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OIIMCAHHUE U30BPETEHHUSA
2420- 569831EA/011
CIIOCOB NOJIYYEHUS BEH30A3EIIMHOBOI'O COEAUHEHUA

O0aacTb TEXHUKH

[0001]

Hacrosimee un3o0pereHne OTHOCUTCA K Crmoco0y — TMOJNYYeHHS  MPOHM3BOAHOTO
OeH30a3enuHa.

YpoBeHb TeXHUKH

[0002]

Tonsantan o0nagaeT aHTArOHUCTHYECKOW AKTUBHOCTBIO B OTHOIICHUH peLEenTopa
Ba30MpecCUHa V2 U UCHONB3YyeTCs B KAYeCTBE NIUYPETUKA U T.II.

[0003]

OnHako MOCKOJIbKY TOJBAITaH IUIOXO PAaCTBOPUM B BOJE, €ro JieKapCTBeHHas (Gopma u
NyTh BBEIEHUS SIBISIIOTCS CTPOrO OrpaHUYEHHBIMH. B mareHTHO# nuteparype 1 mpemiokeHa
NpoJIeKapCTBEHHAs! (POpMa TONBANTAHA, UMEIOINAs TIPEBOCXOIHYIO PACTBOPHUMOCTD B BOJIE.

[0004]

IIpuMeHeHne TaKuX MPOJIEKAPCTBEHHBIX (JOPM MOXKET IaTh BO3MOXKHOCTH IIOJIy4YaTh
NOJIB3Y OT (PapMaKOJIOTUIECKOTO JEHCTBUS TOJBANTAHA B MHOJKECTBE JIEKAPCTBEHHBIX (hOPM.

[0005]

B T0 3xe camoe Bpemsi, eciiu Takue MpoJeKapCTBEHHbIE (POPMBI MOTYT ObITh MOJYYEHBI C
MEHBIIUM KOJWYECTBOM pPEAKIMOHHBIX CTaguil, TO OydeT JOCTUTHYTO 3HAYUTEIbHOE
NPEUMYLIECTBO C TOYKH 3PEHUS] CTOMMOCTH U 3(h(PEeKTHBHOCTH MPOU3BOACTBA.

[0006]

ITponexapcTBeHHbIe (OPMBI TOJNBANTAHA MMEIOT BBICOKYIO PAaCTBOPUMOCTH B BOIE H
TPYIHO OTAENUMBI OT OOJIBIIOrO KOJMYECTBA HEOPTaHUUECKHUX COJIeH, 0Opa3yIoIuXcsi BO BpeMsI
peaKIMy TUAPOJIH3a C THAPOKCHIOM MIEJOYHOIO METAJUIA U TUAPOKCHIOM IIEJIOYHO3EMETbHOTO
MeTtajula. B COOTBETCTBUHM C 3TUM, OOBIUHBIA CHOCOO MONYYEHHs MPOJEKAPCTBEHHON (opMbI
ToNBanTaHa TpedyeT NBYX CTaAWd: CTAAMIO B3aUMOJEHCTBUS COENUHEHHs, MPENCTaBIEHHOTO
dbopmyioii (2), okcuranorenuaa Gpochopa U OJHOTO UITH HECKOJBKHUX 3JIEMEHTOB, BEIOPAHHBIX W3
THIPOKCUIOB MIEJIOYHBIX META/UIOB M THUAPOKCHIOB INEJIOYHO3EMENbHBIX METAJUIOB, IS
BBIIEJICHUs] COENUHEHUs, TpenacTtaBieHHoro Gopmynoi (1) Hibke, B KadyecTBe amMoOp(HOro
COEAMHEHUS], M CTaauI0 nosydeHns (ochaTHOro COeAMHEHUs, MpeacTaBieHHoro Gopmyioi (1)
HIDKE, B BUJE COJIM IIEJIOYHOTO METAJUIA WIIH IIEJI0YHO3EMENIbHOIO MeTajlia.

[0007]
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[0009]

Kpome Toro, BbimeneHne amMoppHOro CcoeAnHEHUs TpeOyeT HeHTpaniu3auuu Hu
IBYXKpaTHOM 3kcTpakuuu. Kpome Toro, BblAeeHNEe HE MOAXOAUT Il MACCOBOIO CUHTE3a U3-32
IUIOXUX CBOWCTB aMOP(HOIO COENNHEHHs U SIBJISIETCS HEBBITOJIHBIM C TOUYKHU 3PEHHSI CTOUMOCTH
1 5((pEeKTUBHOCTHU NPOU3BOAICTBA.

Cnucok uuTHpYEeMOH JIUTepaTyphl

ITaTenTHas MTEpaTYpa

[0010]

ITarentHelii noxkymeHT 1: matent Anonun Ne 4644287

KpaTkoe u3znokeHue CymHoOCTH H300peTeHHs

Texnnueckas npodaema

[0011]

[TpyHMMas BO BHUMAaHHE BBILIIECKA3aHHOE, LIEJIBI0 HACTOSINEro M300PETeHHs SIBISETCS
cozmaHue crocoda TOJNYYEeHHS TPOJIEKApPCTBEHHOW (OPMBI  TOJBANTAHA, HMEIOINEro
IIPEBOCXOJHYI0 PAacTBOPUMOCTb B BOAE, C MEHBIIMM KOJWYECTBOM CTagul, YeM Yy
TPAaIULIOHHBIX CITOCOOOB.

Pemenue npodJieMbl

[0012]

ABTOpBI HACTOALIETO H300PETEHHsI MPOBENN OOLTHMPHBIE HMCCIEAOBAHUS Ul PEIlCHUs
yKa3zaHHOW Beimle mnpobnembl. Kak pesynbraT, aBTOpbl OOHAPYXKWJIM, YTO MOCPEINCTBOM
TEJECKONMYECKOW HENpephIBHON peakiuu ¢ MCIOJb30BaHMEM OKcurajoreHuna Gocdopa u

OOHOro JSJCMCHTA, BbI6paHHOFO U3 THAPOKCHUAOB IICJIIOYHBIX METAJJIOB U THUAPOKCUIAOB



IIEJIOYHO3EMENIbHBIX ~ METaJUIOB,  IPOJIEKapCTBEHHass  ¢opMa  TOJBANTaHA,  HMEIOIas
IPEBOCXOHYI PACTBOPHMOCTb B BOJE, MOXET ObITh NOJNYy4Y€HAa C MEHBLINM KOJHYECTBOM
cTanuii U omepauuii, 0e3 BoiaeneHus: GocHaTHOro COeqUHEHUs], MPEICTABICHHOTO (HOPMYIIOH
(1). ABTOpBI HacTosIIEro U300peTeHusl MPOBENH AajbHEWIINe HCCIEOBAHNs, OCHOBAHHbIE HA
5TOM OTKPBITHH, ¥ CO3JAJIN HACTOsIIEe N300peTeHueE.

[0013]

B vacTHOCTH, HacTosAIIee U300pPETEHNE OTHOCUTCS K CIEAYIOIIUM CIOco0aM MOTy4YeHus
OEH30a3eMMHOBOTO COSMHEHUSI.

ITynkr 1.

Crnioco® mosy4eHus: COM LIEIOYHOrO MeTajlla MM COJIM INEJTOYHO3EMENIbHOIO MeTajlia

¢docharHorO CoenuHenus, npeacraBaeHHOro Gopmynoit (1),
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okcurajoreHun ¢ochopa W OOUH WM HECKOJBKO JJIEMEHTOB, BBIOPAHHBIX U3
TMAPOKCHIOB LIETOYHBIX METAJUIOB U THAPOKCH/IOB LIEJOYHO3EMENIbHBIX METAJIIOB, MIOABEPraloT
TEJIECKONMUYECKON HEMPEPBIBHON PEAKLIUU.

ITyskr 2.

Crnoco® nomydenus no 1.1, rae okcuranoreHns pocdopa UCHONB3YIOT B KOJIUYECTBE OT
1 o 20 Moseli Ha MOJIb COETMHEHHUSL, TIPEACTABICHHOTO (opMyJIoii (2).

ITynkT 2A.

Crnioco6 nomydenus o 1.1, rae okcuranoreHus pocdopa UCIONB3YIOT B KOJIUYECTBE OT
1 no 20 moneit, npeanoututensHo, ot 1 1o 10 Moneli u, Oonee nmpeanmodYTUTENBHO, OT 1 10 5

MOJIEH Ha MOJIb CO€AMHEHUS, TIPENICTaBIEHHOTro (GopMyIoi (2).



ITynkr 3.

Crioco® momyuenus mo n.1 uiam 2, rae peakiuio MpoBOIAT mpu Temmepatype ot -100 no
50°C.

ITynkT 3A.

Crniocob nonyuenus no n.1 wim 2, rae peakuuro NpoBOAST NMpH Temneparype ot -100 no
50°C, mpennourutensHo, oT -50°C 10 KOMHATHOW TeMIlepaTypbl U, Oosiee MPENIOYTUTENBHO, OT
-30°C 1o KOMHATHOH TeMnepaTyphbl.

IIpeanoururenbHbie 3¢ ¢eKkThI H300pEeTeHUs

[0014]

CornacHo croco0y MoJy4eHHs [0 HaCTOSALIeMY N300pETEeHHIO IPOJIeKapCTBEHHAs (opMa
TOJIBANTaHa, 00JNAA0MIasi MPEBOCXOIHONH PaCTBOPUMOCTBIO B BOZAE, MOXKET OBITh MONy4eHa Oe3
BBIJIEJIEHUS] MTPOMEKYTOUYHOTO COEAMHEHHs! TojBanTaHa. TakuMm oOpa3oM, crocod MoJydeHus
HACTOSIIEr0 M300pETeHUsl SIBJISIETCS] MPOCTBIM, NMPEBOCXOAHBIM B IUIAHE OCYILIECTBICHHUS U
MPOMBIIILJIEHHO BBITOIHBIM.

[0015]

ITpousBogHOe OeH30a3ennHa (COJb MIETOYHOrO META/UIA U COJb IIEJI0OYHO3EMETBHOTO
metajuia (ocaTHOro cCoemquHeHus, MpeacTaBIeHHOro Gpopmynoit (1)), MoxeT OBITh MONYYEHO,
noaBeprasi coepauHeHue (oOliee Ha3BaHMWE: TOJBAINTaH), MpeACTaBleHHOe Gopmynon (2),
okcuranoreHus pochopa U OAMH HIN HECKOJBKO T'MIPOKCHUAOB, BHIOPAHHBIX M3 TMIAPOKCHIOB
IIEJIOYHbIX METAJUIOB U THUAPOKCHIOB INEJIOYHO3EMENbHBIX METAIJIOB, TEJECKONMUYECKON
HerpepbIBHOH peakuuu. Kpome Toro, mpousBogHoe OeH30a3eMinHa MOXET OBITh MOJy4eHO Oe3

BbIieNieHNst pochaTHOro coenuHeHus, peacTaBieHHoro popmydoii (1).

[0016]
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[0018]

B crnocobe monyueHusi MO HACTOSIIEMY HU300pPETEHHIO COEAMHEHHE, MPENCTaBICHHOE
dbopmyoii (2), okcuranorenun Gpocdopa U rUAPOKCUA IPUCYTCTBYIOT B PEAKIMOHHON CHUCTEME.
B yacTHOCTH, MpPEANOYTHTENBHO, YTOObI OKcHrajoreHun (Gocdopa U OCHOBHOE COENMHEHHE
n00aBISTA B PEAKLHOHHBIM PAaCTBOPHUTENb, COAEPIKALIMA COEIMHEHHE, MPEACTaBICHHOE
dbopmynoi (2), A mpoBENEHUs] TUTAIOTEHHOTO (POChOPHITNPOBAHUS THIPOKCUIBHON TPYIIIIBL,
nocyie 4ero 100aBisoT ruapokcua. [lopsimok mobaBlieHHs MPEANOYTHTENBHO SBJISIETCS TAKUM,
9TOOBI THIPOKCHI A00aBisuid Tocie nodaeieHus okcuranorennna ¢ocdopa u OCHOBHOTO
COEIMHEHUSI.

[0019]

MOXHO HCIONB30BaTh MIMPOKUN CHEKTP H3BECTHBIX OKcHrajoreHunoB (ocdopa, 6e3
oco0oro orpaHudeHusi. B 4acTHOCTH, MOXKHO HCIIOJb30BATh OJMH HJIM HECKOJBKO 3JIEMEHTOB,
BBIOpaHHBIX W3 TPYNIbL cocTosmed w3 okcuxyopuna ¢ochopa, okcudropuna docdopa,
okcubpomuzna gocgopa, okcuionuaa pochopa u T.m. OHU MOTYT UCHOIB30BATHCS CAMHU IO cede
WIN B KOMOMHAIIMM M3 ABYX HJIHM HECKOJbKUX coenuHeHui. M3 Hux okcuxiopuna ¢ocdopa
IPEANOYTUTENIBHO UCIIOJB3YIOT U3-3a HU3KOH CTOMMOCTH M AOCTYITHOCTH.

[0020]

MO’KHO Tak»e HCIOJb30BaTh LIMPOKHUN CIEKTP HM3BECTHBIX TMAPOKCHIOB IIEJTOYHBIX
MeTaJlJIoB, 0e3 0co00ro orpaHu4eHus. B 4acTHOCTH, MOKHO HUCIIOJIB30BATh OUH HIIH HECKOJIBKO
3JIEMEHTOB, BbIOPAHHBIX W3 IPYIIMbI, COCTOSLIENH W3 MMAPOKCHIA JUTHUS, THAPOKCHIA HATPUS U
ruapokcuaa kajaus. OHU MOTYT UCIIOJB30BATHCS CaMH 10 ceOe Wi B KOMOMHALIMY U3 IABYX WJIH
HECKOJIbKUX CcoenuHeHni. M3 HUX THOpOKCHI HATPHUsSl MPEANOYTHTENIbHO HCMONB3YIOT H3-3a
HU3KOU CTOUMOCTH.

[0021]

MO’KHO HCIOB30BaTh IIHPOKHHA CHEKTP HU3BECTHBIX TMIPOKCHIOB LIEJOYHO3EMETbHBIX
MeTaJlJIoB, Oe3 0co00ro orpaHu4eHus. B 4acTHOCTH, MOJKHO UCTIOJIb30BATh OIUH HJIH HECKOJBKO
3JIEMEHTOB, BBIOPAHHBIX U3 TPYIIIbI, COCTOSIIEH M3 TMAPOKCHAA OepHILINS, THAPOKCHAA MarHUsI
U TuApokcuaa kanmbuusi. OHU MOTYT HCIIONb30BaThCs CaMM MO ceOe WIIM B KOMOMHALIMY M3 ABYX
WM HECKOJIbKHX CoeAMHeHHH. Y3 HUX THOPOKCHI KajdbLUs MPEANOYTHTENbHO UCTIONB3YIOT U3-
3a HU3KOU CTOMMOCTH.

[0022]

Peaxiuro NPpEANIOYTUTCIIBHO TIPOBOAAT B IOAXOAAIIEM pPaCTBOPUTEIIC. B xauectse



pacTBOPUTENII  MOXHO  HCIOJB30BATh  IIUPOKUN  CIEKTP  HM3BECTHBIX  OPTraHUYECKHX
pactBopureneii, ©0e3 ocoboro  orpaHuueHus. KOHKpeTHblE  NpPHUMEPbl  BKIIOYAIOT
raJIorTeHUPOBAHHBIE YTJIEBOJOPOIHBIE PACTBOPUTEINH, TAKHE KaK METUJICHXJIOPHI, XJopodopm,
1,2-nuxIOp3TaH W YETbIPEXXJIOPUCTBIA YIIEPON; CJIOXKHBbIE 3(UPBI, TaKHE KaK STHJIALIETaT,
apoMaTH4YeCKHe YTJIEBOAOPObI, TaKUe KaK OEH30J1, TOJNYON U KCUIION, alleTOHUTPWI, U T.I. OHH
MOTYT HCIOJb30BAaThCS caMu MO cede MM B KOMOMHALMU W3 JBYX WA HECKOJbKHX
pacTBOpUTENEN.

[0023]

Kpome Toro, cramuro peakiuu, B KOTOPOH okcurajoreHus Gocdopa U OIUH 3JIEMEHT,
BBIOpaHHBIA M3 TUAPOKCHUIOB IIEJIOYHBIX METAJJIOB W THAPOKCHIOB MIENIOYHO3EMETbHBIX
METAJJIOB, TOABEPrarOT TEJECKONMUYECKON HENpPephIBHOH peakiuu C  COEOUHEHUEM,
npeAcTaBiIeHHbIM (opmynoit (2) B crmoco0e TOJIy4eHHs IO HACTOSIIEMY H300pETeHHUIO,
MIPEIMOYTUTENILHO MPOBOST B MPUCYTCTBUUA OCHOBHOTO COETUHEHHSI.

[0024]

[Tpumepbl OCHOBHOTO COETMHEHUST BKITFOUYAIOT KapOOHATHI, TaKHe KaK KapOOHAT HATpPWSI,
kapOoHAT Kajwsi, TUAPOKApOOHAT HATPUs, TUAPOKAPOOHAT Kajdwsg © KapOOHAT LE3Ws,
THJIPOKCHUIBI INEJOYHBIX METAJJIOB, TAaKWe KaK THAPOKCUA HATPHUs W TUAPOKCHUI KaJIvsi,
THJIPOKCHUIIBI MIEJIOYHO3EMENIbHBIX METAJUIOB, TaKHe KaK TMAPOKCUI Kanmblus, GocdaTel, Takue
kak (ochar xammst m docdar HATPUS, OpPraHWYECKHE OCHOBAHUS, TaKHe KaK MHUPUIUH,
UMHUIa30J1, N-3THIIUHU30NPONWIAMUH, JUMETHIAMUHOMUPHUINH, TPUITHIIAMHIH, TPUMETHIIAMUH,
auMmeTwiaHwiH,  N-merunmopdonus,  1,5-nmuazabunukino[4.3.0Jnos-5-es (DBN), 1,8-
nuazabumkio[5.4.0lyunen-7-en (DBU) u 1,4-guazaburmkino[2.2.2Jokran (DABCO); u ux
CMECH.

[0025]

Uro KacaeTcsi KOJMYECTBA KAXKAOIO HCIOJb3YeMOro COENUHEHHs Uit OOecriedeHHsl
BO3MOXKHOCTH  TMpPOTEKaHMs  pPEaKLUWH, TO KOJUYECTBO  OKcurajoreHuna  Qocdopa
NPEATIOYTUTENIHO COCTaBJIsIET OT 1 Mot 10 OoNMbIIOro M30bITKA KOJIMYECTBA 10 MOJISIM, Ooee
MpeanoYTuTeNIbHO, OoT 1 mo 20 moneil, eme Oosiee mpeanoyTuteNbHo, oT 1 mo 10 moned,
0COOEHHO MPENNOYTUTENBHO, OT 1 10 5 Moneli 1, HauboJiee MPEANOYTHTENLHO, OT 2 10 S MOoJIei
Ha MOJIb COEAMHEHHUSI, IPEICTABIEHHOTO GopmyJioii (2).

[0026]

Kpome Toro, ansi OBICTPOrO NMPOTEKAaHUS THAPOJH3A U COJNEOOPA3OBaHHS KOJIUYECTBO
OITHOTO WJIM HECKOJBKUX 3JIEMEHTOB, BBIOPAHHBIX W3 TPYIIBI, COCTOSIIEH H3 THIPOKCHIOB
IIEJIOYHbIX ~METAJIOB M THAPOKCHIOB  IIEJOYHO3EMENbHBIX  METAJUIOB, COCTaBIISIET,
MPEINOYTUTENBHO, OT 5 10 40 moneit u, 6osee npeanoutuTeNbHO, OT 10 10 20 MoJel Ha MOJb
COEIMHEHMsI, MPEICTABICHHOTO (hOpMyIoii (2).

[0027]

Temneparypy peakiiuu npearnodYTUTENbHO YCTaHABINBAIOT B [uana3oHe ot -100 no 50°C,
Oonee mpenmouturenbHo, OT -50°C OO0 KOMHATHOW TeMmepaTypel H, eme Oonee

npeanoutuTensHo, oT -30°C 10 KOMHATHOH TeMIlepaTypsl, IJIsl TOrO 4YTOOBI MHTHOMPOBATH



o0Opa3oBaHue MMpUMeCeii.

[0028]

Cranuro peakiyy, B KOTOPOH okcurajoreHus ¢pochopa U OAUH 3JIEMEHT, BBIOPAHHBIN U3
TMIPOKCHUIOB IIEJIOYHBIX METAJJIOB U THAPOKCHUJIOB LIEJIOYHO3EMENbHBIX METAJUIOB, MTOJIBEPrat0T
TEJIeCKONMYECKONW HEMpPEpbIBHON peakLUU ¢ COeNUMHEHUEM, NMpeCcTaBleHHbIM GopMmyJoi (2), B
crioco0e Noy4YeHHsI [0 HACTOSALIeMY H300pETEeHHIO MPEATIOUTHTENBHO IPOBOIAT B MIPUCYTCTBHU

OJHOro MJIM HECCKOJIbKUX COCHHHGHHﬁ, Bbl6paHHLIX U3 T'PYHIIbI, COCTOSIIIENH 13 TPUITUIIAMUHA,

TPUMETUJIAMHUHA, 1,8-nuazadbunmkio[5.4.0lyHnneueHa-7 (DBU) 5 1,4-
nuazaburmkiio[2.2.2]okrana (DABCO).
[0029]

[lyreM mpoBeneHUs OMNepaluMy BbICAJTUBAHUS W OMEpaldl O0ECCOMMBAHUS U3
HKCTPArdPOBAHHOTO BOAHOTO CJIOS MOCIIE PEAKIIMH MOKHO MOJYyYUTh MPOJIEKAPCTBEHHYIO (opMy
TOJIBANTAHA, HUMEIOIIYIO MPEBOCXOIHYIO PAaCTBOPUMOCTh B BOAE, C MEHBLIMM KOJHYECTBOM
craguii, 6e3 Beiaenerns pochaTHOro COEAMHEHUs, peacTaBieHHoro Gopmynoii (1).

[0030]

Conb IIENOYHOrO MeTaula WM COJb LIeJOYHO3eMEeJIbHOro Metamia (ocdarHoro
COEAMHEHUs], TpeAcTaBileHHOro ¢opmynoi (1), KOTOpas CHHTE3UPYETCs B BBIIEYKa3aHHON
peakuuy, MOKET ObITb BbIIEJIE€HA W OUHMINEHA M3 MPOAYKTA PEaKLMU M3BECTHBIMH CIOCOOaMHU
BBIICJCHUS] M OYUCTKH. B YacTHOCTH, MOCHe peakUUd PEaKIMOHHYI) CMeCh OXJIAKIAIT U
HEOUHIIEHHbIH PEaKI[HOHHBII MPOAYKT BBIACISIOT C MOMOIIBIO OMEePALIUH BbIIEIEHUs, TAKOH KakK
¢uipTpanns, KOHLEHTPUPOBAHUE WJIM SKCTPAKIMA. 3aTe€M MNPOBOISIT OOBIYHYIO OMNEpaLHIO
OYHCTKH, TAKYI0 KaK KOJOHOYHAsi XpoMmarorpadusi Wi NepeKpUcTaIu3anus, sl BbIICICHUS
WJIM OYHCTKH COJIM LIEJIOYHOTO MEeTajlla MJIM COJIM INEeIOYHO3eMeNbHOro Merauia (ocdarHoro
COEIMHEHUs U3 PEaKLIHOHHOMN CMeCH.

[0031]

BapuaHThl OCYILIECTBJIEHHS] HACTOSIIEr0 H300peTeHHsi OOBSCHEHBbI BBIIIE, OIHAKO
HacTosilee M300peTeHHEe He OrPAaHUYEHO OSTUMH MPUMEPaMH U, OYEBUAHO, MOXKET ObITh
BBIMIOJJHEHO B pa3iM4HbIX (opMax B paMKax, KOTOpPblE HE OTKJIOHSIOTCS OT CYI[HOCTH
HACTOSIILETO U300pETeHNUSI.

IIpumepsl

[0032]

BapuaHThI OCyIIeCTBIIEHUST HACTOSIIETO M300peTeHus OyayT OmucaHbl Oojee moapoOHO
HIKE HAa OCHOBE MPUMEPOB; OHAKO HACTOsILIee H300PETeHHE MU HE OIPaHUYUEHO.

[0033]
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[0034]
Ilpumep 1

80 n 1,2-mumerokcustana (DME) u 20 xr tpustniamuHa (201 Monb, 9 SKBHBAJIEHTOB)
nobasysutn k 10 kr (22 Monb) ToJIBanTaHa, U cMech oxnaxaanu 1o -18°C B Toke azora. 10 kr (66
MoJib, 3 3KkBUBajieHTa) okcuxyopuna ¢dochopa (POCI;) nobasnsii Mo KarisiM K MOJy4E€HHOM
CMecH MpHU BHyTpeHHel Temnepatype -8°C uiu Huxke, U 3aTeM cMech nepemernnBany npu -13°C
B TeueHne 2 4acoB. 64 kr 25%-ro0 BOZHOrO pacTBOpa MMAPOKCHAA HATPHUs (THIPOKCUM HATPUS,
397 monb, 18 skBuBaneHToB) nodasisui k 200 11 Boabl, U cMech oxnaxxaanu ao -3°C. K sroit
cMecH JOOaBSIM  PEAKIMOHHYKD CMeCh IIpH TepeMelmnBaHud. [lomydeHHyr0 CcMech
nepememuBaiy npu 30°C B Teuenne 30 muHyT, M K Heil nobasmsmu 100 n Tonyoma. Cmech
Harpesanu a0 50°C u 3areM pasfensyid Ha BOAHBIM cioil u cioi toiyona. 100 n Tomyona
N00aBJISUTH K BOIHOMY CJIOKO C MOCJIEOYIOIINM HarpeBanueMm 1o S0° u pa3neieHneM Ha BOJHBIN
ciao u cnoi Tonyona. IlonydeHHBI BOAHBIA CJIOW OCTAaBSJIM CTOSITh B TEUEHUE HOYH,
oxjnaxpganu o 10°C u 3areM nepemelmiuBaiud B Te4YeHHE 4 4acoB, MOJydas CYCIEH3UIO.
[Tonyyennyro cycrneHsmio cobupanu ¢QuiubTpaumued, noiay4dass 48 Kr T'HIPOCKOMUYHBIX
BBICAJICHHBIX KpUCTAIOB. 120 51 ameroHa no0aBisaan kK 48 K FHTPOCKOMMYHBIX BBICAJICHHBIX
KPHCTAJUIOB; U CMECh KHUITATHIIM C OOPAaTHBIM XOJIOAMIBHUKOM M NepeMelInBaiu B Teuerue 30
MHHYT TIpU KHUITYEHUH ¢ oOpaTHeIM XonomwibHHKOM. Cwmech oxnaxgamu po 40°C wu
(bunbTpoBaNM AN yAAJEHHs HEPACTBOPUMBIX BellecTB, monydas ¢uibtpar. K dumsrpary
noGasysit 10 J1 BOABI M HAarpeBajd M TEPEMEIIUBAIUA O TEX IOp, MOKa TeMIlepaTypa He
nocturana S0°C. Ilonmyuennsnii npoaykt oxnaxkganu 1o 40°C, U HepaCTBOPUMOE BELIECTBO
ynansi - punbTpanueii, mnony4as ¢uibtpar. Ilocne HarpeBanuss ¢Qunbtpara no 49°C wu
MOATBEPIKIEHUs] OTCYTCTBHSI HEPACTBOPUMOrO BemecTBa (rubTpar oxjiaxzaamu no 10°C mns
nepexkpucTa3aniy. [IonydeHHy0 CycrneH3uro (GuiabTpoBaiu, MOJay4as KPHUCTAUTHYECKUN
MOPOUIKA, YBJIAXKHEHHBIM alleTOHOM. [ MIpOCKONMYHBIA KPUCTAJUIMYECKUI MOPOLIOK CYLIWUIIN
IIpU KOMHATHOMN TemnepaTtype B TeueHue 18 yacos u 3aTem cyimunu npu 5S0°C B TeyeHue 9 yacos

u 30 muHyT, nony4ast 11 kr HaTpueBoii conu (Bbxox: 86%).



®OPMYJIA H30OBPETEHUA
1. Cnoco® mnomydeHHsl CONM MIEJOYHOrO MeTajula WJIN COJMHM LIeJOYHO3EMENTBbHOTO

MeTaiia GochaTHOro CoOeNMHEHUSI, IPEACTaBICHHOTO popmyioit (1):
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MpUu4iEM CIoco0  BKJIFOYAET CTaaAuro, Ha KOTOpOfI COCAUHCHHUE, TMPECACTABICHHOC

dbopmyoii (2):
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okcuranoreHus ¢ochopa M OIUH MM HECKOJbKO DJJIEMEHTOB, BBIOPAHHBIX U3
THAPOKCHIOB LIENOYHBIX METAJUIOB U THAPOKCHIOB LIEJIOYHO3EMENIbHBIX METAJIOB, TIOABEPraloT
TEJIECKOMUYECKON HEMPEPBIBHON PEeaKLIUU.

2. Cnocob nonyvenus no 1.1, rae okcuranoreHun Gpochopa UCIOIB3YIOT B KOJTHYECTBE
ot 1 1o 20 Morneli Ha MOJIb COEAMHEHHUSI, TPENCTABICHHOTO (OPMYJIOH (2).

3. Cniocob mosy4venwst 1o .1 uimu 2, rae peakiuro IpoBOIAT mpu TemmepaTtype ot -100
1o 50°C.

ITo noBepenHocTn
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