCTIEPTUPYIOIIETO areHTa U peareHTa Uil peryJIupoBanus yposHs pH.

[0063] Jlucneprupyromuii  areHT MOTryT JA00aBJsiTh B NyJbIy Mepea  ao0aBeHHEM
AJIEKTPOIPOBOAIIEr0 MaTepuaia Wid JIpyrux 1no0aBok. COracHO HEKOTOPBIM BapUaHTaAM
OCYILECTBJIEHUs, B COCTaBe IMPENYCMOTPEH [AUCMEPrUPYIOLIUNA areHT B KOJUYECTBE OT
npubmm3utensio 0,15% no npubnusurensHo 0,30% 1Mo Becy B pacdyere Ha CyXOH Bec
[JIMHO3EMCOIEPIKALIErO ChIPbS.

[0064] IIpumepsl MaTepraioB, NOAXOAALINX AJI IPUMEHEHUS B KAYECTBE TUCTIEPTUPYIOLIETO
areHTa B COCTaBaxX M Croco0ax, OMHCAHHBIX B HACTOSILIEM IOKYMEHTE, BKIJIOYAIOT, MTOMHMO
Npodero, MOJUAKPUJIAT HATPUs, MOJUAKPUJIAT aMMOHMsS, IOJMMETaKpPUJIAT aMMOHHS
terpamupodochar Harpusi, terpanmpodochar kamus, momupocdar, momudochar ammMOHUS,
LUTPAT aMMOHUS, KeJe30-aMMOHUIHBIM LUTPAT U IMOJUAJIEKTPOJIUTHI, TaKHe KaK COCTaB U3
NOJMMETaKpHJIaTa aMMOHHUSI M BOJBI, JOCTYIHBI JJIsI MPHOOPETeHHsT B PA3HbIX HMCTOYHHKAX,
Hanpumep, B kommanun Kemira Chemicals mox ToproBeiM HammeHoBanueM C-211, Phoenix
Chemicals, Bulk Chemical Systems mox ToproseiM nHazBanuem BCS 4020 u R.T.Vanderbilt

Company, Inc. nox ToproseiM HazBanueM DARVAN C. Kak npasuio, AUCIEprUpYIOIINUN areHT
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MOXET OBITh JIOOBIM BELIECTBOM, KOTOPBIH OYAET PeryJupoBaTh BSI3KOCTD MYJIbIIBI 0 3aJaHHON
BSI3KOCTH C TeM, 4TOOBI MyJbIY BIOCIECACTBHH MOKHO OBLIO MPOIMYCKAaTh Yepe3 OOHO WU
HECKOJIBKO KaJMOpOBOYHBIX OTBepcTHil (monausaropa. CoriacHO HEKOTOPBIM BapHAaHTaM
OCYIIECTBIIEHHS, 3a/laHHasi BA3KOCTh cocTaBisieT MeHee 150 cantunyas (cIl) (mo onpenenenuem
Ha BHcKo3uMeTpe bpykpunpna co mmmezenem 61). CorjacHO IpyruM BapHaHTam
OCYILECTBJIEHUS, 3aJaHHAas1 BA3KOCTh cocTasiisieT meHee 100 cIl

[0065] CornacHO BapMaHTaM OCYUIECTBJEHUS, B KOTOPbIX IPUMEHSIOT pPEareHT Jis
perynuposaHusi ypoBHs pH, ¢ nenbto perynuposanusi ypoBHst pH nmynenel B myJbiy A0OaBISIOT
JOCTaTOYHOE KOJMWYECTBO peareHTa [Jjs peryauposaHus ypoBHs pH B auamasone ot
npubnusuTensHo 8 1o npudnusutensHo 11. CornacHo HEKOTOPBIM BapHAHTaM OCYINECTBJICHUS,
JOCTaTOYHOE KOJHMYECTBO peareHTa Ui peryaupoBaHus ypoBHs pH noOaBisroT B mymbmy ¢
nenbto  perynupoBaHusi pH nmo 3HaueHwss npuOnmusuTenpHO 9, mpHOIM3UTENBHO 9,5,
npubmusutensHo 10 wimm  nmpuGnusurensho 10,5, pH  mynbhmel MOTYT  NEpUOIHYECKH
aHAJIU3UPOBATh U3MEPUTENIEM KUCIOTHOCTH, U KOJIMYECTBO PEareHTa AJis peryjJupOoBaHus ypOBHs
pH, monaBaeMoro B myJbIy, peryiupyooT i noanep:xanus tpedyemoro pH. CriocoObr ananmmsa
pH mynbIel ¥ peryaupoBaHus MOAAYN peareHTa 1Jisl peryaupoBanust yposHs pH OyayT NOHSTHBI
CrieLuaanucTaM B JaHHOH oOnactu TexHuku. K mpumepam MarepuanoB, MOAXOMAIINX IS
NPUMEHEHHs] B Ka4deCTBE peareHra AJsl peryJupoBaHusi ypoBHs pH B cocraBax m cmocobax,
OMHUCAHHBIX B HACTOSLIEM JJOKYMEHTE, IOMUMO MPOUYEro OTHOCIT aMMHUAK M KapOOHAT HATPUSI.
[0066] Kax npaBuiio, 3aaHHasi BI3KOCTb COCTABOB MPENCTABIISET COOOM BSI3KOCTh, KOTOpas
MO3BOJISIET COCTABY IMPOXOAWUTH 4Yepe3 JaHHBbIA THUM U pasMep GopcyHKH (uromamszaropa, He
3actpeBas B HeM. Kak npaBusio, yeM MeHbIlle BSI3KOCTb IYJIBIIBL, TEM JIerde OHa MPOXOIUT dYepes
nanHblii  Quromamzarop.  OpHako — go0aBieHHE — CIAMIOKOM — OONBLIOTO  KOJIHYECTBA
OUCTIEPTUPYIOINEro areHTa MOXKET MPUBECTU K IOBBIIIEHUIO BS3KOCTH MYJBIBI O TaKOro
COCTOSIHUSI, YTO OHA HE CMOJKET YAOBJIETBOPUTENILHO MPOXOAUTD Yepe3 NaHHBINA (QIIIOUIN3ATOP.
Crnenanmuict B JaHHOHM OOJIACTH TEXHUKU MOKET ONPEAETUTh TPEOYyeMyHo BSI3KOCTh JUIsl TAHHOT'O
Tuna (GIrouan3aTopa MyTeM NPOBEICHUS CTAHAAPTHBIX SKCTIEPUMEHTOB.

[0067] Memanka 110 cmemmBaeT TrIMHO3EMCOAEPKALIEE CBHIPHE, SJIEKTPONPOBOASLINN
Marepuali, BOAY, AUCIEPTUPYIOLIMII areHT M peareHT uisl peryaupoBaHus ypoBHs pH 1o
¢dopmuposanus nyibnsl. [lepron Bpemenu, TpeOyemblil 11t 00pa30BaHUS MyJbIIbL, 3aBUCUT OT
TakuxX (PakTOpOB, KaK pa3Mep MELIAJKH, CKOPOCTb, C KOTOPOH padoTaeT Melaika, U KOJIM4eCTBO
MaTepuasia B MEIIaJKe.

[0068] W3 memanku 110 nyneny nomaroT B pesepyap 115, rme mynenmy HenpepbIBHO
NEePEMEIINBAIOT U JOOABISIOT CBA3YIOIIEE BEIECTBO B KOJIMYECTBE OT mpubimsutensHo 0,2% no

npubmusuTensHo 5,0% mo Becy OT oO0mIero Cyxoro Beca TINIMHO3EMCOIEPIKAIlero ChIpbsl U
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sJekTponpoBoasiero marepuana. (CorjacHO HEKOTOPbIM BapuUaHTaM  OCYLIECTBIICHUS,
CBSI3YIOIIEE BEIIECTBO NOOABISIFOT B KOJIWYeCTBE OT MpubnusutensHo 0,2% 10 npuOIu3uTeIbHO
3,0% mo Becy OT 0oOLIero Ccyxoro Beca IIIMHO3EMCOAEPIKAIIErO ChIPbs U 3JIEKTPOIMPOBOSINErO
Matepuana. K moaxoasmuMm — CBSA3YHOLIMM  BEIIECTBAM  OTHOCST, IIOMHUMO IPOYEro,
MOJMBUHUJIALIETAT, TOJIMBUHUJIOBBIN CIIUPT, METUIILIEIUTIOJIO3Y, JEKCTPUH U Menacchl. CornacHo
HEKOTOPHIM BAapUaHTAM OCYILIECTBICHMs, CBS3YIOLIEe BEINEeCTBO NPEACTaBIsIeT COOOH
NOJMBUHUJIOBBIA CITUPT CO CPEAHEUNCIOBBIM MOJIEKYJSIPHBIM BeCOM OT npuoausurensao 20 000
1o 100 000 My. «Mp» 0003HaYaeT CpeTHEUHCIOBOM MOJICKYJISIPHBIN BEC, KOTOPBII MPEACTABIISET
co0oif CyMMapHBIN BeC MOJIEKYJI TIoJuMepa B oOpasiie, NeJIeHHbI Ha CyMMapHOE KOJIHYECTBO
MIOJIUMEPHBIX MOJIEKYJI B 3TOM O0pasiie.

[0069] Pesepyap 115 conmepxxut mnynemy, NOAroToBiaeHHyr0 Mewankod 110. Onpnaxo
pesepByap 115 nepemerunBaer nysbmy ciiadee, 4eM MeLIaKa, TaK 4YTOObI CMEIINBATh CBS3YIOIIEE
BEILECTBO C MyJIbIOH Oe3 N30BITOYHOrO BCIEHUBAHMS ITYJIBITbI HUTH MOBBILIEHUS BI3KOCTH ITYJIBIIbI
10 COCTOSTHMSA, KOTOPOE MOXKET He IMO3BOJIMTD MTOJABATh MYJIbITY Uepe3 KATHOPOBOYHbIE OTBEPCTHSI
¢mronguzaTopa.

[0070] CornacHo npyromMy BapHaHTy OCYILIECTBJICHUS, CBS3YIOLIEe BELIECTBO MOTYT
n00aBiIATh B IyJbIly BO BpeMs ee€ HaxokaeHus B Memanke. COIIacHO 3TOMY BapUaHTy
OCYLIECTBJICHHSI, MEIIaJKa MPH HEOOXOAMMOCTH MMEET MEePEeMEHHBbIe CKOPOCTH, B TOM HHUCIIE,
BBICOKYIO CKOPOCTb JJIsl JOCTHIKEHHsI OOJIbINON WHTEHCUBHOCTH MEPEMEIIMBAHUS C TEM, YTOOBI
U3MENIbYUTD ChIPbE 1O COCTOSIHUS MyJIbIIbL, U HU3KYK CKOPOCTb AJII CMEIIMBAHUS CBA3YIOLIETO
BEIECTBA C MYJIBIIOW Oe3 BBIMEYMOMSHYTOrO W30BITOYHOrO BCIEHHBAHUS WM TOBBIIECHUS
BA3KOCTH.

[0071] Paccmotpum pesepByap 115 Ha ¢ur. 1, nysapny nepeMemnBaiOT B 3TOM pe3epByape
nocie 100aBJIEHNsI CBA3YIOLIErO BEIIECTBA B TEUEHHE BPEMEHH, TOCTATOYHOIO IS TIATEIbHOTO
CMEIINBAaHUs CBS3YIOLIEro BeliecTBa ¢ myJbpnoil. CorjacHO HEKOTOPbIM —BapHaHTaM
OCYILIECTBJICHHsI, TOCJe HOOABJIEHUS CBS3YIOIIErO BELIECTBA IMYJbIYy MEPEMELINBAIOT B
pesepByape B TeUeHHE BpeMeHU npudin3uTensHo 10 30 muHyT. COrNIacHO APYTrUM BapHaHTaM
OCYILIECTBIICHHS], MTYJIbIy MEPEMEIINBAIOT B pe3epByape 115 mo MeHbiIei Mepe npuOIH3UTEIHHO
30 muuyt. CorjacHO IPYrMM BapHaHTaM OCYINECTBIEHHs, MOCTE NOOABJIECHHUS CBS3YIOIIEro
BEIECTBA MYJIbIY IEPEMEIINBAIOT B pe3epByape A0JblIe, YeM NPUOIU3UTeNbHO 30 MUHYT.
[0072] Pezeppyap 115 wMokeT Takke TMPEACTaBIsATH COOOW CHCTEMY pe3epByapos,
NpeayCMaTPUBAIOINYI0 OAWH, [Ba, TpU Wi Oonee pesepByapoB. JlocrarouHa ro0ast
KOH(Urypauus WIM KOJUYECTBO pPE3EPBYapPOB, KOTOPOE IO3BOJSET TINATENBHO CMEIINBATH
CBSI3YIOIIEe BEIECTBO C MyJbnod. B HempepriBHOM criocobe B pesepByap 115 k mynbre moryT

OBITD I[O6aB.]'IeHI:>I BOJa WU OAWH HJIM HECKOJIbKO BHUAOB TbUICBBIX YaCTHUL] Pa3MEPOM OosblIe
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HOMHHAJIBHOT'O MJTH YaCTHII Pa3MEPOM MEHbIIIe HOMHHAIIBHOTO U3 TTOCIEAYIoLIero Gronansaropa
WIH IPYroro yCTPOMCTBA.

[0073] U3 pesepsyapa 115 mynpny momaroT B TeruiooOMeHHUK 120, KOTOpBIH HarpeBaer
OyJblly [0 Temmeparypbl oT mnpubmmsutensHo 25 °C po mpubmusurtensho 90 °C. U3
teriooOMenHrka 120 myJibIy MOAAI0T B HACOCHYIO crcTeMy 125, KOTOopast MoJ JaBJIeHHEM ITOaeT
nynbiy B pmronanszarop 130.

[0074] B o1HO mti HECKOJIbKO MECT CUCTEMBI, IPEICTaBICHHOHN Ha (ur. 1, 10 Momavu My JIbIIbl
B (pIIFOMAN3aTOP MOTYT MOMEIIATh MENBbHULLY (MENBHULIBI) W/ UM CUCTEMY (CHCTEMBI) COPTHPOBKHU
(He moKa3aHbl), KOTOPbIE MOCIOCOOCTBYIOT H3MEIBbUEHHIO JIFOOOT0 MPEBBIMIAIONIETO Pa3Mepbl
MJIMHO3€MCOAEPKAIEro ChIpbsi A0 3aJaHHOrO pasMepa, MOAXOASINEero Juisi IOAAYd B
¢dmonnguzarop. CornacHO HEKOTOPBIM BapHAHTaM OCYIECTBIICHUS, 3aJaHHbIN pa3Mep COCTaBIIAET
He Oonee, yem 230 mem. CornacHo IpyruM BapuaHTaM OCYLIECTBIEHMs, 3aJaHHBIH pa3mep
MeHbIne 325 mem, Menbine 270 mew, meHbine 200 memn unu MeHblie 170 mern. 3agaHHbIN pazMep
3aBHUCHUT OT CIOCOOHOCTH KaJMOPOBOYHOIO YCTPOMCTBA OMPENENIeHHOro pasMepa W/Wid THIIA B
nocneayoumemM QIIONAN3aTOPe PACIBUIATH MYJIbIy TaK, YTOObI OHA HE 3aCTpeBala.

[0075] Ecnu mpumeHstOT cHuCTeMy TIOMOJIA, €€ 3arojHSAIT aOpa3sHBHBIM MaTEPHAJIOM,
KOTOPBIA MOAXOAUT AJISA JIYLIErO Pa3pyLICHUsI ChIPbs 0 3aAaHHOTO PasMepa, NOAXOASALIETO A
HOCJIEAYIOLIEeH MOJauu Yepe3 OAHO MIIM HECKOJIBKO KaJIMOPOBOYHBIX OTBEPCTHH (ronausaropa.
Ecnu npuMeHsIIOT cucTeMy COPTUPOBKH, CUCTEMA COPTHUPOBKY IPeIHA3HAYEHA [Tl YAAJICHUS U3
MyJIbIIbl YACTHUL], pa3Mepbl KOTOPBIX MPEBBIIAIOT 3aJaHHbI pasmep. Hampumep, cucrema
COPTHPOBKH MOXET MPEeNyCMaTPUBATh OJHO WJIM HECKOJbKO CHT, KOTOpPbI€ BBIOMPAIOT U
pPa3ZMeLIaloT TaK, YTOOBI B MyJIbIIE OCTABAIMCH YACTHLIBI C PA3MEPOM MEHBLIE 33JAHHOTO.

[0076] Kax BumHo u3 ¢ur. 1, pmronauzarop 130 uMeeT OObIMHYO KOHCTPYKLIUIO, TAKYIO KaK
omucaHa, Harpumep, B nateHTe CIITA Ne 3,533,829 u B natente Benukobpuranuu Ne 1,401,303,
Bo ¢uronamsarope 130 npenycMoTpeHa 1o MeHbIneii Mepe OJiHa pacrbuinTeNbHast popcyHka 132
(Ha ¢ur. 1 moxazaHsl TpH pacmbuTUTENbHBIE (OpCYyHKHM 132), KOTOpas mpeacTasisier coOoi
KaTMOpOBOYHOE OTBepcTHE OOBMHOW KOHCTPYKIUH. COrjiacHO HEKOTOPBIM BapHaHTaM
OCYILIECTBJICHHSI, TIOAXOIUT OJTHA UJTH HECKOJIBKO JIBYXIOTOUHBIX (hopcyHOK. KOHCTpYyKIMs Takmx
HacaJOK UIIMPOKO Wu3BecTHa, Hampumep, u3 kHurm K. Masters «CrnpaBo4HMK IO CyIIKe
pacmsuiennemy, u3z. John Wiley and Sons, Hero-Hopxk (1979 ).

[0077] ®mrouausaTop 130 qONONHUTENBPHO NMpeaycMaTpuBaeT cioil 134 vactul, jexamui Ha
petrerke 136, HanpuMep, epPOPHUPOBAHHOMN, PSMOH UM HAKJIIOHHOH perieTke. Yepes pemeTky
136 mpoxoaut ropstunii Bo3ayx. Cnoil 134 yacTuil CONEpKUT 3aTPaBKM, U3 KOTOPBIX MOXKHO
BBIPALUBATh 3€JI€HBbIE OKATBHIIIN 33JaHHOrO pasMepa. Mcnonb3yemble B HACTOSAIEM AOKYMEHTE

«3eNIeHble OKAThIIM» U (OPMBI 3TOTO BBIPAKEHHS OTHOCATCS K IO CYIIECTBY OKPYIJIBIM H
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cepuueckuM yacTULaM, KOTOpblE OBLIM CPOPMHPOBAHBI U3 TYJIBIBL, HO HE credeHbl. [lpu
NpUMEHEHUH TIep(OPUPOBAHHON UIIH MPSIMOI PEIIETKH, 3aTPABKHU TAKKE CIYKAT AJIST TIOJTYIEHUS
MOPIIHEBOTO MOTOKAa B (Guronansatope. llopiiHeBoH MOTOK mMpeAcTaBisieT COOOH TepMUH,
U3BECTHBIN CIIEIMAIICTaM B JAHHON OONACTH TEXHHWKH M, KaK MPaBWJIO, €r0 OMHUCHIBAIOT KaK
PEeXUM TOTOKA, B KOTOPOM NPOHCXOAUT OYEHb ciaboe MPOTUBOTOYHOE cMelleHue. YacTuirel
3aTPaBKU MEHbBIIE, 4Y€M 3aJaHHBI pa3Mep 3€JIEeHbIX OKATbIIIEH, W3rOTOBJIEHHBIX COIIACHO
ciocobam Hacrosimero uzobpereHus. CoOrjacHO HEKOTOPHIM BapUAHTAM OCYINECTBJIECHUS,
3aTpaBKa CONEPKUT OT MpuOIM3nuTeNnbHO 5% 1o npubnusutensHo 20% oT cyMMapHOro oobema
dopMHUpyeMbIX M3 Hee 3€JeHbIX OKaTblmed. [lynpny pasOpbI3rUBarOT NOJ IaBJIEHHEM 4Yepes
pactibuiuTenbHble (GOPCYHKHU 132, M OpbI3TU MyJbIBI NMOKPHIBAIOT 3aTPAaBKU C OOpa3oBaHUEM
3€JIEHBIX OKATBIIIEH, KOTOPBIE 110 CYIIECTBY OKPYTJIbIE U ChepudecKue.

[0078] BHemHue 3aTpaBku MOTYT pa3Melnarth Ha nepgopupoBaHHOH perrerke 136 no Hauana
pacnbUIeHHs MyJIbITbl (GIIONAN3aTOPOM. ECii MpUMEHSIOT BHELIHUE 3aTPaBKU, 3aTPABKH MOTYT
ObITH M3rOTOBJIEHBI CIIOCOOOM, AHAJIOTHYHBIM TOMY, YTO HMPOMJUIOCTPHPOBaH Ha ¢wur. 1, rae
3aTpaBKU NMPOCTO 3a0uparoT u3 (QIIOMAN3aTOpa NP 3aJaHHOM pasMepe 3aTpaBKu. BHeurHue
3aTPaBKU TaKXe€ MOTYT OBITb HM3rOTOBJIEHBI B IPOLIECCE BBHICOKOMHTEHCHBHOTO CMEIIHBAHMS,
Harpumep, kKak B npouecce, onucaHHoM B nateHte CIIIA Ne 4,879,181, packpeiTue KOTOpPOro
MOJHOCTBIO BKJIIOUYEHO B HACTOSIIIYIO 3asBKY TOCPEICTBOM CCBUIKH.

[0079] CornacHo HEKOTOPBIM BapUaHTAM OCYIIECTBJICHHS, BHEIIHUE 3aTPABKH U3TOTOBJICHBI
100 U3 ChIPbsi, HIMEIOLIETO 10 MEHbIIEH Mepe TaKOH K€ COCTaB, UTO M MYJIbIIA, JTHOO U3 ChIPbS,
Coiep KalIero TTMHO3eM B OOJIBIIEM MIJIM MEHBLIEM KOJUYECTBE, UYEM B ChIPbE, IPUMEHSIEMOM JJIs
NPUroTOBJIeHUs Myiblbl. COrlaCHO HEKOTOPHIM BapHaHTaM OCYLIECTBJICHUs, IyJblla HMEeT
cofiep;kaHue TIIMHO3eMa, KOTopoe Mo MeHblel Mepe Ha 10%, o meHblei mepe Ha 20% unu no
MeHbIel Mepe Ha 30% MeHble, yeM cofepkaHue B 3aTpaBkax. CorynacHO JpyruM BapHaHTaM
OCYLIECTBJICHUs, BHELIHUE 3aTPABKM HMEIOT COAEpPKaHME IVIMHO3€Ma, KOTOPOE€ HUXKE €ro
CoZlep KaHUs B MyJIbIlE, HAIPUMED, 1Mo MeHblel Mepe Ha 10%, mo menbinei mepe Ha 20% wnu 1o
MeHb1el Mepe Ha 30% MeHbllle, YeM COiep KaHNe B MyJIbIIE.

[0080] CormacHo npyromy BapHaHTy, 3aTpPaBKU Ui CJIOS 4acTULl (OPMHUPYIOT MyTeM
pacTbUICHHS MyJIBIIBI, TOCPEICTBOM YEro 00ECIIEUHBAIOT CIIOCO0, MPH MOMOIIH KOTOPOTO MYyJIbIIa
CaMOKPHCTAIIM3YETCsl BOKPYr CBoel coOcTBeHHOH 3arpaBku. COrJacHO OZHOMY TakOMY
BAPMAHTy OCYIIECTBJICHUS, TMYyJbIly TMOJAOT depe3 ¢urouamsatop 130 B oTCyTCTBHE
3arpasyieHHOro ciost 134 gactun. Kammu mynemnel, Bexomsmue u3 GopcyHOK 132, 3aTBepaeBaroT,
HO BHa4alle OHHM CJIMIIKOM Majibl M TIOTOK BO3AyXa BBIHOCUT HMX u3 (uronmmsaropa 130,
nbUIECOOPHHK 145 ynaBiIMBaeT X KaK «IbLIb» (MEJIKHE YaCTULIbI), TPUIEM MbUIECOOPHUK MOXKET

NPEACTABJISIT COOOM, HampuMep, SJICKTPOCTATHUECKUHM OCAAWTENb, UKIOHHBIN (UIIBTP,
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pPYKaBHBIA (UIIBTP, MOKPBIA CKpyOOep minm MX KOMOWHAIMIO. 3aTeM MbUTh U3 NbUIECOOPHUKA
yepe3 BXOAHOE OTeepcTHe 162 nus mpuid NojaroT Ha ciaoW 134 dactum, rae Ha HEro
pa3OpBI3TUBAIOT MYJbIY, BbIXOAALYK 3 (opcyHok 132, Ilbute MOXeT OBbITh HOBTOPHO
UCIOJb30BaHa JOCTATOUHOE KOJUUYECTBO pas3, 10 T€X MOp MOKa HE JOCTUTHET TOUKU, B KOTOPOI
oHa OyneT CIMIIKOM BEJINKa, YTOOBI €€ IMEePEeHOCHUJI MOTOK BO3AYyXa M OHAa MOTJa CIIYKUTh
3atpaBkoi. [Ibutb MOKET OBITH TakKe MOBTOPHO HCIOJB30BaHA B IPYroOl OMEpaLdu 3TOrO
rporecca, Hanpumep, B pesepayape 115.

[0081] Kax Bunno u3 ¢ur. 1, ropsumit Bo3ayx noxparot B ¢urouausatop 130 mocpencTsoMm
BEHTWISITOPA M BO3AYXOHArpeBaTelsis, OHU CXEMAaTHUYEeCKU MPEACTaBJIEHbl B no3uuuu 138.
CkopocTp TOpsiYero BO3AyXa, MNPOXOAALIEro uepe3 cjoil 134 wyactuil, COCTaBIsieT OT
npubnusutensHo 0,9 M/c no npubnusurensHo 1,5 M/c, u TonuuHa cnos 134 gacTurl cocraBiseT
OT NpUONM3UTENBHO 2 CAHTUMETPOB A0 npudbnusutensHo 60 canTuMerpoB. Temmepartypa
ropsiuero Bozayxa npu nopade B ¢puounusarop 130 cocrasnser ot npudbmusurensHo 250 °C mo
npudmsutensHo 650 °C. Temneparypa ropsiuero Bo3ayxa Ha BeIxope w3 Quiromansaropa 130
HIKe, ueM npubamsutensHo 250 °C, 1, COrTacHO HEKOTOPBIM BAPHAHTAM OCYIIECTBIICHUS, HIDKE,
yem npudnmsutensro 100 °C.

[0082] PaccrostHne wmexny pacnbuiMTeNnbHBIMH - QopcyHKamu 132 um  pemerkoi 136
ONTUMH3HPYIOT TaK, YTOOBI H30€kaTh 0Opa30BaHUs MBLIH, KOTOpasi 00pasyercs, ecyiu (OPCYyHKH
132 pacrosio’keHbl CIUIIKOM Jaleko OT pemerkd 136, u oOpa3oBaHMsl KPYIHBIX YaCTHIL
HETIPABUJIbHOUW (POPMBI, KOTOpbIE 00pasyroTcsi, eciau (OpCyHKH 132 pacroyiosKeHbI CIUIIKOM
6mu3ko k pemerke 136. ITonoxenne popcyHok 132 1o OTHOIICHUIO K perieTke 136 peryiupyroT
Ha OCHOBe aHaju3a o0pasia nopoinka, orodpanHoro us gpurougusaropa 130.

[0083] 3enenHble OKATHIITH, CHOPMUPOBAHHBIE (IFOMIN3ATOPOM, HAKATUTUBAOTCS B cyioe 134
yacTull. B HenmpepsIBHOM criocobe 3eneHble OKaThIy, copmupoBanHbie Guronansaropom 130,
U3BJIEKAIOT Yepe3 BbIXonHOe oTBepcTre 140 mo curHany ob ypoBHe mpoaykra B cyioe 134 gactuig
B pirronanzarope 130, ¢ TeM 4TOOBI MONAEPKUBATH NAHHYEO TOJIIHHY CJI0s1 YacTULl. [T0BOpOTHBIH
kiaamaH 150 mpomyckaer 3eneHble OKaThINIM, H3BJICYEHHble u3 Qumongusatopa 130, Ha
TpaHcnoprep 155, KOTOpBIM NOAAET 3eNeHble OKATHIN K cucTeMe 160 COpTUPOBKH, Ie 3€JIeHbIe
OKATBIIIM PA3EeNAI0T HAa OXHY WJIM HECKOJbKO (Ppakuuii, HampuMep, CIHIIKOM KPYIHYIO
(bpakIuro, TPOAYKTOBYIO (PPAKIHIO U CIUIIKOM MEJKYH (PpaKIIHUIO.

[0084] ConmkoMm kpymHast (Gpakiys, BBIXOASINAS W3 COPTHUPOBOYHOW YCTaHOBKH 160,
COIEPIKUT Te 3eJIEHble OKATBILIHN, KOTOPbIE KpymHee Tpedbyemoro pasmepa mpoaykra. CornacHo
HETIPEPhIBHOMY CIIOCOOY, CIHUINKOM KpPYIHBIE 3€JIEHble OKATBHIIIH MOTYT OBITh IOBTOPHO
HCIIOJIb30BaHbI B pe3epByape 115, rae no MeHbiel Mepe HEKOTOPBIE CIIMIIKOM KPYITHBIE 3€JICHbIE

OKATBIIIM MOTYT OBITh M3MENIbYEHBbI U CMEIIaHbl C MyJbION B pedepyape. CormacHo apyromy
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BApUAHTY, CIUIIKOM KPYIHbIE 3€JIC€HbIE OKATBHIIN MOTYT OBITh HM3MENbYE€Hbl M IIOBTOPHO
UCTIONB30BaHb! B cioe 134 yactun gumronauzaropa 130. Cnumkom Menkast ppakuus, BIXOASIIAS
u3 cuctembl 160 COPTUPOBKHU, CONEPKHUT T€ 3€JIEHBbIE OKATHIIIH, KOTOPbIE Mellbdye TpedyemMoro
pa3Mepa mpoxaykra. COracHO HENmpephIBHOMY CHoOco0y, 3TH 3€JIeHble OKATBHIIIHA MOTYT OBITh
MOBTOPHO MCIOJB30BaHbl B ¢umonnusatope 130, rae oHu MOryT OBITh NMOJAHBI Yepe3 BXOJHOE
oreepcTre 162 B KaueCcTBE 3aTPAaBOK WIJIM B KQ4€CTBE BTOPUYHOIO NMUTAaHUA ycTporcTea 130 mis
Gbarouan3anum.

[0085] IIponykToBast (pakums, BbIXOAsimasi U3 CUCTeMbl 160 COPTUPOBKH, COAEPKUT Te
3€JIeHbIe OKATBIIIN, KOTOpblE UMEIOT TpeOyeMblil pa3Mep MPOAYKTa. DTH 3€JIeHble OKAaTbILIH
OTHPABJSIOT HAa YCTPOMCTBO 165 MOATOTOBKH K CIEKAHHIO, HAIPUMEP, B OOKUTOBYIO I€4b, I
3€JIeHbIe OKATBIIIM BBICYLIMBAIOT WM MPOKAIUBAIOT mepes cnekaHueMm. COrjacHO HEKOTOPBIM
BapUaHTaM OCYLIECTBJICHHUs], 3€JICHbIE OKATBIIIN BbICYIIMBAIOT 10 COAEPKAHUS BIard MEHeEe, YeM
npubnusuTensHo 18% 1o Becy, win MeHee, ueM npudan3uTeabHo 15% 1o Becy, npuOIM3UTeNbHO
12% mo Becy, npubauzurensHo 10% o Becy, mpuOIH3UTENbHO 5% MO BECy WM MPUOIU3UTETBHO
1% mo Becy.

[0086] ITocne BbICYIIMBAHUS W/WJIHA TIPOKATUBAHMSI, 3€JIEHBIE OKATHIIIN TOAAI0T B yCTPOHCTBO
170 cnexaHus1, B KOTOPOM 3€JIEHbIE OKATHIIIH CIIEKAIOT B TEUEHHE BPEMEHH, JOCTATOYHOT0, YTOOBI
o0ecreunTdb BBIXOJI CIIEUEHHBIX, 10 CYILIECTBY OKPYIJIbIX U ChEpUUECKUX YaCTHL, UMEFOIINX OIUH
WIN HECKOJIBKO M3 TPpeOyeMbIX KaKyIIUXCsl YAECNbHBIX BECOB, OObEMHBIX BECOB M MPOYHOCTEH HA
pa3znaBnuBanue. COrjacHO IPYyromMy BapHaHTy, YCTPOHUCTBO 165 MOATOTOBKU K CIIEKAHUIO MOKET
OBITh UCKITIOYEHO, €ClTU YCTPOrcTBO 170 criekaHusi MOKET 00eCleyYnuTh NOCTATOUHBIE YCIOBHS
NPOKAJIMBAHUS W/WIJIH CYIIKH (TO €CTh, BpeMsl CYLIKH M TEMIIEPATYPbL, KOTOPBIE TIepeN] CIIEKaHUEM
BBICYLITUBAIOT 3€JIEHbIE OKATBIIIN 1O 3aJaHHOTO CONEpPKaHMs BJArd), a 3aTeM JOCTATOYHBbIE
YCJIOBUS ISl CIIEKAHUS.

[0087] KonkpeTHoe Bpems U TeMmIepaTypa, KOTOpbIE CIEAYeT NPUMEHSATb U CHEKaHUs,
3aBHCAT OT HAYAJIbHBIX UHTPEIUEHTOB M TPeOyeMOH MJIOTHOCTH CleYeHHbIX yacTul. COoriacHo
HEKOTOPHIM BapUaHTaM OCYILIECTBIEHHs, YCTpoOiHcTBO 170 cnekaHWs NpeAcTaBisieT CcoOOH
BpAIAIOIIYIOCS Te4b, padoTarmyr npu Temreparype oT mnpudmusutensHo 1000 °C nmo
npubmusuTensHo 1600 °C, B TeueHHe BpeMEHH OT MPUOIH3UTEIBHO 5 10 MpuOIM3uTEeapbHO 90
MUHYT. COTrJIaCHO HEKOTOPHIM BapHAHTAM OCYINECTBJICHUS, BPAIIAMOLIAsICS NeYb padoTaeT mpu
temneparype npudnusutensHo 1000 °C, npubdmmsurensao 1200 °C, mpubnusurensHo 1300 °C,
npubmusutensHo 1400 °C unn npudmmsurensro 1500 °C. CornacHO HEKOTOPBIM BapHAaHTaM
OCYULIECTBJICHUS], 3€JICHbIE OKATHIIIM MMEIT BPEMsl HaXOXAEHUs B YCTPONCTBE CHEKAHMs OT
npuOIM3NUTENBEHO SO MUHYT 10 PUOIHU3UTENBHO 70 MUHYT HITH OT MPHOIU3UTENBHO 30 MUHYT 10

npubm3nuTensHO 45 MuHYT. [loce Toro, Kak 4aCTHIBI BBIXOIAT U3 yeTpoiicTea 170 criekaHwus, Nx
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MOTYT AOMOJHUTEIBHO COPTUPOBATH IO Pa3MEPY U TECTUPOBATH C LIEJIbK KOHTPOIIs kKauecTsa. [
OrpaHUYeHUs] WM NPEIOTBPALICHUs] OKHUCJIEHUS 3JIEKTPONPOBOMSINErO MaTepHajla MOTYT
NPUMEHSTh CIIeKaHHe B HHEPTHOH artMocdepe. CrmocoObl 3amerneHus OOraTtoll KHCIOPOAOM
arMoc(eprl B yCTPOICTBE ClIEKaHUsI HHEPTHBIM I'a30M, TAKMM KaK apTOH, a30T WJIH TeJIUH, ITUPOKO
U3BECTHBI CIIELMAIINCTAM B HAaHHOW obOnactu TexHUKU. Kak mpaBuiIo, KUCIOPOZ 3aMElaroT
MHEPTHBIM ra30M TakUM 00pa3oM, 4To B atMocdepe cnekanus ocraercst 0,005% kucnopona mwimm
MEHBLIE.

[0088] CornacHO HEKOTOPBIM BapHAaHTaAM OCYIIECTBJIEHHS HACTOSLIErO H300peTeHus], Ha
NPOMNIAHTBl  HAHOCAT  IOKPBITUE U3  3JIEKTPONPOBOAAINEro  Marepuana. Hampuwmep,
3JIEKTPOIPOBOIAIINN MaTepUal MOXKeET ObITh HAHECEH Ha KePaMUYECKHI MPOIIAHT IOCe TOro,
KaK YacTHLbI IMpPONMAHTa BbIMAYT M3 ycrpoiictBa 170 crnekaHus W AONOJHUTENBHO OyAyT
OTCOPTUPOBAHBI 110 pa3Mepy, U MPOTECTUPOBAHBI C LIENIbI0 KOHTPOJIs kauecTsa. [lokpeiTHe Moxker
OBbITH BBIMOJIHEHO OJJHUM M3 CIIOCOOOB MOKPBITHS, IIUPOKO M3BECTHBIX CIIEIMAIUCTAM B TAHHOM
o0lacTH TEXHUKH, HAMpPUMEp, pPACIbUICHHEM, pPa3OpbI3TUBAHHMEM, BaKYYMHBIM OCAXKIEHHUEM,
NOTPY’KEHHEM, OINPECCOBKOH, KaJaHAPUPOBAHMEM, HANbUICHHWEM IOPOIIKA, IMEePEeBOIHON
IeYaThl0, TPYHTOBAHMEM BO3AYIIHBIM InabepoM, HAKATKOH, XHUMHYECKHM OCAKICHHEM
(Hampumep, coryacHo packpbiTuio B mateHTtax CIITA NeNe 3,296,012, 4,812,202 u 3,617,343,
PaCKPBITUSI KOTOPBIX TMOJHOCTHEO BKJIFOUEHBI B HACTOSIIYIO 3asBKY MOCPEICTBOM CCBLIKH),
3JEKTPOJIUTUUECKUM OCAXKACHUEM U HAHECEHUEM MOKPBITHS IIETKOM.

[0089] CornacHo HECKOJIbKUM TMPHUMEpPaM OCYILIECTBIIEHUS, SJIEKTPOIPOBOISAIINN MaTepua
HAHOCST HAa KePaMUYECKUH TPOIMIMAHT WM MPUPOAHBIE MECKU B BUAE MOKPBITUS. CrocoObI
MOKPBITUSL MyTEM 3JIEKTPOJUTUYECKOIO MM XHMHYECKOTO OCAXKIACHUS ILIUPOKO H3BECTHBI
CTHeHaTUCTaM B NaHHOM obOmactu TexHuku. Hampumep, cmotpu mateHT CITA Ne 3,556,839,
pPacKkpbITHE KOTOPOTO MOJHOCTBIO BKIFOYEHO B HACTOALLYIO 3asiBKY ITOCPEICTBOM CCBUIKU.

[0090] CornacHo HECKOJIBKUM TMPUMEPAM OCYILIECTBJIEHHSI U COTJIACHO OOBIYHBIM CIOCOOaM
ABTOKATAIMTUUECKOTO HAHECEHMs IMOKPBITHS, HEMPOBOASIIUI cyOcTpar, Hampumep, obpaser
KE€PaMHUYECKOTO MPOMIAHTA, HAJIEKAIMNM 00pa3oM OUHUINAIOT U AENAl0T IIEePOXOBATHIM, 3aTEM
CEeHCUOMITM3UPYIOT M aKTHBHPYIOT MyTEM MOCJIEIOBATEIBHOTO TMOTPYKEHHsI B BOAHBIH PacTBOP
BOCCTAHOBHUTENsI MU PACTBOPOB MeETaJIAa-KaTaau3aTropa, HalpuMep, XJIOPUCTOrO OJ0Ba U
XJIOPUCTOTO MaJafusi, U NPOMBIBAIOT B BOJAE IOCJE KaXIOro TaKOro MOTpyXeHus. 3areM
cybcTpar MOXKeT OBITh OTPY’KEH B TaJIbBAHUYECKYIO BAHHY, HATPETYIO IO TEMITEPATYPHI OT 55 10
95 °C. BanHa MOXeT conepskaTh, HAIIPUMEP, BOAHBIA PACTBOP, KOTOPBII BKIIFOYAET B ce0s COMb
HUKes U pocdop-coneprramuii BOCCTAHOBUTENb, TAKOH Kak THO(OoCcUT HATPHUs, B IPUCYTCTBHE
COJIEH, TaKUX KaK LUTPAT HATpWsl M auerar Hatpus, npudeM pH pacTeBopa peryaupyroT o

3HaueHus1 ot 4 1o 6. CrienanucTaM B JAHHOH O0JIACTH TEXHUKH OYAET MOHSITHO, YTO MOKET OBIThH
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NpuUMeHeH JI0OOH TPaAMLIMOHHBIA PAacTBOpP Ul HAHECEHUs MOKPBITHUS IMYTEM XHMHUYECKOTrO
OCaKIEHMs] HUKENs, Menu, cepedpa WM 30JI0Ta, HalpuUMep, TaKUe PacTBOPHI JOCTYIHBI IS
npuoOperenus B Takux pupmax, kak Uyemura, Transene mnu Caswell. Ilorpyskenue Ha nepuon
oT npubnu3uTenpHo 1 1o npudmm3urensHo 30 MUHYT MOKET JaBaTh IUIEHKY HUKENS TOJIIMHON B
auarnaszoHe ot npubnmsurensHo 0,05 mukpoHa, npudnusurensbHo 0,1 MUKpPOHA, TPUOTU3UTETEHO
0,25 wmukpona wmm npudmm3urenbHo 0,5 MHKpOHa [0 TNpHOIM3UTENbHO | MHKPOHA,
npUOIU3UTENBHO 2 MUKPOH, NMPUOIM3UTENBHO 3 MUKPOH WM NMPUOIU3UTENBHO 5 MHUKPOH WIIH
Oosblire, OCAKACHHYIO Ha MOBEPXHOCTH cyOcTpara. PacTBOp Ansi HaHECEHUS MOKPBITHS MOTYT
HENPEPBIBHO IOMOJHATL C LENbK MOANEPNKAHUS IMOCTOSHHOM KOHLIEHTPALMM XUMHUKATa JJIs
HAHECEHUsI MOKPBITHSA, I HA000POT, OH MOXKET CYIIECTBEHHO MCTOIIATHCS MO0 MEpe TOro, Kak
peareHT Al HaHeCEHUs MOKPBITUS OCaXKIAaeTcsl Ha cyOcTpare, MOCPEACTBOM HEro PeryIupyroT
TOJILMHY TUIEHKU METaJjuIa.

[0091] CornacHO HECKOJNBKMM MpHUMepaM OCYLIECTBICHHs U COIVIACHO TPaJAULMOHHBIM
crnocobaM XUMHYECKOTO OCaKIEHHsI MTOKPBITUS, HEMPOBOISAIINI cyOcTpart, HampumMep, odpaser
KepaMHYECKOT0 MPOMIAHTa, HAAJIeKaIUM 00pa3oM OYHINAIOT U 3aTEM CEHCUOMIN3UPYIOT MyTeM
NOCJIEAOBATENBHOIO MOrPYKEHUSI B BOAHBIN PacTBOP MeTajljIa-KaTan3aTopa U BOAHBINA pacTBOP
BOCCTaHOBUTEJIs], TAKOIO KaK, HAIIPUMEDP, PaCTBOP XJIOPUCTOrO Najulajus U PaCTBOP XJIOPUCTOIO
0JIOBa, ¥ IPOMBIBAIOT B BOZIE TIOCJIE KAXKIOTO TAKOT'O MOTPYKEHUs. 3aTeM CyOCTpaT MOTPy’KaroT B
BaHHY JUJIsl HAHECEHHsI MOKPBITUH, B KOTOPOH MOAIEPKUBAIOT TemrepaTypy ot 25 no 65 °C. Banna
MOXKET COJep KaTh, HANPUMEP, BOIAHBIA pPACTBOP, KOTOPBIA BKJIOYAET B ceOsi CONb Menu u
THIPOKCHJ LIEJOYHOrO MeTajljla B IMPUCYTCTBUE OJHOM WM HECKOJIBKUX COJIEH, TaKMX Kak
BUHHOKHUCJIBIA KaNuH-HaTpui U KapOoHaT Hatpusi. CrienuanucTaMm B TaHHOW 00JIaCTH TEXHUKHU
OyZeT MOHSTHO, YTO MOXKET ObITh MPUMEHEH JIF0OOH TPaAMLMOHHBIA PACTBOP Ui HAHECEHUS
MOKPBITHS TyTEM XMMUYECKOTO OCAKICHHUST HUKEJIsI, MeIH, cepedpa MK 30JI0Ta, HAPUMED, TaKHe
PacTBOPBI AOCTYITHBI JUIs MPHOOpeTeHus B Takux ¢pupmax, kak Uyemura, Transene mwim Caswell.
[Morpy:xenue Ha mepuon OT npudbmusuTenbHO 1 10 mpudnm3uTensHo 30 MUHYT MOXKET TaBaTh
TUIEHKY HHUKEJIsl TOJILIMHON B uamna3one ot npubimsutensHo 0,05 mukpona, mpudnmusurensHo 0, 1
MHUKpOHa, mnpubmusutenpbHo 0,25 MukpoHa wian npubmusutensHo 0,5 MHKpoHa 710
npuOIU3UTENbHO 1 MUKPOHA, NMPUONU3UTENBHO 2 MUKPOH, MPHONM3HUTENbHO 3 MHUKPOH WU
NpUOIU3UTENBHO S MUKPOH HMJTH OOJIbINE, OCAXKIEHHYIO Ha MOBEPXHOCTH cyOcTpara. PactBop anst
HAaHECEHUs1 MOKPBITHSI MOTYT HENPEPBIBHO MOMNOJHATh C LEIbI0 MOANEPkKAHUS NOCTOSHHOU
KOHLIEHTPALMN XUMHUKATa I HAHECEHHs MOKPBITHS, UM HAOOOPOT, OH MOXET CYIIECTBEHHO
UCTOIIATBCS TI0 MEPEe TOTrO, KaK PeareHT IUIsi HAHECEHHs MOKPBITH OCaKAAaeTcsl Ha cyOcTpare,
MOCPECTBOM YET0 PETyJIUPYOT TOJNIIUHY UIEHKU METaJlIa.

[0092] B crocobax TpagMIMOHHOTO aBTOKATAJIUTHYECKOTO IMOKPBITHS MOTYT NPUMEHSTH
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KHCJIBIE PAaCTBOPBI MAIaaus, KOTOPble MOIYT OKUCJATH AKTUBHBIA META/Ul, OKA3aBIIMNICS Ha
MOBEPXHOCTHU YHCTOTO MPOIIIAHTA, U TOCPEACTBOM 3TOTO MOTYT IPUBECTH K CIIA00MY OCaXKIECHUIO
METaJJIa Ha MIOBEPXHOCTH NPONMNaHTa. bpuo yCTaHOBIEHO, YTO BKJIIFOYEHHUE CTAAUU OATOTOBKHU B
CIOCO0 XMUMHYECKOTO OCAKIEHHMSI MOKET YJYUIINTh OCAKISHHE MeTajula Ha TOBEPXHOCTh
MIPOIMIIAHTA.

[0093] Ha ¢ur. 2 npexncraBieHa TEXHOJIOTMYECKash CXE€Ma, JAEMOHCTPHUPYIOLIAsl CTaAuU
ciocoba 200 HaHeCEHWsI TMOKPBITUS IMyTEM XHUMHYECKOTO OCAXKIAEHHS 3JIEKTPONPOBOASINETO
Marepuaja Ha MPOMIAHT, NMPUYEM 3TOT B 3TOM CHOCOO€ MPUMEHSIOT CTaJWI0 MOATOTOBKU. B
criocoOe 200 HaHeCEeHUs MOKPBITHS MTyTEM XUMUYECKOTO OCAXKIEHHSI TIOAa4y MPOIIAHTa HA JTUHUU
202 MOryT OCYINECTBJIATb B OJHY WJIM HECKOJbKO IMPOMBIBOYHBIX YCTaHOBOK 204, mpuuem
NPOMNMAaHT Ha JTUHUU 202 MOKeT ObITh IPUBEIEH B KOHTAKT C IIEPBBIM IPOMBIBOYHBIM PACTBOPOM
IUI yIAJeHUs MbUIM W/WIM MEJKUX YacTHIl M MOJYyYeHUs YHCTOro NpomnmnaHTta Ha JuHuu 206.
ITpombiBo4Hast ycTaHOBKA 204 MOXKET MPEACTaBISATh COOON HIIH COAEPIKaTh OJUH WIH HECKOJIBKO
pe3epByapoB, OJHY WM HECKOJIbKO €MKOCTEH, OIHY MM HECKOJbKO CHCTEM TPAHCIOPTHUPOBKHY,
OOVH WM HECKOJbKO TpPyOOmpoBOmOB, M T.I. IlepBblii NPOMBIBOUHBI PACTBOP MOXKET
NPENCTaBIATh COOOW MM BKIIFOYATh B ceOsl BOIHBIA PACTBOpP, COAEPIKAIIMH KHUCIIOTY WIIH
OCHOBaHME, HalpuMep, BOAY C pa30aBIEHHONW KHCJIOTOH MM pPacTBOP C COZAEpPXKAHUEM
OpraHM4eckoi (as3bl, TAKOW KaK XKUAKUH YIIIEBOAOPOI, MPHYEM 3Ty NPOMBIBKY MOTYT TaKXkKe
BBIMIOJIHATh TPU MOBBIIIEHHONW Temneparype. UYUuCTHII NpPONNaHT MOTYT W3BJEKATb U3
MPOMBIBOYHOM yCTaHOBKH 204 no nuHum 206 1 nogaBaTh B OHY WUJIM HECKOJBKO yCTaHOBOK 208
npeABapUTENIbHON 00pabOTKH, MPUYeM YHUCTBIA MPOMMAHT HAa JMHUU 206 MOTYT NMPUBOAUTH B
KOHTAKT C MOATOTOBUTEIBHBIM pacTBOpOM. Y cTaHOBKa 208 mpenBapuTebHON 00paboTKH MOKET
NPEACTABIIATh COOOW MM COAEPIKATh OIUH I HECKOJIbKO Pe3epBYyapoB, OAHY HMJIM HECKOJIbKO
€MKOCTEH, OJHY WIM HECKOJBKO CHCTEM TPAHCHOPTUPOBKHM, OAWH WJIH HECKOJBKO
TpyOOnpoBOAOB, U T.11. [IOArOTOBUTENBHBIN PACTBOP MOXKET MPEACTABIATL COOOH MM BKJIOYATh
B ce0s INeJOYHOH pacTBOp IUId peryaupoBaHust pH MOBEPXHOCTH MpomNmaHTa A0 IMIEIOYHOTO
ypoBHsi (pH >7). Illeno4yHol pacTBOp MOKET COIEpPKaTh OAUH MU HECKOJBKO THUAPOKCHIOB,
aMMUaK Wi KapOOHaT.

[0094] INonroroBka B ycranoBke 208 mpenBapuUTeNbHON 00pabOTKH MOXKET OBITh yIIydIIeHa
nyTeM KOMOWHUPOBAHHS WJIM CMEIIWBAHUS MOAXOMSIINX MOBEPXHOCTHO-AaKTHBHBIX BEIIECTB C
MOJATOTOBUTENBHBIMUA pacTBopamu. lloaxonsimne NOBEPXHOCTHO-aKTHBHBIE BEIECTBA MOTYT
NPEACTABIATh COOOM, MOMHUMO TMPOYEro, aHHOHHBIE, KATHOHHBIE, HEHOHHBbIE U aM(OTepHBIE
NOBEPXHOCTHO-aKTHUBHBIE BeleCTBa WM HUX KoMOwmHanuu. COriacHO HEKOTOPBIM MpUMepam
OCYILIECTBIICHHs, TOAXOIAIINE TOBEPXHOCTHO-AaKTHBHbBIE BEINECTBA MOTYT OBbITb, TOMHMO

npo4ero, HACbIEHHBIMU HJIM HCHACBIIICHHBIMH NJIMHHOLCIIOYECYHBIMU KUPHBIMU KHCJIIOTaAMU
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WIN KHUCJIBIMH COJISIMH, JUJTHHHOLITIOYEYHBIMH CIIUPTAMH, TOJHUCIUPTAMH, IOJUCOpOaTaMH,
JUMETUIINONNCUIOKCAHOM U MONMATWITUAPOCUIIOKCAaHOM. COrjlacHO HECKOJIbKUM IpUMepaM
OCYILIECTBIICHHSI, TIOAXOIAIINE TTOBEPXHOCTHO-AKTHBHBIE BEIIECTBA MOTYT MPEICTABISTH COOOH,
NOMUMO TIPOYEro, JIMHEHHbIE W pPAa3BETBICHHbIE KapOOHOBBIE KHCIOTBHI M KHCIBIE COJH,
comepskamue oT npudausuTenbHo 4 o npubiusurenbHo 30 aTOMOB yriiepona, JUHEWHbIE U
Pa3BETBIICHHBIE AJKUICYJIB(OHOBBIE KUCIOTHI M KUCIIBIE COJTH, COZIEPIKAIINE OT MPUOIU3UTETBHO
4 no npubmmsurenbHo 30 aTOMOB yriepona, JUHEHHbIH anKWIOeH30JCyNb()OHAT, B KOTOPOM
JVHEHHAasT alKWIbHAS LeMb COAEPIKUT OT MpUOMM3UTENpHO 4 no mpubiusurenbHo 30 aTOMOB
yraepona, cynbdocykuunater, (ocdater, (ochonats, GochomUMUAbl, ITOKCHIMPOBAHHBIC
COeMHEHUs], KapOOKCHIIaThI, CYIb(OHATHI U CYNb(aThl, MOJUTITHKOJIEBbIE Y3PUPbI, AMUHBI, COJIU
aKpuIIOBOM KUCIOTHI, upodocdar u ux cmecu. CornacHo OJHOMY HIJIM HECKOJIBKUM IpUMepam
OCYILIECTBJICHHS, TOBEPXHOCTHO-aKTUBHOE BEINECTBO MpeAcTaBisieT coboil moimcopOar, Takoit
kak TweenTM 20 (PEG(20) copbutanmononaypar).

[0095] Uucteil nponnadT Ha JuHUU 206 MOXKET KOHTAKTHUPOBATb C MOATOTOBUTEIbHBIM
pacTBOpOM B ycTaHOBKe 208 mpeaBapuTenbHONH 00pabOTKU MPH JIFOOBIX YCIOBUSIX, MOIXOASIIINX
AN MOJIy4eHUsl MOATOTOBJIEHHOro mnpomnmnaHta Ha jguHud 210. Ilomxopsmue ycioBust MOTYT
npenycMarpuBath Temmeparypy npuOmmsurensHo 10 °C, mnpubmumsurensHo 25 °C,
npubmusuTensHo 30 °C, mpubmusutensHo 35 °C, npubnusutensHo 40 °C, oT mpuOIM3UTENBHO 45
npubmusutensHo S5 °C

°C po mnpubnusurensHo 47 °C , mpubmmsurensro 50 °C

2 > 2

npubmusutensHo 60 °C , mpubmusurensuo 75 °C wmu npubmusutensHo 100 °C npu BpemeHu
BBIIEPKKU MpuONMM3uTeNbHo 1 cekynaa (c¢), mpubmusutensHO S ¢, mpubnmsurensHo 15 c,
npUOIU3UTENBHO 25 ¢, MPUOIM3UTENBHO 45 ¢ WM OT MPUOIUZUTENBHO 55 ¢ 10 MPUOIH3UTETBHO
65 ¢, nmpubnusurensHo 75 ¢, mpubmmsurenbHo 100 ¢, mpuONMM3UTENbHO 2 MHHYT (MHH),
npUOIU3UTENBHO S MUH MK PpUOIu3uTeNnbHO 10 MuH. I1oArOTOBUTENBHBII PACTBOP MOXKET HMETh
pH, cocTaBmsiroIni Mo MEHbIIEH Mepe MPHOIU3UTENBHO 7,2, IO MEHbIIEH Mepe PUOTU3UTENBHO
8, Mo MeHblIeH Mepe MPUOTU3UTENHHO 8.5, O MeHbIIeH Mepe MPUOIH3UTEIBHO 9, 0 MeHbIIEH
mepe mnpudmmsurenbHo 10, mo MeHbinel Mepe npubausurensHo 11, Mo MeHbleidl Mepe
npubmu3uTensHo 12, Mo MeHblueld Mepe mnpuOnusuTensHO 12.5 wiam mo MeHbledl Mmepe
npuOIU3UTENBHO 13.

[0096] IloaroroBneHHslii nponmnadt Ha JuHUM 210 MOryt usBjiekatb U3 ycTaHOBKH 208
npeaBapUTeNIbHON 00paboOTKKM M TMOAaBaTh B OAHY WJIM HECKOJBKO YCTAHOBOK 212 CHUKEHHS
MYTHOCTH, IPUYEM MOATOTOBJIEHHBIN NPONNAHT HA JUHUUA 210 MOryT NPUBOAUTL B KOHTAKT CO
BTOPBIM TPOMBIBOYHBIM PACTBOPOM C IIEJIBIO JIOTIOJHUTENBHOTO YOAIEHUS MBUTH H/UIIH MEJTKUX
YaCTHII IJIs1 IOJYYEHUST Ha JIMHUH 214 MpOMBITOrO MPOMNMAaHTa, KOTOPBIH 001aaeT MoHMKEHHON

MYTHOCTBIO IO CPAaBHEHHUIO C MOATOTOBJIEHHBIM IponmaHToM Ha juHuu 210. Ycranoska 212
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CHIDKEHHsSI MYTHOCTH MOXKET MPENCTABIATh COOOW MM COAEp)KaTb ONWH WM HECKOJIbKO
pe3epByapoB, OJHY WJIM HECKOJIbKO €MKOCTEH, OJJHY MM HECKOJbKO CHUCTEM TPaHCIOPTUPOBKHU
WIN HECKOJIbKO TPyOONpOBOAOB, U T.I. BTOPOI MpOMBIBOYHBIN PacTBOP MOXKET MPENCTABISATH
coOOH pacTBOp TaKOH k€ WJIM aHAJOTHYHBIA MEPBOMY INPOMBIBOYHOMY PAaCTBOPY M MOKET
NpeaycMaTpuBaTh BOAHBIN PacTBOP, TAKOH KaK BOJA UM PACTBOP C COZEP:KaHUEM OPraHUYECKOM
¢a3pl, TakOH Kak >KUAKHHA YriaeBoAopoA. BTopoil mNpOMBIBOYHBIA pPacTBOP MOXKET TaKKe
npeaycMaTpuBaTh CEHCHOMIN3ATOP, KOTOPBIM CIIOCOOCTBYET AKTHUBATOPY Ha MOCHERyrOIei
cranuu. CeHcubmIM3aTop MOKET MPENCTaBIISITh COOOM JTF0O0H areHT, KOTOPbIA BOCCTAHABIIUBAET
aKTUBATOP, HAIIPUMED, XJIOPHU OJI0BA, OOPOTrHUAPHU HATPHSI WM TUNIO(GOCHUT HATPUsS UITH JIFOOOH
apyroii BocctaHoBuTeNb. (COINIaCHO OJHOMY WM HECKOJbKUM IpUMEpaM OCYLIECTBJICHU,
BTOPOH TPOMBIBOYHBIII  pacTBOp HE COAEpPXKUT ceHcuOunmszaropa. Ilocne  cramum
CEeHCHOMIIN3aTOpPa MOJKET CJIEeNOBAaTh Jpyras CTagus INPOMBIBKH, HO, COIJIACHO HEKOTOPBIM
BApUAHTAM OCYLIECTBJICHHSI, OHA MOKET ObITh MPOIMYIIEHA.

[0097] ITpoMBbITEIN IPONMAHT MO JUHUM 214 MOTYT U3BIEKATh U3 YCTAHOBKU 212 CHIDKEHUs
MYTHOCTH M NOJABaTb B OJHY WJIM HECKOJBKO YCTaHOBOK 216 BOCCTaHOBJIEHUS KaTalu3aTopa,
NPUYEM MPOMBITBIA MPOMNMAHT HA JUHUM 214 MOTYT NPUBOAUTH B KOHTAKT C AKTHUBHPYIOLIUM
pacTBOPOM. AKTUBUPYIOIIUN PacTBOP MOXKET aKTUBMPOBATh MPOMNIAHT MyTEM IMPUCOEANHEHUS K
HOBEPXHOCTH MPOIMIAHTA KATAINTHYECKH aKTHBHOIO MaTepHala, TAKOTO KaK MajIagui, cepedpo
WIN KeJie30. AKTUBUPYIOIIUN PacTBOP MOKET MPENCTABJISATh COOOW WIIM CONEpKaTh OIHY HIIU
HECKOJIBKO COJIeH Majiains, TAKUX KaK XJIOPUCTBIN MAJUTAUI WK XJIOpHaJlIaaT aMMOHHSI W/ Wi
HUTpAT cepedpa. AKTUBHUPYIOIIHUN PACTBOP MOXKET MPEACTABIATh COOON pacTBOP C COAEpPIKaAHUEM
BOIHOW (pa3bl WM PacTBOP C CONEPIKAHUEM OPTaHUYECKOH (ha3bl. AKTHBHPYIOLIMHA pPaCTBOP
MOKET COZIepKaTh COJIb MAJIANs B KOHLEHTPALUK OT npubmsuTensto 0,1 munmurpamma Pd*
Ha JuTp (Mr/m), npubnusutenbHo 0.5 Mr/n, mpubmu3uTensHo 1 MI/i, npuOIM3UTEIBHO 5 M/,
npubmusutensHo 10 mr/n, win ot npubnmsutensHo 20 mr/n po npubnmsurensHo 30 mr/m,
npubmusutensHo 35 wmr/n, npubnusutensHo 40 wmr/na, npubnmsurensHo S0 Mr/n  wim
npubmm3uTensHo 100 Mr/n. AKTUBHPYIOIINN PaCTBOP MOXKET TaKXKe COEPIKaTh BOCCTAHOBUTEIb
WIN CeHCUOMM3aTop. BoccTaHOBUTEND MOKET MPEACTABISTH COOOH HITH COAEPIKATh COJIb OJIOBA,
TaKyr Kak xJiopuctoe oyioBo. COriacHO OAHOMY HJIM HECKOJIbKUM MpUMepaM OCYLIECTBIICHUS,
aKTUBUPYIOLIUI pacTBOP HE COAEPKUT BOCCTAHOBUTEIIS.

[0098] IIpomMpIThIli mpoONMmaHT o JUHUU 214 MOXET KOHTAKTUPOBATH C AKTUBUPYIOLIUM
PacTBOPOM B YCTaHOBKE 216 BOCCTAHOBJIEHUS KaTaJIH3aTOPA MPHU JIFOOBIX TOAXOISAIINX YCIOBHIX
C LIEJIBIO MOJIyYEHMs] aKTUBUPOBAHHOIO NpomnmnanTta Ha auHuu 218. Ilogxoasmue ycinoBust MOTyT
npeaycMaTpuBaTth Temmeparypy npuommsurensHo 20 °C, mnpubmusurensHo 35  °C,

npubmuzuTensHo 50 °C, mpubmusutensHo 65 °C, mpubmusutensHo 75 °C, oT npuOIM3UTEIBHO 78
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°C po mnpubnusurenvHo 82 °C | mpubmmsurensro 85 °C |, mpubmusurensHo 90 °C |
npubmuzuTensHo 95 °C | mpubmmsurensro 100 °C wnm npubnusurensHo 105 °C mpu BpemeHu
BBIIEPKKH NPUONU3UTENHPHO | MMH, TPUOMU3UTENHHO 2 MUWH, NPUOIU3UTENBHO 3 MUH,
npuOMM3uTENbHO 4 MUH, NPUOIM3UTENBHO 5 MHH WIM OT MNPHONIM3UTENBHO 7 MHH [0
npUOIU3UTENBHO 8 MUH, TPUONINU3UTENBHO 9 MUH, npuOIM3uTENpHO 10 MuH, MpuOIM3UTENBHO 12
MHUH, NpuOmM3uTenbHo 15 MuH win npuOmusurensHo 20 MuH wim Oofnbine W/wim 10
3HAYUTETIPHOTO MCUEPIIaHUS BaHHBL. AKTHUBHUPYIOIIMH pacTBOp MoxeT uMeTb pH BennumHOM
npubmm3uTenbHo 7,1, npubnusuTensHo 7,2, npuOau3uTeNbHo 7,4, mpuOIM3UTENbHO 7,6 UIH OT
npubnusurensHo 7,8 no mnpubnusurensHo 8, mnpubnusurenvHo 8,5, mpubnusurtensHO 9,
npubnusutensHo 9,5, npubnmsurensHo 10, npubmmsurensro 11, npuOnmsurensHo 12 wnum
npubnu3uTensHo 13 wnu Oonbine.

[0099] AXTHUBHpOBaHHBIN MPONNAHT MOTYT U3BJIEKATh U3 AKTUBALIMOHHON YCTAaHOBKHU 216 1o
auHuM 218 u mopaBaTh B OJHY WJIM HECKOJBKO NPOMBIBOYHBIX YCTaHOBOK 220, mpuyeM s
yhoaneHuss  M30BITKOB — aKTHBUPYIOIIETO  pacTBOpa €  aKTUBUPOBAHHOIO  IPOIIAHTA
AaKTUBUPOBAHHBI TMPONMNAHT Ha JUHUM 218 MOryT NpPUBOAUTH B KOHTAKT C TPETbUM
IIPOMBIBOYHBIM pacTBOpOM. [IpoMbiBOuHast ycraHoBka 220 MOXKET NPENCTaBISATh COOOH WM
cofiepKaTh OJUH WJIM HECKOJIBKO pPe3epBYapoB, OIHY HJIM HECKOJbKO €MKOCTEH, OIHy WU
HECKOJIbKO CHCTEM TPAHCIIOPTHPOBKH, OJMH MJIM HECKOJbKO TpyOompoBomos, u T.n. Tperuit
NIPOMBIBOYHBIN PACTBOP MOXKET MPEAyCMaTPUBATh BOIHBIA PACTBOP, TAKOW KaK BOJOIPOBOIHAS
BOJIa WM JeMHUHEPaIN30BaHHAsI BOJA.

[00100] IIpompITBHIi MPONNAHT MOTYT IO JUHUU 222 U3BJEKATh U3 MPOMBIBOYHON YCTAHOBKHU
220 u nonasaTh B OJHY WJIM HECKOJBKO YCTAHOBOK 224 MeTalUIM3aluy, IPUYEM Ha MPOMBITBIN
NPONMNAaHT Ha JUHUM 222 MOTYyT HaHOCUTh MeTaljndeckoe MokpbiThe. COrinacHO OAHOMY WM
HECKOJIbKMM TPUMEPaM OCYIIECTBJIEHUS, MPOMBIThIA MPOMMAHT HA JIMHUU 222 MOXKET ObITh
NOKPBIT METAJUIOM IyTeéM MPHUBENEHUS B KOHTAKT C JJIEKTPOJIMTOM JIFOOBIM IMOIXOASIIUM
ciocoboM. PacTBOp uIsi HaHECEHUs] TOKPBITHS MOTYT pa30pbI3TUBaTh WM OCAXKIATh Ha
MIPOMBITBIH MTPOMTIAHT W/VITH MTPOMBITBIHA MPOMITAHT HA JIUHUK 222 MOTYT MOTPY’KaTh WM OKYHATh
B BaHHY C 3JIGKTPOJHUTOM (raJbBaHMYECKUM pacTBopoM). Hampumep, B ycTaHOBke 224
METAJUIU3aL1U TPOMBITBIN NPONMNAHT C JIMHUK 222 MOTYT NOTPY>KaTh B raJlbBAHUYECKUI pacTBOP
temneparypoil npubmmsurensio 20 °C, mpubmmsurensro 35 °C, mpubmmsutensHo 50 °C,
npubmusutensHo 60 °C wmm ot mpubmusurtensHo 70 °C po mpubnusurensHo 75 °C,
npubmmsuTensHo 80 °C, npudmmsurensao 90 °C , npubmmsurensHo 95 °C |, mpubmusurensHo 100
°C , mpubmmsurensro 110 °C unn npubnusurensro 120 °C uny BeIlle TPU BPEMEHHU BBIIEPKKU
npuOIM3UTENBbHO | MUH, NPUOIM3UTENBHO 2 MHH, TPUOTU3UTENBHO 4 MUH, MPHOJIU3UTEIBHO 8

MHH, MpUOIM3UTENbHO 12 MUH WK OT NMpuOIM3uTeNbHO 14 MUH 10 npuOnusuTtenbHO 16 MuH,
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npubmu3nuTensHO 20 MUH, NPUOIM3UTENBHO 25 MUH, TPUOIM3NUTENbHO 30 MUH, MPHOJIM3UTEIBHO
45 muH wn npudm3uTensHO 60 MUH MITH OOJIBINE W/WJIH A0 3HAUYUTENIbHOTO UCUEPTIAaHHS BAHHBL
[MTocne morpy:kxeHwus MIICHKA SJIEKTPOMPOBOISINErO MaTepraia TOJUHONW OT mpuOIn3uTensHo 10
HaHOMETPOB (HM), npubnusureapbHo S0 HM, npubmmsurensHo 100 HM, npubdnusurensHo 250 HM
win ot npudmmsurensHo 400 HM 1o mpubnmsurensHo 500 HM, npuOmmsurensHo 600 HM,
npubmuzutensHo 700 HM, npudmmsurensHo 800 HM, npubnusuTensHo 900 HM, NPHOIM3UTEIBHO
1 000 aM, npubmmsurensHo 1 200 HM, npubausurensHo 1 500 HM, npubnusurensHo 2 000 HM WH
npubmuzuTensHo 3 000 HM MOXkeT ObITh IO CYIIECTBY PAaBHOMEPHO HAHECEHA Ha MPOMBITHIN
NPONNAHT AJIs1 MOJYyYEHUs 3JIEKTPONPOBOASLLETO MPONIAHTA.

[00101] PacTBOp Ui HaHECEHUs MOKPBITHUS MOXKET MPEIACTaBJIATh COOOW BOIHBIA pacTBOP,
cofiep Kalfii BOY MM PacTBOpP € OpraHM4YecKoi (a3oi, B COCTaB KOTOPOTO BXOAST OIMH HIIU
HECKOJIbKO YIJIEBOIOPOAOB. PacTBOp Ui HaHECEHMs MOKPBITUS MOXKET HPEACTaBISATb COOOM
OCHOBHOM  WJM  KHUCJBIH  3JIGKTPOJUT, M  MOXET  COAep>KaTb  COJb  METajia,
KOMIUTIEKcooOpasoBaresb, BOCCTaHOBUTENb U Oydep. Hampumep, pactBop s HaHECEHUs
HOKPBITHSL MOKET COZIEPKATh COJIb HUKEJS, HAPUMep, Cyib(aT HUKEIs, reKcaruapar cyibdara
HUKenst u xjopua Hukens. KowmruiekcooOpasoBarenb MOXKET COAEpKaTh aleTaT, CYKLHHAT,
aMUHOAleTaT, MaJOHAT, mupodocdar, Mamar WIM LUTPAT WIK JIOOYI0 UX KOMOMHALMIO.
BoccranoBurenb MOXET coneprkaTb OOpOrUAPH HATPHSL, AMMETHIAMUHOOPAH WM THIPA3UH WIN
mo0yro ux komOuHaIM0. bydep MoxkeT comepikaTh YKCYCHYIO KUCIIOTY, TPOMHMOHOBYIO KHCIIOTY,
TJIyTAPOBYIO KHUCJIOTY, SIHTAPHYI KHUCIOTY WJIM ATUIHHOBYK KHCJIOTY WIH JIFOOYI0 HX
koMOuHarmo. CnenuaancrtaM B AaHHOW OONACTH TEXHUKU OyIeT MOHSATHO, YTO TaKXKe MOTYT
NPUMEHSTh JTIIO00H TPAAMLIMOHHBIA PACTBOP Ui HAHECEHUs MOKPBITHS MyTeM XHMUYECKOTrO
OCaKIEHHs] HUKENs, Menu, cepedpa WM 30JI0Ta, HampuUMep, TaKUe PacTBOPHI JOCTYIHBI JJIs
npuoOperenus B Takux ¢pupmax, kak Uyemura, Transene, Caswell u Metal-Chem.

[00102] B cnoco0Ge HaHECeHUs] MOKPBITHS MyTEM XHMHYECKOTO OCAKICHHS MOTYT OBITh
NPEAYCMOTPEHBI JOTIOJIHUTENbHbIE W/MJIN albTepHaTUBHbIe cTanuu. Ha ¢ur. 3 mpencraBneHa
TEXHOJIOTHYECKAas CXeMa, JEMOHCTPUPYIoIasi ctaauu crnocoda 300 HaHECeHUs TOKPBITHSI TyTeM
XUMHUYECKOTO OCaXJIEHUs 3JIEKTPONPOBOJALIEr0 MaTepuaja Ha MPOMMAHT, Ha KOTOpOM
H300paKeHbl ATbTEPHATUBHBIC CTAIMH AKTUBALIMU U OCAXKACHUS MeTayia. YacTHULIbI PONITaHTa
MOTYT MOJIBEPraTh MEJOYHOH nmoarotoske 301, KOTOpast MOKET MPEACTABISITH COOOH M OBITh
aHAJIOTMYHOW 00paboTke B ycraHoBke 208 mpenBapUTENbHON IOATOTOBKH, C TE€M, YTOOBI
NOJY4YUTh 00pabOTaHHBIE YaCTULBI IPOTIIIAHTA.

[00103] [Ilocne cragum 301 wmenO4YHON MOATOTOBKM MOATOTOBJICHHBIE YAaCTHLIbI MPOIMAHTA
MOTYT OBITh MOABEPTHYTHI cTaanu 302 aKTUBALIMHU MTEPE] XUMHYECKIM ocakaeHneM 303 mMeTaa.

HOI[FOTOBJ'IGHHI:;IG HYaCTHUIbI MOTYyT OBITD CeHCI/I6I/IJ'II/IBI/IpOBaHI:>I npu IIOMOIII 1
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ceHcuOmmm3upyromero pacreopa 304 onosa(ll) ¢ nenvio obecnieueHus: CEHCUOMITU3UPOBAHHBIX
yactul. Benen 3a mocnenyromuM Bo3aecTBUEM akTHBHpYromero pacrsopa 305 mammamgusi(1l),
nautaguii(ll) BoccraHaBnIMBaeTCS HAa TMOBEPXHOCTH CEHCHOWIM3HPOBAHHBIX HACTHIl IO
MeTannudeckoro namianus (Pd** -> Pd°), a onoso(Il) okucnsiercsa no onosa(IV) (Sn** -> Sn*).
PactBop 306 yckopurenst MOTYT NPUMEHATh Ui yhaneHus okucieHHoro ojosa(lV) mocne
BO3AEHCTBUs akTUBHpYyromero pactsopa 305 mammanusi(Il) u mepen XUMHUYECKUM OCAKIEHHEM
303 meranna. CoriacHO IpyruM BapuUaHTaM OCYLIECTBJIEHHUs, NPUMEHSIOT KOMOMHHUPOBAHHBIN
aktuBatop u3 ojiosa(IV) u mamnanusa(Il) u kouIoMAHYIO CeHCUOMITM3UPYIOIIYIO cycrer3uto 307,
IIOCJIe Yero MokeT ObITh mpuMeHeH pactBop 306 yckopurens. PactBop 306 yckoputens MOXeT
NPEACTaBIIATh COOOI BOIHBIN PACTBOP U MOXKET COAEPKaTh OAMH WIJIM HECKOJBKO YCKOPUTENEH,
KOTOpBbIE, TOMHUMO IPOUETr0, MPEeAyCMaTPHUBAIOT OTHO HJIH HECKOJIBKO OPraHUYECKUX CYJIb(PHUIHBIX
COeMHEHUH, TaKuX Kak Ouc-(HaTpuil cyapgonpomnui) AUCyabpua, HaTpueBast CoJib 3-MepKaITo-
l-nponaHcybOHOBOM  KHUCIOTHI,  HaTpueBas  coidb  N,N-IMMeTHI-AUTHOKAPOAMMII
NPONMICYIb(HOHOBOH KHUCIOTHI WJIN CyJNb(pOHAT 3-S-NPONMMI-U30THYPOHUS, WJIM HX CMECH.
Jpyroii moaxoasmuil yCKOPUTENIb MOXKET IMPEAyCMaTPUBaTh, IOMUMO MPOYET0, THOMOYEBUHY,
AUTMITHOMOYEBHHY, alleTHJITHOMOYEBUHY U MUPUAMH, U T.II.

[00104] CornacHo HEKOTOPHIM BapUaHTAM OCYILECTBJIEHUS, XapaKTepHbIE Jis MOBEPXHOCTU
YACTHL NMPOMNNAHTa KOMOWHALMH INEJOYHOH MOATOTOBKM W/MJIM CYLIKH PACIbUIEHHEM MOTYT
o0ecrneynTh aKTHBALMIO C MPUMEHEHUEM TOJIbKO majuiaaueBoro (Pd) aktuBaropa, kak moka3aHo
Ha craauu 308. IloAroTOBIEHHBIE YACTHIBI AKTHBUPYIOT IPH MOMOIIM pPacTBOpa 00O
MOAXONALICH COJH MAJJIaus], TAKOW KaK XJIOPUCTbIH MAJUTATUI UM XJIOPIAJUIAAAT AMMOHUSI, B
KOHIeHTparuu ot npudnausutenbho 0,1, mnpubnusurensHo 0,5, npubnusurensHo 1,
npubu3uTensbHo S, mpubmusutensHo 10, mpubnusutensHo 15 wiu ot npubnmsurensHo 20 1o
npubmusuTensHo 25, npubmmsurensro 30, mpuOnusurensHo 35, mpubmusutenvHo 40 M
npubmusutensbHo S0 unmu Gonee muaurpamMm Pd** ma mutp, nmpuuem pH pactOpa MoryT
peryaupoBatb OT 7 10 14 mpu nmomormu JFOBIX MOAXOASIINX OCHOBAHHM, TAKUX KakK, HaIIpUMeEp,
THIPOOKHCH HATPUS HJTH AMMHAK.

[00105] CormnacHo OJHOMY WJIM HECKOJBKUM IIPUMepPaM OCYILECTBJIEHUs], camoakTuBauus 309
MOBEPXHOCTH MOXKET OBITh BBINOJHEHA N0 XUMHUecKoro ocaxaeHus 303 merama. CornacHo
5TOMY BapHAHTY OCYINECTBJICHUS, HOH JKeJie3a MIIH HOH JIF0OOTr0 IPYroro MoaXoIsIIIero MeTauia,
BO BpeMsI IPOKAJIMBAHUS WM CTIEKAHUS BKJIFOUSHHBIH B YaCTHULIBI IPOIIIIAHTA, KOTOPBIE OKA3aJIHCh
HA TOBEPXHOCTH TPOIIAHTA, MOXKET CIYXKHTb [JIsi HEMOCPEICTBEHHOH AaKTHUBAIMM YaCTHII.
CornacHo OZHOMY WM HECKOJBKHM TIPUMEpPaM OCYIIECTBJICHHUS, IOBEPXHOCTb YaCTHIL
AKTUBUPYIOT IyTEM 3aMa4YMBaHUS YaCTHUI] B PACTBOPE BOCCTAHOBHTEJS, HANPUMEDP, Ooporuapuaa

Hatpus, runodocdura HATPUS UM IMAHOOOPTUAPUAA HATPHSL, TPHUEM 3TOT PACTBOP MOXKET OBITh
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HENOCPEACTBEHHO IEPEHECEeH B pPAacTBOP [Js1 HAHECEHUs IMOKPBITUS IyTEM XHMHYECKOTO
OCQXKIEHHs C €lle CMOYEHHBIMH pPAaCTBOPOM YaCTULIAMM, WJIM BBICYLIEH HA 4YacCTULAX Mepen
nokpeITHEM 303 MyTeM XMMHUYECKOTO OCAKAEHUs METAJIIIA, UJIA MTOJTHOCTBIO CMBIT € YaCTHLL.
[00106] YacTuubl KepaMUYECKOrO MPOMMNAHTa MOTYT COAEPKATh 3HAYUTENIBHOE KOJUYECTBO
OKHCJIEHHOro >kene3a. COrjnacHO OJHOMY MM HECKOJbKUM IpUMEpPaM OCYIIECTBIEHUS
camoakTuBanuu 309 MOBEPXHOCTH, 3TU MPOU3BOAHBIE JKEJI€3a MOTYT OBITH BOCCTAHOBJIEHBI 10
3JIEMEHTApPHOTO JKejie3a WM JpPyro BoccraHoBIeHHOH Qopmbl [xene3o (II)], xoropas
KaTaJIUTUYECKU AKTHBHA [0 OTHOIIEHHUIO K MEIHBbIM, HHKEJIEBbIM U APYTUM pacTBOpam
OaropoHBIX METANJIOB JAJIi HAHECEHMs MOKPBITUS NMyTeM XMMHMYECKOrO OCAKIACHMsA. 3a CueT
UCIIOJIb30BAHUSI €CTECTBEHHOIO COAEPKAHMS JKeJIe3a, XapaKTEPHOrO Ui YaCTULbI, UM BO3MOKHO
NOKPBIBATh YaCTHLBI 0O€3 NpUMEHEeHHs NaJUlaJueBbIX aKTUBATOpPOB. BoccraHoBneHue
MOBEPXHOCTHBIX MOHOB JK€JIe3a O aTOMapHOIrO KeJie3a MOXKET IMPOUCXOIUTh B YCTPOUCTBE ISt
CIIEKaHMsI, TAKOM Kak yCTpoHcTBO 170 criekaHus, nuOO MOCie CHEKaHUs MyTeM MOAIep KaHHsI
BOCCTAHOBUTENIHOHN CpEAbl B M€YH, MPUYEM AJI 3TOM Cpeabl XapaKTEepHO MPHUCYTCTBHE OKUCHU
yriepoaa WM APYTUX MNPOAYKTOB HEMOJHOro cropaHus. JKene3o Ha NMOBEPXHOCTH YaCTHULL
IPOIIIIAHTA MOJKET TaKXKe OBITh BOCCTAHOBJIEHO IOCJE H3TOTOBJICHUS IyTeM BO3AEHCTBUS Ha
MOBEPXHOCTH YaCTHUI] NMPOMNIIAHTA OKHCHIO YIIIepoaa WM BOJOPOAOM IPH JIOOBIX MOIXOMAIINX
TeMIeparypax, Takux, Hampumep, kak npudmmurensHo 200 °C, npubnusutensHo 300 °C,
npubmusutensHo 400 °C, mpubmusurensho 500 °C wnu ot mpubmmsurensno 600 °C nmo
npubmusutensio 750 °C, npubnusurensHo 900 °C, mnpubmusurensHo 1100 °C  wmm
npubmusuTensHo 1500 °C.

[00107] Tlocne aktuBammu 302 4YacTWIl, aKTUBUPOBAHHBIH mpormaHT 310 Moxker ObITh
npeoOpa3oBaH B 3JEKTPONPOBOAsIME mponmant 311 myTem xumuueckoro ocaxknaeHusi 303
merauia. CrocoObl TOKPBITHS MYTEM 3JIEKTPOJUTHYECKOTO WM XHMHUYECKOrO OCAXKIECHHS
IIMPOKO U3BECTHBI CIIELIMAIMCTaM B JaHHOW obnactu TexHuku. Hanpumep, cmotpu matent CHIA
Ne 3,556,839, packpeiTHe KOTOPOrO MOJHOCTBIO BKJIKOYEHO B HACTOSINYIO 3asBKY MOCPEACTBOM
ccpuikid. CoOrnacHO HECKOJBKUM IpUMepaM OCYLIECTBJIEHHS M COMVIACHO TPaJULMOHHBIM
croco0aM aBTOKATAJIUTUYECKOrO HJIM XUMHUYECKOTO OCAXKIEHHUS, aKTHBHPOBAHHBIN obOpaser
NPOMIAHTA MOXKET OBITH MOKPBHIT METAJUIOM M CIUIABAMH METAJUIOB MPH MOMOINH Pa3JINYHBIX
METO/IOB.

[00108] Tlocne aktuBammu 302 cyOcTpar MOXKeT OBITh MOTPY’KEH, OMYIIEH B PAacTBOp st
HAHECEHUsI MOKPBITHA MyTeM XUMHUYECKOro ocakaeHust 303 MeTayuia Wiu pacTBOP MOXKET OBITh
pacrbieH Ha CyOCTpaT WM APYTUM CIIOCOOOM MpHBENEH C HUM B KOHTAKT JJIS MOJNYYECHHUS
3NeKTporpoBosiero nponmnadTa 311. PacTBop misi HAaHECEHHs OKPBITHS MOXET ObITh Harper

70 TeMrepatypsl oT npudnusutensHo 35 °C, npubnusurtensHo 45 °C, npubnusurtensho 55 °C,
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npubmusutensHo 65 °C wmm ot mpubmusutensHo 75 °C po mpubnusurensHo 85 °C,
npubmuzutensHo 95 °C, mpubnmsurensro 105 °C wm npubmusurensio 120 °C wunu BhILIE.
CornmacHo OIHOMY WM HECKOJNBKUM BapUaHTaM OCYIIECTBIEHHs, PACTBOP IJIsI HAHECEHUS
MOKPBITHS] MOKET MPENICTABIATE COOON NITH COIEPIKATh KUCIIOTHBIHN, HUKEIbCONEPIKAIUN PACTBOP
312 ¢ BbicokuM conep:xanueM (ocdopa (mpudbnusurensHo oT S Mace. % a0 12 mace. % docdopa
MO BeCy OT MOJY4YEHHOW B pe3ysibTaTe IUICHKH U3 HUkelb-pochopHOoro cmiasa). PactBop ¢
BBICOKUM copepkaHueM Qocdopa MOXKET MpeaycMaTpuBaTh, HAMPHUMEp, BOIHBIA PacTBOP,
KOTOPBINA BKJIFOYAaeT B ce0si cob HuKeNs u ¢gochop-comepskamuii BOCCTAHOBUTENb, TAKOH Kak
runoochur HaTpusl, B MPUCYTCTBUHU COJIEH, TAKMX KaK LIUTPAT HATpHUs U auerar Hatpus. pH
pacTBOpa ¢ BBICOKUM cojepkaHueM Qocdopa sl HAHECEHUs] MTOKPHITUS MOXKET COCTaBJISATH OT
NpuONU3UTENBHO 2, NMPUOIM3UTENBbHO 3, MPUOMU3UTENBHO 3,5, MPUOIM3UTENBHO 4 WM OT
npuOIM3UTENBEHO 4,5 10 npUOIM3UTENbHO S5, MpHOMU3UTENbHO 5,5, MpUOIM3HTENBHO 6 HIIH
npUOIU3UTENBHO 6,5.

[00109] CornacHO ONHOMY WM HECKOJBKHM BapUaHTaM OCYLIECTBJIEHUS, PAcTBOP MJis
HAHECEHUsI MOKPBITHSI MOXKET MPENCTABISITh COOOH IeT0UHON, HUKeNIbCoaepskauii pactsop 313
¢ HU3KUM conepxkanueM ¢pochopa (mpudbnuszurensHo ot > 1 mace. % no npubnusutensHo 4,9
macc. % (ocdopa 1o Becy OT MOJTy4EeHHOMN B pe3yJIbTaTe IJICHKH 13 HUKEIb-(POC(HOPHOTO CIIJIaBa).
pH wenounoro pacreopa 313 11st HAaHECEHHsI TOKPBITHSI C HU3KUM conepskanueM hocdopa MokeT
COCTaBJISITh OT MPUOIU3UTENBHO 7, MPUOIM3UTENBHO 7,5, NPUOIU3UTENBHO 8, MPUOIU3UTENLHO
8,5 unu ot npubnusuTensHo 9 no npudausutensHo 10, mpubnusurtensho 10,5, npuOIM3UTEIHHO
11, mpubmusurtensHo 12 wnu npubmmsurensro 13 wmm Beiue. [enounoit pactsop 313 mns
HAHECEHUsI MOKPBITUS MOXKET XeJAaTHPOBAaTh CBOOOAHBIE MOHBI HHKEJNsl, YTOOBI MPENOTBPATHTH
CIIOCOOHOCTh PACTBOPA PEarupoBaTh C MaJUIAAUEM, YTO MOXKET MPOUCXOIUTD MPH PACXOIOBAHUN
NaJUTAJUEBOTO PACTBOPA, M TEM CAMbIM 00€CIIEUNTh MPEANIOYTUTENBHYIO PEAKLIMOHHYIO CPEeny ISt
MaTepHajoB ¢ OONBLION IUIOMAABIO TOBEPXHOCTH, TAKMX KaK KepaMH4YecKuil mpommat. Jlis
IIIEJIOYHBIX PACTBOPOB ISl HAHECEHHs! TIOKPBITHSI MOTYT MOTPeOOBATHCSI OTHOCUTENIBHO JOJITHE
NIEPUObI BPEMEHH HAHECEHUsI MMOKPBITHS, HO 3TO MOXKET MPUBECTU K 00pa30BaHUIO O0JIee TOHKUX
HETIPEPBbIBHBIX TMOKPBITHHA € OoJiee BBICOKOW MPOBOIUMOCTBIO, KOTOPBIE MOTYT YJIYYIIUThH
OOHapy>XKeHHEe 3JEKTPOMAHUTHBIMU criocobamu. CrienmaniucraM B JAaHHOH OONAaCTH TEXHUKH
OyZeT MOHSTHO, YTO MOXKET ObITh MPUMEHEH JIF0OOH TPaAMLMOHHBIA PACTBOP Ui HAHECEHUS
NOKPBITUST MYTEM XHMHUYECKOTO OCAXKIEHHUsl HHUKENs, Menu, cepedpa WM 30J0Ta B JHOOOM
nauanasoHe pH, HampuMep, Takue pacTBOPbI TOCTYITHBI AJIsl MPUOOPETEHUs B TaKuX (pupmax, Kak
Metal-Chem, Enthone, Uyemura, Transene wiu Caswell. B oqHOM Miii HECKONBKHUX TIpHMeEpax
OCYIIECTBIIEHHSI PACTBOP U HAHECEHHUS TIOKPBITUSI MOXKET MPEICTABISATh COOOH HITH COREepIKaTh

B KauecTBE BOCCTAHOBUTENS IesiouHou Qopmanprerun 314, comepskamuii menb. CoriacHo
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OJTHOMY WJIM HECKOJIbKMM IIPpUMepaM OCYLIECTBIEHHUs, PACTBOP [JIsl HAHECEHMsI TOKPBITUS TyTEM
XUMHUYECKOTO OCAKICHUST MOXET CONIepskaTh OjlaropomHble MeTasuibl 315, Takue kak cepedpo,
30JI0TO W IIatuHa. Hampumep, pacTBOp IJIsi HAHECEHUS! TIOKPBITHSI MOJKET MPECTABISATh COOOM
WIN COAep KaTh PacCTBOP HUTpaTa cepedpa.

[00110] Onexrponposoasimmii mponmadt 311 MokeT UMETh OOV MOAXOASINYIO TOJIIHHY
IUIGHKU 3JIEKTPONPOBOMALIET0 MaTepuaja, OCaKIEHHOTO HA €ro HapyKHbIX IMOBEPXHOCTSX.
CornacHO OJHOMY MJIM HECKOJIbKUM BapUaHTaM OCYLIECTBJIEHHUs, TUIEHKA 3JIEKTPONPOBOALIETO
Marepuajga MOXeT UMETh TOJIIHUHY OT NPpUOIM3UTENbHO 10 HaHOMETPOB (HM), MPHOIM3UTEIBHO
50 ™, npubnusutensHo 100 HM, npubmmu3uTensHo 250 HM wm oT npubnusurensHo 400 HM 10
npubnuzutensHo 500 HM, npubmmsurensHo 600 HM, npubnusuTensHo 700 HM, NPUOIM3UTEIBHO
800 uMm, mpubmmsurenbHo 900 uM, nmpubnusurtensHo 1 000 HM, mpubnusutensHo 1 200 HM,
npudmsutensHo 1 500 HM, mpubnusurensHo 2 500 HM win npubnusutensHo 3 500 HM wiIH
Oomblie, KOraa ee IO CYLIECTBY PAaBHOMEPHO HAHOCAT HA INPOMIAHT Uil IOJy4eHUs
3JIEKTpONpoBOAsLIero kepamuueckoro mnponmanta 311. CornacHo OgHOMY WM HECKOJbKUM
IpUMepaM  OCYLIECTBIEHHUs,  TOJIMMHA IO  CYLWECTBY  PABHOMEPHOTO  IOKPBITHS
HJIEKTPONIPOBOSIIUM  MAaTEpUAIOM MOXET COCTaBISATh OT npubamsutensHo S50 HM 710
npudmsutensHo 150 HM, ot mpubmmsurtensHo 400 HM g0 mpubmmsurensHo 600 HM, OT
npubmusutensHo 500 HM no mpubmmsurensHo 1200 HM, oT mpubmusutenbHo 550 HM 10
npubmusutensHo 700 HM, oT mpubnusurenbHo 750 HM po npubmmsurenbHo 1200 HM WM OT
npubm3uTensHo 750 HM 10 npudnusutenbHo 1000 HM.

[00111] DnexTponpoBOASIIUII MaTepuan MOXET ObITh TakKKe BKJIIIOUYEH B COCTaB CMOJIBL
Kepamuyeckuil mponmaHT WM NPUPOIHBIE MECKH MOTYT ObITh MOKPBITHI CMOJIOH, COAEp KaLIei
3JIEKTPONPOBOASIIUN MaTepual, HalpuMep, MeTaJUIMYecKHe KIAcTepbl, UYeLIYHKH MeTalla,
rpaHyJjibl MeTalljia, METAIIMUYEeCKUI MOPOIIOK, METaJIOU/Ibl, HAHOYACTULIBI METalJla, KBAHTOBBIE
NPUMECH, YIJIEPOAHbIE HAHOTPYOKH, OakMHHCTEp(YJJIepeHbl H  APyrue MOAXOIIIINe
3JIEKTPONPOBOASALINE MaTepUalbl C LEJNbI0 MONYUYEHHUs COAepIKallero 3JIeKTPONPOBOASIINN
MaTepHaj MpOMNIAaHTa, KOTOPBIH MOKET ObITh OOHApPyKEH 3JIEKTPOMATHUTHBIMU CPEICTBAMH.
CriocoObl TOKPBITHST CMOJIOH MPOMNMAHTOB M NPUPOAHBIX IE€CKOB INHPOKO HW3BECTHBI
CeLHANINCTaM B JAaHHOW obyactu TeXHWKHU. Hampumep, MOOXOAAIINI MpOIecC MOKPBITHS C
pactBopurenem onucaH B marenre CIITA Ne 3,929,191, seimanHom Graham ef al., packpwitue
KOTOPOTO TMOJIHOCTBKO BKJIIOUEHO B HACTOSILNYIO 3asBKy IIOCPEICTBOM ccbulku. [lpyrue
MOAXOASIIHE CITOCOOBI, TakHe Kak criocod, onucanHbli B mateHTe CIIIA Ne 3,492 147, BoimaHHOM
Young et al., packpbITHE KOTOPOTO MOJHOCTHIO BKJIFOUEHO B HACTOSIIYIO 3asBKY MOCPEICTBOM
CCBUIKH, TIPEyCMATPUBAIOT IMOKPBITHE CYOCTpaTa B BU/E YACTHUI] JKUAKHUM HEKATAITN3UPOBAHHBIM

CMOJIUCTBIM COCTaBOM, KOTOPBIIl XapaKTepU3yeTCs CIIOCOOHOCTBIO 3KCTPArupOBaTh KaTAINU3aToOP
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WA OTBEPAUTENb U3 HEBOAHOIO pacTBopa. Taxke moaxozsias NpoLeaypa MNOKPbITUS TOpAInuM
pacIIaBOM JUJIsl IPUMEHEHHUST HOBOJIAYHOH (peHonodopMambIerujHOH CMOJIBI ONTMCAHA B ITATEHTE
CIITA Ne 4,585,064, packpblTHe KOTOPOrO TIOJHOCTBK BKJIOYEHO B HACTOSIIYIO 3asBKY
nocpencTsoM ccpuiku. CrienuanucraM B JaHHOW OOJIACTH TEXHUKH OYAYT W3BECTHBI Apyrue
MOAXONALINE CIIOCOOBI MOKPBITHS CMOJIOH MPOIIAHTOB U MPUPOAHBIX MECKOB.

[00112] OnexrponpoBomsimuii mpornmant 311 Moker obOmamate 000K moaxonAien
3JIEKTPONPOBOAHOCTBIO. COrylacCHO OAHOMY MJIM HECKOJIBKMM BapHaHTaM OCYLIECTBJICHHUs, Nadka
3JIeKTponpoBoasero npommanta 311 obnagaer 31eKTPONPOBOIHOCTBIO, COCTABJISIFOIIEH TIO
MeHblIel Mepe npudnnsuTtenbHo 1 cumeHe Ha MeTp (CM/M), o MeHbIeH Mepe MPHOIM3UTETBHO
5 Cm/m, no meHbineil Mepe npubnusutensHo 15 Cwm/M, o MeHblueit Mepe npudbnusutensHo S0
Cwm/m, o Menbiueit Mepe npudmsurenbHo 100 Cm/M, o MeHbIinel Mepe npudnusutenpHo 250
Cwm/M, o MenbLIel Mepe npudmusuteabHo S00 Cm/M, o MeHbIneil Mepe npudausutensHo 750
Cwm/m, o menbLier mepe npudnusutensHo 1000 Cv/M, o MenbLiel Mepe npudnusuteasHo 1500
Cw/M mnmn mo mensuiern mepe npudmmsurensHo 2000 Cm/M. DneKTPONPOBOAHOCTb IMAYKH
ANIEKTPOIPOBOIsLIero nmponmnanTta 311 MOKeT TakkKe COCTaBiIsATh OT mpudau3uTensHo 10 Cm/m,
npubmusutensio 50 Cwm/m, npubnusurensio 100 Cwm/m, npubnmsurensHo 500 Cw/m,
npudmsutensHo 1000 Cv/m mimn ot npubmmsurensHo 1500 Cv/m o mpubnusurensro 2000
Cwm/m, npubnusutensHo 3000 Cm/m, npubmmsurensro 4000 Cv/m, npubmusutensao S000 Cv/m
win npudmmsureabHo 6000 Cwv/m. [Mauka snexTponposozsimero npomnmnaHra 311 moxer obnanath
MOOBIM MOAXOISIIUM  YAENbHBIM CcOnpoTuBieHHeM. COracHO OIHOMY WJIM HECKOJIbKHM
npuMepaM OCYIIECTBJICHMS, MadyKa 3JIEKTPOonpoBoxsuiero mponmanta 311 moxker obnanath
yIENbHBIM COMPOTUBIIEHHEM, cocTaBisiroiuM mMeHee 100 Om-cm, menee 80 Om-cm, menee 50
Owm-cm, menee 25 Om-cMm, meree 15 Om-cm, meHee 5 Om-cMm, meHee 2 Om-cm, meHee 1 OM-cm,
meree 0.5 Om-cm nunu meree 0.1 Om-cm.

[00113] CornacHO OZHOMY WM HECKOJBbKHUM IIpUMepaM OCYINECTBIEHUs, IOBbIIICHNE
Harpy3Ku W JaBJIeHUs Ha auKy 3JeKTponpoBoasiero nponmnanrta 311 B aBa pasa, nsaTh pa3 uiu
10 pa3 MOKeT NOBBICUTH 3JIEKTPONPOBOAHOCTD MAYKHU 3JIEKTPONPOBOAALLEro npomnmnanra 311 no
MeHbLIeH Mepe npubnmsutenbHo Ha 50%, Mo MeHbLIed mepe mpuOnm3uTensHO Ha 75%, 1o
MeHbLIelH Mepe npudnn3nuTensbHO Ha 100%, mo MeHbInelt Mepe npudnmmusuTensHo Ha 150% wtu o
MeHbLIeH Mepe mpubausuTensHo Ha 200%. CorjnacHO OIHOMY MIIM HECKOJIBKMM TpUMepam
OCYILECTBJIEHUs], TIOBBIIIEHWE HArpy3KM MWIM JaBJ€HHUs Ha MadKy 3JIEKTPONPOBOIALIETO
nponmnanTta 311 B aBa pasa, naTe pas unu 10 pa3 MOXKeT CHU3UTD YAEIbHOE CONPOTUBIICHUE NAYKU
3JeKTponpoBoasinero npommnanta 311 ot npubmusurensHo Ha 1%, npubnusurensHo Ha 2% win
npubm3uTeNnsHO OT 5% 1o npudnmsurensHo 10%, npubnusurensHo 15% nnn npuOau3UTEIHHO

25%.
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[00114] Kak BunHO U3 ¢ur. 4, kepaMHUECKOE ChIpbE MPOIYCKAOT 4epe3 apodunky 105 u
noparoT B Mewmanky 110, rae kepaMudeckoe ChIpbe, BOAY, AUCTIEPTHPYIOLINI areHT 1/ 1IN PeareHT
Ui peryiaupoBaHusi ypoBHss pH cmemmBaroT 1o ¢opmupoBanusi myibnbl. M3 memanku 110
NyJIbIy TIOAAIOT B pe3epByap 115, rae myneny HENpepbIBHO NMEPEMELINBAIOT U AO0OABISIOT
cBsi3yrolee BemecTBo. M3 pesepsyapa 115 mynpny momaroT B TeriooOMeHHHK 120, KOTOpPBIH
HarpesaeT MyJbny a0 TpeOyemoil Temneparypbl. M3 TernnmooOmeHHnka 120 myssmy MomarT B
HACOCHYIO cucteMy 125, koropas nozpaert nyJbiy B Guronauzatop 430. @monauszarop 430 MokeT
NPEACTaBIATh COOOMN JIFOOYI0 TPAAMLIMOHHYIO KOHCTPYKIMIO, TAKYKO KaK ONHMCaHA B HACTOSIIEM
nokymenre. Harmpumep, ¢pmonnuzarop 430 MOXKeT MpeACTaBIsATh COOOM Takoe e yCTPOHCTBO,
kak (monamsarop 130, wnu ObITh aHanmorumyHeM emy. Bo ¢mounmuzarope 430 moxer ObITh
IpeayCcMOTpPEHa 10 MeHbIel Mepe ofHa pacnbuiuTenbHast ¢popcyHka 132 (Ha ¢ur. 4 nokasaHbl
Tpu pacnbuiutenbHble GopcyHku 132). @moungusatop 430 MOXeT Takke NpeaycMaTpUBaTh
pacnbuinTenbHble GopcyHku 432 (Ha ¢ur. 4 mokasaHel ABE PACHbUIMTENbHbIE (GOPCYHKH 432),
npudeM (OpPCYHKA Takke NpPEACTaBsieT co00H (OPCYHKY TPAJAMLMOHHOW KOHCTPYKLIMH.
Dmonanzatop 430 TOMONHUTENBHO NMPeAyCMaTpUBaeT ciaon 134 yacTul, Jexalui Ha perieTke
136, depe3 KOTOPYIO MOXKET MNPOXOAUTH Tropsuuii Bo3ayx. Ilyaemy pasOpbl3ruBarOT MOA
IaBJIEHUEM Yepe3 pachbliuTesbHble GopcyHKH 132, M OpbI3TH MyJIbIBI MOKPBIBAIOT 3aTPABKU C
o0pa3oBaHNEM 3eNIeHbIX OKAaThIEH, KOTOphIE IO CYILIECTBY OKpyIJble M chepudeckue, w/mim
MyJIbIIa MOXKET CAMOKPHUCTAJUIM30BAThCS HA CBOEH COOCTBEHHOM 3aTpaBKe.

[00115] 3enensbie okaTeium, chopMupoBaHHbie Guronau3zaTopom 430, MOTYT HAKATIUBATHCS B
cmoe 134 wactun. PacnbuiutenbHble (GOpPCYHKH 432 MOTYyT OpOLIAaTh 3€JI€HbIE OKAaTHIIN
AKTUBHPYIOIIUM pacTBOpOM Ha JuHMH 434 B Quronmusatope 430 u B cnoe 134 wactui ans
MOJIyYEHHUs] aKTUBHUPOBAHHBIX 3€JIEHBIX OKaTblllled. AKTHUBHUPYIOLIUN pacTBOp Ha JUHUU 434
MOYKET TPEACTABIATh COOOH pacTBOP C COAEpIKaHNEM BOJHOM (pa3bl I PacTBOP C COAEPIKAHUEM
opranuueckoi ¢aspl. Hanpumep, ak THBUPYIOIIUI pacTBOp HA JIMHUHU 434 MOXKET MPENCTaBISTh
cobol mn comeprkaTh JIFOOOH aKTUBHPYIOLIHI PacTBOP, PACKPBITHIA B HACTOSIIEM JOKYMEHTE.
CornacHo 0AHOMY WJIM HECKOJIbKUM MPUMEpPaM OCYLIECTBJIEHUs, B aKTHBUPYIOLIEM PacTBOpe Ha
auHIH 434 MOryT OBITh MPENyCMOTPEHBI METAJUTBI, HAPUMED, ATFOMHHHUM, OJIOBO, IIMHK, JKEJe30,
Menb, cepedpo, HUKeNb, 30JI0TO, TUIATHHA, Mayuianui, poawid u T.. COriacHO OZHOMY WU
HECKOJIbKMM TpHUMepaM OCYLIECTBJEHUs, AKTUBMPYHOLIUMN pacTBOp HAa JuUHHUA 434 Moxer
AKTUBUPOBATH 3€JICHBIE OKATBHIIIN IMyTEM MPUCOEINHEHUs] K MOBEPXHOCTSAM 3€JIEHBIX OKAaThbIIIEH
KaTAJIMTHYECKH aKTUBHOIO MaTepHaja, TaKOro Kak Majjiaguil mim cepedpo. AKTUBUPYIOIIUN
pacTBOp Ha TUHUU 434 MOXET TaKkKe MPEACTABISATh COOOH WM CoepKaTh OMHY WM HECKOJBKO
COJIeH MaJuTafvsl, TAKUX KaK XJIOPUCTBIA MaJUTAANi WM XJIOPTAUIaAaT aMMOHHUS, W/HIIH HUTPAT

cepeOpa. AKTUBUpPYIOLIUMH pacTBOp Ha JuHUH 434 MOXKET COIepKaTh COJb MaJulagusl B
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KOHIIEHTpaluK OT npubausutensHo 0,1 munmurpamma Pd*!* na murp (mr/n), npubausurensho 0,5
mr/n, npubnusutensHo 1 wmr/n, npubmm3urensHo S Mr/n, npuOmusurensHo 10 mr/mn, uam ot
npubmusutensHo 20 mr/n go npubnusurensHo 30 wr/n, npubmusurensHo 35 M/,
npubmmzuTensHo 40 Mr/n, npubnusurenbHo SO Mr/n uinu npudnusurensHo 100 mr/n wnm Oonbie.
AKTUBUpYIOIIMHA pacTBOp Ha JUHUM 434 MOXET TakKe COIep)KaTb BOCCTAHOBUTENb WU
ceHcuOmmu3aTop. BoccTaHoBUTENh MOXKET NMPENCTAaBIATh COOOW WM COAEPKaThb COJb OJIOBA,
TaKyH Kak XJopuctoe oyoBo. COrlacHO OAHOMY HJIM HECKOJIBKUM MpUMEpaM OCYLIECTBIICHU,
aKTUBUPYIOLIUI pacTBOp Ha JUHUU 434 He comep>kUT BoccTaHOBUTENsL. COrNIaCHO OAHOMY MJIU
HECKOJIbKMM IpUMepaM OCYLIECTBJIEHHUs, AKTUBUPYIOLIUN pacTBOp HAa JuHUUA 434 MOxer
NPEeACTaBIATh COOON MM coneprKaTh akTUBHpyomuil pactsop 305, pactBop 306 yckoputens
w/unu KoJutonHy cycneHsuto 307 aktuBatopa u ceHcuOuam3aTopa. CoriacHO OTHOMY HWIIH
HECKOJIbKMM IIPUMEpPaM OCYLIECTBJICHUS, aKTUBUPYIOLIUNA PacTBOP MOXKET NpPeayCMaTpUBATh
naaguii(Il) (Pd27), onoso(IV) (Sn2%), snemenTapHoe xene30 u/unu xene3o(1l).

[00116] B HempepsIBHOM crocoOe aKTHBUPOBAHHBIE 3€JI€HbIE OKATHIIH, C(HOPMHUPOBAHHBIE B
¢monanzatope 430, U3BIEKAIOT Yepes3 BbIXOHOE oTBepcTHE 140 1Mo curuaimy o0 ypoBHE IPOAYKTA
B cioe 134 vactun B ¢uronausatope 430, ¢ TeM 4TOOB! MOIAEPIKUBATH TAHHYIO TOJNILIMHY CJIOS
gactul. IloBoporHeli kjaman 150 mnpomyckaeT aKTHMBHUPOBAHHBIE 3€JE€HBIE OKATBIIIH,
u3BJeueHHble U3 (ronnusaropa 430, Ha TpaHcmopTep 155, KOTOPBI MOTAET aKTUBUPOBAHHBIE
3eJIeHble OKAaThIIM K cucteMe 160 cCOpTUpPOBKHM, IA€ AKTUBUPOBAHHBIE 3€JIEHBIE OKATBIIIN
pPa3mENSIOT Ha OAHY MJIM HECKOJNBKO (hpakiyii, HAanpuMep, CIUIIKOM KPYIHYK (PpakKIHio,
NPONYKTOBYIO (PaKIMI0O W CIMIIKOM Menkyr ¢pakmmo. CnaumkoM KpymHas (pakuus,
BBIXOZSIIAsl U3 COPTUPOBOYHOM YyCTaHOBKU 160, COAEpPKUT Te€ AKTUBUPOBAHHBIE 3€JICHBIE
OKaTBILIH, KOTOPBIE KpyMHee Tpedyemoro pa3mepa mpoaykra. CoriacHO HempepbIBHOMY CIIOCO0Y,
CITUIIIKOM KPYITHbIE AKTUBUPOBAHHBIE 3€JIEHBIE OKATBIIIH MOTYT ObITh TOBTOPHO HUCIOJIb30BAHBI B
pesepByape 115, rme mo MeHbIIEH Mepe HEKOTOpbIE CIMIIKOM KPYMHBbIE aKTHUBHUPOBAHHBIE
3€JIEHbIE OKATBHIIIH MOTYT OBITh U3MENbYEHbI U CMELIaHbl C MyJbIOH B pe3epByape. CoriacHo
APYyroMy BapHaHTy, CJIHMIIKOM KPYITHbIE AKTHBHPOBAHHBIC 3€JICHbIC OKATHIIIH MOTYT OBITh
U3MeJIbYEeHbl M TIOBTOPHO HCIOJIb30BaHbI B cjioe 134 wactun ¢mroumamsaropa 430. Cnummkom
Menkast (Ppaxiusi, BBIXOASINAs U3 CUCTeMbl 160 COPTHPOBKH, CONEPIKUT T€ aKTHMBUPOBAHHBIE
3eJIeHbIE OKATBIIIHN, KOTOpPbIe Menbue TpedyemMoro pasmepa npoaykra. CoriiacHO HEmpepbIBHOMY
croco0y, 3TH aKTUBUPOBAHHBIE 3€JIEHbIE OKATBIIIM MOTYT OBbITh NMOBTOPHO HCIOJB30BAHBI B
darounmnzatope 430, Kyna OHU MOTYT OBITh TIOJIAHBI Yepe3 BXOMHOE OTBepcTHe 162 B KauecTBe
3aTPaBOK WJIM B KAYE€CTBE BTOPUYHOTO nuTaHus (ronamnzaropa 430.

[00117] TIIpomykToBasi (hpakuusi, BbIXoAsimas W3 cCUCTeMbl 160 COPTUPOBKH, COAECPIKHUT Te

AKTUBUPOBAHHBIC 3€JICHbIE OKATBIIIM, KOTOpPble HUMEIOT TpeOyemblil pa3Mep MNpPOAYKTa. ITH
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AKTUBUPOBAHHBIE 3€JICHbIE OKATBIIIN OTIPABJSAIOT B YCTPOUCTBO 165 MOATOTOBKH K CIEKAHUIO,
HarpuMep, B OOXKUTOBYIO T€4b, 7€ aKTUBHUPOBAHHBIE 3€JIEHBIC OKATBHIIIHM BBICYLIMBAIOT MU
NpOKaNuBalOT mnepen crnekaHueM. CornacHo HEKOTOpPBIM BapHaHTaM OCYILECTBIEHUS,
aKTUBHUPOBAHHbBIE 3€JIEHblE OKATBHIM BbICYLIMBAIOT 1O COJAEpXKAaHMsI BJard MeHee, 4YeM
npubnuzuTensHo 18% 1o Becy, mim MeHee, ueM npuOIn3uTenabHO 15% 1o Becy, NMpUOIH3UTENBHO
12% o Becy, npubnusurtensHo 10% no Becy, mpubau3uTensHo 5% 1o Becy Uitk MPUOTU3UTETBHO
1% no Becy A1 OJy4Y€HUs] BHICYLIIEHHBIX 3€JIE€HBIX OKATBILIEH.

[00118] BeicymeHHbIe 3e/ieHbIe OKATBIIIKU MOTYT COAEPKaTh MeTaul(bl)-aKTUBATOPBI H/WIN
KaTaJIMTHYECKN aKTUBHBIN MaTepuan (Matepuaisl). Hanpumep, BbICyIIEHHBIE 3€JI€HbIe OKATHIIIN
MOTYT COAep:KaTh Nayianuii, sxene3o, cepeOpo u T.m. COrnacHO OAHOMY WIJIM HECKOJbKHUM
IpUMepaM OCYILECTBIEHUs, BbICYIIEHHbIE 3€JIE€HbIE OKATBIIIN MOTYT COEP>KaTh METAJNINIECKUI
nannaauii (Pd°), onoso(IV) (Sn*"), okcunm sxenesa(Il), oxcun sxemesa(ILIII) w/umu oxcun
xkeneza(lll). Hampumep, xorma axtuBupyrowmuii pactsop 305 conmepxur namtaguii(1l),
nayuaanii(Il) BoccTaHaBIMBAETCSI HA TOBEPXHOCTH 3€JEHBIX OKATBILEH 0 METaJUIMYeCKOro
nannagus (Pd*" -> Pd%), u korna axtusupyromuii pactsop 305 conepsxut onoso(1l), onoso(Il) mpu
okucnennn 1o onosa(IV) (Sn** -> Sn*") moskeT cnoco6CcTBOBATE BOCCTAHOBIECHUIO MANIAANS HA
MOBEPXHOCTU  3€JeHbIX okaTblmied. CorizacHo OXHOMY WM HECKOJBKMM IpUMEpaM
ocyuiecTBiIeHus, Tpudau3uTensHo 1 mace. %, npubnusurenbHo 2 Mace. %, NpUOIM3UTENBHO 4
macc. %, npubnusurenbHo 8 mace. %, npubnusurenbHo 15 mace. %, mpudiamsurensao 30macc. %o
i ot npubnusurensHo 40 Macc. % no npudamsurenasHo 60 mace. %o, npudnuzurenabHo 70 Mace.
%, npudnmsutensHo 80 mace. %o, npubnusureapbHo 90 mace. %, mpubausuTenbHo 95 Mace. %o wiu
npubnusuTenbHo 99 macc. % KaTalUTUYeCKH AaKTUBHOIO MaTepuana MOXKET OKa3aTbCs Ha
BHEIIIHUX MMOBEPXHOCTSIX 3€JIEHBIX OKAThIIEH B 00KUTOBOM MEYH.

[00119] Tlocne BbICYITMBAHUS W/WIH MTPOKATMBAHUS 3€JICHbIE OKATHIIIN IMOAAIOT B yCTPOHCTBO
170 ciekanust, B KOTOPOM 3€JIEHBIE OKATHIIIN CIIEKAIOT B TEUSHHE BPEMEHH, JOCTATOYHOT'O, YTOOBI
00ecreunTh BBIXOJ] CIIEUEHHBIX, 110 CYLIECTBY OKPYTJIIBbIX U CPEPUISCKUX YACTHUL], IMEIOIINX OHH
WJIA HECKOJIBKO M3 TPeOYEMBIX KaXKyIIUXCsl yIEIbHBIX BECOB, OOBEMHBIX BECOB U IPOYHOCTEH Ha
pasnaenuBaHue. COrylaCHO APYyroMy BapUAHTY, YCTPOUCTBO 165 MOATOTOBKH K CIIEKAHUEO MOYKET
OBITh UCKITFOUEHO, €CITH yCTPOHCTBO 170 criekaHust MOXKeT 00€CTIeUnThb JOCTATOUHBIE Y CIIOBHS IJIsI
00KHra W/UiH CYILIKH, a 3aTeM JOCTATOYHbIEC YCIOBHS IUIsl CIICKAHMS.

[00120] Ilocne TOro, Kak CHEYECHHbIE OKATBIIIM BBIXOAAT U3 ycTpoicrBa 170 cnekaHus, ux
MOTYT JIOMOJHUTENBHO COPTUPOBATh MO pa3Mepy U TECTUPOBATH C LIEJbI0 KOHTPOJs KadecTsa. C
LENbI0  OTPaHWYEeHUsT O0BEMa OKHUCIEHHsI 3€JIeHbIX OKaThIIed WIH NPeIOTBPALICHUS
JaNbHENIIero OKUCICHNUS! KAaTAJIUTHYECKH aKTUBHBIX 3€JIEHBIX OKATBILIEH TaKKe MOXKET ObITh

MPUMEHEHO CIieKaHue B WHepTHOUW artmocdepe. CrmocoObl 3amMerneHuss OOraToil KUCIOPOAOM
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arMoc(eprl B yCTPOICTBE ClIEKaHUsI HHEPTHBIM I'a30M, TAKHM KaK apTOH, a30T WJIH TeJIUH, ITUPOKO
U3BECTHBI CIIELUAINCTAM B JaHHOH oOsnacT TexHuKU. Kak mpaBuiio, KUCIOpO MOTYT 3aMeaTh
HMHEPTHBIM ra30M TakUM 00pa3oM, 4To B atMocdepe cnekanus ocraercst 0,005% kucnopona mwimm
MEHBLIE.

[00121] Ilocne M3roTOBIECHUS KATAIUTHYECKH AKTUBHBIX 3€JE€HBIX OKATBILEH H, COrJIaCcHO
HEKOTOPbIM BapUAHTaM OCYIIECTBJIEHUS] HACTOSALIETO H300peTeHus, B yCTaHOBKe 175 s
HAaHECEHUs1 TOKPBITUS HA CIEYEHHbIC OKATHIUM WIM MPOININAHTBl HAHOCAT IOKPBITHE W3
3JIEKTPONPOBOAAIIErO Marepuana. Hampumep, CHedeHHbIE OKaTbIIA WA MPOIIMAHTHI,
U3BJICUYEHHbIE U3 yCTporcTBa 170 cnekaHus, MOIyT NOAaBaTh B YCTAHOBKY 175 1y HaHeceHuUs
MOKPBITHS, IPUYEM IPONNAHThI MOTPYKAKOT B PaCTBOP AJIsl HAHECEHUS TIOKPBITUS, PACKPBITHIN B
HACTOSIIEM JOKYMEHTE, KOTOPBIH MOKET IPEAyCMaTPUBATh TEMIIEPATYPY NPUOIM3UTENBHO OT 55
1o 95 °C umu npubnusutensHo ot 25 no 65 °C. IlorpykeHne Ha NepHoOA OT NPUOIH3UTENBHO |
1o npubamsuTenbHo 30 MHHYT MOXKET [aBaTh IUICHKY HHKENsl TOJIUHON B AHMAna3oHe OT
npudmsutensHo 0,05 Mukpona, npudnusutensHo 0,1 MukpoHa, npubamsurensHo 0,25 MUKpOHA
Wi npubmusuTenabHo 0,5 MUKPOHA 10 MPUOIH3UTENBHO 1 MUKpPOHA, MPUOIM3UTENBHO 2 MUKPOH,
NpUOIU3UTENBHO 3 MHKPOH WM NMPUOJIHM3UTENBHO 5 MHUKPOH MM OOJbLIE, OCAXKIEHHYIO Ha
HOBEPXHOCTH cyOcTpara. PacTBOp Al HAHECEHHSI TOKPBITHSI MOTYT HEMPEPbIBHO MOTIOIHSTD IS
noAAep KaHus MOCTOSTHHON KOHLEHTPALUY XUMUKATA JIJIs1 HAHECEHUS TIOKPBITHSI B yCTAaHOBKE 175
11l HAHECEHHsI TTOKPBITHS, UM HA0OOPOT, OH MOKET CYLIECTBEHHO MCTOLIATHCS 1O Mepe TOTO,
KaK peareHT Uil HAHECeHUs TMOKPBITHS OCaXIaeTcs Ha CyOcTpare, MOCPENCTBOM HEro
PeryJUpyIOT TOJIIUHY IUIEHKH MeTajula. DJIEKTPONPOBOALINI MPONMAHT MOTYT U3BJIEKaTh U3
yCTaHOBKHM 175 11t HaHeceHus: NOKphITHs O auHuu 180.

[00122] Kak BunHO U3 puryp 5 u 6, myJibly U3 KEPAMUIECKOTO ChIPbst POPMUPYIOT B MELIATKE
110 u mopmator B pesepByap 115, rme mynpnmy HENpephIBHO MEPEMEIIUBAIOT U AOOABISIOT
cBsi3yrolee BelnecTBo. M3 pesepByapa 115 mynbny monmaroT B TeruiooOMeHHUK 120, a 3atem B
HACOCHYIO cHucteMy 125, xoropas momaer myabny B (urouamsarop 130 ¢ wmenpro monydeHus
3€JIEHbIX OKaThIIeH. 3eNeHble OKaThiy, chopmupoBaHHble B ¢urounuszatope 130, 3aTem
W3BJICKAIOT Yepe3 BbIXOMHOEe oTBepcThe 140. 3eneHble OKATHIIH, U3BJICUYEHHBIE U3 BBIXOJHOTO
oreepctust 140, mepen cnexkaHWeM BCTYNAlOT B KOHTAKT C AaKTUBUPYIOLIMM DPAaCTBOPOM,
PACKPBITBIM B HACTOSALIEM JOKYMEHTE, JTFOOBIM MOIXOMSIINM CITIOCOOOM U Ha JIF000€ MOAXOsIIIee
BpEMSI C LIEJIbIO MOJTyYEHUs] AKTHBUPOBAHHBIX 3eNIeHbIX OKaTbineil. CornacHo cucreme Ha Qur. S,
3eJIeHbIe OKATBIIIU, BBIXOISIIHNE Yepe3 MOBOPOTHBIN KiamaH 150, MOTYT JHOOBIM MOAXOASIIIAM
CIOcOOOM KOHTaKTHUPOBaTh Ha JUHUU 505 C aKTUBHUPYIOIIMM pAacTBOPOM, PACKPBHITHIM B
HacTosileM JOKyMeHTe. Hampumep, axktuBupyromuii pactBop Ha JjuHuM 502  MOryr

pa36p513r1/1BaTb Ujin JOJpyrum criocobom opomaTb MM 3€JICHBIC OKAaThIIIHW, BBIXOAALIHUE K3
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MOBOPOTHOTO KJjanaHa 150, ¢ Lebro NoJyyYeHusl akTUBUPOBAHHBIX 3€JIEHbIX OKAThIIIEH. 3eIeHble
OKATBIIIH, BBIXOASALINUE U3 MOBOPOTHOrO KjanaHa 150 MOryT Takxke KOHTAaKTHUPOBAThb C KUIKUM
MOTOKOM HJIM BAHHOM aKTUBHUPYIOLIETO PaCTBOPA C LEJIBIO MOTY4YEHUsI AaKTUBUPOBAHHBIX 3€JI€HBIX
OKaTbIell. AKTHBHPOBAHHBIC OKATBIIIM 3aT€M MOIYT ObITh MOAAHbI Ha TpaHcmoprep 155.
CornacHO OZHOMY WJIM HECKOJBKHM IPUMEPaM OCYLIECTBIEHHS (HE MOKa3aHbl), JUIs TOTYIEeHUS
AKTUBUPOBAHHBIX 3€JICHBIX OKATBhILIEW AKTUBUPYIOIIMI pPacTBOP MOXKET OpOLIaTh 3EJICHbIE
OKAaTBILIHN M0 Mepe UX BBIXOJA C TPAHCIIOPTEPA W/WIIN HAXOXAEHUs B cucteMe 160 COPTUPOBKH.
AXTHUBHpOBaHHbIE 3€JIEHbIE OKATBILIHN, UMEIOLINE pa3Mep NPOAYKTa, U3BJIEKAIOT U3 cuctemsl 160
COPTUPOBKM M HANPAaBJIIOT B YCTPOMCTBO 165 MOATOTOBKM K CIIEKAHUIO W/MIH ycTpoicTBo 170
CIIEKaHUs C TeM, YTOOBI MIOJTYYUTh OKHCIICHHBIE 3€JIEHbI€ OKATBIIIN W/WJIU MPOIIAHTBI.

[00123] CornacHo cucreme Ha ¢ur. 6, 3eJ€Hble OKATBHIIIN, UMEIOIINE pa3Mep MPOAYKTa U
BBIXOZSILIUE U3 CUCTEMBI 160 COPTUPOBKH, MOTYT KOHTAKTUPOBATh C AKTUBUPYIOLIUM PACTBOPOM
Ha quHuH 602. CorjgacHO OAHOMY WJIM HECKOJBKMM IPUMEpaM OCYLIECTBJICHHUS, NMPOAYKTOBas
(pakuyst, BeIxoasmas u3 cucreMsl 160 COPTHPOBKH, CONEPIKHUT T€ 3€JEHbIE OKATBILIH, KOTOPbIE
uMeroT TpeOyeMblil pasMep MNpOAyKTa. OTH 3elieHble OKAThIIINM MOTYT KOHTAKTHUPOBATH C
AKTHBUPYIOIINM PAacTBOPOM JIFOOBIM MOAXOAAINM crnocobom. Hanpumep, axTHBHpYROLIHIA
pacTBop Ha JuHMH 602 MOryT pa3OpbI3rUBATH WM APYTUM CIOCOOOM OpOLIATh MM 3€JIEHbIE
OKaThIIIM, MMeroIue TpeOyeMblii pasMep MpPOAYKTa, C LENbI0 IOJYYeHUS aKTHBHPOBAHHBIX
3€JIEHBIX OKATHIIICH. 3eJIeHble OKATBIIIN, UMEIOIINe TPeOyeMblil pasMep MPOAYKTa, MOTYT TaKXkKe
KOHTaKTHUPOBATh C KUAKUM [TOTOKOM WUJIM BAHHOW aKTUBUPYIOLLETO PACTBOPA C LIEJIBIO MOTyYEeHUS
AKTUBHUPOBAHHBIX 3€JICHBIX OKAThILIeH. AKTHBUPOBAHHBIE 3€JIEHbIE OKATBHIU HAIPaBJSIOT B
yCTPOHCTBO 165 MOArOTOBKHM K CHEKAHWIO W/MiHM yCTpOHCTBO 170 cnekaHus ¢ TeM, YTOOBI
MOJIY4YHUTh OKHCJICHHbIE 3€JICHbIe OKATHIIIN W/WJIN MPOIAHTHL.

[00124] CornacHO HEKOTOPBIM BapUAHTAM OCYIIECTBJIEHUS HACTOSINErO HM300peTeHus, Ha
NPOTIIAHTBI, H3TOTOBJICHHBIE B COOTBETCTBUHU C CHCTEMaMH Ha GUr. S u 6, HAHOCAT MOKPBITHE U3
3JEKTPONPOBOAALIErO MaTepuana. Hampumep, CHedeHHbIE OKaTbhIIM WA MPOIIMAHTBL
W3BJICUYEHHBIE U3 yCTpolcTBa 170 cnekaHus, MOIyT NOAaBaTh B YCTAHOBKY 175 nns HaHeceHuUs
MOKPBITUS U MOTPY>KAKT B HAXOMALIUNICA B HEM PAacTBOp [UJIsl HAHECEHMs MOKPBITHS, KOTOPBIN
MOJKET MPEAyCMATPUBATh TEMIEPATypy NpuOIU3UTENbHO OT 55 10 95 °C wnn npubau3uTebHO
ot 25 no 65 °C. IlorpyxeHue Ha mepuoj OT NpHOIM3UTENbHO 1 10 mpubnusutensHo 30 MUHYT
MOXKET J1aBaTh IUICHKY HUKEJs TOJIIMHOW B JAMana3zoHe or npuommsurenbHo 0,05 MHKpOHa,
npubmusutensHo 0,1 Mukpona, mpuOmmsurensHo 0,25 mukpoHa wiam npubmusutensHo 0,5
MHUKpPOHa 10 MPHONMU3UTENbHO | MHKpPOHA, MPUOIM3UTENBHO 2 MHKPOH, MPHOIM3HTENBHO 3
MHKPOH WJIH MPUOIIM3UTENBHO 5 MUKPOH MK OOJIbIIIE, OCAKISHHYIO Ha MOBEPXHOCTHU CyOCTpaTa.

PaCTBOp AJIT HAHECCHHS MOKPBITHUA MOIYT HEHIPCPBIBHO MOIOJHATH € LCJIbIO MOAACP KAHUA
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NOCTOSIHHOW KOHLIEHTPAlMM XMMHUKATa JJIi HAHECEHUS MOKPBITUS, WJIM HA0OOPOT, OH MOXKET
CYLIECTBEHHO MCTOLIATBLCS 10 MEPE TOTO, KAK PEareHT Jisl HAHECEHUsI TOKPBITUSL OCAXAACTCs Ha
cybcTpare, MOCPEICTBOM YEro PEryIUPYIOT TONLINHY IUIEHKH METaJUIa U B PE3YJIbTaTe MOTYYar0T
3JIEKTPONPOBOASIIUN TMPONMAHT. JEKTPONPOBOAALIMI MPONNAHT MOIYT H3BJIEKAaTh U3
yCTaHOBKHM 175 nyist HaHeceHus: NOKpbITHs O auHUU 180.

[00125] CornacHo cucteme Ha ur. 7, CriedeHHbIE OKATHILIN WM MPOTIIAHTHI, U3BJICUEHHBIE U3
ycTporictea 170 cnekanust mo auHUMU 171, MOryT KOHTaKTUPOBATh ¢ aKTUBUPYIOLIUM PACTBOPOM
IUTs1 TOJTy4€HUs1 aKTUBUPOBAHHOTO IponmnanTa. Hanpumep, nponnaHTel MOTYT OAABATh 110 JINHUU
171 B oxnagurens 172 nponnaxTa, B KOTOPOM aKTUBUPYIOLIUHI PACTBOP MIPUMEHSIIOT K IIPOIIIAHTY
MOOBIM TOAXOMASALIMM CIIOCOOOM € LEJBbI0 TONYYEHHs] OXJIAXIEHHOrO aKTHBUPOBAHHOIO
nponmnaHTa Ha JuHuM 174. Hanpumep, akTUBUPYIOIIUI pPacTBOP MOTYT pa3OpbI3TUBATH Ha
NPOMIAHTBl B oxJyaguTene 172 mnponmaHta Ha JMHUM 174 4epe3 ONHY WM HECKOJIBKO
pazOpbBruBarOIX (GOPCYHOK (HE IOKa3aHbl), PACHOJOKEHHbIX BHYTPH oxjaaurtens 172
NPOMIMAHTA, C LENbIO MOTY4YEeHHUs] OXJIAKACHHOIrO aKTMBUPOBAHHOIO IMPOIMNMNAHTa HA JUHUU 174.
Oxnagurtens 172 mpomnmaHTa MOXET TNPENCTaBIATH COOOM WM COXEpKaTh BpaINArOINUIiCs
oxjanuTenb. Bpamaromuiics oxjaauTenb MOTYT pacnojaraTb psaoM ¢ ycrpoictsom 170
criekanmst. Oxyagurens 172 mpormanTta MOXeT paboTaTh NpU TEMIIEpaType OT MPHOIU3UTETBHO
0 °C pmo mpubmmsutenbho 500 °C, ot npubnusurensho 25 °C no npubmusurensao 250 °C wnu ot
npubmusutensio 50 °C po mpubmmsurensro 150 °C, B TedeHue mnepuoma BPEMEHH OT
npUOJU3UTENIBHO S5 CeKyHH, nmpuOnusutenbHO 15 cekynn, npubmusutenbHO 30 CEKyHI MU
npuOIU3UTENbHO | MHHYTBI A0 NPHOJM3UTENBHO S5 MHUHYT, NpuONu3uTenbHo 10 MUHYT,
npuOIM3UTENBbHO 20 MUHYT WJIM IPUOIU3UTENBHO 90 MUHYT.

[00126] CornacHO HEKOTOPBHIM BapUaHTAM OCYIIECTBJIEHUS HACTOSINErO HM300peTeHus, Ha
NPOTIAHTBI, U3TOTOBJIEHHBIE B COOTBETCTBUH C CHCTEMAaMU Ha (UT. 5 - 7, HAHOCAT MOKPBITHE U3
3JEKTPONPOBOAALIErO MaTepuana. Hampumep, CHedeHHbIE OKaThIUM WA MPOIIAHTHIL,
U3BJICUEHHBIE U3 ycTpoiicTBa 170 criekanus u/uiu oxmiagurensi 172 mponmaHTa MOTYT MOAABATh B
yCTaHOBKY 175 nyil HaHEeCeHWs! NMOKPBITHA U MOTPY>KaThb B HAXOASALIUINCA B HEM pacTBOp AJA
HAHECEHUsI TIOKPBITHUS, KOTOPbIH MOXKET MPEeNyCMaTPUBATh TEMIIEPATYPY MPUOTUIUTENBHO OT 55
1o 95 °C umu npubnusutensHO oT 25 1o 65 °C. ITorpykeHne Ha mepuon OT MPHOIU3UTENBHO 1
10 npubmmsnuTensHo 30 MUHYT MOXKET JaBaTh IUIEHKY HUKENsl TONLIMHON B JIHAma3oHe OT
npubmusuTensHo 0,05 MukpoHa, npudmusutensHo 0,1 MukpoHa, npudmmusuTensHo 0,25 MUKpOHA
Wy npuban3uTenbHo 0,5 MUKpOHA 10 MPUONN3NUTENBHO | MUKPOHA, MPUOIU3UTENBHO 2 MUKPOH,
NpUOIU3UTENBHO 3 MUKPOH MM NPUOIU3UTENBHO 5 MUKPOH MM OOJNbIIE, OCAKACHHYIO Ha
NOBEPXHOCTH cyOcTpara. PacTBOp 1JIst HAHECEHUsI TTOKPBITHS MOTYT HENPEPHIBHO IMOMOIHATD C

LHEIbI0 MOAACPKAHUA ITOCTOSIHHOM KOHLCHTPALUUHU XHUMHUKATa IJId HAHCCCHUS TMOKPBITUA, WIIN
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Ha00OPOT, OH MOXKET CYILIECTBEHHO HCTOIIATHCS MO Mepe TOro, KaK PEeareHT Ui HAaHECEHHS
MOKPBITHS OCAKAAETCs HA cyOCTpaTe, MOCPENCTBOM YEro PEryJIUPYIOT TOJNIIHUHY TUIEHKHA MeTajlia
U B pe3yJibTaTe MOJIYYaroT 3JIEKTPONPOBOASLIUI MPOMNAHT. DJEKTPONPOBOALINI MPOIIIAHT
MOTYT U3BJIEKAaTh U3 YCTAHOBKHU 175 11t HaHeceHust NOKpeITUsA 1o auHuM 180.

[00127] CornacHO OAHOMY WJIM HECKOJIbKUM IPUMEpaM OCYILIECTBIICHMs], 3eJI€Hble OKAThILIN
WMWK CIIEYEHHbIE NPONIAHTBl MOTYT TOATOTABIMBATH MPHU MOMOINU ITOATOTOBUTEIBHOTO
pacTBOpa, PAacKpPhITOrO B HACTOSAIIEM AOKYMEHTe, Ha J00OM cTanmuu mepen KOHTAKTOM C
aKTUBHPYIOIIUM pacTBOpoM. Hampumep, 3eneHble OKAaTBINNW WK TPOMIAHTBl MOTYT
KOHTAKTUPOBaTh C IOATOTOBUTENIBHBIM pacTBOpoM B ¢mounnusarope 130, 430 ¢ wnenbto
NOJIY4€HUS] OATOTOBJIEHHBIX 3€JIeHbIX OKaThblmel. [lonroToBneHHble 3eeHble OKAThIIIN W/HIN
MIPOIIIAHTBI 3aTEM MOT'YT KOHTaKTUPOBATh C AKTUBUPYIOIIUM PACTBOPOM COINIACHO CUCTEMaM Ha
¢ur. 5 - 7. Hanpumep, NMOATOTOBUTENBHBIH PAcTBOP MOXKET KOHTAKTHPOBATH C 3€JIEHBIMU
OKaThIIAMU C LIEJIbIO MOJIyYEHUs] MOATOTOBJIEHHBIX 3€JEHBIX OKATBILIEH BO BpeMs, Nepes WUiH
nocjue noaadu Ha tpaHcnoptep 155, cucremy 160 copTupoBkH, yCTpONHCTBO 165 MOATOTOBKH K
criekaHuIo u/mim yerpoiictBo 170 criexkanust. [IonroToBUTENBHBIH PaCTBOP MOTYT IPUMEHSTH K
3€JIeHbIM OKAThIIIaM W/MIM TPOMNIAHTaM JIIOOBIM MOAXomsmuM cnocobom. Hampumep,
HIOAATOTOBUTEIBHBIA PACTBOP MOTYT pa3OpBI3rHBATh UM APYTUM CIIOCOOOM OpOLIATH M 3€JICHbIE
OKaThIIIN W/nnu nponmanTbl. COrIacHO APYroMy NpUMepy, 3eJIeHble OKATHIIIN W/ WIIN MTPOTIIAHTHI
MOTYT KOHTAKTUPOBATh C XKUAKUM ITOTOKOM WUJIM BAHHOMN MOATOTOBUTEIBHOIO PACTBOPA C LIEJIBIO
MOJIy4€HUS! IOJTOTOBJIEHHBIX 3€JIEHBIX OKATBILIEH.

[00128] Ha ¢ur. 8 npeacrapieHa cxeMaTHUeCKast WK CTPALIMSI CUCTEMbI OTJIMBKH Karelb JIJIs
NOJYYEeHUSI 1O CYINECTBY OKPYIJIBIX U CHEepHUYEeCKHUX YaCTHIl W3 MYJbIbL, KaK OMHCAHO B
HacTosieM nokyMeHTe. Kak BumHO U3 Qur. 8, kepaMHUYeCKOe ChIpbe MPOITY CKAIOT Yepe3 APOOHIIKY
105 u nogarot B Memanky 110, roe kepaMu4eckoe ChIpbe, BOAY, TUCTIEPTUPYIOLINI areHT U/uiu
peareHT ayis peryiaupoBaHus ypoBHsS pH cmemuBaroT moka He cdopmmpyercss mynbma. M3
Memanku 110 myneny nmoparoT B pesdepByap 115, rae mynbny HenmpepblBHO NEPEMEIIMBANOT U
N00aBJISIIOT CBsi3yroliee BelnecTBo. M3 pesepsyapa 115 nmynbny monmatot B TeriooOMeHHUK 120,
KOTOPBI HarpeBaeT myJsbiy A0 Tpedyemoii TemmepaTypbl. U3 TemnmooOMeHHuKa 120 mymbmmy
MOJAIOT B HACOCHYI cHCTeMy 125, koTopas mojmaer MyJblly B pacxonHbli pesepByap 702.
®dopcynka 704 monyyaer mynbly U3 pacxOAHOro pe3epByapa 704, comepkallero KepaMmu4eckoe
CBIPbE, KOTOPOE HAXOIUTCS BO B3BEIIEHHOM COCTOSIHUH B BOJIE U JIFOOOM JIPyTOM MOIXOSIIEM
BOOHOM pacTBope. MCTOYHHMK JnaBieHHs (HE TMOKa3aH) MOJAET IaBJIEHHE K PacXOIHOMY
pesepByapy 702, KOTOpOE 3aCTaBJISIeT MYJIbITy TeUb C 3aIaHHON CKOPOCTHIO Yepe3 popcyHky 704
¢ obpazoanmem kamenb. Huke ¢opcynku 704 Haxomutcs eMKOCTh 700 NIl KOAryJsiliH, B

KOTOPYIO MajaroT karuti. Bubpatop (He mokasan) coenauneH ¢ Gopcynkoi 704, ero mpuMeHsSIOT
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IUISL TIOA@YH MMITYJIbCOB JaBJIEHUs! HA (POPCYHKY WMJIM HEMOCPEACTBEHHO Ha MYJIbITY, TEKYLIVIO K
dopcynke 704. B pesynbraTe BHOpaLus NOTOKA MyJIbIbl 4epe3 popcyHKy 704 mpuUBOIUT K TOMY,
YTO MMOTOK, BHIXOIALIHHA 13 popcyHku 704, pa3znensercs Ha KAk OJUHAKOBOTO pa3Mepa Mo Mepe
najieHus kameib u3 ¢popcynku 704 u B armocdepy, okpyxaromyro ¢popcyaky 704. Oxpykarormast
arMocdepa MOXKET MPenyCMaTPUBATh JIOOYIO0 MOIXOISIIYI0 ra3000pa3Hy0 Cpeny, TaKyk Kak
BO3JlyX WM a30T. BO BpeMs nmafeHus Kamneib B HAPABJIEHUH eMKOCTH 706 Ui KOaryJIssLiUH, MOJ
JEeWCTBUEM NOBEPXHOCTHOI'O HATSKEHUS KaIUT MPEBpaIaroTcs B chephl. 3aTeM 3TH Najaroline
KAt Wi cepbl KOHTAKTUPYIOT C IMOBEPXHOCTBIO KOATyJSILMOHHOW JKHIAKOCTH, KOTOpas
ConepKUTCs B eMKocTH 700 1151 KoaryJisauuu. B koaryisiiuOHHON )KMIKOCTH Kalljly 3aTBEPAECBAOT
1 00pa3yIoT 3€JIeHbIe OKATHIIIHU. 3eJIeHblE OKATBILIN, 00Pa30BaBILIMECS B COCYAE AJIs KOArYJISILNH,
00pa3yroTcs, TakuM 0Opa3oM, 0e3 HEeOOXOAMMOCTH 30JIb-Telib PeakluH, 30HbI MazeHus Oe3
XUMHUYECKH AKTUBHOTI'O Ia3a, BCIEHEHHOT'O €10 XUMUYECKU aKTUBHOW JKMJIKOCTH UM XUMHUYECKU
AaKTUBHOM JKUAKOCTH, HANpaBjsieMON Ha KaIuld Iepes UX MONaJaHUEeM B BaHHY C XUMHUYECKU
AKTUBHOM JKUAKOCTBIO.

[00129] Ilynema B pacxomHOM pesepByape 702 MOXKET UMETh JIF0O0e MOAXOSIIee COAEPIKAHNEe
TBepnoit ¢asel. ComepkaHue TBepAoil (a3pl B IMyJIblIe MOXKET HAXOAWTHCS B JUANA3OHE OT
npudmsutensHo 15%, npubdmsurensHo 20%, npudam3ntenbHo 25% Win OT NPUONU3UTETBHO
35% nmo mnpubnusurensHo S55%, mnpubmmsurensHo 65%, npubnusurensHo 75% wim
npubmM3uTeNbHO 85%. B ONHOM WM HECKOJNIBKHX MpPUMEPax OCYILIECTBICHUS COIEPIKaHUE
TBEPIOH (ha3bl MOXKET COCTABJISATH OT MPUOIU3UTENBHO 25% 10 mpubnusutenbHo 75%. Bs3kocTs
MyJIbIIbI MOXKET COCTABJIATh OT MPUOMU3UTENbHO 1, mpubnusurenpHo 10, mpubnuzutensHo 25,
npubmm3uTensHo S0, mpudnusutenbHo 100 wan ot npubnusutensHo 250 1o npubnusurensHo 500,
npubmusutensHo 750, mpubmusutensHo 1000, mpubmusurensho 2500 cantunyas (cIl) wm
Oonbire. PerymupoBanue BA3KOCTH MYJIbITBI MOXKET CIIOCOOCTBOBATH YIYUIIEHUIO (OPMHPOBAHUS
Kanesb 1 GopMHUpOBaHUs CPepuIecKuX 4acTUll. BsI3KOCTh MyJIbIIbI MOTYT ONTUMHU3UPOBATH WIIH
HACTpaMBaTh MyTEM BbIOOpA THIA PeareHTa W/WIM KOHIEHTpauuu peareHta. ONTUMU3aLHs THIIA
U KOHLIEHTPAallUU JAMCIEPTHUPYIOLIErOo areHTa TakXKe MOKET IOHWXKATh BSI3KOCTb ITYJIBIIBI.
JlUCnieprupyromme areHTbl MOTYT BbIOMpaTh Ha OCHOBAHMM IL€HBI, JOCTYIIHOCTH U
3¢ (EKTUBHOCTH TOHWKEHHUS! BA3KOCTH BBIOpPAHHOW mMynbnbl. K OuCHEprupyromuUM areHram,
KOTOpbl€ MOTYT IMPUMEHSTh sl MOHMKEHUS! BSI3KOCTH IYJIBIIBI, OTHOCAT CHJIMKAT HaTpus,
AMMOHUHIIONNAKPHUIIAT, MOJMMETAKPUIIAT HATPUS, LUTPAT HATPHs, MONUCYIb(POHAT HATPUS U
rekcameradocdar.

[00130] [Ilymena B pacxomHOM pe3epByape 702 MOXKET TakKe COIepIKaTh JFOOOH MOAX OALIHA
peareHT, KOTOpbIii OyAeT BCTYNMaTh B PEAKLUI0 ¢ KOMIOHEHTOH KOAaryJsIHUOHHOW JKHUAKOCTH B

eMkocTd 706 ¢ menpr0 Koarysiuuu Ui (POPMHUPOBAHUS TMOJYTBEPAOTO WM HEPACTBOPHUMOIO
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COEMHEHUsI. DTOT PEeareHT MOXKET MPEACTABIATh COOOH WM COAepKaTb TEKy4YHue Cpeabl
MOHOCaxapujaa, JAucaxapuja, [OoJucaxapuaa, JUMOHHOW KHUCIOTBI, METUJILEJUIIOJIO3b,
TIOJIMBUHUJIOBOTO CITUPTA, MOJUBHUHWJIALIETATA WIIM Ooparta, Tubo 0Oy MX KOMOWHALUIO HITH
cmech. COrnacHO OAHOMY MJIM HECKOJIBKMM NpUMeEpPaM OCYILIECTBIIEHHUS, peareHT MpeCTaBsieT
cobol moscaxapua, TAaKOW Kak aJblHHAT HATPHUsl. AJIBITUHAT HATPHUS TPEICTaBIsET COOOH
MPUPOIHBINA MOJIFICaXapull, KOTOPBI PAaCTBOPUM B BOJE B BHUJI€ HATPUEBOW COJIH, HO oOpasyeT
CBSI3M MEXAY LETsIMU JIIs1 POPMUPOBAHUS TeJisl B BUAE KAJIbLIMEBOH COJIH.

[00131] CornacHO OJHOMY WJIM HECKOJbKUM NPUMEPAM OCYLIECTBJIEHHUS, PEAreHT MOXKET
NPEeACTaBIATh COOON MM conepkaTh JIOOOW MOAXOMAINUN IOJHMMEpP WM COMOJIMMEP TpHU
NOMOIIM MEXaHW3Ma JIByXBaJEHTHOro obOMmeHa. PeareHT MoOkeT mnpencTaBiaTbh coOOM wiu
comep:kaTh MOJM(3THIEHOKCHA), CONOJMMEpbl OSTWJIEHA M BHUHHWJIALETATAa, IIOJUMEPbI U
CONOJIMMEPBl KapOOHOBOM KHCJIOTBI, TOJIUMEPHI M COTIOJIMMEPHI COJIM aKPHJIOBOH KHCIOTHIL, U
NOJMMEpbl U CcomoiuMepbl Merakpmiata. COMacHO OAHOMY WJIM HECKOJIBbKHUM IpuUMepam
OCYLIECTBJICHHsI, PEareHT MOXKET MPEACTaBJsATh COOOH WM ComepikaTh JIFOOOW MOAXOSIIUI
IOBYXBaJICHTHbIN mosiuMep win conojmmep. CorjacHO OZHOMY WJIM HECKOJBKUM IpUMepam
OCYLIECTBJICHHSI, PEareHT MOXXET NPEeACTABISATh COOOH WIIM COnmepKaTh IONH(MAJEHHOBYIO
kucnoty) (PMA), nonu(akpuoByro kucioty) (PAA) wim moOyro ux komOuHauio. Hanpumep,
peareHT MOXKeT NMPEACTAaBISTh CO00M Miu comepxkarh cononumep PMA:PAA.

[00132] TIlynpnma MOXKeT coaepkaThb pEareHT B JIHOOBIX TMOAXOMSIIMX  KOJIMYECTBaX.
KoHuenrpauusi peareHta B MyJiblleé MOXET COCTaBJsATh mnpuOmmsurenasro 0,01 wmacc. %,
npubmm3uTensHo 0,05 mace. %, mpubmusurenbro 0,1 Mace. %, mpubnmusurenbao 0,25 mace. %,
npubmm3uTensho 0,5 mace. %, mpubnusurenbro 0,8 mace. %, npubnusurensHo 1,2 mace. %o wiu
ot npubnusurenapHo 1,5 macc. % no npubnusurensHo 1,8 mace. %, npubnusurenpHo 2 Macce. %o,
npubnmmsurenbHo 4 Mmacc. %

npubimsuTensHo 2,5 macc. %, npubnusutenbHo 3 macc. %

2 2 2

npubim3uTenbHO 5 Mace. %, mpubnusuTensHo 6 macc. % win npubnusutensHo 8§ macc. %o.
CornacHo OJHOMY MJIM HECKOJIbKMM BAapHUAHTAM OCYIIECTBJICHHUS, KOHLEHTpALMs peareHTa B
NyJIbIIE MOJKET COCTaBJIATh OT MpuOmm3uTenbHo 0,2 Mace. % no npubnusurensHo 4 mMace. %, OT
npubmm3uTensHo 0,4 macc. % o npudnusurensHo 2,8 macc. %, ot mpubnusurenbHo 0,6 Macc. %
1o npubam3uTensHo 2,4 macc. %, ot npudmmsurensHo 0,8 mace. % no npubnusutensHo 1,8 macce.
% wim ot npubnusutenbHo 1,2 mace. % o mpudnusurensHo 1,6 mace. %o.

[00133] Emxocts 706 nns KOaryjJsilMM MOKET COAEpKaThb KOAryJsILUOHHYKO >KUIKOCTD,
KOTOpasi MPEeBpAaIlaeT B I'eJlb XUMHUYECKUN PEareHT B MyJibne. J[pyrumMu cioBamu, KOaryJIssuOHHAs
KHUIKOCTh MOKET COIEPKaTh JIFOOOH MOAXOASIINI KOAryJIsIHT, KOTOPBIH Mpeo0pa3yeT peareHT B
reib. KoaryissHT MOKeT mpencTaBisiTh cOOOH Wi comepskaTh JIFo0Oe KaTHOHHOE BEIIECTBO,

NOAXOJALIee TSI HOHHOTO oOMeHa ¢ peareHToM. KoaryJssHT MOKeT IpeacTaBiATh coOOH miu
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COZIep>KaTh JABYXBAJIEHTHOE, TPEXBAJEHTHOE KaTHOHHOE BELIECTBO MJIM KaTHOHHOE BELIECTBO C
Oonbiiel BaJeHTHOCTBEO. COrNIaCHO OJHOMY WJIM HECKOJIBKUM TPUMepaM OCYLIECTBICHHS,
KOAryJisIHT MOXKET MPEICTABIATh COOOH WM COAEP)KaThb OJHY WJIM HECKOJBKO COJIEH KaJbIIHf,
MarHusi, CTPOHLIUS, AIFOMUHUS W/ WK kene3a. Hanpumep, KoaryJissHT MOKET MPEACTABISTh COOOH
WJIN COZEPKaTh OIHY WJIM HECKOJIBKO COJIEH, CPeN KOTOPBIX XJIOPUA KalbLMsl, XJIOPUJ MarHus u
T.1. KoarysiunoHHast sKUAKOCTh MOXKET MPENCTAaBIATh COOOM MM CONepsKaTh BOJHBIA PacTBOD,
cogep;kamMii  koaryJsiHT.  KoaryssiuoHHash JKMIKOCTb MOXKET COAepKaTb KOAryJsiHT B
KOHUeHTpauun npudmmsurensHo 0,01 mace. %, npubnusurensHo 0,05 macc. %, mpuOIM3UTEIBHO
0,1 macc. %, npubnusurensuo 0,5 macc. %, mpubnusurensHo 1 Mace. %o, MpUOIU3UTETHHO 2 MaCC.
% wn ot npubnm3uTeabHo 4 Mace. % 10 mpudmM3uTeNbHO 6 Macc. %o, MPUOTM3UTENBHO 8 Macc.
%, npubmmsurensHo 10 macc. %, npubnusurensao 15 mace. % wnu npudnusurensHo 20 mace. %o
unu Gospine. COrjaacHO OAHOMY MJIM HECKOJIBKUM MPUMEPaM OCYIIECTBJICHUs, KOATyJIALUOHHAS
JKUAKOCTD ISl allbTUHATA HATPHsI MIPEACTABISIET COOOH pacTBOP XJIOPUAA KAJBIHS C YPOBHSAMH
koHUeHTpauuu ot 0,5 1o 10% no Becy.

[00134] CornacHO OIHOMY WM HECKOJBbKUM TMPUMEpaM OCYINECTBJICHHs, KOaryJsILHOHHAs
KUAKOCTb B eMKOCTH 706 1Jis KOAryJIsiiH MOXKET COAep KaTh KOAryJIsIHT, BOCCTAHOBHUTEb W/ HIIH
aneKTpornpoBoamui Matepuan. CorlacHO OIHOMY MJIM HECKOJIbKUM IpUMepaM OCYLECTBIEHUS,
packpriBaeMasi B HACTOSILIIEM TOKYMEHTE MyJIbI1a TAKXKEe MOXKET CONIEePKaTh BOCCTAHOBUTEIb W/ WU
3JIEKTPONPOBOASIIUN MaTepHal.

[00135] [uametp dopcyHku 704, BA3KOCTB MYJIBIBI, COCTAB KEPAMHUECKUX YAaCTHUL] MYJIbIIbI,
JaBJIEHHE TOJA4YM MYJbIbl B (POPCYHKY, a TAK)K€ YACTOTY W aMIUIUTYAy BHOpALMHU, KOTOPBIE
NPUMEHSFOT B MCTOYHHKE BHOpAIUH, PETYJUPYIOT C LENbI0 IMOJy4YeHUs Karenb Tpedyemoro
pa3Mepa. DTU MepeMeHHbIe MPEANOYTUTENbHO 3a1aBaTh KaK MMOCTOSHHbIE 3HAYEHUsI, TOCKOJIBKY
ceprr monyyaroT myrem (HOPMUPOBAHHS MAPTHM OKATHIIEH W3 Marepuaia mpormaHrta. M3
OKaTBbIIEH Pa3HOro pa3Mepa MOKHO IOJIyYaThb pa3Hble MapTuUU. lIpeamodTruTenbHO, YTOOBI
Kak7ast mapTust Obl1a OHOPOIHOHN MO pa3Mepy (TO €CTh, OCTABAIACh HA OJTHOM CETKe, HAIpUMeD,
npoxonuia uepe3 cerky 20 mem, HO ocraBajiach Ha cetke 25 wemrn). JlaBrneHwe, KOTOpoe
NPUMEHSIFOT JIJIsl TIOAAaYH MyJIbIbl B (POPCYHKY, PETYIHPYIOT TaK, YTOOBI CO3/1aBaTh JIAMUHAPHBIN
NOTOK Uepe3 GopcyHKy. JlaBieHre monayu MoxKeT CocTaBysiTh OT 1 10 S0 pyHTOB HA KBagPATHBIMI
nroiiM. YacToTy peryiupyroT IJIsl KaXIOoro Habopa yCJIOBHE MyJbIbl TAKUM OOpa3oM, 4TOOBI
yCTAHABJIMBATh PE30HAHC B IMOTOKE MYJbIBI HAa BbIXOAE W3 (OPCYHKH M Jayiee IOoJydarhb
cepuueckue karum. Yacrora MoskeT coctaBiisath oT 10 g0 20 000 I'u. [{jist co3naHust OMHAKOBBIX
cepuuecknx ¢QopMm naBieHHE M YACTOTY ONTUMH3UPYIOT METOAOM IOCJIENOBATEIBHBIX
npuOMMKEHUH. AMIUIMTYAY pPEryJupyrOT C LENbl0 YIy4IIeHUus eguHOoOpa3HOH (opMbl

oOpasyromuxcs chepudeckux kamenb. Pacxon mysibnbl depe3 (GOpPCYHKY 3aBUCHUT OT AMAMETPA

43



(bopCyHKH, NaBIEHUS MONAYM MyJbIIBI U CBOWCTB IMYJIbIBIL, TAKUX KaK BA3KOCTb M IUIOTHOCTb.
Hanpumep, a1t KaOMWHOBBIX U TIIMHO3EMHBIX ITYJIBIT, MPOXOIAIINX Yepe3 POPCYHKH AUAMETPOM
no 500 mmkpoH, pacxon Ha (GOpcyHKY MokeT coctasisiTh oT 0,2 mo 3 Kr/4ac, 4tro paBHO
MacCOBOMY PacXoy OT MpUOIU3UTENLHO 1 10 mpubmu3uTensHo 15 kr/(Mm?-gac).

[00136] PaccrosHue mexny ¢opcyHkoit 704 u BEepXOM JKMAKOCTH B eMkocTH 706 s
KOAryJsiMM BIOUPAIOT TaK, YTOOBI KAIUIM CTAHOBIIIUCH CHEPUUECKUMHU MIPEXKE, UEM TOCTUTHYT
Bepxa JkuakocTu. Paccrosinue moxer coctaBiath oT 1 10 20 cM, HO 0ObIMHO cocTaBisieT OT 1 1o
5 cM ¢ TeM, 4TOOBI YMEHBIIUTh MCKaKeHHE (POPMBI KAl TOA BO3AEHCTBUEM IOBEPXHOCTHU
KHUJKOCTH, TIOCPEACTBOM YEro UCKIIIOYAI0T HEOOXOIMMOCTh MPUMEHEHHUS] XUMHUECKH aKTUBHOTO
rasa, CJjiosi IeHbl WA HAIIPABJICHHOU IO KACAaTEeJIbHOW XMMHUYECKH aKTUBHOM JKUIKOCTH IPEXKIE,
YeM KaIUld MONafyT B €eMKOCTb 706 mist koaryyssuuu. XUMHUYECKUN PEareHT B KaIUIAX ITYJIbIIbI
BCTYIIAET B PEAKLIUIO C KOATYJISILIMOHHOM KUAKOCTBIO B eMKOCTU 706 [ KOaryJisiluu, U y Kamnenib
dopmupyercsi monyTBepaasi MOBEPXHOCTb, KOTOpasi CHOCOOCTBYET COXPAHEHWIO C(hepudecKon
(bopMBI 1 IPEOTBpALILAET arIOMEpALHIO OKaThIel. [IpeanouTurenbHO, 4TOOB! BpeMsi BIIEPIKKH
okaTplell B eMKkocT 706 At KOaryJsiiuy ObLIO JOCTATOYHBIM M MO3BOJISUIO OKAThIIIAM CTaTh
JIOCTATOYHO TBEPIABIMHU, YTOOBI NPENOTBPATUTh HCKaKeHHE Cchepuueckor (OpMbl NPH HX
yAAJIEHUN U CYLIKe, TO €CThb, B IMOJYTBEPAOM COCTOSSHUHU. COrJacHO HEKOTOPBIM BapHUaHTaM
OCYILECTBJICHHs], OKATBIIIM MOIYT MaaaTh B PAaCTBOP KOAryJSILUOHHOM >KUIKOCTH, TEKyLIEH
BEPTUKAJIBHO CHU3Y BBEPX TaK, YTO OCAKIEHHE YACTHI] B JKUAKOCTU OyIeT 3aMeIJICHO C LEJIbIO
YBEJIUYEHUS AJIUTEIbHOCTH HAXOXKAEHUS B eMKOCTU 706 1Jisl KOaryJsiiuu.

[00137] 3enensbie okaThIH, CHOPMUPOBAHHBIE TP TOMOIIH CUCTEMBI IJIs1 OTJIMBKH Kareyb Ha
¢ur. 8, MOryT OBITH POMBITHI C IEJBIO YAAJIEHUS U30BITKOB KOATyJISIHTA U MOJAHbI K APYTUM
YCTPONCTBAM, I7I€ OHH MOTYT KOHTAaKTUPOBATh C MOATOTOBUTEIbHBIMU PACTBOPOM (PaCTBOPAMH)
W/ WITH aKTHBHPYIOLIMM PacTBOPOM (pacTBOpPaMH), PACKPBITBIMU B HACTOSIIIIEM TOKYMEHTE, C TEM,
9yTOOBI TMOJIYYUTh TOATOTOBJICHHBIE W/WJIM AKTUBUPOBAHHBIE 3eJieHble OKaTblmu. CoriacHo
OIIHOMY WJIM HECKOJIBKUM IIPHUMEpaM OCYLIECTBICHUs, 3€JI€HbIe OKATBIIIN MOTYT KOHTAKTUPOBATh
C aKTHUBHPYIOLIUM pPacTBOPOM Ha JuHHMU 708 OT pe3epByapa HIIM €MKOCTH (HE TOKa3aHbI) C
aKTUBHPYIOLIUM pacTBOPOM. 3elieHble OKaThIIIM MOTYT KOHTAaKTHPOBAaTh C AaKTHUBHPYIOLIUM
PacTBOPOM JIFOOBIM MOIXOAAIIUM criocobom. Hanpumep, akTuBupyrouii pacTBop Ha JuHUA 708
MOTYT pa3OpbI3rUBaTh WM IPYTUM CIOCOOOM OpOIIaTh MM 3€JIEHbIE OKATHIIU C IIEJIbI0
MOJyUEHUs] AKTUBUPOBAHHBIX 3€JIEHbIX OKaThbllllel. 3elieHble OKaThIIIU MOIYT TaKXke
KOHTAaKTUPOBATH C KUAKUM ITOTOKOM UJIM BAHHOW aKTUBUPYIOLIErO PACTBOPA C LIEJIBIO MOTyYEeHUs
aKTUBHPOBAHHBIX 3€J€HbIX oOKarbilled. CorjacHO OAHOMY WJIM HECKOJBKHM IpHUMepam
OCYIIECTBIICHHS, AKTHBHPOBAHHBIE 3€JIEHBIE OKATBILIN MOTYT BbICYIIUBATh WJIH/HITH MTPOKATUBATh

B YCTPOMCTBE 165 MOATOTOBKM K CIIEKAaHUIO U 3aTEM CIIEKaThb B yCTpolicTee 170 cnexanus nns
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MOJTYYEHUST OKMUCJIEHHBIX 3€JIEHBIX OKATBIIIEH W/WIIN MPOMITAHTa C COAEPIKAHUEM KaTATUTHIECKU
aKTHUBHOI'O MaTepHaa.

[00138] OxucneHHble 3e/€Hble OKATBIIIN WM MPONNAHThI, U3BJIEUEHHbIE U3 ycTpoiicTBa 170
CIEKaHWs MOIYT NOJAaBaTb B YCTAaHOBKY 175 pais HaHECEHUs MOKPBITUS U MOTPYKAOT B
HaXOJALIUINCA B HEH pacTBOP AJIsI HAHECEHUs MOKPBITHUs, KOTOPBIM MOXET MpeayCMaTpUBaTh
TeMIieparypy npuoOau3uTesbHo ot 55 10 95 °C uim npubmmsutensHo ot 25 1o 65 °C. Iorpyskenue
Ha mepuoz oT npubausuTensHo 1 1o npudmm3urenbHO 30 MUHYT MOKET aBaTh IUIEHKY HHUKEIS
TOJILIMHON B AuWamna3oHe oT npudmusurenpbHo 0,05 mukpoHa, mpubmusurensHo 0,1 MUKpOHA,
npubmusutensHo 0,25 MukpoHa wiu npudbnusutenpsHo 0,5 MHKpoOHa 10 NpUOIM3UTENbHO 1
MHUKpPOHA, NPUOIU3UTENBPHO 2 MHKPOH, MPUOJMU3UTENBbHO 3 MUKPOH WM NPHOIM3UTENBHO 5
MHUKPOH WM OOJblle, OCaXIEHHYI0 Ha IOBEPXHOCTU cyOctpara. PacTBop 1isi HaHeceHus
MOKPBITUSL MOTYT HEMPEPBIBHO IMOMOIHATL € LEJIbIO MOAAEPKAHUS IMOCTOIHHOM KOHLIEHTpaLuu
XMMHUKaTa Il HAHECEHUS] MOKPBITHS, WM HA00OPOT, OH MOXKET CYIIECTBEHHO HCTOLIATHCS IO
Mepe TOTO, KaK PeareHT Uil HAHECEHUsI MOKPBITUS OCAXKIAeTCsl Ha CyOCTpaTe, IOCPENCTBOM Yero
pPeryJupyroT TOJIIMHY IJIEHKM METaula U B Pe3yibTarTe MOJy4arT 3JEKTPONPOBOASIINN
NPOMIMAHT. DJIEKTPONPOBOISAIIUIN TPONIAHT MOTYT U3BJIEKaTh U3 YCTAHOBKM 175 11 HaHeceHus
NOKPbITHUS 110 uHuU 180.

[00139] Ha ¢ur. 9 npeacrasiena moaudUUUPOBAHHAS BEPCUSI CUCTEMbI OTJIUBKH Kamelb C
¢ur. 8, B KOTOPOIi CrIeYeHHbIE OKATHIIIN WJIH MPOIIAHTHI U3BJIEKAIOT U3 yeTpoiicTBa 170 cniekaHus
no juHuM 171 nns mpuBeneHUss B KOHTAKT ¢ aKTUBHUPYIOLIUM PACTBOPOM B oxisanutene 172
MIPOIIAHTA C LIEJIBIO MOJy4YEHUsI aKTUBUPOBAHHOIO MIPOMIMAHTa Ha TUHUM 174 U3 pesepByapa uiu
eMKOCTH (He TIOKa3aHO) ¢ aKTUBHPYIOIIUM pacTBOpoM. Hampumep, akTHBHPYIOLIUI PacTBOP
MOTYT pa3OpbI3rUBATh HA MPOMNMNAHTHI B oxyagurene 172 nponmaHTa Ha JuHuu 174 dyepe3 omHy
WIN HECKOJIbKO pa30ppBruBaroiinX (HOpCyHOK (HE TMOKa3aHbl), PACHOJOXKEHHBIX BHYTPH
oxjaautens 172 nponmnaHTa, ¢ LENb0 MOJYYEHUs OXJIAXKAEHHOTO aKTUBUPOBAHHOT'O MPOMNIIAHTA
Ha Juauu 174, Oxnagurens 172 mponmaHTa MOKET TPEACTABNIATH COOOW WM COIEp:KaTh
Bpal[AOLINIiCS OXJIaAUTeNb. AKTUBUPYIOIIMNM pacTBOpP MOTYT HampsMylK [OJaBaTb B
pazOphI3ruBaroOIy0 (POPCYHKY WM KOMOWHHPOBATH €ro € JIOOBIM MOIXOMSALINM PaCTBOPOM
pazOaBuTENs, TAKUM KakK BOAA, IUI YIPABJICHUS CKOPOCTBIO pa30OpbI3TUBAaHUS, KOHLIEHTpAIHEH
cripesi, pacCTOsTHHEM pa3OpbI3TUBAHMS U PACIIPENEIEHUEM CIIPEsi BO BPALIAIOIIEMCS OXJIAIUTEINE.
[Tonoxxenne pasdppiruBaroniel GOPCYHKH BO BPAINAOIIEMCs OXJIAIUTENE TaKKe MOXKET OBITh
BBIOPAHO TaKHM, YTOOBI TOUHO YIPABISTh TEMIIEPATYPOH MPOIIAHTA, KOTOPBIA KOHTAKTHPYET C
AKTUBHPYIOIIUM PACTBOPOM, M, TAaKUM OOpa3oOM, CKOPOCTHIO BBICYIIHMBAHHS AKTHBALIMOHHOTO
pacTBOpa Ha MOBEPXHOCTH MPOMINAHTa. Bpamaromuiics 0X1aauTeab MOTYT PacloiaraTe PsiioM €

ycrpoiictBoM 170 cnekanusi. Oxnaaurens 172 npomnmaHTa MOKET padoTaTh MU TEMIIEpaType OT
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npubmusutensio 0 °C pmo mpubmmsurensro 500 °C, or mpubmmsurensHo 25 °C  nmo
npubmuzuTensHo 250 °C wnun ot npubnusurensHo S0 °C no npubnusurensHo 150 °C, B TeueHne
nepuoaa BpEMEHH OT NPUOIM3UTENBHO S CeKYH, MPUOTU3UTENBHO 15 cexyHA, MpHOIM3UTENBHO
30 cexyHI WM MPHONIM3UTENBHO | MUHYTBI 10 MPHOIU3UTEIBHO 5 MUHYT, MpuOmu3uTensHo 10
MHUHYT, npubmmusurenbHo 20 MuUHYT wid npubnusutensHo 90 MHHYT. AKTUBHPOBAaHHBIN
MPOMIIAHT, U3BJIEKaeMbl U3 oxjaaurens 172 nmponmanra no jguHuu 174, mMoryr nopasaThb B
yCTaHOBKY 175 nysi HaHeCeHUsl MOKPBITUSL U MOTPYy’KaTb B HaXOASALIUINCA B HEU pacTBOP AJIA
HAHECEHUsI TIOKPBITHUS, KOTOPbIH MOXET MPEeNyCMaTPpUBATh TEMIIEPATYPY NPUOTUZUTENBHO OT 55
10 95 °C unu npubnusurensHo oT 25 1o 65 °C. IlorpykeHue Ha nepuon OT MPUONIU3UTENBHO 1
a0 npubmmsutenbHo 30 MUHYT MOXKET /AaBaTh IUIEHKY HUKENs TOJLIMHON B JHAama3oHe OT
npubnusuTensHo 0,05 MukpoHa, npudnusurensHo 0,1 MukpoHa, npudnusuTensbHo 0,25 MUKpOHA
Wi npubmusuTeabHo 0,5 MUKPOHA 10 MPUOIH3UTENBHO 1 MUKpPOHA, MPUOIM3UTENBHO 2 MUKPOH,
NpUOIU3UTENBHO 3 MHKPOH WM NMPUOJIH3UTENBHO 5 MHUKPOH MM OOJbIIE, OCAXKIEHHYIO Ha
HOBEPXHOCTU cyOcTpara. PacTBOp sl HAHECEHHsI MOKPBITUSI MOTYT HETIPEPBIBHO MOMOJHATH C
LEJBI0 MOAAEPKAHUS MOCTOSHHOM KOHLEHTPALUW XMUMHKAaTa IJi HAHECEHUs MOKPBITUSA, WU
Ha00OpOT, OH MOJKET CYIIECTBEHHO HCTOIIATBCS MO Mepe TOro, KaK PeareHT AJsi HaHEeCEHHs
HIOKPBITHS OCAKIAETCs HA CyOCcTpare, MOCPEACTBOM YEro PEeryIUpyIOT TONLIMHY IUIEHKH MeTaa
U B pe3yJIbTaTe MOJy4aloT 3JIEKTPONPOBOISAIIUIN MPOMMAHT. DJIEKTPONPOBOASLINI MPOMIAHT
MOTYT U3BJIEKATh U3 YCTAHOBKHU 175 11t HaHeCeHus1 NOKphITUs 1o JuHUM 180.

[00140] CornacHO OAHOMY HMJIM HECKOJIbKUM IpPHUMepaM OCYLIECTBIICHHUS, 3eJIeHble OKAThIIIN
WMWK CIieueHHbIEe MPONMAHTbI MOTYT 00pa0aThiBaTh B BAHHE C AKTHBHPYIOLIMM PACTBOPOM,
PAaCKPBITBIM B HACTOSIIIEM JAOKYMEHTE, Ha JIF0OOW CTaaMU Nepel MOrPyKEHHEM B PacTBOP AJIS
HaHECEeHMsl MOKPBITHS B yCTaHOBKE 175 15 HaHECEHMs! MOKPBLITHsS. AKTUBUPYIOIIMHM pPacTBOp
MOTYT NMPUMEHATb K 3€JICHBIM OKAThIIIAM W/WJIA MPOMIAHTAM JIFOOBIM MOAXOSIIUM CIIOCOOOM.
Hanpumep, akTHBUPYIOIIUN PacTBOP MOTYT pa3OpbI3rHUBaTh WM JPYTUM CIOCOOOM OpOIIATh UM
3eJIeHble OKATBIIIN W/WJIN MPOMIAHTEI B COOTBETCTBHU ¢ cuctemMamu Ha ¢ur. 8 u 9. CormacHo
APYroMy Impumepy, nepen Norpy>keHueM B paCTBOP U1l HAHECEHUs] TOKPBITHS 3€JI€HbIE OKATHIIIN
W/WIK TIPOIIAHTBl MOTYT KOHTaKTHPOBATH C JKUAKUM IOTOKOM MJIM BaHHOW AaKTHBUPYIOIIETO
pacTBopa.

[00141] CornacHO OAHOMY WJIM HECKOJIbKUM IpHUMepaM OCYILIECTBJICHMUs], 3eJIeHble OKAThIIN
WMWK CIIEYEHHBbIE NPOMIAHTB MOTYT TOATOTABIMBATH MPH MOMOIIM ITOATOTOBHUTEIBHOTO
pacTBOpa, PAacKpPHITOrO B HACTOSIIEM AOKYMEHTE, Ha J00OH CcTaniuu mepen KOHTAKTOM C
AKTUBUPYIOIIUM PACTBOPOM B COOTBETCTBHH C cucTeMamu Ha ¢ur. 8 u 9. [TonroroBUTEIbHBIN
pacTBOpP MOTYT NMPUMEHSTh K 3€JEHbIM OKATBIIIAM W/WJIHM TPOIIAHTAM JIFOOBIM MOAXOISAIINM

ciocoboM. Hampumep, NOATOTOBUTENBHBIH pAcTBOP MOTYT pa3OpbI3TUBATh WU IPYyTUM
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croco0OM OpoIIaTh UM 3€JIeHble OKAThIIIM W/MiaH nponmnadTbl. COrjlacHoO JApyroMy NpuMepy,
3€JIeHble OKATBILIN W/WJIHM MPOMNIAHTEl MOTYT KOHTAKTUPOBATh C KMIKUM TOTOKOM HJIH BaHHOM
MOJATOTOBUTENBHOIO PACTBOPA € LIEJIBIO MOJYYEHHUs TIOATOTOBIEHHBIX 3€JIEHBIX OKATBILICH.
[00142] CornacHO OHOMY WJIM HECKOJIBKMM IIpUMepaM OCYILIECTBJIEHUs], yCTaHOBKa 175 ans
HAHECEHHUs MMOKPBITHUS, PACKPBITAs] B HACTOSILEM JOKYMEHTE, MOXKET NIPEeIyCMaTPUBATh OAHY WU
HECKOJIbKO pa3OpbBruBaroImux GOpCcyHOK (He MOKa3aHbl) C BO3MOKHOCTBIO pa30OpbI3THBAHMSI UJTH
pacIbUIeHHs paCTBOPA AJIsi HAHECEHHUS MOKPHITHS HA TIPOTITAHTHI JIFOOBIM MOAX OJSALIMM CIIOCOOOM.
CornacHo OJHOMY WM HECKOJBKUM MPUMEPAM OCYIIECTBJIEHUs, YCTAHOBKY 175 niis HaHeceHus
HNOKPBITUS. MOTYT JONOJHATh WM 3aMEHSATh HAa OAHY WJIM HECKOJBbKO Pa30OpbI3THUBAOLINX
(OpPCYHOK C BO3MOXXHOCTBIO Pa3OpbI3rMBAaTh PACTBOP Ul HAHECEHUs IOKPBITHS Ha 3eJieHble
oKaThIM W/uimu nponnanTel. Hanpumep, pa3OpeisruBaromme GOpCyHKH MOTYT pacrojaraTtb Ha
mo0oH momxopsmed craguu J00ro M3 CrocoOoB, MPOWJUTFOCTPHPOBAHHBIX Ha ¢ur. 4-9.
PazOperuBaronie GopcyHKH MOTyT pa3OpbI3rMBaTh PACTBOP JJIsI HAHECEHMs MOKPBITHUS HA
3€JIeHbIe OKATBILIH, NMPOKAJIECHHbIC 3€JICHbIC OKATHIIIN, BBICYLICHHBIE 3€JI€HbIE OKATBIIN W/WUIN
CIIEUYEHHBIN MPOMNNAHT Mepel, BO BpeMs WIM IOCJIe YCTPOWCTBAa 165 MOATOTOBKU K CIEKaHHIO
w/unu ycrpoiictsa 170 criekanus.

[00143] Ha ¢ur. 10 npencraBneHa WUTOCTPALMS OTIMBOYHOTO ycrpoiicrea 800, B KOTOPOM
npenycMmotpeHa (opcynka 802 st OTJIMBKU Karesb, PacloJIOKEHHAs B TMOATOTOBUTEIBHOMN
Hacanke 804. @opcynka 802 1t OTIMBKU Kaleab MOXKET NPEAYCMaTPpUBAaTh HAKOHEYHUK 810, u3
KOTOPOTO BBIXOAAT Karuid mynabhbl.  COrlacHO OZHOMY MM HECKOJbKUM IpUMepam
ocymectBieHus, GopcyHka 802 s OTIUBKH Karejib MOXET MPEACTABISATb COOOM TaKyr ke
dopcyHky, kak popcyHka 704, unu aHanorudHyro eil. @opcynky 802 11st OTIIMBKHU Kamneib MOTYT
NOMeINaTh B TOATOTOBUTENbHYK Hacaaky 804 Takum o00pa3oMm, YTO TMOBEPXHOCTh
noATroTOBUTENbHON Hacanku 804 okpyskaer popcynky 802 mys oTnuBku Kaneinb. Popcynka 802
IUI OTJIMBKH Kamesib U TOATOTOBHUTEIbHAS Hacaaka 804 MOryT OBITH COOCHBI IPYT C APYTOM.
Mexxny BHYTpEHHEN MOBEPXHOCTBIO MOATOTOBUTENBHON Hacaaku 804 1 BHELIHEN TOBEPXHOCTHIO
¢dopcynkn 802 nisi OTJIIMBKH Kamnellb MOXET CYINEeCTBOBATH IMPOMEKYTOK HIIH KOJBIIEBOE
npoctpancTBo 818. [TonrorosuTenbHast Hacanka 804 MOKET UMETH JIFOOYIO MOAXOASAIIYI0 (hOPMY.
Hanpumep, nogroroButenpHast Hacaaka 804 MOXKET MPEACTaBISITh COOOH MM MPEAyCMaTPUBATh
ITMHIPUYECKOE TEJIO WK TeJIO B (POpMe yCeueHHOro KOHyca, uMerolee neppbiii konel 808 u
BTOpOoN KOHen 806. Bropoi konen 806 nmoxaroroBurenbHoN Hacaaku 804 MOryT pacmnosaraTb
BOSM3M OT HakoHeuHuka 810 ¢opcyHku 802 auist OTIIMBKH Karedb.

[00144] B mnpumepe OCYLIECTBJICHHUS S>KUAKOCTb, Takas KaK PpaCKpBITbIi B HACTOALIEM
JIOKYMEHTE ITOATOTOBUTENbHBIN PacTBOP (PaCTBOPHI) M/ aKTUBUPYIOIIHI PacTBOP (PacTBOPHI),

MOTYT MOAABaTh B NOATOTOBUTENBbHYI Hacaaky 804 c¢ mepsoro koHuma 808 B HampabieHUH,
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ykazaHHOM ctpenkamu 814. JKuakocte MokeT 00pa3oBbiBaTh 812 Ha BHYTPEHHEH NMOBEPXHOCTH
MOATOTOBUTENBHOMN Hacaaku 804 KUAKYIO IJIEHKY, KOTOpas TeYET IO MEHbLIEH Mepe Yepe3 4acThb
KOJIBbLIEBOTO IpocTpaHCcTBa 818 B HampasieHuu kO BTopomy koHLy 806. Korga skuakasi reHka
812 gocturaer BToporo koHua 8006, xxuakas IeHKa NPUXOAUT B CONMPUKOCHOBEHUE U OXBATbIBAET
Karuty, BeIXoasiue u3 GpopcyHku 802 1i1si OTIMBKHU Kamelb, ¢ HEbI0 MOTy4YeHHs Karneib 816 ¢
nokpeiTeM. Karum 816 ¢ mOKpeITUEM MAajgarOT U 3aT€M MONAAAKT B €MKOCTh JUIsl KOAryJsiuH,
rae kary 816 ¢ MOKPBITHEM YaCTHYHO OTBEPHAEBAIOT ¢ 00OpPa30BaHMEM AKTUBHPOBAHHBIX W/HIIH
NOATOTOBJIEHHBIX 3€JIEHBIX OKATBILIEH COrJIACHO PACKPBITOMY B HACTOALIEM TOKYMEHTE CIIOocoOy
(croco0aM) OTJIMBKY Karieb.

[00145] Ha ¢ur. 11 npeacrasieHa WLTOCTPALUs OTIMBOYHOrO ycTpoiictBa 900, B KOTOpOM
npenycMoTperna ¢opcyHka 902 misi OTIIMBKH Kamelsb, PacIONOKEHHAss B IMOATOTOBUTEIBHOMN
Hacanke 904, koropas umeer BxopHoe orBepctue 915. Ha ¢ur. 12 npencrasieH Bux cBepxy
OTIMBOYHOroO ycrpoiictBa 900, rae mnokazaHO BXOAHOE OTBepcTue 915, TaHreHUHMANTBHO
COEMHEHHOE ¢ MOArOTOBUTENbHON Hacaako 904. @opcyHka 902 i OTIMBKU Kalejlb MOXKET
npeaycMaTpuBaTh HakoHeUHUK 910, U3 KOTOPOTro BBIXOAST KAty MyJibIibl. COrlacHO OTHOMY HJIN
HECKOJIbKUM TpUMepaM OcyInecTBiaeHus, ¢opcyHka 902 nans OTIMBKHM Kameilb MOXKeT
npeACTaBysITh OO0 Takyr ke (HOopCyHKy, kKak ¢opcyHku 704, 802 MM aHAJOTHYHYI) WM.
[MonroroBurenbHyo Hacaaky 904 moryt pacmnonaratb BOKpYr (opcyHku 902 nisi OTJIMBKH
karnesb. @opcynka 902 misi OTIIMBKU Kamejb W MOATOTOBUTENbHAsS Hacaaka 904 moryT ObITh
COOCHBI APYT ¢ ApyroM. Mexay BHYTPEHHEH MOBEPXHOCTHIO MOATOTOBUTENBHON Hacanku 904 u
BHEIIHEH MOBEPXHOCTHIO (popcyHKH 902 1St OTJIMBKHU Karesib MOJKET CYLIECTBOBATh IPOMEKYTOK
Wi KojbileBoe mpoctpanctBo 918. IlomroroButenbHass Hacanka 904 MOKeT UMETh JIHOOYIO
noaxoasauy ¢opmy. Hanpumep, nmoaroroButesbHas Hacanka 904 MOXKeT NpencTaBysiTh COOOH
WK CONEpIKaTh LFNTMHIPHYECKOE TEJIO WIIH TEJIO B (JOPMe YCEYEHHOTO KOHYCa, MMEIOIIee MePBhIi
koHel 908 u BrOpoil koHen 906. Bropoi konen 906 moarorosuTenbHoN Hacanku 904 moryr
pacrionarath BOJIM3M OT HakoHeuHUKa 910 gopcynku 902 st OTJIMBKU Kareb.

[00146] B npumepe OCYLIECTBICHUS >KUAKOCTb, TaKas KaK pPAaCKpPbIThlE B HACTOALLEM
JIOKYMEHTE IMOATOTOBHTENbHBIA PacTBOP (PaCTBOPHI) H/HITH aKTUBUPYIOIIHI PacTBOpP (PacTBOPHI),
MOTYT IO KacaTeJbHON MOJAaBaTh B MOATOTOBUTENBHYIO Hacaaky 904 yepes3 BXOOHOE OTBEPCTUE
915, KOTOpPOE MMEET KUIKOCTHOE COOOIIEHHE C MOATOTOBUTENbHON Hacankod 904 BOmm3u oT
nepsoro koHua 908, B HampaBieHHH, YykazaHHOM cTpenkamu 914, JKuakocte moxer
00pa3oBbIBaTh Ha BHYTPEHHEH MOBEPXHOCTH MOATOTOBUTENbHON Hacaaku 904 KUAKYIO TUICHKY,
KOTOpas B (hopMe BOPOHKH TEUET MO MEHbINIEH Mepe uepe3 4acTh KOJIbLEBOro MpocTpaHcTra 918
B HaIpaBJEHUHU KO BTOpOMY KOHLY 906, kak mokasaHo ctpenkamu 912. Korpa skuakasi mieHka

AOCTHUTA€T BTOPOTO KOHLA 906, JKUAKas IUICHKA NPUXOAUT B CONIPHUKOCHOBEHUEC U OXBATbIBACT
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KaIuty, BeIXOAsIue u3 GopcyHku 902 1ist OTIMBKHU Kamelb, ¢ HEbI0 MOoNTy4YeHHs Karneib 916 ¢
nokpeiTeM. Karum 916 ¢ nokpelTHeM Najgar0T U 3aT€M NMONAAArT B €MKOCTh JUIsl KOAryJIsiuH,
rae Kar 916 ¢ MOKpBITHEM YaCTHYHO OTBEPAEBAIOT C 0OPa30BaHUEM AKTHBHUPOBAHHBIX W/HITH
MOATOTOBJICHHBIX 3€JIEHBIX OKATHIIIEH COrJIACHO PACKPBITOMY B HACTOALIEM JTOKYMEHTE CIIOco0y
(crtocobam) OTJIMBKH Karienb.

[00147] OnexkTpoMarHWUTHBIE  CIOCOOBI,  OMHCAaHHbIE B  HACTOSALIEM  JTOKYMEHTE,
NpeayCMaTPHUBAIOT MOAAYY 3JIEKTPHUECKOrO TOKA B 3€MIIIO B TPEIIUHBI HA TNIyOHMHE UITH PSAIOM C
HUMHU U U3MEPEHUE DJIEKTPUUECKUX M MArHUTHBIX OTKJIMKOB Ha MOBEPXHOCTU 3€MJIM WU B
COCENIHUX  CKBWXMHAX/CTBOJAX  CkBakuH. OmnucaHHble B  HACTOALIEM  JOKYMEHTE
3JIEKTPOMArHUTHBIE CIIOCOOBI OOBIMHO UCTIOJB3YIOT B 00CAKEHHBIX CTBOJIAX CKBAKMH, TAKHX KaK
ckBaxkuHa 20 Ha ¢ur. 13. B uactHOCTH, 0OcanHas Tpyda 22 mpoxoauT B ckBaskuHe 20, 1 CKBaXKUHA
20 mpoxoxmuT uyepe3 reojoruueckue riactbl 24a-24d u 24f-241 Tak, 4TO MMeEeT TpeXMepHbIE
KOMIIOHEHTBI.

[00148] Ha ¢ur. 14 npencrasneH BuA B paspese noObIBaromel CkBakuHbl 20, Mpoxonsien
BEPTUKAJIbHO BHMU3 Yepe3 ONMH MM HECKOJIbKO TIe0JOorm4eckux cioeB 24a-24d wu 24f-24i u
TOPU3OHTANBHO B cioe 24i. HecMoTps Ha TO, 4TO CKBa)KMHBI TPAAMLMOHHO BEPTHUKAJIbHBIE,
HJIEKTPOMArHUTHBIE CHOCOOBI, OMHMCAaHHBIE B HACTOSINEM JOKYMEHTE, HE OrpaHHYEHBI
NPUMEHEHHEM C BEPTHKAJbHBIMH CKBOXXHHAMH. TakuM oOpa3oM, TEPMUHBI «BEPTHKAJbHASY U
«TOPHU3OHTAJIbHAS) MPUMEHEHbI B OOIIEM CMBICJIE MPH CChUIKE HA CKBAKUHBI C Pa3IUYHBIMU
OpPHEHTALMSIMH.

[00149] TlonroroBka noObIBarOmIed CKBaKUHBI 20 K THUAPABINYECKOMY pPa3pbIBy MOKET
npeaycMarpuBath OypeHue cTBojia 26 1o TpedyeMoli riyOuHBI U 3aTeM, B HEKOTOPBIX CIyYasXx,
NPONOJKEHNE CTBOJA 26 B FOPU30OHTAJIBHOM HAIPABJIEHHH TaK, YTO CTBOJN 20 MMeeT Jiroboe
TpeOyeMoe COOTHOIIEHNE BEPTHKAIbHBIX U TOPU3OHTAIBbHBIX y4acTkoB. OOcannyoo TpyOy 22
MOTYT LIeMeHTHPOBaTh 28 B ckBaxkuHE 20, 4TOOBI H30JMPOBATH CTBOJI 26 OT FE0JIOTHYECKHX CIIOEB
24a-24d u 241-241, xak nokazano Ha ¢ur. 14. B oOcagHol TpyOe 22 MOXKET ObITh MPENyCMOTPEHO
HEKOTOpPOE KOJNMYECTBO mepdopanroHHbIX oTBepcTuit 30 w/mmm  ckomp3smmx MyQpT (He
nokasanbl). Ha ¢ur. 14 nokaszano, uro nepdopaunu 30 pacrnonokeHbl B TOPU3OHTAIBHON 4acTH
cKBakMHbI 20, HO CIEMATNCTAaM B TaHHOW 00JIaCTH TEXHUKH OyJeT MOHSATHO, YTO nepdopaunu
MOTYT pacrojiaraTh Ha Jit000i Tpedyemoil riyOuHe WM TOPU30HTAJBbHOM PACCTOSHUHU BIOJb
cTBONIa 26, HO, KaK NPABUJIO, B MECTOIOJIOKEHUH YIJIEBOAOPOAOCOAEP KALIEH 30HBI B
TeOJIOTHYECKUX CIIOSIX 24, KOTOpble MOTYT TMPENCTaBIsTh COOOW OOWH WM HECKOJBKO
reoyioruueckux cnoes 24a-24d u 24f-24j. CneumanucraMm B AaHHOW 00JacTH TeXHUKH OyneT
TaKKe MOHSTHO, YTO CKBaknHA 20 MOKET He TpeaycMaTpuBaTh 00cagHON TpyObl, Kak B Ciiydae

CKBQXMHBI C OTKPBITBIM CTBOJIOM. YTJIEBOAOPOAOCOAEpIKALIAsi 30HA MOXKET Conepkarb He(PThb
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W/WITK Ta3, a TaKXKe JPyTre TEeKy4YHe Cpeabl 1 MaTEPUaIbl, UMEIOIINE CBOHCTBA MCEBAOKHIKOCTH.
B yrneBomoponmoconep:kaiieil 30He B reoysoruueckux ciosix 24a-24d u 24f-24) BBINOJHSIOT
TUAPABIMYECKUI pa3pblB MyTeM HACHETAHUs TeKydel cpensl B oOcamHyro TpyOy 22 u uepes
nepdopanru 30 CO CKOPOCTSMU U JABJICHHUSIME, TOCTATOYHBIMH JJISI CO3aHUsI TPEIINH 32, ¥ 3aTEM
BHOCSIT B TEKYUYIO CPENy 3JIEKTPOIPOBOSIINN MPOIIIAHT, KOTOPBIN OyeT COXPAHSITh CO3IaHHBIE
TpelluHbl 32 B OTKPBITOM COCTOSIHUH, KOTAa AaBJ€HHE THAPOpa3pbiBa, NMPUMEHEHHOE MAJis
co3aHus TpemuH 32, Oyner ocnadiieHo.

[00150] Tpemwunbl 32 runpopaspbiBa, NOKa3aHHbIEe HAa GUr. 14, OpHEHTUPOBAHBI B PAJHATIEHOM
HaINpaBJIeHUN OT MeTaJuIn4deckol oOcamHol TpyObl 22 CKBa)KUHBL. DTa OPUEHTALUS SIBJISIETCS
npumepoM. Ha mpaktuke TpemuHbl 32, BbI3BaHHbIE T'MIPABINYECKUM Pa3pbIBOM, MOTYT OBITh
OPUEHTUPOBAHbI B PaAUAILHOM HANPaBJIEHUH, KaKk Ha ¢ur. 14, B naTepansbHOM HANpPaBICHUN WIIN
B HAIpPAaBJIEHUH, IPOMEKYTOUHOM MEKAY HUMU. Pa3nuuHble OpUEHTALUY SIBIIIIOTCS] IPUMEPOM U
HUKOMM 00pa3oM He TpenHa3Ha4YeHbl OrpaHUYMBATH WJIM YCTAHABIUBATH MpPEAEJIbI
3JIEKTPOMArHUTHBIX CIIOCOOOB, OMMUCAHHBIX B HACTOSILEM JOKYMEHTE.

[00151] CornacHO HEKOTOPBIM BapHAHTAM OCYLIECTBIEHHS 3JEKTPOMATHUTHOTO Crocoda
HACTOSIIIEr0 M300peTeHHs, U KaK CXEMaTHUUeCKH MOKa3aHO Ha ¢ur. 15, snekTpudyeckuil TOK
INPOXOAUT MO CTBOJY CKBAKUHBI 20 10 TOYKHU MOAKIFOYEHHs] K UCTOYHHUKY TOKA, KOTOPYIO, Kak
npaBwio, OyayT pacmonarate B mpexenax 10 wmum Oosee MeTpoB (BbIIIE MM HUXKE)
nepdopanroHHbix orBepctuii 30 B oOcamHoi TpyOe 22, mpuyeM 3JeKTPUYECKHil TOK Oyner
NPOXOIUTh 1O CEMIDKWIBHOMY H30JUPOBAHHOMY Kabenmo 34 HamomgoOue TexX, 4YTO XOpOIIO
U3BECTHBI CIIELUAIUCTAM B JAHHOHN 00JIACTH TEXHUKHU U ITUPOKO JOCTYIIHBI Il MPHOOPETEHUs B
¢dupmax Camesa Wire, Rochester Wire and Cable, Inc., WireLine Works, Novametal Group u
Quality Wireline & Cable Inc. CornmacHo apyruM mpuMepaM OCYINECTBIIEHUS], U30JIUPOBAHHBIN
kabenb 34 MokeT mpenycMaTpuBaTh oT 1 1o 6 ki win 8 u Oonee kv, KaHaTHBIN yTsDKETUTETHD
36, MOOKIIFOYEHHBIN K Kabemro 34, KOHTAKTUPYET WIH HAXOIUTCS BOIM3H OT 00CamHOM TpyObI 22,
MOCPeNCTBOM 4dero obcamHasi TpyOa 22 CKBaKMHBI CTAHOBUTCS JIMHEHHBIM UCTOYHHKOM TOKA,
CO3/IAI0LIUM 3JIEKTPUUECKOe U MarHuTHoe noJisi. CorjgacHo ApyromMy NpHUMepy OCYIIeCTBIIEHUs,
kabenb 34 MOTYT B JOTNOJHEHHE WJIM BMECTO KAHATHOTO YTSUKENUTENs 30 MOAKIIOYATh WU
APYTUM CIIOCOOOM COEIUHSTH C IIEHTPATOPOM W/MIIHM JIFOOBIM MOIXOMASIIIUM CKBaKMHHBIM

UHCTPYMEHTOM. OJTH TMOJs  B3aUMOJEHCTBYIOT C  TpeluHamMu 32,  cojepKaluMu

2
3JIEKTPONPOBOALLIMNI MPONNAHT, U MOPOKAAOT BTOPUYHOE JIEKTPUUECKOE U MArHUTHOE MO,
KOTOpBI€ OYAYT UCIIOJIb30BAHBI JIJIsl OOHAPYKESHUSI, ONPEEICHUs] MECTOHAX O3KIICHHS U OTTUCAHUS
XapaKTEPUCTUK TPEIIUH 32, 3aM0JIHEHHBIX MPOIMMAHTOM.

[00152] CornacHO HEKOTOPBIM BapUAHTAM OCYINECTBJIEHUS 3JIEKTPOMATHUTHOTO crocoda

HACTOSIIIEr0 M300pEeTeHus,, U KaK CXeMAaTH4YeCKH IOoKa3aHo Ha ¢ur. 15, cmmosoit Omok 40
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yIpaBlIeHUs TOKIIFOYeH K o0caaHol Tpyde 22 kabenem 42 Tak, 4TO 3JIEKTPUIECKHI TOK MONAIOT
B CKBaXXMHY 20 THApOpa3priBa MyTeM MPSMOTO MOAKIIOUEHHs 00CcagHON TPyObl 22 K HCTOYHUKY
TOKa Ha yCTbe CKBaKMHBL. COriacHO OJHOMY BapHaHTy OCYIIECTBIEHMs, CHJIOBOH Osok 40
yIIpaBJIEHUs MOJKIFOYAI0T OECTIPOBOAHBIM CIIOCOOOM NP MOMOIIH NPUEMHHKa/TepenaTinka 43
K MPUEMHHUKY/TIepeaTiunuKky 39, KOTOpBII YCTaHOBJIEH Ha anmapaTtHo# 41, CMOHTHMPOBAHHOW Ha
rpy3zoBuke. CrnenmanucraM B JaHHOW OOJACTHM TEXHUKH OyIeT MOHATHO, YTO MOTYT TaKKe
NPUMEHSTH JPyTHe MOIXOASALIIE CIIOCOOBI MOJAUN TOKA K TOUKE MOAKIFOUEHUSI K UCTOYHUKY TOKA.
[00153] Ha ¢ur. 15-17 cxemarnuecku MOKA3aHO, YTO HEKOTOPOE KOJUYECTBO NATYUKOB 38
3JNIEKTPUUECKOT0 U MArHUTHOTO MO OyAyT pacmojioXKeHbl Ha IMOBEPXHOCTU 3€MJIM B BHUE
NPAMOYTOJNBHBIX MM JPYIMX MOAXOASINUX PACCTAHOBOK, IOKPBIBAKOLIUX YYacCTOK BOKPYT
ckBaxkuHbl 20 ruapopaspbiBa U Haj oxkupaemon TpewuHou 32. CornacHO OAHOMY BapUaHTY
OCYILECTBJICHMUS], OaTYUKU 38 HNOJKJIFOYA0T OecrpoBOIHBIM criocobom K
NPUEMHUKY/TiepenaTuuky 39, KOTOpBIH YCTAHOBJEH Ha ammapaTHOW 41, CMOHTHPOBAHHOHN Ha
rpy3oBuke. MakcUMasbHBIM pa3Mep pacCTaHOBKH (anepTypa), Kak MpaBuilo, JOJDKEH COCTABIISATh
no MeHblueii mepe 80% ot rayOuHbI 10 TpemMHHON 30HbL JlaTunku 38 OyayT U3MepsTh X, y U Z
KOMITOHEHTY OTKJIMKOB 3JIEKTPUUECKOIO W MAarHUTHOrO mojed. MIMEeHHO 3Tu OTKiIMKu OyayT
UCTONB30BaTh ANl ONpEAENIeHUs]  MECTONOJIOKEHMs U OMNMCAHUSA  XAPAaKTEPUCTHK
HJIEKTPONPOBOJSIIIErO IMPOMNIAHTa IMyTeM COIOCTABIEHUS C YHUCICHHBIMH MOJIEJSMH W/WIN
UHBEPCUM W3MEPEHHBIX MaHHBIX C LEJbI0 OMNpEeNeNeHHs HCTOYHHMKA OTKIUKOB. OTKIMKU
KOMITOHEHT 3JIEKTPHYECKOTO U MATHUTHOTO MOJIs OYAYT 3aBUCETh OT: OPHEHTAL[MH CKBaKUHBI 20
TUIPOpPa3pbIBa, OPUEHTALIUHN TPELINHBI 32, 3JeKTPONPOBOAHOCTH, MATHUTHONW MPOHULIAEMOCTH U
IVRJIEKTPUUECKON MPOHULAEMOCTH ciioeB 24a-24d u 24f-24), 31eKTpONpOBOAHOCTH, MATHUTHOU
MPOHULIAEMOCTH U AUSJIEKTPUUECKON MPOHULIAEMOCTH TPELIUHBI 32, 3aII0JHEHHON POIIAHTOM,
u o0beMa TpeluHbl 32, 3aMOJIHEHHON MponmaHnToM. Kpome Toro, Ha perucTpupyemMblie OTKIUKH
OKa3bIBAIOT BJHUSHHUE 3JIEKTPONPOBOJHOCTb, MAarHUTHAs MPOHHULAEMOCTb U JUAJIEKTpUYecKas
NPOHULIAEMOCTh F€OJIOIMIECKHIX CJIOEB, 3AJIETA0IUX MEXIY MOBEPXHOCTHIO U cliosiMu 24a-24d u
24£-24) ueneBoii ToamMMU TOpHBIX Oopox. [1o 3amMCaHHBIM B TOJIe OTKIIMKAM MOXKHO OMPENeNsiTh
XapaKTEPUCTUKU 3aMIOJTHEHHON MPOMIMAHTOM TPEIIUHbI 32.

[00154] CornacHo APYyroMy BapHaHTY OCYIIECTBICHUS, SJIEKTPUIECKUE U MATHUTHBIE JaTYUKU
MOTYT Pacrojaratb B COCETHUX CKBaKMHAX/CTBOJAX CKBAKHH.

[00155] B 3aBucuMoCTH OT TNPOBOOUMOCTH CpEAbl, OKpykaromed obcamayro TpyOy 22
CKBQ)XHMHBI, TI0 Mepe MPOXOKACHUS TOKAa OOpPaTHO K MOBEPXHOCTH BIOJb 00camHOl TpyOb 22
CKBOXMHbI TOK MOXKET ObITh MM He ObIThb Hem3MeHHbIM. CormacHo o0OMM BapHaHTam
OCYIIECTBJICHHSI, MPEACTaBIeHHbIM Ha (ur. 15, Booab cTBosia 20 CKBaKUHBI IPOUCXOAST YTEUKH

TOKa, KaK Hampumep BAosb myTH S50 miu 52 u o0paTHO K 3JIEKTPUUECKOMY 3a3€MIIEHUIO 54,
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KOTOPOE yCTAHOBJIEHO HA YCThe CKBKMHBL. COTIACHO ONMMCAHHIO B 3asBKE HA BbIAAYY NATEHTA
CIITA Ne 13/206,041, nomanuoit 9 asrycra 2011 r. u Ha3bBawowmeics «MoneaupoBaHue
NPOXOXKAEHUS TOKa yepe3 00caaHyio TPyOy CKBaXKHHBI U UCKYCCTBEHHBIE TPELIHHbBDY, PACKPbITHE
KOTOPOH TOJIHOCTBIO BKJIFOYEHO B HACTOSIIIYIO 3asBKY ITOCPEICTBOM CCBUIKH, TPU aHAJIU3E
JAHHBIX W YUCJIIEHHOM MOAEIHPOBAHUU O0CAamHYIO TPYOy CKBaKMHBI MPEICTABISIIOT KaK JIMHUIO
nepenayn, Jarmyo yredky. YucneHHble MOJENINPOBAHUS TOKA3aJIH, YTO AJIS TPOBOIALIEH 3eMITH
(mpoBoxuMOCTh TpeBeIIaeT npubdnusurensHo 0,05 cumenc Ha meTp (Cm/M)) TOk OyneT yrekars B
TOJIIIy TOPHBIX MOPOJ, TOTAA KaK MPHU MPOBOAMMOCTHU HIDKE, YeM npuommsurensHo 0,05 Cvm/m,
TOK BIOJIb 0OcamHOM TpyObl 22 CKBaKUHBI Oyner OoJiee win MeHee Hen3MeHHbIM. Kak mokasaHo
Ha ¢ur. 18A wu 18B, mna nokamuzaumu TOkKa B 0OOcamHOM TpyOe 22 CKBaXXHMHBI MOTYT
yCTaHaBJIMBATh COEANHEHUS TPYO miu TpyOHbIE MyQTHI € 3yeKTprueckoi m3omsuueii. CornacHo
BapUAHTY OCYILECTBJICHUS, IPEACTaBIEHHOMY Ha ¢ur. 18A, n301upoBaHHOE COEAMHEHNE MOTYT
CO371aBaTh MyTE€M MOKPBITHS COMPUKACAOLINXCSI TOBEPXHOCTEH 60 1 62 coeMHEHNs MaTEpUAJIOM
64, o0magaroluM BBICOKOW H3OJSILIMOHHON CHOCOOHOCTBIO, TaKUM Kak JIFOOOW M3 IIHPOKO
U3BECTHBIX M JOCTYITHBIX JJIsI MPUOOPETEeHUs IUIACTUYHBIX MAaTE€PUAJIOB HIIM CMOJ, KOTOpbIE
00s1aiar0T BBICOKOH H30JSITMOHHON CIIOCOOHOCTBIO M KOTOPBIE YIPYTHe U THOKHE HACTOJIBKO, UTO
NPUJIETAIOT K COENUHSEMBIM IOBEPXHOCTAM U OCTAIOTCA HAa MECTe MEXIY COeAUHSEMbIMU
nosepxHocTsiMU. CornacHo omumcanuto B nateHTe CIIIA Ne 2.940,787, packpbITHe KOTOPOTO
MOJTHOCTBIO BKJIFOUEHO B HACTOSIIYIO 3asiBKYy MOCPEACTBOM CCBUIKH, K TaKUM IUIACTHYHBIM
MaTepHagaM WM CMOJIaM OTHOCSIT STIOKCHIHBIE CMOJIBI, (DEHOJIBbHBIE CMOJIBI, PE3UHOBBIE CMECH U
AKUIHBIE CMOJIBI U Pa3NIU4Hble MX KOMOWHanmu. K IOMONHUTENbHBIM MarepuajaM OTHOCST
nojmdydupumun  u - MoauduumpoBaHHbli  nonupeHuneHokcun.  CorjgacHO — BapHaHTY
OCYIIeCTBJICHUSI, IpeacTaBjIeHHOMY Ha ¢ur. 18B, compukacaromuecst KoHIp 70 U 72 CoequHEHUS
KOHTaKTHUPYIOT MOCPEACTBOM My(Thl 74 obcamHOW TpyOBI ¢ 3sekTpuyeckor usonsnuen. Takoe
NpeACTaBJIeHNE JIMHUK TIepeayu CrocOOHO padoTaTh B Pa3jMYHBIX BapUAHTAX OOCAIHBIX TPYO
CKBAXKMHBI, TAaKMX KaK TOJbKO BEPTUKAJbHbIC, HAKJIOHHBIE CKBAXXHHBI, BEPTHKAJIbHBIE U
TOPU30HTAJIBbHBIE YHACTKU 00CaIHOM TPYOBI, M €AUHIYHBIE I MHOXKECTBEHHbBIE H30JISILIHOHHBIE
NPOKJTAIKH.

[00156] OOHapy:xeHHe, oOmNpenelieHUe MECTOMONOKEHHUST WM OMHCAHUE XapaKTePUCTHUK
3JIEKTPOIPOBOIAIIETO TPOIIAHTA B TPELIMHAX OyAeT 3aBHCETh OT HECKOJbKUX (PAKTOPOB, K
KOTOPBIM, TIOMHMO TPOYEro, OTHOCAT YUCTYIO 3JIEKTPONPOBOIHOCTb TPEIIUH, OOBEM TPEIIUH,
3JIEKTPOIPOBOIHOCTD, MATHUTHYIO IPOHULIAEMOCTD M IMAJIEKTPHUECKYIO MPOHUIIAEMOCTDb CPEIbI,
KOTOpasi OKPY)KaeT TPEIUWHbl W HAXOOUTCA MEXIy TPEIUHAMH W YCTAaHOBJICHHBIMH Ha
MOBEPXHOCTH JaTYUKaMU. UYHCTast 3JIEKTPONPOBOJHOCTh TPEIIUH O3HAYaeT KOMOHMHALUIO

SJICKTPONPOBOAHOCTU TPCIIWH, MPOIMIAHTA U TEKYy4YUX CPECA, KOraa BCC OHU HAXOOATCA IMOJ
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3emiiel, 32 BbIYETOM 3JIEKTPONPOBOAHOCTH TOJIII FOPHBIX MOPOJ 3€MJIM B OTCYTCTBHE TPELIUH,
nponnaHTa U Tekydux cpen. Kpome Toro, cymmapHas 3J€KTPONPOBOAHOCTH 3aIOJHEHHBIX
IPOTIIAHTOM TPEIINH MPENCTaBIsAeT COO0H KOMOMHALMIO 3JIEKTPONPOBOJHOCTH, BO3HUKIIECH PU
00pa30BaHUM TPEIIUH, IUIOC 3JIEKTPONPOBOAHOCTh HOBOTO/MOAM(DHLIMPOBAHHOIO IPOIIIAHTA,
IUTIOC 3JIEKTPOIIPOBOJHOCTD TEKYUYHX CpeA, IUIIOC 3JEKTPOKUHETHYeCKHe >PQPEeKThl ABIKEHUS
TEKYyYUX Cpell uepe3 MOPUCTOE TENO, TaKoe Kak rnadka mpormnaHTa. O0beM O4YeHb YIPOIIeHHOM
TPELIMHBI C FEOMETPHUECKOH (POPMOIi B BUJIE TUIOCKOCTH ONIPENEISIOT IyTEM YMHOXEHHUS BBICOTBI
Ha JUIMHY ¥ Ha LIUPUHY (TO €CTh, 3a30p) TpeUIuHbl. /{1 YnCIeHHBIX MOAIeTIeH MOTYT IPUMEHATh
TpexmepHbplli  (3D)  KOHEYHO-Pa3HOCTHBIM  AJNEKTPOMATHUTHBIH  QITOPUTM  PELICHMS
3JIEKTPOMArHUTHBIX ypaBHeHU Makcpemna. st Toro, 4roObl Ha MOBEPXHOCTH 3€MIJIM MOKHO
ObUIO OOHAPYKUTH HJIEKTPOMATHUTHBIN OTKJIMK 3aIIOJIHEHHBIX MTPONIAHTOM TPELIMH Ha TIyOuHe,
YHUCTas MPOBOIUMOCTb TPEIIUH, YMHOXKEHHasi Ha 00bEeM TPELIMH B OJHOW PACUeTHOH sueiike
KOHEYHO-Pa3HOCTHON CeTKH, A0JKHA ObITh GoJIble, YeM npubausuTensio 100 Cvm* qis monenu
cnannes Tuna BapHeTT, rae cyMMapHBIi 00BbeM TPEelIUH COCTAaBseT NpUOIM3UTEnsHO 38 M. B
Mozenu cnanueB bapHert rnyOunHa TpemuH coctasisgeT 2000 M. OTu TpeOOBaHUS K YUCIECHHBIM
MOZENIAM MOTYT OBbITh INpPUBENEHBI K CBOWCTBAM IPHU NMPUMEHEHHUHM HAa MECTOPOXKACHUSX, TIe
TOJILIY TOPHBIX OPOJ OTINYAIOTCA OT caaHues bapHerT.

[00157] PacnpocTtpaHeHue W/WIM pPACCESTHHE SJIEKTPOMATHUTHBIX BOJHOBBIX MOJIEH uepe3
TpexmepHyo (3D) reonoruyeckyr Cpeny OINUCHIBAETCS SJEKTPOMATHUTHBIMH YPABHEHHUSIMH
Makcsenna.

[00158] CornacHO OZHOMY BapUaHTy OCYIIECTBJCHHsS] HACTOSIIEr0 W300peTeHHs, s
OTpeneNieH!s] MEeCTOTOJIOKEHHsI TMaukKy MpPOINaHTa H3MEPEHHbIE TPEXMEPHbIE KOMITOHEHTbI
OTKJIUKOB 3JIEKTPUYECKOrO M MarHUTHOTO TOJISI MOTYT aHAJM3MPOBAThH MPH MOMOIIH CIIOCOOOB
NOCTPOEHUS H300paKEHUs, HAaNpUMep, aJrOPUTMa HHBEPCHH Ha OCHOBE ypaBHEeHUH MakcBema u
SJIEKTPOMArHUTHOW MHrpanuuu W/win rojorpadun. HMHBEpCHs H3MEPEHHBIX ITaHHBIX IS
oTpenesieHUs] MECTONOJIOXKEHHs] MavyKy IPOIIaHTa MpelyCMaTPUBAeT HACTPOMNKY IMapaMeTpoB
MOJZIENT! CpeZbl, KOTOpasi BKJIKOYAET B ce0sl, MIOMUMO MPOYEro, MECTOIMOJIOKEHHE MPOIIAHTa B
TpelllMHE WIM TPEIlMHAaX M YUCTYIO BJEKTPOIPOBOAHOCTh TPELIUMHBI C LENbIO MOJNyYeHUs
HAWJIy4lIero COOTBETCTBUSI C pacyeramM IO NMPsIMOIl MOAENH OTKJIHUKOB JUIS MpeAroaraeMoi
moznenu cpenbl. Kak omucano B pabore L.C. Bartel «IIpumeHeHHe WHTErpajbHOTO METOIA
BOJIHOBOM MHTpalMM K S3JEKTPOMArHUTHBIM JaHHBIMY», PaciiyupeHHble Te3UChl TEXHUYECKOH
nporpammel SEG, 1994 r., ctp. 361-364, 371eKTpOMarHUTHbIM METOJ WHTErpaibHON BOJHOBOM
MHUTPAaLWU UCTIONB3yeT TeopeMy [aycca, rae s monydeHus: n300pakeHusl Mavyku MPOMNITaHTa
MOJIyUEHHbIE B anepType JaHHble MPOELUpPYIOT B Moa3eMHble Toamu. Kpome Toro, cornacHo

ormcanuto B padore L.C. Bartel «IIpumeHeHNE 37€KTPOMArHUTHBIX roJIOrpaduuecKuX METONOB K
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CKBRJKMHHBIM JaHHBIM OT BEPTUKAJIbHOIO 3JIEKTPUUECKOr0 MCTOYHMKA MJs KapTHUPOBAHUS
Pa3JMBOB AU3EIBHOIO TOMINBAY, PaciupeHHble Te3uchl TeXxHU4Yeckoil nporpammMbl SEG, 1987 r,
crp. 49-51, >IeKTpPOMarHWTHBIA rojorpa@uuecKkuii MeTOI OCHOBAaH Ha CEHCMHUYECKOM
rojiorpa) M9ECKOM METOJE U ONMHUPAETCS Ha YCUJIMBAIOMIYIO U OCNIAOJSIOMY0 HHTep(depEeHIIHIO,
rae At GOpMUPOBaHMA H300pKEHUS TAYKH POTIIAHTA JaHHBIE U (OpMY KOJIeOaHUI HCTOUHUKA
npoeuupyroT B 00beM cpenpl.  brmaromapst Oonbmioi  [MHE BOJIH - HU3KOYACTOTHBIX
3JIEKTPOMArHUTHBIX OTKJIMKOB, IUISI MUTPALMUA U Trojorpaduieckux CrocoOOB MOXKET OBITh
HeoOxoMuMo npeodpazoBaHNe TaHHBIX B APYTYIO 00JIACTb, Ie IIHHBI BOJH Kopoue. Kak onucano
B pabore K.H. Lee u np. «HoBbIil moaxon K MOAETMPOBAHUIO 3JEKTPOMArHUTHOTO OTKJIMKA
npoBozselt cpensy, k. Geophysics, Bbim. 54, Ne 9 (1989), sty 00nacTh Ha3bIBatOT (-00JaCTHIO.
Kpome Toro, kax ommcano B pabore K.H. Lee u np. «Tomorpadpuueckoe usodpaxeHue
3JIEKTPONPOBOAHOCTH € MCMOJNb30BAHMEM HU3KOYACTOTHBIX 3JIEKTPOMArHUTHBIX MOJE», U3A.
Lawrence Berkeley Lab, 1992 r., niiHa BOJHBI U3BMEHSIETCS, KOTIa IPUMEHSIFOT IIpeoOpa3oBaHue.
[00159] Kpome Toro, KOMOMHUPYS 3IEKTPOMArHUTHBIE YpaBHEHNs: MakcBesuia ¢ ypaBHEHHAMU
COCTOSIHUSI, MOAXOASIIMMU JJIsI HE3aBUCHUMOW OT BPEMEHH H30TPONHOW Cpenbl, MOIy4aroT
CUCTEMY W3 IIECTH CBA3AaHHBIX IU(PEepeHIINANBHBIX YPABHEHUI MEPBOro MOPSAKA B YaCTHBIX
MPOU3BOAHBIX, KOTOpYrH HasbiBaloT EH-cucremoii. Ha3BaHue mnpouCXOAUT OT 3aBUCUMBIX
NEPEMEHHBIX, KOTOPBIE B HEE BXOAST, a UMEHHO, BEKTOPA HANPSDKEHHOCTH 3JIEKTPUUECKOTO MO
E u BexTOpa HanpsikeHHOCTH MarauTHoro nojist H. Koagdunmenter 8 EH-cucreme npencrasisitor
co0ol TpH CBOHCTBAa MaTE€pHAIOB, & UMEHHO, IPOBOJUMOCTD 3JIEKTPHYECKOTO TOKA, MATHUTHYIO
MPOHULIAEMOCTD U AUSJIEKTPUUECKYIO IPOHULIAEMOCTh. Bee 3TH mapameTpbl MOTYT U3MEHSITHCS B
3aBUCUMOCTU OT nosoxeHus B 3D npoctpancrBe. Heomnoponssele unenel B EH-cucreme
NPEACTABIISIIOT pa3Hble TEJEeCHblE NCTOUYHUKH 3JEKTPOMATHUTHBIX BOJH, K UX YHUCIY OTHOCST
UCTOYHUKHU TOKA, UCTOYHUKN MAarHUTHOW MHAYKLMU U UCTOYHUKH TOKa cMmelieHus. McTouHuku
TOKa TMPOBOAMMOCTH, TPEACTABIIIOIINE COOOI MPOXOKACHNE TOKA B MTPOBOJAX, HJIEKTPOKAOEISIX
u oOcamHbIX TpyOax B CTBOJE CKBAXKHHBI, SIBIISIIOTCS HauOOJee HIMPOKO HCIONIb3yEeMbIMU
UCTOYHHKAMH B ITOJIEBBIX SKCIIEPHUMEHTAX MO COOPY 3JIEKTPOMArHUTHBIX JAHHBIX.

[00160] C uenpto pemenuss EH-cucrtembl myiss TpeX KOMIIOHEHT BEKTOpa HAIpPSDKEHHOCTH
3JeKTpudeckoro nojist E U Tpex KOMIIOHEHT BEeKTOpa HampshKeHHOCTH MarHuTHoro noist H B
3aBUCUMOCTH OT TOJIOKEHHUS] U BPEMEHU HCIOJNB3YIOT SIBHBIM KOHEYHO-PA3HOCTHBIN YUCIEHHBIN
METOJ BO BpeMeHHOI obnactu. HeoOxoammo TpexMepHOe CeTOYHOE MPECTaBICHHE TapaMeTPOB
3JIEKTPOMAarHUTHOM Cpelbl, KOTOPOE Ha3bIBAIOT «MOJENBI0 CPEbl», €r0 MOKHO MOCTPOUTH IO
UMEIOLIUMCST KapOTXXHBIM JHarpaMMaM M TeoJIoTHYecKoi nHpopmarmu. B anroputm takske
BBOJSIT BEJIMUMHY, HaIrpasyieHHe U Gopmy konebaHwid Ayt ncTouHNKA Toka. Popma konedanuit

MOXeT OBITh WMIYJbCHOH (THIA TayccoBa HMITYJIbCAa) HIJIM MOXKET TNPEACTaBIATbH COOOH
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MOBTOPSIFOIIMNACS TIPSIMOYTOJIbHBIA MIMITYJIBC, B COCTaB KOTOPOrO BXOAAT (parMeHThl U
NOJIOXKHUTEIBHON, M OTPULATEIBHON MOJSIPHOCTH, MpuueM (¢opma KoiebaHul HE OrpaHUYeHa
STUMH JBYMs YacTHBIMU Cly4asMH. BBbINIONIHEHHE YUCJIEHHOIO ajropuTrMa Co3jaer
3JIEKTPOMAarHUTHbIE OTKJIHUKH B BHJE€ BPEMEHHBIX PSAOB, 3alMCAHHBIX B MECTOMOJOKEHHUSIX
NPUEMHUKOB, PpAaCIpelesieHHbIX Ha WM BHYTPU CETOYHONM MOJAENU CpeAbl. OTH OTKJIMKHU
NPEACTABISIIOT COOO0M TpU KOMITIOHEHTHI BekTopa E nim H nnyn ux nponsBopHbIe 1O BPEMEHH.
[00161] IIoBTOpHOE BBINOJHEHWE YUCICHHOTO KOHEYHO-PA3HOCTHOIO ajropuTMa IO Mepe
W3MEHEHHUs BaXKHBIX MapaMeTPOB MOJAENNPOBAHUS MO3BOJISIET J1€JaTh KOJINYECTBEHHYIO OLICHKY
BEJINYMHBI U YACTOTHOT'O COCTaBa 3JIEKTPOMATHUTHBIX OTKJIMKOB (M3MEPEHHBIX Ha MOBEPXHOCTHU
36MJIM WM B COCEIHUX CTBOJAax CkBakuH). Hampumep, riyOmHa HCTOYHMKAa TOKAa MOJKET
U3MEHATBCA OT Majiol 1o Oospioi. McTouHMK TOKa MOXET OBbITh JIOKAJH30BaH B TOUYKE HIIU
MOKeT OBITh MPOCTPAHCTBEHHO NPOTSDKEHHOM JIMHUEW mepenayu, Harnpumep, obcanHoi TpyOoit
IOl TOKOM B CTBOJIE CKBaXXHHBL [Io crekTpanpHOMY coctaBy (opma KojeOaHUsS MOXKET OBbITh
LIMPOKOTONIOCHON UJIHM y3KONMOJIOCHOW. HakoHel, B 3J€KTPOMarHUTHON MOAENU CPeAbl MOTYT
ObITb ~ CHeNaHbl W3MEHEHWs, Hampumep, Ui OLUEHKHM OSKpaHupyrouero sd¢dekra
ONMM3MOBEPXHOCTHBIX MPOBOAAIIMX cJoeB. Llenb Takux MeponpusiTHH 1O MOAETMPOBAHHIO
COCTOMT B OLIEHKE YyBCTBUTEIBHOCTU 3aPETUCTPUPOBAHHBIX 3JIEKTPOMATHUTHBIX JAHHBIX K
M3MEHEHHSIM COOTBETCTBYIOIIMX MapaMeTpoB. B cBoOro ouepens, 3Ty HHOOPMALNIO UCHIONB3YIOT
IUIE  TIPOEKTHPOBAHUSI ONTHUMAJIbHOW TeOMEeTpHH cOopa TMOJIEBbIX JaHHBIX, OOJamaroLien
PaCUIMPEHHBIMHI BO3MOKHOCTSIMH IIOCTPOEHUS N300PasKeHHsI 3aMTOJTHEHHBIX MPOIIAHTOM TPELIHH
Ha riyOuHe.

[00162] DOnexTpuyeckre U MArHUTHBIC OTKIMKH MACIITAOMPYIOT MO BEJIMYHHE BXOIHOTO TOKA.
Jnsi TOJy4eHUsT OTKIIMKOB, MPEBBIIAIOMINX (POHOBBIE 3JIEKTPOMATHUTHBIE TOMEXH, MOXKET
notpeboBaThes OoblLIast cuiia Toka nopsinka ot 10 no 100 amnep. Mmmnenanc snextpokabdens 1o
TOYKM TOKOBOIO KOHTAaKTa M COINPOTUBJICHHE KOHTAKTa CO Cpenod OyayT ompenessTh
HanpspKeHue, HeOOXOAMMOe JIJIs TIOJTy4eHus: Tpedyemoro Toka. OKumaeTcsi, 4TO CONPOTUBJICHNE
KOHTakTa Oyner HeOONBIINM M He OyIeT OKa3bIBaTh MPeodaaroIero BIUsSHUS Ha TpeOyeMoe
HanpspkeHue. Kpome Toro, MoxkeT ObITh HEOOXOAMMO CYMMHPOBAaTh MHOJKECTBO ITOBTOPOB
U3MEPEHUs] JaHHBIX C TeM, YTOOBI MOJIYYUTh YPOBEHb CUTHAJA, MMOAJAOIIUNACST U3MEPEHUI0 Ha
¢oHOBOM ypOBHE TOMeX. B CIeHapHsX NOJEBOrO NPHJIOKEHHS M MOIEIUPOBAHUS MOTYT
UCTIONB30BaTh (GopMy KosebaHWH MCTOYHHMKA TOKAa BO BpeMeHHOH obnmactu. Tunmunas dopma
KonebaHUH BO BPEMEHHOW OONAaCTH COAEPKUT YepEelOBaHHE BPEMEHH  BKJIFOUEHUS
MOJIO’KUTENBHOTO TOKA, BPEMEHH BBIKJIIOUEHHS MOJIOKUTENBHOTO TOKAa U BPEMEHHU BKJIFOYEHMSI
OTPHULIATENIBLHOIO TOKa. JIpyruMu cjaoBaMH, + TOK, 3aT€M BBIKJIIOUEHHE, 3aTEM - TOK, 3aT€M CHOBA

BBIKJIFOYCHUC. qaCTOTy MOBTOPECHUSA MOTYT OIPEACIIATE IO TOMY, KaK JOJII'O TOK JOJIKCH OBITh
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BKJIFOUEH J10 JOCTIDKEHHS CTALIMOHAPHOTO COCTOSIHHSI MIIHM, WHAYe, KaK JJOJTrO TOK BO30YKIEHUs
JOJDKEH OBITh BBIKJIFOYEH 0 3aTyxaHHWs mosiell moutd 10 HyJsi. COrjacHoO 3TOMy NpHMEpY
croco0a, W3MEPEHHbIE OTKIMKH MOTYT AHAJIM3HPOBATh C HCIOJb30BAHHEM 3HAYCHUH
CTALlMOHAPHOI'O COCTOSIHUSI M TOJIeH, 3aTyXaroluX I0CJe BbIKIIOYeHMs ToKa. IIpenmyinecTso
aHaJIN3a JAHHBIX MPH HYJIEBOM TOKE BO30Y KIEHHS (3aTyXaOLIHe TOJIs1) COCTOUT B TOM, UTO BKJIA]
NEPBUYHOTO MO (OTKJIMK OT MPOBOAHUKA-TIEPEIaTINKA, TO €CTh 00CaIHON TPyOBbl B CKBAXKHHE)
UCKJIFOYEH U U3MEpSIIOT TOJbKO OTKJIMKHU cpenbl. KpoMme TOro, mepuon OTKIHOUYEHHUS BXOIHOTO
CHTHaJIa BO BPEMEHHON O0JIaCTH MO3BOJISIET aHAIU3HPOBATD JIEKTPUIECKHE MOJIsI IIOCTOSTHHOTO
TOKA, KOTOpbIE BO3HHMKAIOT B CHUJIY 3JIEKTPOKUHETHYECKUX 3(PQPEKTOB, MOMUMO IPOYEro, OT
TEYEHUs TEKYUIHX CpeJ] U IPOIIaHTa B IpoLecce ruapopaspeiBa. CBOHCTBA TPEIIMH (OPUEHTALHIO,
IUINHY, 00BEM, BBICOTY U aCHMMETPHIO ) OyAYT ONPENeNATh MyTeM HHBEPCHH U3MEPEHHBIX JTAHHBIX
w/unu Gopmbl rosnorpadguUeckoll PeKOHCTPYKIMU TOM 4acTU Cpeabl (TpeliuH), KoTopas aana
U3MEpPEHHbIE JJIEKTPUUECKNE OTKIMKH WM BTOpU4HbIe 1ois. COrlacHO HEKOTOPBIM BapHaHTaM
OCYLIECTBIIEHUS, JISl BbIJEJIEHHsI BTOPUYHBIX IOJIeH, HICTOYHUKOM KOTOPBIX SIBJISIOTCS] TPEIIHUHBI,
Oyner BBINOJNIHEHA CheMKa nepen ruapopaspbiBoM. CrienuaaucraM B JaHHOH 00NaCTH TEXHHUKH
Oymer NOHSATHO, 4YTO TaKXXe MOTYT OBITh NPUMEHEHBl JpPyrue CrIocoObl aHaHM3a
3aperruCTPUPOBAHHBIX 3JIEKTPOMArHUTHBIX JAHHBIX, TAKHE KaK HCIOJIb30BaHHUE (OPMbI KOJIeOaHNS
UMITYJIbCHOTO MCTOYHHMKA TOKA U TOJIHOBOJHOBAsI MHBEPCHSI HAONOAEHHBIX 3JIEKTPOMAarHUTHBIX
JaHHBIX.

[00163] [Ina TecTupOBaHUS NPENCTABJICHMs JIMHUU NEpeNadd C UCTOYHUKOM TOKAa B BUJE
oOcamHOW TpyObl CKBa)XMHBI OBUT TMPOBEAEH 3KCHEPUMEHT MO COOpY TOJNEBBIX IaHHBIX.
PaccunutanHOE 3J€KTpUYECKOe 0JIe U U3MEPEHHOE 3JIEKTPUUECKOE IMOJIE XOPOLIO COrJIacyroTCs
APYT C IPyroM. DTOT TECT AEMOHCTPUPYET, YTO OCYLIECTBJIEHHE HCTOYHNKA TOKA JIMHUH lepeaaydn
B 3D KOHEYHO-pAa3HOCTHOW OJJIEKTPOMATHUTHONW CHUCTEME JAeT TOYHbIE pPE3yJbTaThL
CornacoBaHHOCTb, KOHEUHO, 3aBHCUT OT TOYHOT'O OMMCAHUSI MOJIEJIH 3JIEKTPOMAarHUTHBIX CBOICTB
cpensbl. [l onucanus SJIEKTPUYECKUX CBOMCTB CPEbl, OKPY KAOLIENH CTBOJI TECTOBON CKBAKUHBI,
U TIOCTPOEHHSI MOJIEJI CPEIbl B 3TOM IIOJIEBOM 3KCIIEPUMEHTE MO cOOPY AaHHBIX HCIOJIB30BAN
TpaJAULIMOHHbBIE AMAarpaMMbl 3JIEKTPUUECKOrO KapoTasKa.

[00164] Crenyrolue npuMepsl NPUBEIEHBI A 1EMOHCTPALIMH WILTIOCTPATUBHBIX BAPUAHTOB
OCYINECTBJICHHs] HACTOSIIEro m3o0pereHusi. CriennaiucTaM B JAHHOW OOJIACTH TEXHHUKHU OyneT
OYEBHIIHO, YTO PACKPBIBAEMBIE B 3THUX MPHUMEPAX TEXHOJOTHH HOCAT TOJBKO HJUTOCTPATHBHBIN
XapakTep M He SIBISIFOTCS OrpaHUYMBAOIIMMU. KOHEYHO, B CBETE HACTOSIIErO PACKPBITHS
U300peTeHNs CeLUAINCTaM B JaHHOH 00JacTH TEXHUKU OyAeT OYeBHIHO, YTO HE BBIXOAS 32
Npeesbl CYIecTBa M 00beMa H300peTeHNs], B KOHKPETHBIE ONMCAHHBIE TPUMEPHI OCYIIECTBICHUS

MOXET OBITh BHECEHO MHOTO M3MEHEHUH, M IPH 3TOM Oy 1T MOJyYeH aHAJOTHYHBIN WITH TTOX 03KUH
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pe3yJibTar.

IHPUMEP 1

[00165] TpanuUMOHHBIE KEPAMUYECKUE NPONNAHTBI HU3KOM INIOTHOCTH U CPEAHEN INIOTHOCTH,
KOTOpBIe nocTymHbI 1ist ipuodperenus B komnanuu CARBO Ceramics Inc. u3 XprocToHa, mrat
Texac, mox TopropeiMu HaumeHosanuamMu CARBOLITE® (CL) 20/40, CARBOHYDROPROP®
(HP umu HYDROPROP) 40/80, CARBOPROP® 20/40 u CARBOPROP 40/70, GbIIM TIOKPHITHI
TOHKHMMH CJIOSIMA MeTaJI10B IyTeM BY MarnerpoHHOro HanbuieHus. i OCaxIeHUs IPUMEHSUIH
TPU MeTaJNINYeCcKue LI, a UMEHHO alFOMUHUN, Meab U HuKenb. OcaXaeHus OCYILECTBISIN B
pacnbUIMTENbHON Kamepe ¢ npuMeHeHueM BY momuoctu 200 BT, naBneHusi ocakaeHus S
MUJUTUTOPP U Pacxojia aproHoBoi cpeanl 90 cTaHnapTHBIX KyOrmueckux MeTpoB. PacnbuinrenbHas
kamepa Obuta 000pyOBaHa TpeMs LIAPHUPHBIMU JIEPKATEISIMU ABYX IIOMMOBBIX LieJIeH, KOTOpbIe
MOTYT TpPHUMEHATb JJIsI TIOKPBITHS MOBEpXHOCTEH cinoxHoi ¢Qopmer. Cucrema Takxke
npenycMaTpuBaja BPAIIAOMIMICA BOAOOXJAXKAAEMBIN IMPEAMETHBI  CTOJUK, KOTOpPBIH
NPUMEHSUIN B KOHPUTypaLuK ¢ pacrbuieHneM BHU3. [lepen MOKpbITHEM MPOIMIIAHTOB CKOPOCTH
OCAKIEHUsl JUIsl TPEX METAJIOB OINpPEAESsUIA IMYyTEM PAacCIbUICHUs METAJUIOB HAa KPEMHUEBBIE
MOJUIOKKA U HU3MEPEHMs] TOJILIUHBI IMOKPBITUS IIPU ITOMOILIU IEPEKPECTHOIO aHajau3a IOJ
PacTPOBBIM 3JIEKTPOHHBIM MUKpOckoroM (POM) monenu Zeiss Neon 40 SEM.

[00166] IlponmanTel 3arpykajiud B pACHbUIMTENBHYI0 KamMepy B QJIIOMUHUEBON dYalle
auamMeTpom 12 nrolMOB C BBICOTON CTEHOK 1 aroiM. [l Kakaoro SKCIepUMEHTA ¢ MOKPBITHEM
npuMeHsutn puOmu3uTenbHo 130 T mponmanta. JTO KOJUYECTBO MPOMIAHTA COOTBETCTBYET
npUOJU3UTENILHO OZHOMY CJIOK0 MPONIMAHTa HA JHE Yaurd. Bo BpeMs OCaKIeHHs! MPOMIAaHT
NepeMeINBaI P MOMOILIM TOHKOM METAJUIMYECKON MPOBOJIOKM AJMHOW IIECTh AHONMOB,
KOTOpasi Oblja MOJBELIeHA HaJ Yalleidl M MpUBeNeHa B KOHTAKT C MPOMIAHTOM B yame. Bpems
OCaKIEHHsI TIOKPBITHS YIBAUBAJIN 110 CPABHEHHUIO C TEM, YTO OBLIO OMPEIENIEHO 10 U3MEPEHUSIM
TOJIIIMHBI TIOKPBITUSI KPEMHHUEBOH MOJIOKKH IS TOTO, YTOOBI MPEIYCMOTPETh IPydOe MOKPHITHE
OIHON CTOPOHBI MPOMNMNAHTOB, UX MEPEBOPAYMBAHUE U 3aTE€M IOKPBITHE APYroil cropoHel. Ha
NPOMMAHTe KAKAOTO THIMA KAXKABIM M3 TPEX METAUIOB ObUTM HANbUICHBl TOKPBITUS
npubmm3uTensHo 100 HM 1 npubnusuTenbHO S00 HM.

[00167] Ilocne mpouecca MOKPBHITHS MPOMMAHT MCCIEIOBAIM BU3YAJbHO U IMOJ ONTHYECKUM
MHUKPOCKOIIOM. Pe3ynpTaTbl MOKa3ajd, YTO CaMO€ TOHKOE MOKPBITHE MPONIAHTa TOJIIUHON
npubmu3uTensHo B 100 HM B 11enoM ObUTO HEPaBHOMEPHBIM MOKPBITHEM, TOTAA KaK MOKPBITHE

MPOTIAHTA TOJIIHMHOW MpUOIM3uTeNsHO S00 HM ObLTO PABHOMEPHBIM.

IHPUMEP 2
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[00168] TpanuuMOHHBIE KEpAaMUUYECKHE MPOMIAHTBI MAJIOW TUIOTHOCTH U CPEIHEN IIOTHOCTH,
KOTOpBIe nocTymHbI 1ist ipuodperenus B komnanuu CARBO Ceramics Inc. u3 XprocToHa, mTaT
Texac, mox ToproBeiM HamMmenoBanuem CARBOLITE 20/40, CARBOHYDROPROP 40/80,
CARBOPROP 20/40 u CARBOPROP 40/70, 6p111 ceHCHOUTM3NPOBAHBI U aKTHUBUPOBAHBI ITyTEM
norpykeHust B 2,0%-HbIi pacTBOpP XJIOPUCTOTO OJOBA NPUONU3UTENBHO HAa TPU MUHYTHI,
NPOMBITHI B Bozie, orpyskeHsl B 0,01%-HbIil pacTBOpP XJIOPUCTOTO MAJUIAANS MPUOIU3UTENBHO HA
TPU MUHYTBI U B KOHIIE TIIATEIbHO IPOMBITHI B BOJIE.

[00169] bpu1 mnpuroTOBAEH PACTBOP [JIi HAHECEHUs] HUKEJIEBOrO MOKPBITUS IMyTEM
XUMHUYECKOTO OCKIEHUs], CoAepsKauii 25 T rekcaruapat cyibdara Hukess, 20 r runodocdara
Hatpus, 11 r uurpatauruapara Hatpus 1 10 r anerara HaTpUsi HA JIUTP AUCTUIJIMPOBAHHOU BOABL
pH B BaHHe 111 MeTaNIM3aMK ObUIO OTPETYJIMPOBAHO A0 S5 MPU IOMOLIH CEPHON KHCIIOTHI, 3aTeM
BaHHA JUI MeTaJuln3aluu Obuta Harpera a0 Temmepatypbl 90 °C. B BaHHYy ObLIM NMOMELIEHBI
NPEeNBAPUTENIPHO CEHCHOMIM3MPOBAHHbIE W AaKTHBHUPOBAHHBIE OOpas3lbl MPOMIAHTA, BpEMs
HNOKPbITUSL cOCTaBsio OoT 1 g0 30 MuUHYT A M[OJNy4YeHUs MPOMNINAHTA, IOKPBITOTrO
3JEKTPONpOBOAAIUM HuKeseM. [Tocne mpouecca MOKPBITH 00pa3Lbl MPONNAHTA C MOKPHITHEM

HCCNIEN0BAIM BU3YaJIbHO U IO ONITHYICCKUM MHUKPOCKOIIOM.

IHPUMEP 3

[00170] TpanuUMOHHBIE KEPAMUUYECKHE MPOIIAHTBI MAJIOW TUIOTHOCTH U CPEIHEN IIOTHOCTH,
KOTOpBIe AOCTYIHBI yist mpuodpererust B komnanuu CARBO Ceramics, Inc. u3 XbprOCTOHA, IITAT
Texac, mox ToproBeiM HanmMmeHoBaHuem CARBOLITE 20/40, CARBOHYDROPROP 40/80,
CARBOPROP 20/40 u CARBOPROP 40/70, 6pu11 CeHCHOMTM3UPOBAHBI U AKTUBUPOBAHBI ITyTEM
norpykeHust B 2,0%-HbIi pacTBOpP XJIOPUCTOTO OJIOBA NPUOJM3UTENLHO Ha TPU MUHYTHI,
NPOMBITHI B Bozie, orpyskeHbl B 0,01%-HbIil pacTBOP XJIOPUCTOTO MAJUIAAHS MPUOIU3UTENBHO HA
TPU MUHYTBI U B KOHIIE TIIATEIbHO IIPOMBITHI B BOJIE.

[00171] bpu1 npuroToBieH pacTBOP AJIsl HAHECEHUS MEHOIO MOKPBITUS MyTEM XUMHYECKOTO
OCAXKIEHUs], CoAep Kalmuii 53 T BUHHOKUCIIOrO Kanuii-Hatpus, 19 r cynbsdara memu, 13
TUAPOOKHCH HaTpus U 21 T kapOoHAaTa HATPUS HA JIUTP TUCTHJUTMPOBAHHON BOJBI. 3aT€M B BAHHY
s MeTayutnzanuu nodasssiia 10-40 M popmanpaernia Ha TUTP KOHIEHTPATa. 3aTeM BaHHY IS
Metayum3anuu  Harpesasu 10 45 °C. B BaHHy ObulM MOMELIEHBI TNPENBAPUTEIBHO
CEeHCHOMITN3NPOBAHHbBIE U AKTHBUPOBAHHBIE MIPOMITAHTBL, BPEMsI TOKPBITHS COCTABILIO OT 1 110 30
MUHYT AJIs1 IOJIy4€HUsl MPOMIMAHTA, MOKPBITOrO 3JIEKTpOonpoBoasimei Meapro. Ilocne npouecca
NOKPBITHST 00pa3ubl MPOMMAHTA C TOKPBITHEM HCCIEAOBAIA BHU3YAJIBHO U TMOJ ONTHYECKUM

MHKPOCKOIIOM.
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IMPUMEP 4
[00172] B o»tom mnpumepe 57 rtpamm CARBOLITE 20/40 morpyxamm B 20 ™
JleMUHEPaTM30BaHHON Bombl, comepskameii 10 mr Goporuapua Hatpus u 1 mxr Tween™ 20
(PEG(20)copburanmoHosiaypar). 3aTeM 3TOT COCTaB HCHAPSIIN C TOBEPXHOCTH YACTHI] ITyTEM
BBICYLIMBAaHKUs B meuu npu Temmepatype 85 °C. DT BBICYLICHHbIE YaCTHIBI 3aTeM ObLTH
niepeHeceHbl B BaHHY ¢ pactBopoM u3 Habopa Caswell Electroless Nickel Plating Kit, kotopsiit
noctynen anst npuobperenns B dupme Caswell Inc. of Lyons, Hero-Hopk, rae cpasy Hauanoch
HaHECEHHE MOKPBITHS. DTOT MPUMEP AEMOHCTPUPYET, YTO MOBEPXHOCTh KEPAMUUECKUX YaCTHUIL
MO’KHO aKTHBHUpPOBaTh 0€3 MPUMEHEHUs MaJljiaausl WIK OPYyTUX JParoleHHBbIX MeTauioB. bpito
OOHapY’»KEHO, YTO MOBEPXHOCTh YAaCTHUI[ MOXXKHO aKTHBHPOBATH MyTEM 3aMayWBaHHs YaCTULl B
pacTBOpE BOCCTAHOBWTEJS, HApUMeEp, OOpOTHApHIA HATPUS WIM LMAHOOOPTUApPUIA HATPHS,
IPUYEeM STOT PACTBOP MOXKET ObITh JHOO BBICYLIEH HA YaCTUIAX MJIM YaCTHLbI, YBIIA)KHEHHBIE
STHUM PACTBOPOM, MOTYT MEPEHOCHTb B BaHHY Ul HAHECEHHs MOKPBITHS MyTeM XUMHUYECKOTO
ocaxkneHusi, mpudeM oba 3TH crocoda JOCTATOUHBI IJIsl TOrO, 4TOOBI BBI3BATH OCAKIACHHE

TMOKPbITHA.

IHHPUMEP S
[00173] bBbuto oOHapyke€HO, YTO HEKOTOPbIE KEPaMHUYECKHE CMECH, NpPUMEHsIeMble s
W3TOTOBJICHUsI TPOIIAHTOB, COAEP)KAaT 3HAYUTENbHOE KOJUYECTBO OKHCIEHHOrO >Keje3a WU
MPOU3BOAHBIX JKeje3a. DTH MPOU3BOAHBIE JKeJie3a MOKHO BOCCTaHABJIMBATH 10 3JIEMEHTAPHOTO
JKese3a, KOTOpoe KaTaIUTUYeCKH aKTUBHO IO OTHOLIEHUIO K MEIHBIM U HUKEJIEBBIM pacTBOpaM
IUIs HaHECEHUs TMOKPBITHS IyTeM XHMHUYECKOro ocaxkaeHus. B stom mpumepe 57 rpamm
CARBOPROP 20/40 momemanu B JOJOYKY M3 TNIMHO3€Ma, KOTOPYIO MOMEIIATIH B TPyOUaTyro
neub ¢ atMocepoii u3 aprona ¢ 5% sogopoaa. TemmnepaTypy B TeU€HHE IBYX YaCOB IMOJAHUMAIN
no 700 °C u CARBOPROP 20/40 3amaumBaivd Ha JBa 4aca. 3aTeM IeYM JaBajd OCTHIThb
€CTECTBEHHBIM 00Pa30M, U MOCIIEe U3BATHUS U3 TTeYH 0Opaser] ObL1 TOTOB K HAHECEHUEO TTOKPBITHSI.
[00174] DrtoT mpuMep MOKA3bIBAET, YTO 3a CYET €CTECTBEHHOTO COAEPKAHMs »Keje3a Ha
YaCTHUIIBl POIIAHTA MOJKHO HAHOCUTB MOKPBITHE 0€3 TOTIOJHUTENIbHBIX AKTUBATOPOB, TAKUX KaK
nayutaguii. BocctaHOBIEHNE MOBEPXHOCTHBIX HOHOB JKEJIe3a 10 aTOMAPHOTO JKeJIe3a MOXKET ObITh
BBI3BAHO OJIM)KE K KOHIy MPOLECCa W3TOTOBJIEHHS NMYTEM IOANEP’KaHHUS BOCCTAHOBHUTEIBHOMN
cpenbl B Me4H, MPUYEM JUISI STOH Cpellbl MOXKET OBITh XapaKTepHO MPHUCYTCTBUE OKUCH yIiiepoaa
WIN APYTUX MPOAYKTOB HEMOJHOro cropaHus. JKene3o Ha NMOBEPXHOCTH YaCTHUL] MPOMIAHTA
MOYET TakXKe OBITh BOCCTAHOBJICHO TOCJIE€ M3TOTOBIIEHHS IyTEM BO3IEHCTBHSI OKHCHIO yriiepoaa
WIA BOJOPOJOM IIpU TMOBBIIIEHHBIX TeMIepaTypax, KOTOpble MOTIYT COCTaBISATH OT

npubmm3uTenbHo 300 °C no npubnmsurensHo 1100 °C. Hakorer, »ene30 Ha MOBEPXHOCTH YACTHII
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MOYET OBITh BOCCTAHOBJIEHO MyTEM MOMEIIEHHUS YaCTHUI] B PACTBOP BOCCTAHOBUTEJIS, TAKOTO KaK
Ooporuapua Hatpus. ITocae BOCCTAHOBIEHHUS STHX MOBEPXHOCTHBIX YYaCTKOB XKeJie3a Ha YaCTHIIbI
MOTYT HAHOCUTb TMOKpPBITUE MPH NOMOILIM PACTBOPOB JUIsI HAHECEHMs] MOKPBITHS MyTeM
XUMHYECKOrO OCAXKICHHUSI.

[0017S5] Ilpm mpuMeHEHMH B KadeCTBE€ NPOIIAHTA, ONUCAHHBIE B HACTOALIEM AOKYMEHTE
YaCTHUIIBl MOTYT MPUMEHSTh TAKHM K€ CIIOCOOOM, KaK U TPaaULMOHHbIe npornmnaHTsl. Hampumep,
YaCTULl MOTYT JOCTABJISATh HAa CKBAXKHMHY B MEIIKAX WJIM HACBIIBIO BMECT€ C APYTrUMHU
MaTepualaMy, MPUMEHSIEMbIMU IPU THAPABIUYECKOM paspbiBe. [l pasMelleHHsl 4acThll B
TOJIIIIE TOPHBIX MOPOA B Ka4€CTBE MPOIMIAHTA MOTYT IIPUMEHSTh TPAIULIMOHHOE O00OPYIOBAaHUE U
TexHosoruu. Hanpumep, 3Ty 4aCTULIbI CMEIIUBAIOT C KUAKOCTBIO THAPOPA3PBIBA, KOTOPYIO 3aTEM

HAar"e€TaroT B TPECIIUHBI B TOJIIIE 'OPHBIX MMOPOA.

IHPUMEP 6
[00176] TpaguuuoHHBIE K€paMHUYECKHE MPONNAHTBI HU3KOH IUIOTHOCTH, KOTOpBIE JOCTYIHbI
s npuobpereruss B komnanuu CARBO Ceramics Inc. w3 Xstocrona, mrar Texac, mon
toprosbiMu HaumeHoBaHusIMU CARBOLITE 20/40 u CARBOHYDROPROP 40/80, npu momoru
IUTAHETAPHOT'O HACTOJIILHOTO CMECHUTEJISI C B-OOpa3HBIMH JIONATKAMH M HATPEBAaTEIbHBIM KOXYXOM
ObUTH IOKPBITBI TOHKMMHU CJIOSIMH IPOBOASALIEro moiuMmepa. st KaXIoro 3KCIepUMeHTa ¢
MOKPBITHEM MPUMEHsLIH npuom3uTeabHo S00 r nponmnanTta. [TIOKpBITHS, COCTABIAIOIIUE 110 BECY

0,1% u 0,4% ot npornmanTa, ObUTH MOJyYEHbI KaK MOKa3aHO HUKE B Tadmie 1:

Tabnuua 1

IIpoBoasiumii noaumep 0,1% 0,4% mokpsiTHE
MOKPBITHE

PEDOT:PSS 42r 167r

IMonydeno u3 komnanuu Sigma-Aldrich B Bune
1,2% pacTBOpa B BOZIE

PANI (nonnanuing) 10r 40T

IMonydeno u3 komnanuu Sigma-Aldrich B Bune
5% pacTBOpa MOJIMAaHUIINHA B
TeTparuapodypaHe, TOMUPOBAHHOTO 4-
IOneI0eH301CYIb(OHOBOM KHCIIOTOH B
MOJIIPHOM COOTHOIIEeHUH 1:1.

PPY (momumnuppodm) 10r 40r

IMony4eno u3 komnanuu Sigma-Aldrich B Bune

JIOTUPOBAHHON 5% AUCTIEPCHOM CUCTEMBI B BOE
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[00177] B kaxagoMm ciydae NpPONNAHT HarpeBaiu B meuu A0 Temneparypbl 150-200 °C u
00aBISIM B CTAJIBHYIO YAy JJIsi CMEIIUBAHMA. [Tt yJIyUIIeHUs CBSI3U MEX/Ty HEOPTaHUYECKUM
cyOCTpaToM W OpPraHWYEeCKHM IMOJMMEPOM K HAarpeToMy IMpPONMNAaHTy AO00aBISUIM YCHUIUTEND
anre3uy, TAKOH KaKk aMUHOTIPOITMII TPUSTOKCHCHIIAH, aMUHO(QYHKIIMOHAJIbHBIN CBA3YIOIINHN areHT,
U TIMLIUIMIOKCUITPOIIJ TPUMETOKCUCHIIAH, (PYHKIIMOHAIBHBIA OPTaHOCHIIAHOBBIN CBSI3YIOIIUIN
areHT. Yamny Ui CMeLIMBaHNS yCTAHABJIMBAIHN BO BHELIHUI HArpeBaTENbHBIX KOXKYX, YTOOBI 11O
Mepe BHECEeHHs 10OaBOK B CUCTEME COXPAHSIOCh TeII0. B-oOpa3Hble onaTku nepemMernaimcy mno
KPYTOBBIM OpOHMTaM BAOJb MOBEPXHOCTH CTEHOK YalllU JJIsi CMELIMBAHUS CO CPEIHEN CKOPOCTHIO
npubnu3uTensHO 280 000POTOB B MUHYTY, B TO BpeMsI KaK Jallla JJisi CMELIMBAaHUSA OCTaBajlach Ha
MECTE, MOCPEACTBOM 4Y€ro 3a KOPOTKOE BPeMsl MPOUCXOAMIIO MOJHOE CMEIIMBaHue. TUNMUYHbIN
pexuM st 00paboOTKY MapTHH NMPEACTABICH HIDKE B TaOnume 2:

Tabnuia 2 - PexxuM HaHeCeHUs TTOKPBITHSL HA KEPAMUYECKUN MaTepual

Wurpenuent Bpewmst nobaBneHwust
Cybctpar Oc
Ycunurens anre3un 7c
IIpoBoasiumii noaumep I5¢
3aBeplIeHHe LKA 5-10 mun

[00178] Kpome toro, mokpeitus B 0,1% wu 0,4 % Obuin HaHeceHbI MyTeM aOOaBJIEHUS
PEDOT:PSS B ¢enondopmanbaerugnoe (Novolac) mokpeiTHE NMpH MOMOINU IIAHETAPHOTO
cMecuTeNsl ¢ B-OOpa3HOM JIOMATKOW M HAarpeBaTEeNIbHbIM KOXKYXOM, KaK ONMUCAHO BbIime. Jlist
KaQXXJOT0 3KCIEPUMEHTa C MOKPBITHEM NpuMeHsutn npudmmsurensHo 500 r nponmanta. st
nokpeitust B 0,1% wu 0,4% ot Beca mpomnmanta npubmusutensHo 42 r u 167 r PEDOT:PSS,
cooTBeTcTBeHHO, AobaBmsuin k S00 r mpornmanta ¢ 20 r denondopmanbrerunnoii (Novolac)
CMOJIBI, clnuTol rekcamuHoM (13% rekcamuHa Ha OCHOBY u3 (eHondopmanbaeruaHoii (Novolac)
CMOJIBI) C YCHUJIMTENIEM aire3uH U Oe3 yCHIIUTENs aATe31H, KaK OMMCAHO BbIIe. TUMHYHBINA PEKUM

st 00paboTKH MapTHH NIPECTABICH HUXKe B TaduIe 3:

Ta6m/1ua 3 - PexxuM HAaHECEHUsI Ha KEPAMHUKY ITOKPBITHS U3 d)eHOHd)ODMaJIbI[eFI/IHHOfI

CMOBI
HUnrpennent Bpewmst noGasienust
Cybcrpar Oc
denonpopmanbaeruaHas CMOa Oc
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Ycunurens aare3suu 7c
YpoTrpomnuH (curuBaTenb) 30c¢
IIpoBoasmui nonumep 1,5-2 mun
3aBepiueHne HUKiIa 5-10 muH

[00179] Tlocnme mpolecca TOKPBITHS OOpa3lbl NPOMMAHTA C IMOKPBITUEM HCCIECIOBAIN

BU3YAJBbHO U ITOA ONTHUYCCKUM MUKPOCKOIIOM.

IHPUMEP 7

[00180] DOnexTponpOBOAHOCTH PA3NUYHBIX OOPA3LOB MPOMIAHTA, MOATOTOBJIEHHBIX COTJIACHO
npumepam 1-3, 6 u 7, a Tawke 0Opa3LOB MpomnmnaHta 0e3 MOKPHITHUS HU3MEPSUIM MPU MOMOLIN
TECTOBOTO YCTpOMNCTBa, npeacrasieHHoro Ha ¢gur. 19. Kak Bugno u3 ¢ur. 19, Tecr-ycrpoiicTBo
1000 mpenycmatpuBaet n3onupyromyo Gopmy 1002 u3 HuTpraa 6opa ¢ HaPyKHBIM AUAMETPOM
0,5 mrotima u BHeIIHUM anameTpoM 1,0 aroiim, BCcTaBiaeHHyo B oTBepctre 1004 cranbHOM GopMbI
1006, npuyem BHyTpeHHUN aAuameTp otBepctus 1004 cocrasnser 1,0 aroiiM. BepxHuil u HU>KHUN
cranbHble nopiHu 1008 u 1010 ¢ HapysxHBIM fuamerpoM 0,5 mrotiMa ObLTH BCTABJIEHBI B BEPXHUI
u HkHUA KoHIBI 1012, 1014, cooTBeTcTBeHHO, M3oupyrouiei ¢opmbl 1002 u3 HuTpuaa dopa,
Tak 4TO Mexay nepeaHuM koHUoM 1018 Bepxnero mopunsa 1008, mepennum konmom 1020
HrokHero nopinHs 1010 u BHyTpeHHei crenkoit 1022 myd st 1002 u3 HuTpuaa 6opa odpaszoBayiach
kamepa 1016. Bepxuuii nopmiens 1008 BeiHy M 13 H30upyrouiei ¢popmsr 1002 u3 HuTpuaa 6opa,
1 B kKamepy 1016 3arpy»anu nponmnanT A0 TeX Mop, noka cjaoi nponmnanra 1024 He 1OCTUT BBICOTHI
npubm3uTensHO OT 1 10 2 cm Bbime nepeaHero koHna 1020 mmwkHero mopuHs 1010. 3artem
BepxHui nopiienb 1008 BcTaBisiin 00paTHO B H3oupyomyw ¢gopmy 1002 u3 Hutpuna 6opa 1o
Tex nop, noka nepennuii koHew 1018 Bepxnero nopunHsa 1008 He conpukacancs ¢ NPONMAHTOM
1024. K BepxHemy nopunio 1008 u ogaOoMy nosrocy uctounuka 1028 Toka U OMHOMY MOJOCY
BoapTMeTpa 1030 moakmroyanu menseii nmposoa 1026. K Hmwkaemy nopmHio 1010 u npyromy
nomocy uctounnka 1028 toka u apyromy nosirocy BosibTMeTpa 1030 moaxirodanu MeIHbIH
nposox 1032, MCTOYHUK TOKAa MOKET MPEACTABJATH COOOH 000N MOAXOASIIUNA UCTOYHHK
MOCTOSIHHOTO TOKA, IIMPOKO M3BECTHBIM CIIEUAINCTAM B JAHHOW OOJNIACTH TEXHUKH, HATIPUMEDP,
npubop 1 I3MepeHust BbICOKMX HanpsikeHui Keithley 237, pabortarommii B pekuMe HCTOUHHKA
MIOCTOSIHHOTO TOKA, M BOJIBTMETP MOJKET MPENCTaBIATh cOO0H 000N MOAXOAsIIUil BOJIBTMETP,
IIMPOKO M3BECTHBIN CIEUAINCTaM B JAHHOW OOJNACTH TEXHHKH, HAIPUMEP, YHHBEPCAIbHBINA
usmeputenbHbli ipudop Fluke 175 True RMS, koTOpBIH 151 HEKOTOPBIX OOpPa3LOB MOTYT
NPUMEHSTh B PEKUME M3MEPEHHsI MaJIbIX MOCTOSIHHBIX HANpsDKEHUH, a i oOpas3nos ¢ Oonee
BBICOKHM CONPOTUBJIEHUEM B PEKUME OMMETPA.
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[00181] McTOYHMK TOKa BKJIOYAIM U 3aT€M ONPEAENSIN COMPOTUBJICHUE TECT-yCTPOMCTBA
1000 co crnoem mpomnmnanta 1024 B kamepe 1016. 3aTtem yHHBepCalbHBIM H3MEPHUTENBbHBIM
npubOpPOM M3MEPSUTH COTIPOTHBJIEHHE nponmanTa 1024 B 3aBUCHMOCTH OT AABJICHUS, IIPH 3TOM
BepxHUM nopueHs 1008 1 HkHMi nopuiens 1010 ncnonb3oBanu B Ka4eCTBE 3JIEKTPOAOB U IS
NPWIOKEHUs] JaBieHust K cioro nponmadta 1024, B gactHoctu, R = V/I - comporusienune
YCTPOWCTBA C CONPUKACAKOLIUMUCSA MNOPIIHSMM BBIYMTAIA U3 3HAYECHHUH, WU3MEPEHHBIX B
npucyTcTBHe cios npomnnanta 1024 B kamepe 1016, u ynensHOe conpotusneHue p = R*A/t, roe
A 370 nuomanp, 3aHATas cioeM nponnasdTta 1024, u t 3To TonmuHa cnos nponnanta 1024 mexay
BepxHUM nopuHeM 1008 u HuxxHuM nopiuaem 1010.

[00182]
[00183]

brumn nosy4deHsl ClIeAyOINUe Pe3yIbTaThl:
OnexTpudeckue u3MepeHus 0a30BbIX NPOMIAHTOB Oe3 M00aBieHUs MPOBOASILErO
Marepuana BeinoHsm npu 100 B moctosiHHOrO TOKa Ha 00pasuax, KOTOpbIe MPeICTaBIISLIIN COOO0M
50 0OBbEMHBIX IIPOLIEHTOB IPOIIIAHTA B BOCKE, CIIPECCOBAHHBIX B BIJIE AUCKOB AUAMETPOM 1 mroiim
Y TOJIIMHON npuOnu3nuTenabHo 2 MM. IIpumeHss 3TH 3HaueHMs Ui pacyeTa CONPOTHBICHUS U
MPUMEHSIT U3MEPEHHOE CONPOTHUBJIEHUE ISl YUCTOrO BOCKA, NMPEACTABICHHBIE HIDKE 3HAYEHUS
HKCTPATIONIUPOBAIN MyTeM IOCTPOEHUsI TpaduKa 3aBUCUMOCTHU Jiorapr(mMa CONPOTUBICHUS OT
00BbEMHOI! JOJIM MPOIINAHTA, U SKCTPATIOINPOBAIHN 10 OOBEMHOH 101, paBHOMH 1

CARBOPROP 40/70: 2 x 10> Om-cm

CARBOPROP 20/40: 0.6 x 10'2 Om-cm

CARBOHYDROPROP: 1.8 x 10 2 Om-cm

CARBOECONOPROP: 9 x 102 Om-cm
[00184] Cnenyer OTMETUTb, YTO TNPEACTABJICHHbIE BbIIE H3MEPEHHbIE COMPOTUBJICHUS
00pa31oB OYEHb BBICOKHE M HE TIOAXOIAT JJIsi OOHAPYIKEHHs B HACTOSIIEM U300PETEHUH.
[00185] BrimonHsIM 3JIEKTPUUECKUE U3MEpPEeHHs Oa30BbIX MPOIMAHTOB C TMOKPBITHEM
amomuHueM tonuHor 100 HM 1 500 HM, OATOTOBJIEHHBIX COTJIACHO mpuMepy 1, u 6a30BbIX

nponmnanToB ¢ mokpbitueM 0,1% wmu 0,4% monu(3,4-3tunenauokcurnoden) (PEDOT) c¢

AMHHOCHJIAHOM WK 0e3 aMHHOCHIIaHa. Pe3ynpTaThsl npuBeneHs! Hibke B Tabnune 4 u Ha ¢ur. 20.

Tabnuua 4
Conpotusnenne (Om-cm)
1500 2500 3000 5000
0 ¢ynTOB | (YyHTOB ¢byHTOB ¢dbyHTOB ¢byHTOB
Onucanue
Ha Ha Ha Ha Ha
KBaJpaTH | KBaJpaTH | KBaJpaTH | KBajpaTH | KBaJapaTH
bII MIOMM | BIi AIOUM | BIA OIOUM | BIM OFOUM | BIH JFOUM
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basosblit MaTepuan - 6e3 He He He He
HOKPBITHSA/0e3 N3MEHEHUs 9x10"2 U3MEPSUIN | U3MEPSUIA | U3MEPSUIH | U3MEpPsIU
He ot 1000 ot 1000 ot 1000 ot 1000
CL ¢ 0.1% PEDOT usMepsi | o 5000 1o 5000 1o 5000 1o 5000
ot 10 000
He 10 100 | or 10000 | ot 10 000 He
CL ¢ 0.1% PEDOT/amunocunan | usmepsuiu 000 10 50 000 | mo 25 000 | uzmepsinu
He ot 1000 ot 1000 ot 1000 ot 1000
CL ¢ 0.4% PEDOT usMepsii | go 5000 1o 5000 1o 5000 1o 5000
He ot 5 000 He
CL ¢ 0.4% PEDOT/amunocunan | usmepsua | 1o 10 000 [ ~5000 ~5000 U3MepsIIH
He He
CL ¢ Al nokpsiTrem 100 Hm U3MEPSLIN 1000 1000 1000 U3MEPsUIU
CL ¢ Al nokpsituem 500 Hm or 5 no 10 ~0 0,1-0 0,1-0 0,1-0
He He He
CL ¢ Al nokpsiTrem 500 HM U3MEpPSIH ~0 0,27 U3MEPSUIH | U3MEPSUIIH
He >1 000 >1 000 >1 000 >1 000
HP ¢ Al nokpbrruem 100 HM U3MepsIn 000 000 000 000
He
HP ¢ Al nokpsrruem 500 M U3MEPSIIU 0-1 0,30 0-1 0-1

[00186]
nosiy4enbl Ha CARBOLITE 20/40 u CARBOHYDROPROP 40/80 ¢ aitoMHHHUEBBIM MOKPBITHEM

Kak BugHO u3 dur. 20, HanIy4LIHe Pe3yIbTaThl C TOUYKH 3PEHHS IPOBOAUMOCTH ObLTH

toamuHoN 500 HM.
[00187] BemonHsIM 3JIeKTpUYECKHEe H3MEpPEHHsI cMeceil 0a30BbIX IMPOIIMAHTOB C Pa3HBIMU
JOJSIMH TakuX Oa30BBIX NPOMNNAHTOB C AJIOMHHHEBBIM MOKPBITHEM TONMUHOH 500 HM,
MOATOTOBJICHHBIX COMJIACHO npuMepy 1. Pe3yabpraTel npuBeneHs! Hke B Tabauuax S u 6 u Ha ur.
21-22.

[00188] B rtabaune S5 npencraenensl nanubie 11t cmeceit CARBOLITE 20/40 ¢ anmoMUHHEBBIM
nokpeiTieM 500 aMm u CARBOLITE 20/40 6e3 nobaeieHust mpoBonsiiero marepuana. s
Kakaoro oOpasua, mpeacrasieHHOro B Tabdmune S, B 0,5-mrofimoByro (opMy momemmand 3 r
Matepuaia obpasna, urodsl odecneunts momanp 0,196 kBanpaTHbIX A0MOB. B kaxknom tecte

MOJIaBAJIA TOK 5 MA, TECThI MPOBOAUIIN NIPU KOMHATHOM TeMITepaType.

Tabauua 5
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80% CARBOLITE c 500 um noxpeiTuem ajgromuauem u 20% CARBOLITE 20/40
JaBnenue
(bynTHI Ha VY nenbHOe
3arpyska kBanpatHelii | Hanpspxkenne | CompoTuBrneHue COTIPOTHUBJICHNE
(pyHTBHI) TEOTIM) (MB) (Om'm) (Om-cm)
100 509 6,1 1,22 1,107
200 1019 5,6 1,12 1,016
300 1528 5,0 1,00 0,907
400 2037 4,7 0,94 0,853
500 2546 4,5 0,90 0,817
60% CARBOLITE c¢ 500 um noxpeiTuem agromuauem u 40% CARBOLITE 20/40
JaBnenue
(¢byHTEI Ha VY nenpHOE
3arpyska kBaapatHelii | Hanpsbxkenue | ComnpoTusneHue COTPOTHUBJIEHNE
(pyHTHI) TFOHM) (MB) (Om'm) (Om-cm)
200 1019 20,0 4,00 3,630
300 1528 17.8 3,56 3,230
400 2037 17,0 3,40 3,085
500 2546 16,1 3,22 2,922
600 3056. 15,8 3,16 2,867
40% CARBOLITE c¢ 500 um noxpbiTuem agomuauem u 60% CARBOLITE 20/40
JaBnenue
(byHTHI Ha VY nenbHoe
3arpyska kBanpatHeii | Hanpsokenne | CompoTtusienue COTIPOTHUBJICHNE
(pyHTHI) TEOTIM) (MB) (Om'm) (Om-cm)
100 509 253 50,60 46,516
200 1019 223 44,60 41,000
300 1528 218 43,60 40,080
400 2037 226 45,20 41,552
500 2546 221 4420 40,632
[00189] B Tabnmune 6 mpencrasiaeHsl naHHbie g cmecer HYDROPROP 40/80 ¢

amoMuHneBbM TOKpbITHEM 500 HM m HYDROPROP 40/80 6e3 nobaBieHusi mpoOBOISIIErO

marepuana. s kaxkgoro oOpasma, mpexncraBieHHoro B tadmuue 6, B 0,5-mrofiMoByro popmy

65



nomMemanu 3 T Marepuana obpasna, 4Too0sl obecieuuTs mwiomanb 0,196 kBaapaTHBIX AHOHMOB. B

KKIOM TE€CTE MOJAaBai TOK 5 MA, TeCThl MPOBOAWIM MPU KOMHATHON TEMITEpPaType.

Tabnuia 6

80% HYDROPROP 40/80 ¢ S00 um nokpbiTHEeM ajroMuHueM U 20%

HYDROPROP 40/80
HaBnenue
(pyHTEI HA VY nenbHoe
3arpy3ka | kBaaparHbiii | Hanpsokenue | CompoTHBIEHHE | CONPOTUBJIEHUE
(pyHTHI) {07199 (MB) (Om'm) (Om-cm)
100 509 5,9 1,18 1,083
200 1019 53 1,06 0,973
300 1528 4,9 0,98 0,900
400 2037 4,6 0,92 0,845
500 2546 4.4 0,88 0,808
60% HYDROPROP 40/80 ¢ 500 um nokpbiTHeM anoMuHueM 1 40%
HYDROPROP 40/80
JaBsnenue
(yHTHI HA VY nenbHoe
3arpy3ka | kBagpaTHbiii | Hanpspkenue | ConmpoTHBIIEHHE | COMPOTUBJICHUE
(pyHTHI) TEOTIM) (MB) (Om'm) (Om-cm)
200 1019 17,5 3,50 3,167
300 1528 15,6 3,12 2,823
400 2037 14,5 2,90 2,624
500 2546 13,8 2,76 2,497
40% HYDROPROP 40/80 ¢ S00 um nokpbiTHEM ajloMHHHEeM U 60%
HYDROPROP 40/80
JaBnenue
(yHTHI HA VY nenbHoe
3arpy3ka | kBagparHbiii | Hanpsbkenune | ConmpoTHBIIEHHE | CONPOTUBJICHUE
(pyHTEI) TEOTIM) (MB) (Om'm) (Om-cm)
200 1019 550 110,00 99,532
300 1528 470 94,00 85,055
400 2037 406 81,20 73,473
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500 2546 397 79,40 71,844

[00190] Kak BugHO U3 Tabmui 5 u 6, a Takxke ¢ur. 21-22, COMpOTUBIICHHE TTAYeK MPOTTIAHTA,
HE3aBHUCHMO OT OTHOCHTEJBHBIX KOJHUYECTB MPOIMIAHTAa C MOKPBITUEM U 0€3 MOKPBITHS, UMEET
TeHACHLUIO YMEHbBIIAThCSl C YBEIMYEHHEM JAaBieHus cMblkaHus. Kpome Ttoro, mo wmepe
YBEJINYEHUSI KOJMUYECTBA MPOINaHTa 0e3 MOKPBHITUS M YMEHBLICHUS KOJNUYECTBa INPOIIMAHTa C
MOKPBITUEM COINPOTHUBIICHHE MMAa4KHU MPONIAHTa Pe3KO ysBenuuusaercs. Hakonew, HauMmeHblnee
conpotuBieHne OblIo pocturHyTo nmpu 100% mpommnaHTta, MOKpsITOro amoMuHueM. Hukakne
CMECH TIPOMIMAHTa C TOKPBITHEM U TMponmaHTta Oe3 TMOKPBITHA He [ald H3MEPEHHOIo
COIIPOTHUBJIEHUS HIDKE, ueM Yy 100% mpomnmnaHTa, MOKPBITOTO alFOMUHUEM.

[00191] Takske NpOBOAWIN SJIEKTPUUECKUE U3MEPEHMUsI IIPOIIAHTOB C MOKPBITUEM HUKEIEM U
Menblo. Pe3ynbraThl npuBeneHsl Hke B Tabmuie 7 U Ha ¢ur. 23. B tabmuue 7 npencraBieHbl
naunbie 11t CARBOLITE 20/40 ¢ nokpsitiiem Hukenem u CARBOLITE 20/40 ¢ mokpbiTreM
menbro. s kaxnoro odpasia, npencTaBieHHOro B Tabnuie 7, MaTtepuan odpasia moMeInaim B

0,5-mrotimoByto opmy. B kaxaom tecte npukianasianu HanpsikeHue 0,005 B.

Tabmuua 7
CARBOLITE 20/40 ¢ nokpbIiTHEM HUKEJIEM
JlaBneHne
(byHTHI Ha Cuna
3arpys3ka | KBaJpaTHBII TOKa Comnporusnenue | IIpoBogumocTsb
(bynTHI) 111037199 (MA) (Om'm) (Cvm/m)
100 509 5,9 0,85 766,04
200 1019 6,1 0,75 966,44
300 1528 7,4 0,68 1182,18
400 2037 7,8 0,64 1327,66
500 2546 8,1 0,62 144991
800 4074 8.6 0,58 1684,37
1000 5093 8,9 0,56 1847,51
CARBOLITE 20/40 ¢ nokpbiTHEM MebIO
JlaBneHnue
(byHTHI Ha Cuna
3arpy3ka | KBaJpaTHBII TOKa Comporusnenne | IlpoBogumocTs
(bynTHI) TEOTIM) (MA) (Om'm) (Cv/m)

67



100 509 9,3 0,54 2098,05
200 1019 10,6 0,47 3330,51
300 1528 10,9 0,46 3766,11
400 2037 11,1 0,45 4108,19
500 2546 8,1 0,45 429815
800 4074 11,2 0,43 4962,66
1000 5093 11,5 0,43 522251

[00192]

pa3nu4HON TommMHbL. Pe3ynbTaTsl npuBeneHb! HIDKe B Tabnuue 8 u Ha ¢ur. 24. B tabnune 8

Taxxe MPOBOAWIIN SJICKTPHUYCCKUE U3BMEPCHUS MPOIMNIIAHTOB C MOKPbLITUEM HUKEICM

npenacrasienbl gansble 1151 CARBOLITE 20/40 ¢ mokpeiTHeM HUKeneM TONUHON 0,27 MUKPOH,
0,50 mukpos, 0,96 MukpoH, 2,47 mukpoH u 3,91 mukpon. O6pazer; 9006 Ha ¢ur. 24 okucIUICS U
HOSTOMY He ObUI IOCTATOYHO NPOBOASIINM MJISI LieNeil Hacrosmero mpumepa. s Kaskmoro
o0pasua, npencrasieHHOro B Tabiuue 8, Matepuan odpasua nomermany B 0,5-110HMOBYIO GOpMy.

B xaxxnom tecte npuknanpiBanu Hanpsbkenue 0,01 B.

Tabnuna 8

CARBOLITE 20/40 ¢ HukeJieBbIM NOKPBITHEM TOJIIHHOI 0,27 MHKPOH

JaBneHne
(pyHTHI Ha Cuna
3arpy3ka KBaJpaTHbIN TOKa Comnporusnenue | IIpoBogumocTsb
(bynTHI) TEOHM) (MA) (Om'm) (Cv/m)
200 1019 1,0E-07 1,00E+08 3,738E-06
400 2037 0,004 2,56E+03 0,146
600 3056 0,021 4,76E+02 0,786
800 4074 0,040 2,50E+02 1,498
1000 5093 0,055 1,82E+02 2,060

CARBOLITE 20/40 ¢ HukeJieBbIM NOKPBITHEM TOIHHOI 0,50 MUKPOH

JlaBnenune
(pyHTHI Ha Cuna
3arpy3ka KBaJpaTHbIN TOKa Comporusnenne | IlpoBogumMocTh
(bynTHI) TEOTM) (MA) (Om'm) (Cv/m)
200 1019 0,06 1,82E+02 2,060
400 2037 0,23 4,35E+01 8,674
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600 3056 0,39 2,56E+01 14,800
800 4074 0,52 1,92E+01 19,833
1000 5093 0,61 1,64E+01 23,347

CARBOLITE 20/40 ¢ HukeJieBbIM NOKPBITHEM TOJIIHHOI 0,96 MUKPOH

JlaBneHnue
(pyHTHI Ha Cuna
3arpy3ka KBaJpaTHbIN TOKa Comnporusnenue | IIpoBoagumocTs
(pynTHI) TEOM) (MA) (Om'm) (Cv/m)
200 1019 2,8 3,57 117,198
400 2037 3,9 2,56 171,292
600 3056 4,5 2,22 203,110
800 4074 4,9 2,04 225,317
1000 5093 5,3 1,89 248,375

CARBOLITE 20/40 ¢ HuKeJ1eBbIM NOKPbLITHEM TOJIIHHOI 2,47 MUKPOH

JlaBneHne
(pynTEI Ha Cuna
3arpyska KBaJIpaTHbBIN TOKa Comnporusnenne | IIpoBogumocTtsb
(bynTHI) TEOTM) (MA) (Om'm) (Cvm/m)
200 1019 13,2 7,58E-01 994,508
400 2037 15,3 6,54E-01 1374,809
600 3056 16,3 6,13E-01 1612,612
800 4074 17,0 5,88E-01 1809,833
1000 5093 17,4 5,75E-01 1936,619
CARBOLITE 20/40 ¢ HukeJieBbIM NOKPBITHEM TOJIHHOI 3,91 MUKPOH
JlaBneHnue
(pyHTHI Ha Cuna
3arpy3ka KBaJpaTHbIN TOKa Comnporusnenue | IIpoBogumocTs
(bynTHI) TEOTM) (MA) (Om'm) (Cv/m)
200 1019 19.5 0,513 2850,607
400 2037 20,9 0,478 3862,317
600 3056 21,5 0,465 4480,414
800 4074 21,9 0,457 4988,307
1000 5093 221 0,452 5279,416
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[00193] Takxe NpOBOAMIN 3JIEKTPUYECKUE U3MEPEHMsI IIPOIIAHTOB C MOKPBITUEM HUKEIEM U
MenbIo B 3aBUCUMOCTH OT Bo3aeiicTBust KCl. PesynbraTe! npuBeneHs! HUke B Ta0mLe 9 u Ha ¢ur.
25. B tabmuue 9 npencrasnens! nanHele ansi CARBOLITE 20/40 ¢ mokpeiTHEM HHKENEM U
CARBOLITE 20/40 ¢ nokpeituem Mennro. Kaxxaeiii obpasen B Teuenue 0 queit, 1 qs, 3 qHEl u
7 nueii nonsepranu Bo3aericteuro 2% pacrsopa KCl ¢ pH, pasubm 10, u Temnepatypoii 120 °C.
s kaxkgoro oOpaslia, MpeAcTaBieHHOro B Tadmuue 9, marepuan oOpasma nomemand B 0,5-

nroiMoByIo (hopmy non aasiieHueM 3560 GyHTOB Ha KBaIpaTHBIN JIOWM.

Tabnuua 9
Bpems | CARBOLITE ¢ HukeneBbIM OKPBITUEM CARBOLITE ¢ menHbIM NOKpPBITHEM
(cyT)
IIpoBogumocTs IIpoBogumoOCTh
(Cm/m) (Cm/m)
0 1880 4314
1 1874 1536
3 1718 812
7 1763 1272

[00194] Kak BuaHO u3 Tabmuubl 7 u ¢ur. 23, MeOHOE MOKPHITHE OOECTEUUBAET OOJIBINYIO
NPOBOAMMOCTb, Y€M MPOBOUMOCTD, KOTOPYIO oOecneunBaeT HuKesb. Kak BUumHO U3 Tadmibl 8 u
¢ur. 24, NOBBILIEHNUE TOJIIIMH HUKEJIEBOTO MOKPBITHS 00€CTIEUYHNBAET MOBBIIIEHHE MPOBOAMMOCTH.
Kak BugHO u3 Tabimu 7 u 8, a Takske ¢ur. 23 u 24, mpoOBOJUMOCTD MAa4eK MPOIIAHTA, HE3ABHCUMO
OT OTHOCHUTEJIbHBIX KOJIMYECTB IMPOIIMAHTA C MOKPBITUEM U 0€3 MOKPBITHS, UMEET TEeHACHLIUIO
NOBBIIIATECS C YBEIMYEHHEM JaBlieHHs cMmbikaHus. Hakownen, BospedictBue pactopa KCI
3HAYUTEIHPHO CHMKAET MPOBOAMMOCTH MPOIIAHTA C MEAHBIM MOKPBITHEM, HO OKa3bIBAET CJIa00
3aMETHO€ BJIMSIHUE HA IPOBOAMMOCTD MPOIIAHTA C HUKEJIEBBIM TOKPBITHEM.

[00195] B mpumepe cmocoba rugpopaspbiBa MOA3EMHOM TOJIIH TOPHBIX MOPOA, PadodyrO
JKUAKOCTb HarHETAIOT B TOJIIY F'OPHBIX MOPOJ CO CKOPOCTBIO U JABJIEHUEM, TOCTATOUYHBIMU IS
PACKPBITHUS B HEH TPEIIHH, U TEKYUYIO CPeNy, COIEPIKAIIYIO CIIEUEHHBIE OKPYTJIbIe U ChepruiecKre
YACTHIIbI, KOTOPbIE MOJATOTOBJIEHBI COTJIACHO CMOCO0y (crmocobamM), OMUCAHHBIM B HACTOSIIIEM
JOKYMEHTE, WU HMMEKT OJHO WM HECKOJBKO CBOMCTB COIJIACHO HACTOSIIEMY OMNMCAHUIO,
HArHETaroT B TPELUMHBI ISl TOAAEPKaHUS TPELIUH B OTKPBITOM COCTOSIHUU.

[00196] IIpumepbl OCYIIECTBICHUS HACTOSIIETO PACKPBITUS M300pETEHUs IOMONHUTEIHHO
OTHOCATCA K OHOMY WJIA HECKOJIBKUM U3 CIEAYIOIIHUX MyHKTOB!

[00197] 1. Crnocob W3TOTOBJICHUS 3JIEKTPONPOBOISLITNAX YacTHULl MPOIIAHTA,
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NpeayCMaTpUBAIOLINI:. MOATOTOBKY MyJbIbl, COAepXKalllell BOAY, CBS3YIOLEe BELIECTBO U
IJIMHO3EMCOJIeprKalllee ChIPbE; PACTbUICHHE MYJIbIIbl HA KAIUIW; MOKPBITHE 3aTPABOK, COAEPKAINUX
IIMHO3€M, KalUIsAIMKU  JJIA (I)OpMI/IpOBaHI/IH HEKOTOPOro KOJMYECTBA 3€JICHBIX OKaTbIHlefI;
KOHTAKTUPOBAHUE HCKOTOPOrO KOJIUYCCTBA 3CJICHBIX OKaTBIIIEA C AKTUBHUPYKOIIUM PACTBOPOM,
CoACpNKAIIUM I10 MEHbIIEN MEPE OAHO KATAJIUTHUYCCKHU AKTHBHOC BCIICCTBO, AJISA TOJYUYCHUA
AKTUBUPOBAHHBIX 3€JICHBIX OK&TI:;IH.IGIZ, coacpIraiux 1o MeHbIIEeN MEpPE OAHO KaTAJIUTHYCCKU
AKTUBHOC BCHICCTBO, CIICKAHHUEC AKTUBHUPOBAHHBIX 3CJICHBIX OKAaThIIIEHN AJIs1 MMOJIYYUCHUSA
HEKOTOPOIro KOJMUYCCTBA YaCTULl MPOMNIIaHTa, MNPUYEM CICKAHUE OKUCISCT KAaTAJIUTUYICCKU
AKTUBHOC BCLICCTBO, W KOHTAKTHPOBAHUEC HEKOTOPOIo KOJMYECTBA HYaCTUL MPOIIaHTa C
PaCcTBOPOM AJisI HAHCCCHUS MMOKPBITHUS, COACPIKAIINUM OAWH UJIU HECKOJIBKO 3JICKTPOIPOBOAALIUX
MaTepuasoB AJis MOJNy4YEHHUs JIEKTPONPOBOAALINX YACTUL IPOIIIAHTA.

[00198] 2. Cnocob cormacHo maparpady 1, B KOTOPOM 4YacCTHUIBI 3JIEKTPOIPOBOMSIIETO
NPONNAaHTa COAEPKAT MO CYIIECTBY OJHOPOAHOE MOKPBITUE 3JIEKTPONPOBOASAIINM MAaTEPHAIOM
TOJIIIUHON 1Mo MeHbleld mepe 10 HM, COPMHUPOBAHHOE HA BHEINHEH MOBEPXHOCTH KAXKIOH M3
YIOMSIHYTBIX YaCTHUL[ IPONIAHTA.

[00199] 3. Cnocob cormacHo maparpagam 1 mnm 2, B KOTOPOM IO MeHbLIEH Mepe OIuH
KaTaJUTUYECKN AKTHBHBIH MaTepuaj BbIOMPAIOT W3 TPYIIBI, COAEpKalleil »XKee30, OJIOBO,
nayutaguil u cepedpo i o0y X KOMOMHALHIO.

[00200] 4. Cnocob® coriacHo maparpady 3, B KOTOPOM KOHTAaKTUPOBAaHUE HEKOTOPOIO
KOJIMYECTBA 3€JICHBIX  OKaThIIIEl € AaKTUBUPYIOIIUM  pPACTBOPOM  MpPEayCMaTpPUBAET
pa3OpbI3riBaHie AKTUBHPYIOIIErO PAacTBOPA Ha 3€JIEHble OKATBILNIH, MPUYEM aKTHBUPYIOLIUI
pacTBOp MpeAcTaBiIsieT COOOW BOIHBIN PacTBOP.

[00201] 5. Cmocob cornmacHo roboMy u3 maparpadgo or 1 1o 4, B KOTOPOM HEKOTOPOE
KOJIMYECTBO 3€JIEHBIX OKAaThllIeH Mepes KOHTAKTUPOBAHUEM C AKTUBUPYIOLIUM pPacTBOPOM
KOHTAaKTUPYET CO LIEJIOYHBIM pacTBOpoM, uMmeromumM pH seime 8.

[00202] 6. Cmocob cormacHo mobomy wu3 maparpagoB or 1 1o 5, B KOTOpOM
3JIEKTPOIPOBOIAIINN MaT€PHa CONEPKUT METAJUI, BBIOPAHHBIN U3 TPYIIbL, B KOTOPYO BXOST
ATFOMUHUH, OJIOBO, LIMHK, MEIb, CepeOpo, HUKENb, 30JI0TO, IJIATHHA, MAJUIAUN U POAHA.

[00203] 7. Cnocob cormacHo maparpady 6, B KOTOPOM pacTBOp AJISI HAHECEHHS MOKPBITHS
npeACcTaBsieT COOOH IEJTOYHON PacTBOP, CONEPIKAIIUN HUKEb.

[00204] 8. Crnocob WU3TOTOBJIEHUS SJIEKTPONPOBOISLITNAX YacTHULl MPOIIAHTA,
NpeayCMaTpUBAIOLINI: MOATOTOBKY MyJbIbl, COAepXKalllell BOAY, CBS3YyIOLEe BELIECTBO U
INIMHO3EMCOJIeprKalllee ChIpbe; PaclbUICHNE MMYJIbIIbl Ha KAIUIW; MOKPBITHE 3aTPABOK, COAEp KaIHUX
IIMHO3€M, KaIlIAMU 1JIA (I)OpMI/IpOBaHI/Iﬂ HEKOTOPOIro KOJIUICCTBA 3€JICHBIX OKaTbIHlefI; CIICKaHHE

3CJICHBIX OKAaThIIIEH A TOJYyYC€HUA HEKOTOpPOro  KOJHUYECTBAa 4YaCTHULl IPOIIIIAHTaA,
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KOHTaKTUPOBAaHUE HEKOTOPOIro KOJIMYECTBA YACTHUL] MPOMMAHTA C aKTUBHUPYIOLIUM pPacTBOPOM,
cofiep’KalllMM 10 MeHbIeH Mepe OJHO KaTaJUTHYeCKU aKTUBHOE BEINEeCTBO, AJI MOJy4YEeHMUs
AaKTUBHUPOBAHHBIX YACTHUL[ IMPOIIAHTA, COAEPKALIMX IO MEHbLIEHl Mepe OJHO KaTalUTUYECKU
AaKTUBHOE BELIECTBO, U KOHTAKTHMPOBAHHE HEKOTOPOrO0 KOJIMYECTBA AKTUBHUPOBAHHBIX YACTUI]
NpONNaHTa C PAacTBOPOM [JIsi HAHECEHWUs] MOKPBITUS, COAEpXKallUM OAMH MM HECKOJBbKO
3JIEKTPONPOBOASALINX MAaTEPUAJIOB JJIs TOJTYYEHHsI 3JIEKTPOIPOBOASIIUX YACTHUL] MPOMIAHTA.
[00205] 9. Cmnocob cormacHo maparpady 8, B KOTOPOM YacCTHUIBI 3JIEKTPOIMPOBOMSIIETO
NPONMNaHTa COAepKaT MO CYIIECTBY OJHOPOAHOE MOKPBITUE 3JIEKTPONPOBOASAIINM MaTEPHAIOM
TOJIIIMHON 1O MeHblIel Mepe 10 HM, chOpMUPOBAHHOE HA BHEIIHEH MOBEPXHOCTU KaXKIOW U3
YIOMSIHYTBIX YaCTHI] MPOIIAHTA.

[00206] 10. CrocoO cornmacHo maparpadam 8 wiu 9, B KOTOPOM IO MEHBIIEH Mepe OIuH
KaTaJIMTUUECKN AaKTUBHBIA MaTepuaj BbIOMPAIOT U3 TPYMIbI, COAEpKalled >Kene30, OJIOBO,
nayutaguil u cepedpo wium 00y X KOMOMHALHIO.

[00207] 11. Cmocob6 cornmacHo maparpady 10, B KOTOPOM KOHTAKTHMPOBAHHE HEKOTOPOTO
KOJIMYECTBA YACTUL] IPOIIIAHTA C AKTUBUPYIOLIIMM PACTBOPOM MPENYCMAaTPUBAET pa3OpbI3rUBaHUE
aKTUBUPYIOLETO pacTBOpa Ha 3€J€HbIe OKAThIIIM, IPUYEM aKTUBUPYIOIIUN pPacTBOP
npeACTaBysieT COOOM BOJHBIN PacTBOP.

[00208] 12. Cnocob cornacHo mobomy u3 maparpagos or 8 1o 11, B KOTOpOM HEKOTOpOE
KOJIMYECTBO 3€JIEHBIX OKATBILIeH mepes CreKaHHeM KOHTAKTUPYET CO LIEJOYHBIM PacTBOPOM,
uMmerouium pH Brie 8.

[00209] 13. Cnocob corimacHo Jrobomy w3 mnaparpagoB or 8 mo 12, B KOTOpoM
SJIEKTPOIPOBOISAIINN MaTepHal CONEPKUT METAJUI, BBIOPAHHBIN U3 TPYIIIbL, B KOTOPYIO BXOMST
ATFOMUHUH, OJIOBO, LIMHK, MeIb, CepeOpo, HUKEb, 30JI0TO, IJIATHHA, MAJUIAUN U POIAHA.

[00210] 14. Cnocob cornacHo maparpady 13, B KOTOpOM pacTBOP IJisi HAHECEHHUSI TOKPBITHS
npeACcTaBIsieT COOOH IEJTIOYHON PACTBOP, CONEPIKALIUN HUKEb.

[00211] 15. Crioco® W3rOTOBIEHHS] YACTHIl MPOIMIAHTA, MPEIyCMATPUBAOIIMIA. MOJyYeHUE
MyJIbIIbl U3 KEPAMHUYECKOTO ChIPbsi, IPUUYEM MYJIbIa COAEPKUT PEareHT, TeUEHHUE IMyJIbIIbl Yepe3
(bopCyHKy B rasze mnpu BUOpaLUH MyJIbIBI Ut JOPMHUPOBAHUS KaTlellb, aICHHE KaIeJib B EMKOCTb,
COZIEp KAlIYI0 JKUJIKOCTb, BEPXHsS MOBEPXHOCTb KOTOPOIl HEMOCPEACTBEHHO KOHTAKTHPYET C
rasoM, IpUYEM >KUAKOCTb COAEPXKUT KOAryJsHT, BCTYIUIEHHE peareHTa B peakLH C
KOAryJisiHTOM, 4TOOBI BBI3BAaTh KOAryJBILMIO C PEareHTOM B KaIUBIX, YAAJICHHE Karelb W3
JKUJIKOCTH, BBICYINIMBAHUE Kamejib st (OPMUPOBAHUS 3€JCHBIX OKATHIIIeH, KOHTAKTUPOBAHUE
3€JIEHbIX OKAThILIEH C aKTHUBUPYIOLIMM PacTBOPOM, MpEeNyCMAaTPUBAIOIIMUM I10 MeHbIIeH Mepe
OIUH KaTAIUTUYECKU AaKTUBHBIM MaTepHas, Jid TOJYyYeHHE AaKTHBHPOBAHHBIX 3E€JIEHBIX

OKaTbILHefI, coacpxKamux 110 MEHBIIIEeH MEPE OAHWH KAaTaAJIUTUYCCKU AKTHUBHBII Marepuaig, u
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CleKaHHe AKTUBHPOBAHHBIX 3€JICHbIX OKAThIIEH B BbIOPAHHOM [HANa3OHE TeMIeparyp sl
(OopMUpPOBaHUS YACTHUL] MPOTINAHTA.

[00212] 16. Cnocob cormacHo maparpady 15, HONMONHUTENBHO MPEAyCMaTPHUBAOIIHIA
KOHTaKTHPOBAaHHWE YaCTHL[ MPOIMIAHTA C PACTBOPOM IJisi HAHECEHHUS! TMOKPBITHS, COAEPIKALIIM
OIIH WJIM HECKOJIbKO 3JICKTPOIPOBOASILIMX MAaTEPUAIIOB, IJIsl TIONYUEHHS 3JIEKTPONPOBOISIINX
YaCTHL] TIPOITIAHTA.

[00213] 17. Crocob cornmacHo maparpady 16, B KOTOPOM HYaCTHIbI 3JIEKTPOIMPOBOMISIIETO
NPOIIIAHTA CONEPIKAT MO CYLIECTBY OJHOPOAHOE MOKPBITHE 3JIEKTPONPOBOASILIAM MaTepPHAIOM
TOJIIIMHON 1O MeHblIel Mepe 10 HM, chOpMUPOBAHHOE HA BHEIIHEH MOBEPXHOCTU KaXKIOW U3
YIIOMSIHYTBIX YaCTHI] IPOIIAHTA.

[00214] 18. Cmocob cormacHo mobomy u3 maparpagos ¢ 15 mo 17, B KOTOpOM peareHt
COEPKUT NOJIMCaXapul, MHOTOOCHOBHYIO KapOOHOBYIO KUCJIOTY HJIK M TO U IPYTOe.

[00215] 19. Cnocob cornacHo obomy u3 maparpagoB ¢ 15 mo 18, B KOTOPOM KOAryJsiHT
COZIEPIKHUT OJJHY MJIM HECKOJIBKO COJIEH KaJbLIMsl, MArHHS, CTPOHLIUS, ATIOMUHHS WU JKeJe3a.
[00216] 20. Cnocob cormacHo srobomy u3 maparpago ot 15 mo 19, B koTopoMm mysbna
BUOpUpPYET 1O Mepe MpoTeKaHus 4yepe3 (POPCYHKY 3a cueT BHOpauuu (GOPCYHKH, U B KOTOPOM
myJibna TedeT depe3 (GOPCYHKY CO CKOPOCTBIO OT MpHONM3uTENnbHO | mo mpubmusurenbHO 15
Kr/(Mm® X Hac).

[00217] 21. Cnocob cornacHo mrobomy u3 naparpados ot 15 1o 20, B KOTOPOM KepaMU4ecKoe
ChIPbE BBIOMPAIOT U3 TPYIIIIbI, COAEpIKaIeii OOKCUT, KAOJHMH M TJIHHO3EM, U UX CMECH.

[00218] 22. Criocob cornacHo mrobomy u3 naparpados ot 15 1o 21, B KOTOPOM IO MeHbIIIeH
Mepe OIMH KaTaJUTHYECKH aKTHBHBIA MaTepuas BBIOMPAIOT M3 TPYMIIbI, COAEpIKalleil jKees3o,
OJIOBO, MAJJIAUN U cepedpo U JIFOOYI0 UX KOMOMHALIUIO.

[00219] 23. Cnocob® cormacHo maparpady 22, B KOTOPOM KOHTAKTHPOBAHHE HEKOTOPOTO
KOJMYECTBA  3€JICHbIX  OKaThIell ¢ AaKTHBHPYIOIIUM pPacTBOPOM  MpedyCMaTpUBaeT
pa3OpbI3rMBaHUE AKTHBHPYIOIIErO PACTBOPA HA 3€JICHbIe OKATHIIH, MPUYEM AKTHBHUPYHOIIHUIT
pPacTBOp MpeAcTaBiIsieT COOOH BOIHBIN PacTBOP.

[00220] 24. Cnocob coriacHo roboMy u3 maparpados ot 15 mo 23, B KOTOpOM 3ejieHbIe
OKAaTBIIIU MEPe] KOHTAKTUPOBAHUEM C AKTHBHPYIOIIUM PACTBOPOM KOHTAKTHPYIOT CO LIETIOYHBIM
pacTBopoM, umeroum pH Beie 8.

[00221] 25. Cmocob cornmacHo maparpady 16, B KOTOPOM 3JIEKTPONPOBOSIINN MaTepHa
COZIEP’KUT MeTaJU1, BbIOPAHHBIN U3 TPYIIIbL, B KOTOPYIO BXOIST AJIFOMHHHMN, OJIOBO, LIMHK, MEIb,
cepeOpo, HUKEJTb, 30JI0TO, TJIATHHA, MAJUTAIUNA U POITHIA.

[00222] 26. Cnocol cornacHo maparpady 25, B KOTOPOM pacTBOp Uil HAHECEHHSI TOKPBITHS

NpeACTaBIIsIeT COOOH IIEJIOYHON PacTBOP, CONEPIKAIIUN HIKEb.
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[00223] 27. Cnoco® W3TOTOBJIEHHS] YACTHIl MPOMIAHTA, MPEAYCMATPUBAOIINIA, MOJyYeHUE
MyJbIbl M3 KEPAMHYECKOrO CbIPbsi, NPHYEM IIyJbIIa COAEPKUT PEAreHT, MOJIy4YeHue
AKTUBUPYIOLIErO0 pacTBOpa, NMPUYEM AKTUBUPYIOLIUNA pPAaCTBOP MPEAyCMAaTPUBAET MO MEHbIIEH
Mepe OJMH KaTAIUTHYECKH aKTHBHBIN MaTepual, TeYeHHE MyJIbIbl Yepe3 NepBYI0 (POPCYHKY B
rae npu BUOpALUM MyJbNbl s (POPMUPOBAHUS Karlelb, TEUEHHE IUICHKH AKTUBUPYIOIIETro
pacTBopa uepe3 BTOPYIo POPCYHKY, OKPY KAIOIIYIO NEPBYIO (POPCYHKY; KOHTAKTHPOBAHUE TUIEHKU
aKTUBHPYIOLIETO PAacTBOpa C KAIusIMU AJisi (GOPMUPOBAHMS aKTHBUPOBAHHBIX Karlesb; MageHue
aKTUBUPOBAHHBIX Kalejlb B €MKOCTb, COAEPKAILYIO KUAKOCTb, KOTOPasi COAECPKUT KOAryJIsiHT,
BCTYIUIEHHE PEAareHTa B PEAKLHUI0 C KOAryJsIHTOM, YTOOBI BBI3BATh KOAryJSALMIO PEAKTHBA B
AKTUBUPOBAHHBIX KaIUIAX, yAAJE€HUE AKTUBUPOBAHHBIX Kamlelb U3 JKUAKOCTH, BBICYIIMBAHUE
aKTUBHPOBAHHBIX Karesb s GOPMUPOBAHMS aKTUBUPOBAHHBIX 3€JIEHBIX OKATHILIEH; CIIEKaHNe
AKTHUBHPOBAHHBIX 3€JIEHBIX OKAaThIIIEH B BHIOPAHHOM JHana3oHe TeMieparyp s popMUpOBaHUs
YaCTHUL] MPOIIAHTA, U KOHTAKTUPOBAHHME YACTHULl IPOIIAHTA C PAcCTBOPOM Ulsl HAHECEHUs
MOKPBITHs, MPEAyCMATPUBAKOLIUM OJWH U HECKOJIBKO 3JIEKTPONPOBOMSALINX MaTEPUANIOB IS
MOJIYYEHUS! SJIEKTPOIPOBOASALIMX YaCTULL IPOIIIAHTA.

[00224] 28. Cnoco0  W3rOTOBJECHMS  DJIEKTPOMPOBOMSINMX ~ YACTHUL  MPOIIAHTA,
MPEeyCMaTPUBAOIINI: TOYYEHUE MYJIbIIbI U3 KEPAMUYECKOTO ChIPbsl, IPUUYEM IYJIbIIa COAEPKUT
peareHT; TeueHHe MyJIbIbl uepe3 POPCYyHKY B rase Mpu BUOpPALUH MYyJIbIbI A1 (OPMUPOBAHUS
Karesb, NaJeHue Kamnellb B €MKOCTb, COAEPIKAIIYIO JKUAKOCTb, BEPXHsSA MOBEPXHOCTb KOTOPOMH
HENOCPEACTBEHHO KOHTAKTUPYET C ra30M, IPUUYEM >KUJKOCTb COAEPIKUT KOATYJISIHT, BCTYILJICHUE
peareHta B PEaKLUUIO0 C KOATyJITHTOM, YTOOBI BBI3BAaTh KOATyJISILUIO C PEAreHTOM B KaIlIsX;
yIaJIeHUe Kameyb U3 *KUIKOCTH; BbICYIINBAHUE Kamelb sl (JOPMHPOBAHUS 3€I€HBIX OKATBIIIEH;
CIIEKaHWE 3€JICHbIX OKAThIEH B BBIOPAHHOM MAHANa30HE TeMmeparyp sl (popMHPOBaHUS
HEKOTOPOI0 KOJIMYECTBA YaCTUL] IPOIIAHTA, KOHTAKTUPOBAHUE HEKOTOPOIO KOJIUYECTBA YACTHULL
MPOIIAHTa € AKTHUBUPYIOIIMM pPacTBOPOM, MNPEAYCMAaTPUBAIOIIMM MO MEHbIIEH Mepe OJUH
KaTAJIMTUYECKU AaKTHUBHBIA MaTepuai, A IOJY4YEHUs AKTUBUPOBAHHBIX YaCTHL] IPOIIIAHTA,
COZIePKAIIMX 11O MEHbIIEH Mepe OJUH KaTAIUTUYECKU aKTUBHBIA MaTepUal, U KOHTAKTUPOBAHUE
HEKOTOPOrOo KOJIMYECTBA AKTUBUPOBAHHBIX YaCTULl MPOMNMNAHTA C PacTBOPOM Jisi HAHECEHUs
MOKPBITHsA, IPUYEM PACTBOP COAEPKUT OAUH WIN HECKOJIBKO 3JIEKTPONPOBOASAIINUX MATEPUAIOB
JUTs1 IOJTYY€HHUs 3JIEKTPONPOBOASALINX YACTUL TPOMIAHTA.

[00225] 29. Crnocob cornmacHo maparpady 28, B KOTOPOM HYaCTHUIbI 3JIEKTPOMPOBOISIIETO
MPOIMIIAHTa COAEP>KAT MO CYLIECTBY OAHOPOAHOE MOKPBITUE 3JEKTPONPOBOASIINM MaTEPUAIOM
TOJIIIMHON 10 MeHblIel Mepe 10 HM, chOpMUpPOBAHHOE HA BHEIIHEH MOBEPXHOCTH KAXKIOW U3
YIOMSIHYTBIX YaCTHUL] MPOIIMAHTA.

[00226] 30. Cnoco0 cormacHo maparpadam 28 wumm 29, B KOTOPOM pPEAreHT COAEPIKHUT
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NOJIMCaxapu/i, MHOTOOCHOBHYIO KapOOHOBYIO KHCJIOTY WJIH U TO U JPYTOE.

[00227] 31. Crocob cornacHo mobomy u3 maparpador ¢ 28 mo 30, B KOTOPOM KOAryJissHT
COZIEPIKHUT OJJHY MJIM HECKOJIBKO COJICH KaJbLisl, MArHHsI, CTPOHLIUS, aJTFOMUHHS WITH JKeJe3a.
[00228] 32. Cnocob cormacHo mrobomy m3 maparpados ot 28 mo 31, B KOTOPOM MyJibIa
BUOPHPYET MO Mepe MpOoTeKaHus dyepe3 (POPCYHKY 3a cdeT BUOparuu (POPCYHKH, H B KOTOPOM
myJbIa Te4eT 4depe3 (GPOPCYHKY CO CKOPOCTBIO OT mpuOmm3uTenbHo 1 mo mpubnusurensHo 15
kr/(MM* X 4ac).

[00229] 33. Cmocob cornacHo mrobomy u3 naparpados ot 28 1o 32, B KOTOPOM KepaMU4eCKoe
ChIpbE BBIOMPAIOT U3 TPYIIIbI, COAEpIKaIneil OOKCUT, KAOJIHH M [JIMHO3EM, U UX CMECH.

[00230] 34. Criocob cornacHo mrobomy u3 naparpados ot 28 1o 33, B KOTOPOM IO MEHbIIeH
Mepe OIMH KaTaJUTUYECKU aKTHBHBIA MaTepuasl BIOMPAIOT M3 TPYMIIBbI, COAEpIKalleil jkeneso,
OJIOBO, AJJIAIUN U cepedpo U JIFOOYI0 UX KOMOMHALIUIO.

[00231] 35. Cmocob6 cormacHo mobomy wu3 maparpagoB or 28 1o 34, B KOTOPOM
KOHTaKTHPOBAHHE HEKOTOPOrO KOJMYECTBA YAaCTHUI] MPOMIAHTA C AKTUBHPYIOIIUM PacCTBOPOM
npeaycMaTpuBaeT pa3OpbhI3THBaHHE aKTHUBUPYIOIIErO PACTBOPA HA YACTHIIbI MPOIIIAHTA, MPHYEM
AKTHBUPYIOIINHA PacTBOpP MpeACTaBIsieT OO0 BOIHBIN pacTBOP.

[00232] 36. Cnocob cornmacHo mobomy u3 maparpados oT 28 n0 35, B KOTOPOM HEKOTOpPOe
KOJINYECTBO 3€JICHBIX OKATBHIMEH Tepel CIeKaHHeM KOHTAKTUPYET CO IIEJIOUYHBIM PACTBOPOM,
uMmerouium pH Breie 8.

[00233] 37. Cnocob® cornmacho mobomy wu3 maparpadgoB or 28 nmo 36, B KOTOpOM
3JIEKTPOIIPOBOISIIMI MaTEPHajl COMEPKUT METAJUI, BBIOPAHHBIN M3 TPYIIIbL, B KOTOPYKO BXOJSIT
AIFOMHHUH, OJIOBO, LIMHK, M€/lb, CEpeOpO, HUKEb, 30JI0TO, TUIATHHA, MAJUIAIUI U POJIHIA.

[00234] 38. Cniocob cornacHo mobdomy u3 maparpadoB oT 28 10 37, B KOTOPOM pacTBOP IS
HAHECEHMs TOKPBITUS TIPEACTABIISIET COOOH METOYHON PACTBOP, CONEPKAIINI HUKEND.

[00235] 39. Crioco® W3rOTOBJIEHHS YACTHIl MPOIMIAHTA, MPEIyCMATPUBAOIINKA. MOJyYeHUE
NyJIBITBI U3 KEPAMUYECKOTO ChIPhS, IPHUYEM ITyJIbIIa COMEPKUT PEAreHT; TEYEHHE My JIbITbI Yepe3
(bopcyHKyY B ra3e mpu BUOpALUHU My JIbITbI st GOPMHUPOBAHMS Karlellb, MaJeHue Karejib B EMKOCTb,
COZEpIKAIIYIO KUIKOCTb, BEPXHsIsI TIOBEPXHOCTh KOTOPOW HEMOCPEACTBEHHO KOHTAKTHPYET C
rasoMm, TNpUYeM SKUIKOCTb COMEPIKUT KOATyJISHT, BOCCTAHOBUTENb M 3JIEKTPOIPOBOISIIHI
MaTtepualt, BOCCTAHOBJICHUE 3JIEKTPONPOBOISILIETO MaTepHajia Ha KEpaMHUYECKOM ChIPbE B MYJIbIIE;
BCTYIJICHHE PEAareHTa B PEAKLHUIO C KOAryJISIHTOM, YTOObI BbI3BATh KOArYJISLHIO C PEAreHTOM B
KaIuIsaxX, yaajJeHue Karmejib U3 KUIKOCTU, BBICYIIHBAHHME Kameyb Uit (GOPMUPOBAHMS 3€JIEHbIX
OKaTbILIEH, COAEPIKALIUX B3JEKTPONPOBOIAILINN MaTepUall, U CIEKAHHUE 3€JICHBIX OKaThILIIEH B
BHIODAaHHOM  JMamna3oHe Temmeparyp s (OpPMHUpPOBAaHHS  HEKOTOPOrO  KOJMYECTBA

3JIEKTPONPOBOIALIMX YACTHUL] MPOIIAHTA.
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[00236] IIpuBeneHHOEe BbIIIE ONUCAHME M BAPHUAHTHI OCYLIECTBJIEHUs IPEIHA3HAYEHBI
NPOWJUTIOCTPUPOBATh M300pETEHNE, HE OrPAaHUYHMBAsI €r0 MOCPEACTBOM 3TOro. [IoHATHO, 4TO B

I/1306peTeHI/Ie MOTYT OBITb BHECEHBI Pa3nUYHbIE U3MEHCHUSA, HE BBIXOMAILIHUEC 3a MPEACTIbI €ro

CYLIHOCTH U 00BbeMa.
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POPMYJIA U3OBPETEHUSA

1. Crioco0 M3roTOBJIEHUS SJIEKTPOIPOBOISIINX YACTHII TPOIIIAHTA, MPETyCMAaTPHUBAIOIIUH:

MOATOTOBKY  BOABI C  COAEPKAHUEM  NYJbIbI,  CBIA3YIOIIEr0  BELIECTBA U
MIMHO3E€MCOAEPKALLEro ChIPbs,

pacrbUIEeHUE MyJbIIbl B BUAE Kaeb,

MOKPBITHE TIMHO3EMCOAEPIKAIMMUX 3aTPABOK KAIUISIMU Uit (POPMHUPOBAHUS HEKOTOPOTO
KOJINYECTBA 3€JICHbIX OKATBILIEH;

KOHTAKTHUPOBAHHUE 3€JIEHBIX OKATHIIIEH C aKTMBALIMOHHBIM PAaCTBOPOM, COAEPIKALLUM IO
MEHBIIEN MEPE OHO KaTAIUTUYECKU aKTUBHOE BELIECTBO, C LIEJIBIO MTOTYYECHUSI aKTUBUPOBAHHBIX
3€JIEHBIX OKATBIIIEeH, KOTOpPbIE COAEPIKAT MO MEHBbUIEH Mepe OJHO KATAJIUTHYECKH aKTUBHOE
BELIECTBO,

CIEKaHUe aKTUBUPOBAHHBIX 3€JICHBIX OKATBILIEH 1JIs MOJIYYEHUsI HEKOTOPOro KOJIMYECTBA
YaCTUI] IPOMIAHTA, IPU 5TOM CIEKAHUE OKUCIISIET KaTAIUTUUECKU aKTUBHBINA MaTepua, u

KOHTAKTUPOBAHUE HEKOTOPOro KOJIMYECTBA YaCTHUL] MPOINMAaHTa C pPacTBOPOM It
HAHECEHUs1 MOKPBITUs, KOTOPBIN MPEAyCMAaTPUBAET OJMH WM HECKOJIBKO 3JIEKTPONPOBOASALINX
MaTEpPUAJIOB, C LEJIBIO MTOIYYEHUS 3JIEKTPONPOBOAALIMX YACTHULL IIPOIIIAHTA.

2. Crocod mo n. 1, B KOTOPOM YaCTHUIbI 3JIEKTPOMPOBOASILETO MPOIIMAHTa COAEPIKAT IO
CYIIECTBY OJHOPOAHOE MOKPBITHE 3JEKTPONPOBOASIINM MaTEPHUAIOM TOJIIMHON MO MEHbLIEH
mepe 10 HM, cCPOPMUPOBAHHOE HA BHEINHEH MOBEPXHOCTH KAXKAOW M3 YHOMSIHYTBIX YaCTHII
MPOMIAHTA.

3. Crniocob no 1. 1, B KOTOPOM 1O MEHBIIIEH Mepe OANH KaTaIMTHYECKH aKTHUBHBIN MaTepua
BBIOMPAIOT M3 TPYMIIbL, COAEpIKAIIEH JKeIe30, 0JIOBO, NAJUTaHii, cepedpo U MX KOMOUHALINH.

4. Crnoco6 mo m. 3, B KOTOPOM KOHTAKTHPOBAHHE HEKOTOPOrO KOJMYECTBA 3EJIEHBIX
OKaThIIeH C aKTHMBHPYIOIIMM PAaCTBOPOM MPEeayCMaTPUBAET pa3OpbhI3TUBAHUE AKTHBUPYIOIIETO
pacTBOpa Ha 3eJIeHbIe OKATHIIIN, MPUYEM aKTHBUPYIOIIHUN PACTBOP MPEACTaBisieT cOOOH BOXHBIN
pacTBop.

5. Crmoco6 mo m. 1, B KOTOPOM HEKOTOPOE KOJMYECTBO 3EJICHBIX OKAThIIIEH Mepen

2
KOHTAKTUPOBAHUEM C AKTUBUPYIOLIUM PaCTBOPOM KOHTAKTHUPYET CO IIEJIOYHBIM PaCTBOPOM,
nMmeroum pH Beie 8.

6. Crmoco6 mo m. 1, B KOTOPOM 3JIEKTPONPOBOMSINHMI MaTepHall COHAEPKUT METaII,

2

BbIOPAHHBINA U3 TPYMIbL, B KOTOPYIO BXOAST AJIFOMHHHMN, OJIOBO, LIUHK, MeNb, cepedpo, HUKEb,

30JI0TO, TJIATUHA, NAJJIAAUN U POIHI.

7. Crocob mo m. 6, B KOTOPOM pacTBOP MJIsi HAHECEHUs MOKPBITHS MPEACTABISET COOOU

77



LIEJIOYHON PacTBOp, COAEPKALNI HUKEJb.
8. Crioco0 M3roToBNEHUS HJIEKTPONPOBOISAIINX YACTHUL] IPOIIIAHTA, IPEAYCMATPUBAO UL

MOATOTOBKY  BOABI C  COAEP>KAHMEM  MYJbIbI,  CBA3YIOLIEr0  BEUeCTBA U
TIMHO3E€MCOAEPKALLEro ChIPbs,

pacnbUIeHHe NYJIbIIbI B BUJE Kallelb,

MOKPBITHE TIMHO3EMCOAEPIKALINX 3aTPABOK KAIULIMH Ui (POPMUPOBAHHUST HEKOTOPOTO
KOJIMYECTBA 3€JIEHBbIX OKATBILLIEH,

CIIEKAaHWE 3€JICHbIX OKAaTBbIEeW MJsi MOJIYy4YeHUs HEKOTOPOro KOJIMYECTBA YaCTHL]
NPONNAHTA;

KOHTAaKTUPOBAHUE YAaCTHUL[ MPOINIAHTa C AKTUBALMOHHBIM PACTBOPOM, COIAEPKALIUM IO
MEHbIIIEH Mepe OJHO KaTaJIUTHUYECKH aKTHBHOE BELIECTBO, JJIs1 MOJY4Y€HHUs AKTMBHPOBAHHBIX
YaCTHUL] IPOIIAHTA, KOTOPbIE COAEP>KAT MO MEHbLIEH MEpe OJHO KATAIUTUYECKU AKTUBHOE
BELIECTBO, U

KOHTAKTUPOBAaHUE HEKOTOPOrO KOJIMYECTBA AKTUBUPOBAHHBIX YaCTUL[ MPONNAHTA C
pacTBOpPOM  JUId HAaHECEHWUs] TOKPBITUSA, MPEAyCMATPUBAKOIIUM OAMH WJIH HECKOJBKO
3JIEKTPONPOBOISALINX MATEPUATIOB, ISl ITOJIyUYEHUS! SJIEKTPOIIPOBOASALIMX YaCTULL IIPOIIIAHTA.

9. Cnoco6 mo n. 8, B KOTOPOM HacTHUI[Bbl 3JEKTPONPOBOASIIEIO MPOMNIAHTA COAEPIKAT IO
CYLECTBY OJHOPOJHOE MOKPBITHE 3JIEKTPONPOBOIALIMM MaTE€PUAIOM TOJILIUHON MO MEHbLIEH
mepe 10 HM, cOPMUPOBAHHOE HAa BHEIIHEH MOBEPXHOCTH KAXKIAOW M3 YHOMSIHYTHIX YaCTHII
MPONIAaHTA.

10. Croco0 o 1. 8, B KOTOPOM IO MEHbIIEH Mepe OAMH KaTaJIUTHUECKU aKTHBHBIA MaTepua
BBIOMPAIOT M3 TPYIMIIbI, COAEpIKALIEH JKeIe30, 0JIOBO, NAJUTaHii, cepedpo U MX KOMOUHALIUH.

I1. Croco6 mo m. 10, B KOTOPOM KOHTAKTHPOBAaHHE HEKOTOPOrO KOJMYECTBA YaCTHUI]
NPOMIAHTA ¢ AKTUBUPYIOIIMM PAacTBOPOM INPENyCMAaTPHUBAET pa3OpbI3rMBAHUE AKTUBUPYIOIIErO
pacTBOpa Ha 3eJIeHbIE OKATBIIIH, IPUYEM aKTHBUPYIOLIHI pacCTBOp MPENCTaBIIsAET COOOI BOIHBIN
pacTBop.

12. Criocob o 1. 8, B KOTOPOM HEKOTOPOE KOJIMYECTBO 3€JIEHBIX OKATHIMIEH Mepe]] ClieKaHHeM
KOHTAKTUPYET CO LIEJOYHBIM pacTBOpoM, umeromum pH seie 8.

13. Crnoco6 mo m. 8, B KOTOPOM 3JIEKTPONPOBOMSINHMI MaTepHall COHEPKUT METaII,
BBIOPAHHBINA U3 TPYIIIBL, B KOTOPYIO BXOMSAT AIOMUHUM, OJIOBO, IIMHK, Mellb, cepeOpo, HUKEIb,
30JI0TO, TJIATUHA, NAJJIAAUN U POIHIAL.

14. Croco6 mo m. 13, B KOTOPOM pacTBOp [JIsi HAHECEHUsI TMOKPBITUS MPECTABISET COOOH
LIEJIOYHON PacTBOpP, COAEPKAIINN HUKEb.

I5. Crioco0 U3roToBNEHHS HJIEKTPONPOBOIAIINX YaCTHUL] TIPOIIIAHTA, PEAYCMATPUBAIOIIUI:

MOJTYHYCHUE MYJIbIIbI U3 KEPAMUYCCKOr'O ChIpbA, MPUYICM ITyJIbIIa COACPKUT PCATCHT,
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TEYEHHUE MyJIbITEI Yepe3 (POPCYHKY B rase, npuueM st (OopMHUPOBAHUS Kallellb BbI3BIBAIOT
BUOPALMIO MYJIBIIBI,

NaJiecHUue Kamejlb B €MKOCTb, COAEPXKALIYI0 >KMIKOCTb, BEPXHsIsl MOBEPXHOCTb KOTOPOU
HaXOJUTCS B MPSIMOM KOHTAKTe C ra30M, IPUYEM KUIKOCTb COAECPKUT KOATyJIsHT,

BCTYIUIEHHE PEAreHTa B PEAKLHMI0 C KOATYJSIHTOM C T€M, YTOOBI BBI3BATH KOATYJIALIUIO
peareHra B Karsix,

yaaJIeHHe Kaneib U3 )KUAKOCTH,

BBICYLIIMBAHME KaIleJb C LEeJIbI0 (POPMHUPOBAHUS 3€JIEHBIX OKATBILIEH;

CIIEKaHWE 3€JIEHBbIX OKaThIIIEHW B HEKOTOPOM [AMANa30HE TEMIEPaTyp C LEJbIo
(bopMHUpPOBaHUS HEKOTOPOTO KOJIMYECTBA YACTHI] IPONIIAHTA,

KOHTAaKTUPOBAHUE YAaCTHUL[ MPOIIAHTA C AKTUBALMOHHBIM PACTBOPOM, COIAEPKALIUM I10
MEHBIIEH MePe ONHO KATAJIUTUYECKH AKTUBHOE BEILECTBO, C LIEJIbIO MTOTYYEHUs] aKTUBUPOBAHHBIX
4acTHULl MPOINIMAHTA, KOTOPbIE COAEpPKAT MO MEHbIIEH Mepe OAHO KAaTaJUTHYECKH AaKTHUBHOE
BELIECTBO, U

KOHTAaKTUPOBAaHUE HEKOTOPOr0 KOJIMYECTBA AKTUBUPOBAHHBIX YACTHULl IPONIAHTA C
pacTBOpPOM  JUId HAaHECEHWUs] TOKPBITUSA, MPEAyCMATPUBAKOIIUM OAUH WA HECKOJBKO
3JIEKTPONPOBOIAIINX MATEPUAJIOB, € LIEJIBIO MOy Y€HUS SJIEKTPOIPOBOAALIUX YACTHUL] IIPOIIIAHTA.
16. Crnoco6 mo m. 15, B KOTOPOM YacTHULbI 3JEKTPONIPOBOMASLIETO MPOIIMAHTa COAEPKAT 1O
CYLECTBY OJHOPOJHOE MOKPBITHE 3JIEKTPOINPOBOIALIUM MAaTE€PUAIOM TOJILIUHON MO MEHbLIEH
mepe 10 HM, cCPOPMUPOBAHHOE HA BHEINHEH MOBEPXHOCTH KAXKAOW M3 YHOMSIHYTBIX YaCTHII
MIPOIITAHTA.

17. Croco0 1o 1. 15, B KOTOPOM KepaMH4YECKOe ChIpbe BHIOMPAIOT M3 TPYIIIIBL, COCTOSINEH U3
OOKcHUTa, KaOJIMHA, TJIMHO3EMa U MX CMECEH, MPUYeM PeareHT MpeayCMaTpPUBAET MOJHCAXapu,
MHOTOOCHOBHYIO KapOOHOBYIO KHCJIOTY WJIM 00a 3TH BEIIECTBA, U KOATYJISIHT MPENyCMaTPUBAET
OZIHY WJIHM HECKOJIKO COJIEN KaJIbLUsl, MATHUsA, CTPOHLIMS, aJTFOMUHMS WIH JKEJe3a.

18. Croco6 mo 1. 15, B KOTOPOM IO MEHbLIEH Mepe OIUH KaTaJIUTHUECKH aKTUBHBINA MaTepua
BBIOMPAIOT M3 TPYMIIBL, COAEpIKaIIeH JKeIe30, 0JI0BO, NaJUTaauii, cepedpo U NX KOMOMHALINH.

19. Croco®6 mo m. 15, B KOTOPOM KOHTAaKTHPOBAaHHE HEKOTOPOrO KOJUYECTBA YaCTHI]
NPOMIAHTA ¢ AKTUBUPYIOIIMM PacTBOPOM IPENyCMATPHUBAET pa3OpbI3rMBaHUE AKTHBUPYIOIIErO
pacTBOpa Ha YaCTHIIBI TPOIIAHTA, TPUYEM aKTHBUPYIO LA PACTBOP MPENCTABIISET COOOH BOIHBIN
pacTBop.

20. Crnoco6 mo m. 15, B KOTOPOM 3JIEKTPONPOBOASIIUNA MaTepuan COHEPKUT MeETaJll,
BBIOPAHHBIA U3 TPYIIIBL, B KOTOPYIO BXOMSAT JIOMUHUM, OJIOBO, IIMHK, Melb, cepeOpo, HUKEIb,

30JI0TO, TJIATUHA, NAJIAAUN U POIHI.
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