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(57) Ilpeanoxen cnoco6 cunresa coenunenns 2-[(2R,58)-5-[2-metnndypo(3,2-bJumnnazo[4,5-dJnupuann-1-

W |TeTparuApONnupan-2-1i |aleTOHUTPIII, TIPEACTABISIONICIO COO0W CEICKTUBHBIM HHTHOUTOP KHHA3BI
JAK1/TYK2. YkazanHOe coennHEeHne MOIYy9aroT U3 7-XI0p-6-HuTpodypo[3,2-b|nupuanHa ¢ mOMOMIBI0
peakunii HYKJICO(QHIBHOTO 3aMEIICHHS, BOCCTAHOBJICHUS C IPHMEHEHHEM NaJUIaus Ha yIie |
LUKJIU3annH. YKa3aHHbBIH cri0co0 CHHTE3a OCYILECTBISIOT B MATKHX YCJIOBUSIX PEaKLUH, OH 00eCreYrBaeT
BBICOKHH BBIXOJI M BBICOKYIO YUCTOTY MPOAYKTA, & TAKXKE TOAXOAUT AJISl IPOMBIIIZIEHHOTO IIPOU3BO/CTBA.
Takxe NpeanoXeHbl KpUCTAUTMUecKas (GopMa COeJMHEHMS, KPHCTAUIMYECKHe (OPMBI €ro ColeH u
CIOCOOBI MX MOJy4eHHs. YKa3aHHbIe KpHCTAJUINYecKas popma COeIMHEHUs U KPUCTAJUINUECKUe (HOPMBI
€ero cojeit 00Ia1at0T XOPOINMH (PU3NIECKUMH U XUMHUYECKIMHU CBOHCTBAMHM U IMOAXOIST [UIs pPa3pabOTKH
JIEKapCTBEHHBIX CPEJICTB.
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CNOoCOBb CUHTE3A ®YPOUMNOAIONUPUOANHOBOIO COEANHEHUA,
NMOoNMMMOP®HOIO BELLECTBA U NMOJIMMOP®A COJIN

OBNNACTb TEXHUKU

HacTosilee n3obpeTeHne oTHoCUTCA K 0BnacTn CUHTE3a NeKapCTBEHHbIX BELYECTB, a
UMEHHO K crnocoby cuHTe3a cneaywowero coeauHeHus 2-[(2R,5S)-5-[2-meTundypo[3,2-
blumnaaso[4,5-dlnnpugmH)-1-nnjTeTparngponnpan-2-unjayeToHnTpun (ganee - coeguHeHue |
unu coeauHeHne dopmynel |) B Kayectse cenekTMBHOro uHrubutopa kuHasbl JAK1/TYK2.
Hacroslwee nsobpeteHne Takke OTHOCUTCS K KPUCTannmMyeckum gopmam coegunHenms | n ero
conen, a Takxke cnocobam umx nonydeHus. Kpome TOro, Hacrosiuiee usobpeTeHue Takke
OTHOCUTCS K hapMaLeBTUYECKON KOMMO3MLUUA N hbapmMaLeBTUYECKOMY COCTaBy, codepiKallimm
KpucTannuyeckyto popmy coegmHeHmns | n/mnu kpuctannuieckyto opmMy ero cornen, a Takke K
NPUMEHEHUIO KPUCTannMUecknx oopm CoeaunHeHns | n kpuctannuyecknx oopm ero conen ans

nevyeHna 3aboneBaHU U COCTOAHUN, cBA3aHHbIX ¢ JAK1/TYK2.
YPOBEHb TEXHUWKA

MpoTenHKMHa3bl NpeacTaBnsaloT cobon ceMencTBo OenkoB, KOTOPblE UrpatT BadKHYHO
pofb B MOAYNSALUN MHOXECTBA KNETOYHbIX MPOLECCOB U NOAAEPKAHNUN KNETOUHbIX PYHKLWUNA.
OTN KMHa3bl MO MEHbLUEN Mepe BKMOYaT HEPELENTOPHYK TUPO3MHKMHA3Y, TaKyl Kak
cemencteo AHyc-kmHa3 (JAK1, JAK2, JAK3 n TYK2); peuyenTopHYO TUPO3UHKUHASY, TaKyt Kak
peyenTtop TpombouuTapHoro gaktopa pocta (PDGFR); 1 cepuH/TpEOHUHKMHA3Y, Takylo Kak b-
RAF.

Cemenctso fHyc-kmHa3 BkrovaeT 4 nsBecTHbix npeacrasutens: JAK1, JAK2, JAK3 n
TMPO3MHKUHAa3y 2 (TYK2). 3T yutonnasmatuyeckme TMPO3NHKUHA3bl OTHOCATCA K LUUTOKMHOBbLIM
MemOBpaHHbIM pelenTopam (Hanpumep, k pedentopam ¢ obLen y-uenbto n TpaHcmeMOpaHHbIM
rnukonpoTenHosbiM 6enkam 130 (gp130)) (Murray, J. Immunol. 178 (5): 2623-2629, 2007). MNMo4tn
40 UMTOKMHOBBLIX PELIENTOPOB MEPEAAalT CUrHanbl NOCPELCTBOM KOMOMHaLMM 3TUX YeTbIpex
AHYC-KMHA3 M UX 7 HUXKECTOSALWMX CyOCTpaToB: YNEHOB CEMENCTBA MepefaTyMKoB curHana u
aktmsaropos TpaHckpunumn (STAT) (Ghoreschi et al., Immunol Rev. 228 (l): 273-287, 2009).
LIMTOKMH, KOTOPbIN CBSA3bIBAETCS CO CBOMM PELIENTOPOM, aKTUBMPYET AHYC-KMHA3bl NyTEM TPaHC-
nvnn aytodocchopmunmpoBaHus. B CBOKO odepenb, akTUBMPOBAHHBLIA LUTOKMHOBBIN pPeLenTop
cemenctea SHyc-kmHas ocopunmpyeTr LUUTOKMHOBBIM  PeLenTop, FEeHEpPUPYeT CcaunTbl
ceasbiBaHMA Ana 6enkoB (Takmx kak daktop STAT n gpyron perynartop), cogepxawux Src-
romoniormto 2 (SH2), un docdopunmposarHHble JAK KuMHasbl 3arteM  akTUBUPYIOT  UX.
AkTBUpOBaHHbIN STAT NPOHUKAET B SA4PO KMETKW, HAYMHAET CTMMYNUPOBaTb 3KCNPECCUIO

haKTOPOB BbPKMBAHMWSA, LUTOKMHOB, XEMOKMHOB M MOMEKYN TpaHcnopTta nenkouutos (Schindler
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et al., J. Biol. Chem. 282 (28): 20059-20063, 2007) . AktuBayma JAK KnHa3 Takxke Bbi3blBaeT
nponudepauunio KNeTok nyTsiMyi, OnocpeaoBaHHbiMK  ochomnHosnTua-3-kmHason (PI3SK) wu

npoTenHknHason B.

JAK3 1 JAK1 aBnSI0TCA KOMNOHEHTaMN COe4NHEHNS-LUMTOKMHOBOrO peLentopa ¢ obLyen
y-uenbto, n OnokmposaHme nOBOM M3 HUX MOXET WHrMOmMpoBaTb nepegadvy curHana
BOCManuTenbHbIX UUTOKUMHOB (MHTEepnenkuH (IL)-2, 4, 7, 9, 15 n 21) (Ghoreschi et al., Immunol.
Rev. 228 (1): 273-287, 2009). Npn 3TOM ApyrMe CBsI3aHHbIE C NaTONOrMen UMTOKUHbI (Takmne Kak
IL-6) 3aBucaT Tonbko oT JAK1. CneposarenbHo, 6rnokuposanve JAK1 nHrubupyet nepegady
curHana MHormx nposocnanutenbHbix LuMTokmHoB (Guschin et al., EMBO J. 14 (7): 1421-1429,
1995). MpoBoaunUCH nccrieoBaHus KIMNHNYECKON aphekTUBHOCTH aHTuTena,
HeuTpanuayrowlero peyentop IL-6 - Toymnmnsymaba - npu pesmarongHom aptpute (PA) (Maini et
al, Arthritis Rheum. 54 (9): 2817-2829, 2006).

B mexayHapogHou 3aaske WO2018067422A1 onucaHbl npoussoaHble 1H-cypo[3,2-
blumugaso[4,5-dlnupugnHa B ka4ecTBe cenekTuBHbIX MHMbutTopos JAK1 kmMHasbl n cnocob ux
nonyyeHus, Bknoyasa cnocob nonyyveHnsa coegmHeHns |. Cxema cuHTesa BbIrmaguT Cneayowmm

obpasowm:

o LT O o
o)
0N A H,N HN o Pd/C HN 0

P _\° -~
NI
—_ - >\N
N A0
Ly
N
CoepuHeHue |

Buonoruyeckmne uccnenosaHns NokasblBaKOT, YTO COEAMHEHUE | ABNSETCA MOLUHbIM U
cenektMBHbiM  uHrbutopom  JAK1,  OEeMOHCTpUpyeT  CenekTMBHoe  WHrubmposaHue
nHayuuposaHHoro |L-6 docdopunmposanHua STAT3, U He AEMOHCTPUPYET CENEKTUBHOIO
NHrMBMpPOBaHNS MHAYLMPOBAHHOrO TpombonoatnHom docdopunmposanma STAT3. OgHako B
WO02018067422A1 He packpbiTa Buonornyeckas akTuBHoctb TYK2. Kpome TOro, B packpbIToM
crnocobe Nony4yeHns CoeamHeHns | UCNonb3yHOT BbICOKYIO TeMneparypy, npyu aTom obpasyetca
CNULLKOM MHOMO NPUMECEN, U YKa3aHHbIN cnocob obecneunBaeT HU3KUA BbIXOL, BCNELCTBUE YEro

HEe noAXOAUT Ans KpynHomacwrabHoro npoussogctesa. CnegoBaTenbHO, Heobxoaumo
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paspabotatb cnoco® nonydyeHnsa coeauHeHns | ¢ Gonee Markumm ycnosmsiMmn peakuyun, Gonee
BbICOKMM  BbIXOAOM MNpoAykTa, Oonee BbICOKOW YMCTOTOWM, W  MOAXOASAWMA  Ans

KpYNHOMacLUTabHOro/MpoMbILLNEHHOrO NPOM3BOACTBA.

[o HacTosiLwero BpemeHn He coobLlanock O KpUCTannmMyeckon oopme coeamHenus | n
ero conen. BCeCTOPOHHUM W CUCTEMATUHECKUA  CKPUHWHF  nonvmopdoB ©n  BbIGop
Kpuctannudeckon opmbl, Hanbonee nogxoasiwen ans paspaboTkn, SBMSIOTCS OLHOW U3
HEenpeMeHHbIX W BaKHbIX COCTaBnsawWUX wuccnegosaHnss. COOTBETCTBEHHO, HeobBxoauMo
NPOBECTN AanbHENLINA CKPUHWUHE KPUCTannmMyeckux ¢opm coeamHeHms | n ero conewn,
paspabotarb  kpuctannuieckyto ¢Gopmy C  xopowen  CTabuibHOCTBIO U HU3KOW
TMIrPOCKOMUYHOCTbIO, noaxoasawyro  Ang KpyrnHomacLuTabHoro npou3BoaCTBa n
obecneunBarolyto Oonee LUMPOKME U YNYYLLEHHbIE BO3MOXHOCTM ANA NOCHeAYHoLEN

pa3paboTKy NeKapCTBEHHbLIX CPEACTB.
CYWHOCTb N3OBPETEHUA

3apaden Hacroswero u3obpeTteHus ssnsetcs obecneyeHne crnocoba nonyyveHus
coeaunHeHns copmynbl | (TO ecTb coeguHeHus |) ¢ MArKUMKU YCNOBUSIMU peakuunn, BbICOKUM
BbIXOAOM NPOAYKTA N BbICOKOWN YNCTOTOM, MOAXOASALLEro ANS NPOMbILLIEHHOrO NPOU3BOACTBA.

Cxema cuHTe3a gnsa AaHHoro cnocoba BbIrMa4UT Crneayowmm obpasom:

iGN
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NpW 3TOM yKasaHHbIN cnoco® BKNIOYAET Crieayowme CTagum:
ctagua 1

gobaBneHne ataHona, coeauHeHusi dopmynbl |V, coeauHeHus copmynbl V. u

avmsonponunatunamvi (OUM3A) B peakynoHHbIN COCya, BKMOYEHNE NePEMELLNBaHUS,
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HarpeBaHve A0 Temnepartypbl o 65-90 °C, noaaepxuBaHue 3TOW Temnepartypbl U

nepemeLLnBaHne B TEYEHNE HOuUY;
npekpaLleHne peakyumn n CHWKEHne Temneparypbl B cucteme go 15-30 °C;
fobaBneHune Boabl B CUCTEMY MO KannsMm, NPOAOIPKas NepemMeLLmBaHue;
hunbTPOBaHUE N NPOMbIBaHNE PUNbTPOBANBHOIO 0CaAKa;
CyLlKa hunbTpOBanbHOro ocagka ¢ nonydeHnem coegmHeHnsa opmynoi ll;
cTagusa 2

pobasneHune TeTparnapodypana, coeguHeHnsa copmynel I, nonyvyeHHoro Ha ctagun 1,

1 nannaaus Ha yrne B peakyMoHHbIN COCyA;
npogyBka CUCTEMbl a30TOM, a 3aTeM BOLOPOLOM;

noaaepxaHune temnepatypsbl B gnanasoHe 20-35 °C u nepemelumsaHue B TeueHne 16-120

yacos npwu gaeneHun sogopoga 0,1-1,0 Mg,

nocrne 3aBepLUeHUs peakuun hUNbTPOBaHNE PEaKLUMOHHOW XUAKOCTU U MPOMbIBaHUE

bUNbTPOBANbHOIO 0CaakKa;

obbeavHeHne unbTpata W  KOHLUEHTPUPOBAHME C MOMYYEHUEM KOHLEHTpaTa

coeauHeHna opmyneil 1,
cTagua 3:

pobaBneHne KoHUeHTpata coeguHeHus dopmynbl || nnn coegnHeHmns dopmynbl I,
MONYYEHHbIX HA CTaAUN 2, TPUMETUN-OPTO-aueTaTa u TeTparnapodypaHa B peakUMOHHbIA COCYA,;
HarpeBaHMe pPEaKUMOHHOW CUCTEMbl B PEaKUMOHHOM COCyAe A0 Temnepatypbl KUNEHWs
TeTparnapodypaHa; gobasneHme ruapoxnopuaa nupnanHa B peakyMoHHbIN COCya, NPOBEAEHNE
peakyMm NONy4YeHHOM PeakLUMOHHON CUCTEMBI B TedeHmne 4-20 yacos npu Temnepatype ot 50 go

90 °C, pasaeneHune n o4mcTka C Nony4YeHnem coefuHeHmsa popmynebi |.

B HekoTOpblx BapuaHTax peanu3auyuMnm Ha BbllleykasaHHOW cTaguu 1 ucnonb3ytoT

cregyloLme ycroBus:

06BHLEMHO-MACCOBOE COOTHOLWUEHWEe (Mn/r) 3TaHona W coeguHeHuns dopmynbl [V

coctaenset ot 5:1 go 20:1, npeanoytutensHo 10:1;

MOJSIPHOE COOTHOLLEHNE coeauHeHmna popmynel IV, coeguHenna dpopmynel V u JUMNSA

coctaenset 1:1-1,1:2-3, npeanoututensHo 1:1,01:2,2;
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rnocre Ha4ana nepemMeLLMBaH1s B aTMocepe a3oTa peakLMOHHYI0 CMECb HarpeBatoT 40
65-90 °C, npeanoututensHo ao 70-90 °C, 6onee npeanoytutensHo 4o 70-80 °C, nogaepxusas
yKasaHHyo TemnepaTtypy 1 nepemelumsasi B TeueHme 5-16 yacos, NpeanovYTUTENbHO B TEYEHME

10-16 yacos;
nocne npekpaLleHns peakymm CHUKaKT TemnepaTypy cuctemol 4o 15-25 °C;

06BbEMHO-MaCCOBOE COOTHOLLEHME (MI/T) BOAbI, 400aBnsieMon B CUCTEMY, U COELUHEHUS

dopmynel IV, coctasngaet ot 10:1 go 20:1, npeanoytutensHo 15:1;

nocre gobasneHusa BoAbl B CUCTEMY OCYLLECTBASIOT NepemMeluMBaHne B TeyeHne 2-6
4yacos, NPeANoYTUTENBHO B TedeHune 4 yacos, npu Temneparype 0-30 °C, npesnoytuTensHo npu

5-15 °C, 6onee npegnoytutensHo npu 5-10 °C;

dunbTpoBanbHbIN  0CaJO0K MPOMbBIBAOT BOAHBIM pPacTBOPOM 3TaHona, npu  3TOM
obbeMHOe COOTHOLLEHNE (MI/MN) 3TaHONa U BOAbl B BOAHOM pacTBOpe 3TaHona CocraBnseT oT
1:1 80 1:2, npeanoyutmutensHo oT 1:1,5 80 1:2; 06bEMHO-MaccoBoe COOTHOLLEHME (MI/T) BOAHOMO
pacTteopa ataHona un coegmnHeHns popmynel IV coctaenset ot 2:1 o 10:1, npeanoyuTUTenbHO OT

2:1 po 5:1, 6onee npegnoyrutensHo ot 2:1 o 3:1;

CYLLKY (bUNbTPOBANbLHOIO OCaka OCYLIECTBNSAT B BakyymMeé WM C  MOMOLLbIO

BO34YX0A4YBKU Npu Temnepatype 45-55 °C, npegnoyvtutensHo npu 50 °C.

B HekoTOpbIX BapuaHTax peanu3auumM Ha BbilLEyKasaHHOW CTaguM 2 WCNONb3yHoT

cregylowme ycrnoBus:

06bEMHO-MaCcCOBOE COOTHOLLEHME (MIN/T) TeTparngpodypaHa u coeguHeHnsa chopmynbil 1

coctaenset ot 10:1 go 70:1, npeanoytuteneHo ot 20:1 go 70:1;

nannagun Ha yrne npeacrasnsaet cobon 5% Pd/C ¢ snaxHocTeio 50 %, maccosoe
COOTHOLLEHWE nannagua Ha yrne u coegmHeHnsa cdoopmyneol Il coctasnser ot 0,15:1 go 0,16:1,

npegnoyvtutensHo 0,15:1;

Temneparypy nogaepxusatot pasHomn 25-35 °C n nepemeLumsaroT B TeueHmne 24-96 yacos

npuv gasneHnn sogopoga 0,5-1,0 MMz,

KOHUEeHTpaT coeguHeHust opmynbl |l, nonydeHHbln obbeauHeHuem dunstpara u
KOHUEHTpUpOBaHMEM, npeactaBnsieT cobon pactBop coeauHeHuss dopmynbl |l B
TeTparngpodypaHe, rae 06 beMHO-MacCCOBOE COOTHOLLEHME TeTparngpodypaHa n coeanHeHNs
dopmynel Il coctasnaet ot 2:1 a0 4:1, npegnovturensHo ot 2:1 go 3:1 (macca coegmHeHns
dopmynbl Il paccuntaHa B cootrBeTcTBUM CO 100 %-HbIM BbIXOAOM Ha craguun 2);

NpesnoYTUTENbHO OCYLLECTBISAIOT 3aMeHy TeTparuapodypaHa, B KOTOPOM pPacTBOPEHO
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coeguHeHne copmynel |l, Ha 3aTaHON C nonyvYeHnem pacTtBopa coefuHeHus opmynsl |l B
3TaHone, rae OOBLEMHO-MACCOBOE COOTHOLUEHWE 3TaHoMna W coeauHeHus dopmynbl
cocraBngaeT o1 2:1 go 5:1, npeanoytnteneHo oT 2:1 10 4:1, 6onee npegnodTUTENBLHO OT 2:1 40
3.1 (macca coegmHeHusa oopmynebl |l paccuntana B cootBeTcTBMM €O 100 %-HbIM BbIXOAOM Ha

cragum 2).

B HekoTOpbIX BapuaHTax peanusayum Ha BbllLeykazaHHOW cTagumn 3 o6 beMHO-MaccoBoe
COOTHOLUEHKe (Mn/mr) TeTparugpodypaHa n coegunHeHna ddopmynbel |l B KOHUEHTparte
coctasnsieTr ot 1,5:1 go 5,0:1; unu B HEKOTOPbLIX BapuaHTax peannsaunm Ha BblLLEYKa3aHHOW
ctagum 3 0ObEMHO-MACcCOBOE COOTHOLWIEHWe (Mn/Mr) TeTparmgpodypaHa U COeaMHEHUS

dopmynel || coctasnsaet ot 1,5:1 go 5,0:1.

B HekoTOpbIX BapuaHTax peanu3ayMuM Ha BblEyKasaHHOW cTagun 3 3aMeHsIIoT
pacTBopuTenb B KOHLUEHTpare coeauHeHua dopmynbl |l Ha Tonyon, TeTtparnapodypaH vnm
METUI-TPET-OYTUNOBLIN 3PMpP ANS NOCNEAYIOLMX CTaNN; B HEKOTOPbIX BapnaHTax peanmsagymm
006bEMHO-MACCOBOE COOTHOLUEHMEe (Mn/Mr) Tonyona, TeTparungpodypaHa Wnnm MeTUN-TpeT-
ByTunosoro acupa, NPUMEHAEMbIX ANS 3aMeHbl PacTBOPUTENS B KOHLUEHTpAare COeAUHEHUs

dopmynel |l, coctasnser ot 2,0:1 go 4,0:1;

B HekoTOpbIX BapuaHTax peanusayMm Ha BbllleyKa3aHHOW cTagum 3 MOnsipHoOe
COOTHOLLEHUe coefuHeHus chopmynel || B kOHUEHTpaTe coeauHenus doopmynbl || v TpumeTun-
opto-auetara coctasnset oT 3,0:1 go 3,5:1; unn B HEKOTOPbLIX BapuaHTax peanusayum Ha
BblLLEyKa3aHHOM CTagumn 3 MONSIPHOE COOTHOLLEHUE coeauHerus dopmynbl || n TpumeTnn-opTo-

auertara cocrasnsiet ot 3,0:1 go 3,5:1;

B HekoTOpbiXx BapuaHTax peanusayMm Ha BbllleyKa3aHHOW cTagum 3 MOnsipHoe
COOTHOLLUEHNE coeanHeHna dopmynbl I B KOHUeHTpaTte wnu coeauHeHus copmynbl |l n
rmapoxnopuga numpuauHa cocrasnsetr ot 0,2:1 go 0,3:1; unn B HEKOTOPbIX BapuaHTax
peannsayumn Ha BblLLeYKa3aHHOW CTagum 3 MOMSIPHOE COOTHOLLEHME coeaunHeHus chopmynbl | n

rmapoxnopuga nmpuaunHa cocrasnset ot 0,2:1 go 0,3:1;

B HekoTOpbIX BapuaHTax peanusaymu Ha BblLleyKkasaHHOW cTagumn 3 nocrne gobasneHuns
KOHUeHTpara coeguHenus chopmynel || unu coegmnHerns gopmynel |l n TpumeTmn-opro-auyerara
N pacTBOpUTENS B PEaKkUWOHHbIN COCyA, B 3aMTON aTMocdepe asoTa, PeakuyUOHHYK CMECH

HarpeBatoT B peakLMOHHOM COCyfe A0 TemnepaTypbl KUMEHWS pacTBOPUTENS;

MNMocne gobaBneHus rmapoxnopuaa NnMpuanHa B peakTop, B atmocdepe asota, NpoBoaAT
peakyunio peakUuMoHHOW CUCTeEMbl B TedeHne 4-20 vyacoB, npeanodTutensHo 5-15 yacos npu

Temneparype 50-90 °C, npegnoytutensHo npm 65-75 °C;
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B HekoTopbIX BapuaHTax peanusayum Ha Bbilleyka3aHHOW cTaaumn 3 nocre 3aBepLueHus
peaKkuun NPOAYKT OYMLLAIOT C MOMOLLbIO PacTBOPUTENS, BbIOPaAHHOIro U3 rpyrnnbl, COCTOSILLEN U3

BOAbl, METaHONA, 3TaHona, MeTUN-TPeT-6yTnoBoro acdumpa n nbbix X KOMOMHALWIA.

B HekoTOpbIX BapumaHTax peanus3ayvu Ha BblLeyKkas3aHHOW cTagum 3 OCyLecTBsoT
pasgeneHve M O4YUCTKY MONMYYEHHOro COeAuHEHMst opmyrbl | € MOMOLLbIO KOMOHOYHOM
xpomarorpadcuin, rae 3N0eHT NpeacTaBnseT coboM CMELLaHHbIN pacTBoOp U3 aTunayeTaTa u H-

rentaHa (Voa:Viremran = 1:1-1:0, mn/mn);

B HekoTopbIx BapuaHTax peanu3auuyM Ha BbILLEYNOMSIHYTOWM CTaguum 3 MnornyyYeHHoe
coeamnHeHne popmyrbl | cyluaT B Bakyyme Unu ¢ MOMOLLbIO BO3AYXOAYBKMW MpU TemnepaType ot
50 go 55 °C.

Hpyron 3agaden HactosLlero nsobpeTteHnsa senseTcs obecneyeHmne KpUCTanImyeckon
OopMbl COeanHEHMs dopMynbl |, KOTOpas panee MMeEHyeTcs Kpuctannumyeckon dopmon 1

coeanHeHns chopmyneil .

STUE=EN
O
NB/\N
0.
P,
N
|
Kpuctannnueckaa copma 1  coegumHeHust dopmynbl | xapaktepusyetcs
andpaktorpammon PEHTIFEHOBCKOM NMOPOLLKOBOW avdpakyun, cogepkailen

XapakTepUCTUYECKME NUKN Npu yrnax 2 TeTa (26), coctasnsowmx 13,4° £ 0,2°, 17,6° £ 0,2° n
21,9°+£0,2°.

B HekoTOpbIX BapuaHTax peanusayum audpaktorpamma peHTreHOBCKOW MOPOLLKOBOM
andpakumm  kpuctannmdeckon  dopmbl 1 coeauHeHus  dopmynbl | copepxuT
XapakTEPUCTMHYECKME NUKU Npu yrnax 26, coctaensowmx 9,0° £ 0,2°, 13,4° £ 0,2°, 17,6° £ 0,2°,
18,1°£0,2°,21,9°+ 0,2°n 27,3° £ 0,2°.

B HekoTOpbIX BapumaHTax peanusauyumn audpaktorpamma peHTreHOBCKOW MOPOLLKOBOM
andpakumm  kpuctannmdeckon  dopmbl 1 coeauHeHus  copmynbl | copepxut
XapakTEPUCTMHECKME NUKK Npun yrnax 26, coctaensiowmx 9,0° £ 0,2°, 10,4° £ 0,2°, 13,4° £ 0,2°,
17,6° £0,2°,18,1° £ 0,2°, 18,7° £ 0,2°, 21,9° £ 0,2°, 24,1° £ 0,2° 1 27,3° £ 0,2°.
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He orpaHuumBasce 4em-nnbo, AaHHblE PEHTTEHOBCKOW MOPOLLKOBOW Audpakymm

KpucTannuyeckon copmel 1 coegmHeHunst hopmynbl | no n3obpeTeHnto nokasaHsl B Tabnuue 1.

Tabnuya 1
OtHocuTenbHas
[MDPaKLUMOHHBIiA Yror WHTEHCUBHOCTb Andpakymm
o d (A) l, %
26 (°)
(Ha ocHoBe BbICOTbI NKa)

9,0 9,84 25,0
10,4 8,51 20,9
13,4 6,60 63,7
17,6 5,02 37,5
18,1 4,91 27,3
18,7 4,74 20,8
21,9 4,05 100,0
241 3,69 16,4
27,3 3,26 25,8

He orpannumBasacb 4em-nnbo, audpaktorpamma pPeHTreHOBCKOM  MOPOLLKOBOM
andpakumm (XRPD ) kpuctannudeckon cdopmbl 1 coeauHeHnsa dopmynbl | no nsobpereHmio

rnokasaHa Ha dwr. 1.

He orpaHnumBasch u4em-nubo, Tepmorpamma auddepeHunanbHON  CKaHUPYHOLLEN
kanopumetpun (ACK) kpucrtannunyeckon dopmbl 1 coeauHenns popmynbl | no nsobperernio
nokasaHa Ha our. 2. Tepmorpammbl [JCK nokasbiBatoT, YTO HavanbHas TOYKa MnasneHus

KpucTannuyeckon gopmbl 1 coegmHenns popmynbl | no nsobpeteHnio coctasnsaet 173,38 °C.

He orpaHnumBaschk 4yem-nmbo, TepmorpaMmma TepMorpaBuMeTpuyeckoro aHanusa (TrA)
kpuctannuyeckon copmbl 1 coegmnHeHnst opmynbl | no n3obpeteHuto nokasaHa Ha dur. 3.
Tepmorpamma TIA nokasbiBaeT, YTO MOTEPS MAacChbl KpUctTannmyeckon chopmbl 1 coeguHeHus
cdopmynbl | no nsobpeteHmio coctaensetr Tonbko 0,42 % B wHTepsane ot 25 go 162 °C.
Kpuctannuueckaa cdoopma 1 coegmHeHna opmyrnbl | He COAEPKUT KPUCTaNNM3aUMOHHYIO BOAY

UNn pacTBopUTErb.
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He orpaHuumBasch yem-nnbo, rpaduk n3otTepmbl guHammdeckon copbumm napos (OCIM)
KpucTannuieckon copmbel 1 coeguHeHnsa copmynbl | no nsobpeTeHnto nokasaH Ha dur.4.
Mpadouk m3otepmbl OCI nokasbiBaeT, YTO yBENUYEHWE MacChbl Kpuctannuyeckon dopmbl 1
coeguHeHns dopmynbl | No nsobpeteHnto coctasnseT 13,86 % 3a cuet abcopbuymm Bnarv npu
OTHOCUTENBHOW BRaxHOCTN OT O % [0 95 %, uTO yKasbiBaeT Ha TO, 4TO obpasely aABnAeTCH
rurpockonunyHbiM. Kpmeas abcopbuum Bnarn Bo Bpems gecopbuymm 4eMOHCTPUPYET rmcTepesnc
B coyeTtaHmm ¢ paudpaktorpammonn XPRD ofbpasya go wm nocne wuccnegosavus [OCI1
(andpakTorpamma XPRD nocne nccnegosaHna nokasaHa Ha dur. 5), 4To ykasbIBaeT Ha TO, YTO
npouncxoant abcopbums Bnarn kpuctannmyeckon gopmon 1 coegmHeHus chopmynbl |, npu aTom

MPOUCXOAUT U3MEHEHNE KPUCTanmM4eckon hopmbl.

Hacrtosuee nsobpereHne obecneumsaeT cnocod nonyveHus kpuctannuieckon hopmbl 1

coeAnHeHWs opMynbl |, B YAaCTHOCTKM, CNOCO6 OMUCHIBAETCS CreAyoLMM 06pasom:

PacTBOPSAOT HEOUMLLEHHbIN NPOAYKT HA OCHOBE COEAMHEHMS dopMyrbl | B meTaHone,
nepemeLumnsatot npu 40-60 °C B TedeHue 0,5-2 yacos, oxnaxgarot go 5-15 °C, nepemelunsarot
B TeueHune oT 15 MuHyT A0 1 yaca, PuUnbTPYIOT, NPOMbIBAIOT PUNbTPOBanbHbIN ocagok MTES n

cyLlaTt ¢ nony4eHnem kpucrannmyeckom hopmbl 1 coeguHeHus oopmynbi |.

B HeKkoTOpbIX BapuaHTax peanmsaymm nocne pactBOPEHNS HEOUULLEHHOrO NPOAYKTa Ha
OCHOBE COoeauHeHUs popmynbl | B MeTaHone, pacteop nepemeLrumsarot npu 50 °C B TeueHne 1
yaca, oxnaxaatT ao 10 °C, nepemewmBatot B TeyeHue 0,5 yaca, punbTpyloT, NPOMbIBAOT
dhunbTpoBanbHbin ocagok MTBES mn cywar B Bakyyme npu 50 °C B TeyeHme 16 vacos C

nonyyeHnem kpuctannnyeckon dopmbl 1 coegmHerus popmynbi 1.

B HekoTOpbIX BapuwaHTax peanu3ayum o6beMHOe COOTHOWEHWe meTaHona n MTBEOS

coctasnsieT ot 3:1 40 2:1, npeanoyTutTensHo 8:3;

B HekoTOpbIX BapnaHTax peanusauum nocrne pacTBOPEHUS HEOUULLEHHOIO NPoAYKTa Ha
OCHOBE coefWuHeHMs chopmynbl | B MeTaHone B cuctemy 40GaBnsOT CpeacTBO ANA yaaneHus

MeTannoB Ha OCHOBE KPpeMHUA U aKTI/IBI/IpOBaHHbIﬁ yronb.

Hpyron 3agaden HacToAwero n3obpeTeHus sBnseTca obecneyeHne KpUCTannmyeckmx
dopm coeanHeHnss opmynbl |, B 4aCTHOCTW, KpUCTannuMyeckon popmbl rvgpoxnopunaa,
KpucTannnieckon popmbl Cynbdara, Kpuctannmyeckon opmbl docdara, KpUCTannmy4eckon
dopmMbl  Me3unarta, Kpuctannmyeckon opmbl rmgpobpomMmaa, KpUCTannuyeckon opmbl
dymapara, kpuctannmyeckon popmel 6eH30nCynboHaTa, KpucTanmydeckon hopmel LUTpaTa,
Kpuctannudeckon opmbel L-(+)-TapTpata (KOTOPYKO B HAaCTOSILLEW 3asiBKE COKPAaLLEHHO
Ha3bIBAKOT TapTpaTtoM) coeauHeHns POopmMyrnbl |, MX Ha3bIBaOT B JanbHEWWEM CneayroLmm

obpasom: kpuctannuueckass dopma A rmgpoxnopuga, Kpuctannudeckas ¢opma B
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rmapoxnopuga, kpucrannuueckaa copma C ruagpoxnopuga, kpuctannuyeckas dopma D
cynetharta, kpuctannudeckasa dopma E docdaTa, kpuctannuyeckasa dopma F docdara,
kpuctannuueckas dopma G mesunaTa, kpuctannuueckasa dopma H rugpobpommaa,
Kpuctannuueckas dopma J rugpobpomuaa, kpuctannuueckaa dopma K rugpobpomnaa,
kpuctannuueckas ¢opma L dymapara, kpuctannmyeckas copma M 6eHsoncynbdoHara,
Kpuctannuueckas dopma N uyutparta, kpuctannuueckaa dopma O TapTpara coeguvHeHus

dopmynbl |, COOTBETCTBEHHO.

OnpakTorpamma peHTreHOBCKOW NOPOLLKOBOW AUdpakLnmn KpUCTannmyeckon qoopmbl A
rmapoxnopuaa coeavHeHus opmynbl | COrmacHo HacTosiLeMY W300PETEHMIO COAEPXKUT

XapakTepuUCcTU4eCcKkne nNmuku Npu yrnax 20, cocrasnswowmx 7,3° £0,2°, 12,1° £0,2° 1 20,9° £ 0,2°.

B HekoTOpbIX BapuaHTax peanusayun audpaktorpamma PeHTreHOBCKOW MOPOLLKOBOW
Andpakumm kpuctannuieckon opmbl A rugpoxnopuga coeguHeHus cdopmynbl | cogepxurt
XapakTepucTnieckmne nmkm npu yrnax 26, cocrasnswowmx 7,3° £ 0,2°, 12,1° £ 0,2°, 18,7° £ 0,2°,
20,9° +£0,2°,23,5° £ 0,2° n 24,0° £ 0,2°.

B HekoTOpbIX BapmaHTax peanusauyum audpakrorpamma peHTreHOBCKOW MOPOLLKOBOM
Andpakymm Kpuctannuyieckon opmbl A ruapoxnopuga coeamHeHus opmynbl | cogepxmT
XapakTepucTudeckmne nukm npu yrnax 26, cocrasnsiowmx 7,3° £0,2°, 10,6° £ 0,2°, 12,1° £ 0,2°,
12,8°+£0,2°, 14,0° £ 0,2°, 18,7° £ 0,2°, 20,9° £ 0,2°, 23,5° £ 0,2° 1 24,0° £ 0,2°.

He orpaHuumBasce u4yem-nnbo, AaHHble PEHTFeHOBCKOW MOPOLLKOBOW Audpakumm
KpucTannuyeckon opmbl A ruapoxnopuga coeanHeHnst popmynbl | cormacHo HacTosLemy

n30BpeTeHnto NnokasaHbl B Tabnuye 2.

Tabnuya 2
OTHocuTenbHas
ﬂ,l/l(bpaKLlI/IOI-:Hbll?'l 4 A m|-|Te|-|cm|3Holc1;)|/=0 andpakyum
yron 26 (°) .
(Ha ocHOBE BbICOTbI NMKA)

7,3 12,12 91,5

10,6 8,30 30,4

12,1 7,29 91,2

12,8 6,92 31,1

14,0 6,32 22,5
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18,7 4,73 41,0
20,9 4,24 100,0
23,5 3,79 40,9
240 3,70 42,3

He orpaHumumBasce vem-nubo, audpakrorpamma XPRD kpuctannuueckon ¢opmbl A

rmapoxnopuga coegnHenus copmyrbl | o nsobpeteHunio nokasaHa Ha dur. 6.

He orpaHnumsasace uem-nubo, Ttepmorpamma [OCK kpucrannuueckon opmbl A

rmapoxrnopuaa coeanHeHuns popmynbl | No n3obpeTeHuto nokasaHa Ha dur. 7.

Hacrtoswee nsobpeteHne obecneumnBaeTt cnocod NOnyyYeHNs KpucTaninmnmyeckon opmbl
A rmpgpoxrnopuga coeaumHeHuss opmynbl |, B 4acTHOCTM, cnoco® OMUCbIBAETCS CREAYHOLUM
obpasowm:

pacTBOPSAT coeanHeHne opmMynbl | B aLeToOHe C NonyYeHnem pactsopa COeanHEeHNs
dopmynbl | B aueToHe 1 J00aBns0T CONSHYIO KACMOTY B aleTOHE K CoeauHEeHnIo dopmynebl | B
aueToHe Npu nepemMeLuBaHnm, NPOAOIKaoT NepemMeLlnBaHne, cobupatoT TBEPA0E BELLECTBO U

CyLIaT C Nony4YeHnem KpucTannmyeckon popmbel A ruapoxnopmga coeauHennsa dpopmynbi |.

B HekoTopbIx BapuaHTax peanusauun coeguHeHue dopmynbl | nogsepratot obpaboTke

yNbTPa3BYKOM, HarpeBatoT 1 3aTEM PaCTBOPSIOT B AL|ETOHE;

B HeKoTopbIX BapuaHTax peanusaumm KoHLeHTpauus coeauHeHns opmynbl | B aLeToHe

coctasnsget 10-50 mr/mn, npegnoyvtutensHo 20 mr/mn;

B HeKkoTOpbIXx BapuaHTax peanusauuy KOHLEHTpauus CONMSIHOM KUCMOTbl B aueToHe

coctaenset 15-35 mr/mn, npegnoYTUTEnbHO 25 Mr/mn;

B HekoTopbIx BapuaHTax peanmsayum nocne 4o6aBneHnsa COnsHOW KUCOTbl B aLeTOHE
NPOAOMKAIOT MEpPEMELUMBAHME MPU KOMHATHOW Temnepatype B TeveHne 4-48 vacos,

NpPeanoYTUTENBHO B TEYEHME 24 4acos,

B  HeKoTOpbIX  BapuaHTax peanu3auyMuM  cobuparT  TBEpAOe  BELLUECTBO

LEeHTPUGYrmpoBaHneM v CyLuar B Te4eHne Houm B Bakyyme npm 30-60 °C.

OndppakTorpamma peHTreHOBCKOW NOPOLLKOBOW Audbpakunmn Kpuctannmyeckon chopmel B
rmapoxnopuaa coeavHeHus opmynbl | cormacHo HacTosiemMy W30OPETEHNID COAEPXKUT

XapakTepUCTUYECKNE MUKW Npu yrnax 20, coctasnsowmx 7,2° £0,2°, 20,0° £0,2° 1 22,6° £ 0,2°.
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B HekoTOpbIX BapmaHTax peanusayumn audpaktorpamma peHTreHOBCKOW MOPOLLKOBOM
aAndpakumm kpuctannudeckon opmbl B rugpoxnopunga coeaguHeHust opmynbl | cogepxur
XapaKkTepUCTU4ECKne NMkM Npu yrnax 26, cocrasnswowmx 7,2° £ 0,2°, 10,2° £ 0,2°, 11,5° £ 0,2°,
18,0° £ 0,2°, 20,0° £ 0,2°, 22,6° £ 0,2° n 25,9° £ 0,2°.

5 B HekoTOpbIX BapmaHTax peanusauyun audpaktorpaMmma pPeHTTEHOBCKOW MOPOLLKOBOW
aAndpakumn kpuctannumdeckon opmbl B rugpoxnopuga coeauHeHns copmynbl | cogepxur
XapaKkTepuUCcTU4eCckne nNnkn npu yrnax 26, cocrasnsawowmx 7,2° £ 0,2°, 10,2° £ 0,2°, 11,5° £ 0,2°,
14,1° £ 0,2°, 14,5° £ 0,2°, 18,0° £ 0,2°, 20,0° £ 0,2°, 22,6° + 0,2° n 25,9° £ 0,2°.

He orpaHuumBasce 4em-nnbo, AaHHblE PEHTTEHOBCKOW MOPOLLKOBOW Audpakuynm
10  kpucrannuyeckon hopmbl B rugpoxnopuga coeguHeHus copmyrbl | cormacHo HacTosiemy

n3obpeTeHnto nokasaHol B Tabnuye 3:

Tabnuuya 3
OTHocuTenbHas
[IMdpPaKLNOHHBITA 4 ) MHTeHCMBHO|C'I;I; Avdbpakymm
yron 26 (°) » 70
(Ha ocHoBe BbICOTbI MUKA)
7,2 12,26 100,0
10,2 8,62 41,7
11,5 7,72 41,5
14,1 6,29 35,3
14,5 6,09 25,6
18,0 4,93 48,9
20,0 4,44 69,9
22,6 3,93 62,3
25,9 3,43 41,8

He orpaHnumBasace 4em-nnbo, puarpamma [OMNP  kpuctannunyeckon opmbl B

15  rugpoxnopuga coegmHeHns opmynbl | no nsobpeteHnto nokasaHa Ha dwr. 8.

He orpaHuumsasace uem-nubo, Ttepmorpamma [OCK kpuctannuyeckon ¢opmel B

rmapoxnopuga coeauHenus chopmyrbl | o n3obperteHunio nokasaHa Ha dur. 9.
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Hacrtoswee nsobpeteHne obecneumBaeT cnocod NOnyvYeHUs KpUCTannmyeckon hopmbl
B rmgpoxnopuga coeavHeHusa ¢popmynbl |, B 4acTHOCTK, cnoco® ONUChbIBAETCA CRefyHOLMM

obpasom:

pacTBOPSAIOT coeauHeHne dopmynbl | B 3Tunauetate C MNOMyyYeHUMeM pacTBopa
coeamnHeHus cdopmynbl | B aTunayetate u [06aBnslOT COMSHYIO KUCMOTY B aTunauerare K
coeavHeHNo opmMynbl | B aTUnaueTare npy nepemMeLunBaHum, NPOAOIIKaoOT nepemMeLLnBaHue,
cobumpaloT TBepA0e BELLECTBO M BbICYLUMBAIOT €ro C MONyYeHEM KpucTannmyeckon dopmbl B

rmapoxropuaa coeguHeHna popmynoi |.

B HekoTopbIX BapuaHTax peanusayumn coegmHeHne copmyrnbl | nogsepraot obpaboTtke

yNbTpasBYKOM, HarpeBatoT 1 3aTeM pacTBOPSIOT B aTUNayeTare;

B HekoTOpbIX BapuaHTax peanumsauun KOHUEHTpauma coeguHeHuss dopmynbl | B

atnnayetare cocrasnsgeT 10-30 mr/mn, npeanoytuTensHo 20 mMr/ms;

B HeKoTOpbIX BapuaHTax peanusauuy KOHLEHTpaUmUa CONAHON KUCMOTbI B dTUnayerare

cocrasnseT 15-35 mr/mn, npeanoyTUTensHO 25 mr/mn,

B HekoTOpbiXx BapuwaHtax peanusauyum nocrie A006aBnNeHUs COMSHOW KUCMOTbl B
aTunauyerare npoaoSKalT NepeMeLLlnBaHMe NpU KOMHAaTHOW Temnepatype B TeyeHune 4-48

Yyacos, NPEeANOUTUTENBbHO B TEYEHNE 24 4acoB;

B HeKoTOpbIX  BapuaHTax peanu3auMum  cobupaloT  TBEpAoe  BEeLecTBO

LEeHTpMdyrmpoBaHnemM 1 cyliaT B TEYEHME HOouM B Bakyyme npu 30-60 °C.

HOvdbpakTorpamma peHTreHOBCKOW NOPOLLKOBOM Anddpakummn kpuctannuieckon popmol C
rmapoxnopuaa coeaumHeHnst opmynbl | COrmacHo HacTosLWEMY W300PETEHMIO COAEPXKUT

XapakTepucTuieckmne nukm npu yrnax 20, cocrasnawowmx 10,7° £0,2°, 21,5° £ 0,2° n24,3° £ 0,2°.

B HekoTOpbIX BapumaHTax peanusauyumn audpaktorpamma peHTreHOBCKOW MOPOLLKOBOM
andpakymm kpuctannmyeckon gopmbl C rugpoxnopuga coeamHeHns opmynbl | cogepxuT
XapakTepucTuieckmne nukm npu yrnax 26, cocraesnawowmx 5,3° £ 0,2°, 10,7° £ 0,2°, 21,5° £ 0,2°,
24,3°+£0,2°n 30,4° £ 0,2°.

He orpaHuumBasce 4em-nnbo, AaHHblE PEHTTEHOBCKOW MOPOLLUKOBOW audpakunm
Kpuctannuyeckon cdopmbl C ruapoxnopuaa coeauHeHms dopmynbl | cornacHo Hacroswemy

n3obpeTeHnto nokasaHol B Tabnuye 4:

Tabnuuya 4
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OTHocuTENbHaSA
AndbpakNoHHbIN MHTEHCUBHOCTb
yron 26 (°) d(A) andpakymm |, %

(Ha ocHOBE BbICOTbI NMKA)

53 16,5427 10,1
10,7 8,2756 100,0
21,5 4,1379 52,3
24,3 3,6532 20,1
30,4 2,9351 15,8

He orpaHuumsasce vem-nubo, gudpakrorpamma XPRD kpucrannuyeckon gopmbl C

rmapoxnopuaa coeauHerns opmynol | no nsobpeteHunto nokasaHa Ha dur. 10.

He orpanuumBasce uvem-nubo, Ttepmorpamma [CK «kpucrannuueckon dopmbl C

rmapoxnopuaa coeanHerHns popmynol | no nsobpeteHunto nokasaHa Ha dur. 11.

MpoBeneHne nepexkpucTannmsaymm unm KpUCTannm4eckoro npespaLleHus
kpuctannuyeckon opmbl A rmapoxnopuaa coeguHeHus opmynbl | OCYLECTBNAT B
pacTtBoputene And nonyyYyeHus kpuctannmydeckon dopmbl C rugpoxnopuaa CoeauHeHns
dopmynbl |, npu 3Tom pacTBopuTenb BbIOPaH W3 rpynnbl, COCTOSLEN W3 METaHona,

aueToOHUTPUNA, H-renTaHa, MeTUMNAITUNKETOHA W NIOBbIX X KOMOUHALWIA.

B HekoTOpbIX BapuaHtax peanusayumm pacTBOPUTENb CMELUMBAKOT C KPUCTanmy4eckoun
dopmon A rugpoxnopuaa coegmHeHus popmynbl | ¢ NoNyYeHnem CyCcrneHsmm, nepemMeLLnBaroT
npy KOMHAaTHOW Temneparype, cobuparT TBephoe BELECTBO U cywar C MNOosyyYeHUeM

kpucTannuyeckon opmbl C rugpoxnopuga coegmHennsa doopmynbi |.

B HekoTopbiX BapuaHTax peanusaymm pactsoputene fobaeBnsaloTr B cocyh C
KpucTannudeckon popmon A rugpoxnopuaa coegmHeHnst hopmyrbl | ¢ nonydyeHnem cycneHsunm,
nepemMeLLnBaloT Npu KOMHaTHOW Temnepartype, cobupatoT TBepaoe BeELecTBO WM cywar C

nony4eHnem kpuctannmyeckon gopmel C rugpoxnopuaa coeguHeHns popmyneoi |.

B HekoTopbIX BapuaHTax peanusauum NpoaorkKUTENbHOCTL NepemMeLlMBaHns COCTaBnaeT

4-48 yacos, NpeanouTUTENBHO 24 Yaca.

B  HeKOTOpbIX  BapuaHTax peanu3auMum  TBEPAOe  Bewectso  cobuparot

LEeHTpUdYrupoBaHNeEM 1 CyLLaT B TEYEHME Houu B Bakyyme npu 30-60 °C.
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OnpakTorpamma peHTreHOBCKOW NOPOLLKOBOWN Audbpakumm kpuctannmyieckon chopmel D
cynbata coeavHeHua opmynbl | cormacHo HacTosilwemMy W30OPETEHUID COAEPKUT

XapakTepUCTUYECKNE MUKW Npu yrnax 20, coctasnsowmx 6,0° £ 0,2°, 22,8° £0,2° 1 25,2° £ 0,2°.

B HekoTOpbIX BapumaHTax peanusayun audpaktorpamma pPeHTreHOBCKOW MOPOLLKOBOM
andpakumm kpuctannmyeckon ¢opmel D cynbthata coegmHeHns dopmynbl | cogepruT
XapakTepuUCTU4eCckne nNnkM npu yrnax 26, cocrasnswowmx 6,0° £ 0,2°, 12,3° £ 0,2°, 17,5° £ 0,2°,
22,8°+£0,2° n25,2° £ 0,2°.

He orpaHunumBasicb 4em-nnbo, AaHHble PEHTFEHOBCKOW MOPOLLKOBOW Audpakuynm
Kpuctannundeckon ¢opmbl D cynbdata coeguHeHnsa dopmynbl | cormacHo Hactosemy

n3obpeTeHnto nokasaHol B Tabnumuye 5:

Tabnuya 5
OTHocuTenbHasa
ﬂM¢paKuM0|:Hb|ﬁ 4 A MHTeHCMBHO|C'I;Z AvdpaKLmmn
yron 26 (°) '
(Ha ocHoBe BbICOTbI NKA)

6,0 14,59 100,0

12,3 7,19 12,0

17,5 5,06 9.0

22,8 3,90 36,3

25,0 3,53 17,1

He orpaHuumBasce vem-nnbo, gudpakrorpamma XPRD kpuctannmnuyeckon opmbl D

cynbdarta coeguHeHuns dopmynbl | no naobpeteHnto nokasana Ha dur. 12.

He orpaHuuusasce yem-nnbo, Tepmorpamma ACK kpuctannuueckon oopmbl D cynbhata

coeguHeHns copmynbl | no nsobpeteHnto nokasaHa Ha dur. 13.

Hacrtoswee nsobpeteHne obecneunBaeTt cnocod nonyydeHus KpuctTannmydeckon opmbi

D cynbdara coeamHenms dopmynbl |, B HAaCTHOCTU, CNOcob ONMUCbIBAETCA Creayiowmm o6pasom:

pacTBOPAT coeanHeHne opMynbl | B aUeTOHe C NonyYeHneEM pacTBopa COEANHEHNS
dopmynbl | B ayeToHe n fobaBnsoT CEPHYKO KUCMOTY B aUETOHE K COeaMHEHUIO popmyrnbl | B
aueToHe Npu NepemMeLLMBaHNK, NPOAOITKAT NepemMeLlnBanne, cobupatoT TBEPA0E BELLECTBO U

CyLlaT ¢ nony4eHmnem Kpuctannmyeckon popmbl D cynbdara coeguHeHnsa popmynei |
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B HekoTOpbIX BapuaHTax peanusauyuun coegmHeHune dopmynel | nogeepraot obpaboTke

yNbTPasBYKOM, HarpeBatoT 1 3aTeM PacTBOPSIIOT B aL|€TOHE.

B HekoTopbIx BapuaHTax peanusaumm KoHLeHTpauus coeanHeHns dopmynbl | B aLeToHe

coctasnsget 10-30 mr/mn, npegnoyvTuTensHo 20 mr/mn.

B HekoTOpbix BapuaHTax peanv3auyuM KOHLEHTpauusi CEpPHOW KUCMOTbl B aLeToHe

coctasnseT 15-35 mMr/mn, npeanoyvTUTENBHO 25 Mr/mn.

B HekoTopbIx BapmaHTax peanusayumn nocne gobaBneHUs CEpHOW KUCMOTbl B aLETOHEe
NPOAOKAT MNEpEMELUMBAHNE MPU KOMHATHOW Temnepatype B TeueHne 4-48 vacos,

NpeanoYTUTENbHO B TeYeHne 24 4acos.

B HeKOTOpbIX  BapuaHTax peanu3auMum  TBEpAOe  BELWecTBO  cobupatot

LeHTpudyrmpoBaHuem v cyliaT B TeyeHne Houm B Bakyyme npum 30-60 °C.

OvdbpakTorpamma peHTreHOBCKOW NMOPOLLKOBOW AUdpaKLmMm Kpuctannumyeckon opmel E
dochata coeguHeHus opmynbl | cormacHo HacTosAwemy U300PETEHUD  COAEPXKUT
XapakTepuCcTMHeCKne Nukn npu yrnax 26, cocrasnaowmx 6,2° + 0,2°, 15,5° £ 0,2°, 17,4° £ 0,2° un
24,6° +£0,2°.

He orpaHuumBasce 4yem-nnbo, AaHHble PEHTFeHOBCKOW MOPOLLUKOBOW Audpakumm
kpuctannuyeckon dopmbl E pocthara coegmnHeHus oopmynbl | no n30b6peTeHuto nokasaHbl B

Tabnuue 6:

Tabnuua 6

OTHOoCcUuTENbHAgA

- WHTEHCUBHOCTb ANdpaKkLymm
ﬂ,l/l(bpaKLlI/IOI:HbIVI d (A) Lo
yron 26 (°) '

(Ha ocHOBE BbICOTbI NMKA)

6,2 14,24 100,0
15,5 5,70 22,4
17,4 5,09 16,9
24,6 3,62 16,1

He orpaHunumBasce dem-nubo, audpaktorpamma XPRD kpuctannudeckon ¢opmbl E

docara coeguHeHnss opmynebl | o n3obpeTteHunto nokasaHa Ha dur. 14,
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He orpaHnumsasce Yem-nubo, Tepmorpamma ACK kpuctannmueckon popmbl E bocpara

coeguHeHns copmynbl | nsobpeteHns nokasaHa Ha dur. 15.

HacTtoswee nsobpeteHne obecneunBaeTt cnocod nonyyeHns KpuctTannmyieckon opmbi

E dhochara coegmHeHns coopmynbl |, B HaCTHOCTK, CNocob OnuCbIBAETCS Cneayowmm o6pasom:

pacTBOPAT coeanHeHne opMynbl | B aUeToHe C NonyYeHnemM pacteopa COeVHEHNs
dopmynbl | B ayeToHe 1 f06aBnaiT HPOCHOPHYHO KUCMNOTY B aLUEeTOHE K COEAUHEHMIO hopMy bl
| B ayeToHe Npy nepemMeLuMBaHnn, NPOAOITKAIOT NepemMeLLmBaHne, cobupatroT TBEpL0E BELLECTBO

W cyLlaT ¢ nony4eHnem kpucrannumyeckonm popmel E pocara coegnHeHns coopmynbi |.

B HekoTopbIX BapuaHTax peanusauumn coeguHeHune dopmynbl | nogsepraot obpaboTtke

yNbTPasBYKOM, HarpeBaroT 1 3aTEM PacTBOPSIIOT B aL€TOHE.

B HekoTOpbIX BapmaHTax peanusaymm MonsipHOe COOTHOLLEHME coeauHeHna doopmynbil |

n cboccopHom kmcnoTel coctasnset ot 1:1,0 go 1:1,5.

B HEKOTOpbIX BapuaHTax peanusaumnm KOHLEHTpaUms coeguHeHmns oopmMynel | B aLeToHe

cocrasnget 10-30 mr/mn, npegnoyTutensHo 20 mr/mn.

B HekoTopbIxX BapuaHTax peanusauum KOHUEHTpauusa ocOpHON KACMNOTbI B aleToHe

coctasnset 15-35 mr/mn, npegnoyuTUTENbHO 25 Mr/mn.

B HekoTOpbIX BapuaHTax peanu3auum nocne pobasneHust pochopHOM KUCNOTbl B
aueToHe NMPOAOIHKAOT NepemMeLlnBaHmne npu KOMHaTHON TemnepaTtype B TedeHne 4-48 yacos,

NpeanoYTUTENBHO B TeYEHME 24 YacoB.

B  HeKoTOpbIX  BapuaHTax peanu3auMu  TBEpAOe  Bewectso  cobupatoT

LEeHTPUGYrMpoBaHMeM M CyLuaT B TeYeHne Houm B Bakyyme npwm 30-60 °C.

B HekoTOpbIX BapuaHTax peanusayMm MPOBOAAT  MNEPEKPUCTaNN3auuio  unu
KpUCTannuyeckoe npespaLleHme kpucrtannmyieckon dpopmbl E doccarta coeguHeHns popmynbi
| B pacTBopuTene, n NpoOAYKT NO-NpexHeMy npeacraBnsaeT cobon kpuctannuyeckyro copmy E
doccara coeauHeHns dopmynbl |, rae ykasaHHbI pacTBOpUTENb BbIOpPaH M3 rpynnbl,
COCTOSILUEN W3 MEeTaHona, aueToOHWUTPUNa, H-TenTaHa, METUNITUNKETOHa U NbbIX KX

komOuHauun.

B HekoTOpbIX BapuaHTax peanusayum BO BpPeEMS NepekpucTannusaymm  unu
KPUCTannM4ecKkoro npeBpaLleHns pacTBOpUTENb CMELUMBAOT C KpucTannuyeckon copmon E
doctharta coegmnHeHna popmynbl | ¢ NONyYEHNEM CYCMEH3UN, KOTOPYIO MepeMeLunBaloT npu

KOMHaTHOW TemnepaType, cobmparoT TBepaoe BELLECTBO M CyLuarT.
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B HekoTOpblX BapuaHTax peanu3auum BO BpeMs Mepekpuctannusaymm unm
KPUCTannm4yeckoro NpeBpaLleHmns NPOLOIPKUTENBHOCTb NEpEMELLNBAHNS COCTaBNAET OT 4 40 48

4yacos, NpeanoYTUTENbHO NepeMeLlnBaoT B Te4YeHNE HOYN,

B HekoTOpblIX BapuaHTax peanu3auyum BO BpeMs Mepekpuctannusaymm unm
KpUCTannm4yeckoro NnpespaLLeHns TBEPA0E BELLECTBO COOMPalOT LLEHTPUDYrupoBaHmem u cyLuar

B Te4YeHue Houu B Bakyyme npu 30-60 °C.

OundbpakTorpamma peHTreHOBCKOM MOPOLLKOBOW Audpakymm kpuctannuyeckon popmel F
doccharta coeauHeHus dopmynbl | cormacHo HacTosiwemMy M30DPETEHUIO  COAEPKMT

XapakTepucTn4eckmne nNukM npu yrnax 20, cocraensawowmx 16,6° £ 0,2°, 17,2° £0,2° n22,6° £ 0,2°.

B HekoTOpbIX BapmaHTax peanusayumn audpaktorpamma peHTreHOBCKOW MOPOLLKOBOM
Andpakumm kpuctannuyeckon dopmbl F doctata coepuHeHuns dopmynbl | cogepxut
XapakTepucTnieckmne nmuku npu yrnax 20, cocrasnswowmx 11,6° £0,2°, 14,8° £ 0,2°, 16,6° £ 0,2°,
17,2° £0,2°,22,6° £ 0,2° 1 26,6° £ 0,2°.

B HekoTOpbIX BapuaHTax peanusayum audpaktorpamma peHTreHOBCKOW MOPOLLKOBOM
andpakymm  kpuctannuyeckon gopmbl F doccarta coegunHeHns opmynbl | cogepuT
XapakTepucTnieckmne nuku npu yrnax 20, cocrasnsatowmx 11,1° £ 0,2°, 11,6° £ 0,2°, 14,8° £ 0,2°,
16,6° £0,2°, 17,2° £ 0,2°, 21,2° £ 0,2°, 22,6° + 0,2° n 26,6° £ 0,2°.

He orpaHuumBasce 4yem-nnbo, AaHHble PEHTFeHOBCKOW MOPOLLKOBOW Audpakumm
kpuctannuyeckon copmbl F docara coeguHeHus copmynbl | cormacHo HacTosemy

n300peTeHunto nokasaHbl B Tabnuue 7:

Tabnuya 7

OTHocuTENbHAgA

[INdPAKLMOHHBII WHTEHCMBHOCTb AUdpakymm

yron 29 (0) d (A) I, 0/0

(Ha ocHOBE BbICOTbI NMKA)

11,1 7,97 15,9
11,6 7,65 35,0
14,8 5,97 32,4
16,6 5,33 69,7
17,2 5,16 49,1

21,2 4,19 253




10

15

20

25

19

22,6 3,93 100,0

26,6 3,34 31,9

He orpanuumsasacek vyem-nnbo, gmnarpamma OMNP kpuctannuueckon opmbl F docara

coepuHeHust chopmynbl | no n3obpeTeHuto nokasaHa Ha dur. 16.

He orpaHnumsasce Yem-nmbo, Tepmorpamma [ACK kpucrannmnyeckon dpopmbl F pocdara
coeavnHeHns opmyrbl | No nzobpeTeHuio nokasaHa Ha dur. 17. Tepmorpamma [CK nokasbiBaer,
4YTO HavarnbHas To4Ka NnaeneHnst Kpuctannuyeckon popmbl F choctata coeguHeHus popmynbi

| no nsobpeteHuto coctaenset 198,78 °C.

He orpaHunuuBasch udem-nubo, rpaduk msorepmbl OCI kpuctannuyeckon copmbl F
doccarta coeguHeHns dopmynbl | cornacHo HacToswemy nsobpeteHmo nokasaH Ha dur. 18.
Mpacomk usotepmbl OCI nokasbiBaeT, YTO yBENUYEHME MacChl Kpuctannuyeckon dgopmbel F
hocara coeamHeHns dopmynbl | no nsobpeteHunto coctaenset 6,5 % 3a cuet abcopbuyum Bnaru
npyv OTHOCUTENbHOW BnaxHOCTN OT O % po 95 %. lpu oTHOCMTENbHOW BRaxHocTM 85 %
yBENUYeHMe Macchbl kKpuctannmyeckon popmel F pocdara coegmHeHns hopmynel | coctasnser
0,72 %; npn oTHOCUTENbHOW BNaxHoOCTN 70 % yBenu4eHne Maccbl KpucTannmyeckon gopmbl F
dochata coeguHeHus copmynbl | coctasnsetr 1,95 %. [locne nornoweHna Bnaru
Kpuctannuyeckasa oopma F pocdara coeguHernsa chopmynbl | He namensietca (cm. dur. 19 gna

aundbpaktorpammel XPRD nocne nornoweHns snaru).

Hacrtoswee nsobpeteHrne obecneunBaeT cnocod nonyydeHus Kpuctannmyieckon oopmbi

F docdara coeguHeHms chopmynebl |, B 4aCTHOCTU, CNOCOD ONUCBIBAETCA Cneaylowmm obpasom:

pacTBOPSAT Kpuctannmyeckyto opmy E docdarta coegnHeHua chopmynel | B nepsom
pacTBopuTene ¢ NonyyYeHnem kpuctannmdeckon dopmel E pocthata coegmnHeHns dopmyneol | B
nepsom pacTteopuTene, 400aBnAlT aHTUPaCcTBOPUTENDb, NEPEMELLMBAIOT, COBMparoT TBEPAOE
BELLECTBO U CyLLaT C NOMy4YEeHMEM KpucTannuyeckon chopmbl F dpoctarta coegnHeHma popmynbi

I; nnn

B HEKOTOPbIX BapuaHTax peanunsauun MNepBbid pacTBOPUTENb NpeacTtaBnseT coboun
pPacTBOPUTENDb, KOTOPLIN MOXET PacTBOPSATL Kpuctannmyeckyto dopmy E doctaTa coegmnHeHus
dopmynbl |, nNpPeanoYTUTENbLHO METaHON;, aHTUPacTBOpUTENb npeactaenset cobown
pacTBOPUTENb, KOTOPLIA Mano pacTBOPSIET KpucTannudeckyto oopmy E docdara coegnHeHus

cdopmynel |, npeanodTUTENBHO N3oNponuniayeTar.
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B HekoTopbIx BapuaHTax peanusayuu nepBbli pacTBOpUTENb 400aBNSiOT B KONUYECTBE,

KOTOpOE MOXET MOMHOCTbID pacTBOPUTbL Kpuctannuyeckyo cdopmy E docdara coeanHeHns

dopmynbl |.

B HekoTOpbIX BapuaHTax peanmsayumn aHTMpacTBopuTenb NCNONb3yIOT AN pasbasneHuns
pactBopa kpuctannudeckon opmbl E docdata coeavHenua dopmynel | B nepsom

pacteoputene B 5-15 pas, npegnovtutensHo B 10 pas.

B HekoTOpbIX BapuaHTax peannsayum nocne pactBOPEHUst Kpuctannmydeckon opmel E
docara coegmHeHus chopmynel | B nepsom pactesoputene o6asnsatoT HeOOoMNbLUOE KONUYECTBO
3aTpaBOYHbIX KPUCTANMoB KpucTannunyeckon gopmel F poctara coegmHeHms dopmynbl | 4o TeX

nop, noka cucTema He CTaHeT crierka MyTHOW, a 3aTem A00aBnsAoT aHTUPacTBOPUTENb.

B HekoTopbIx BapuaHTax peanusayum nocne ApobaBneHus aHTUpPacTBOPUTENS
NPOAOIKAT NepemMeLlumBaHMe Mpu KOMHATHOW Temnepatype B TeuveHne 4-48 vacos,

NPeanoYTUTENBHO B TEYEHNE 24 4acos.

B  HekoTOpbIX  BapuaHTax  peanusauyum  TBepaoe  Bewectso  cobupatoT
LeHTpudyrmposaHmem n cyLuat B Bakyyme npu temneparype ot 30 go 60 °C, npeanoyTutensHo
npn 50 °C.

OvdbpakTorpamma peHTreHOBCKOW NOPOLLKOBOW AN pakuymmn kpuctannmyieckon popmbl G
Mesunara coeauHeHus dopmMynbl | cormacHo HacToswemy WU300pETEHUIO  COAEPXKUT

XapakTepucTudeckmne nuku Npu yrnax 20, cocrasnsowmx 8,6° £0,2°, 19,9° £0,2° 1 24,9° £ 0,2°.

B HekoTOpbIX BapuaHTax peanusayun audpaktorpamma peHTreHOBCKOW MOPOLLKOBOM
andpakymm kpuctannudeckorn dopmbl G mesunara coeguHeHus opmynbl | cogepxur
XapakTepucTudeckmne nukm npu yrnax 26, cocraesnsawowmx 8,6° £ 0,2°, 18,1° £ 0,2°, 18,6° £ 0,2°,
19,9° £ 0,2°,24,0° £ 0,2° 1 24,9° £ 0,2°.

He orpaHuumBasce 4em-nmbo, AaHHble PEHTTEHOBCKOW MOPOLLUKOBOW Audpakymm
Kpuctannuueckon ¢opmbl G mesmnata coeguHeHua Gopmynbl | cornmacHo HacTosiemy

n3obpeTeHuto nokasaHbl B Tabnuye 8.

Tabnuuya 8
OtHocuTenbHasa
- WHTEHCUBHOCTb Andpakymm
OndpakyMoHHbBIN d (A) L%

yron 20 (°)

(Ha ocHOBE BbICOTbI NMKA)
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8,6 10,32 100,0
18,1 4,88 56,9
18,6 4,76 62,7
19,9 4,456 87,1
240 3,71 23,0
25,0 3,57 76,1

He orpaHuumsasace Yem-nubo, gnarpamma MNP kpuctannunyeckon dopmbl G mesunara

coeanHeHuns chopmynbl | no nsobpeTteHuto nokasaHa Ha dur. 20.

He orpaHuuusasce yem-nnbo, Tepmorpamma ACK kpucrtannuyeckon popmbl G mesunarta
coefuHeHns hopmynbl | No nsobpeTteHmto nokazaHa Ha dur. 21. Tepmorpamma [JCK nokasbisaer,
YTO Ha4anbHas To4Ka NnaBneHns kpuctannmueckon popmel G MeannaTta coeguHeHns PopMyrbl

| no nsobpeteHunio cocrasnsaet 218,78 °C.

He orpaHnumsasch 4em-nnbo, rpacduk mnsotepmbl OCI kpuctannuyeckon dopmbl G

mMesunarta coegmHeHusa dopmynbl | No naobpeTeHnto nokasaH Ha dur. 22.

Hacrtoswee nsobpeteHrne obecneunBaeT cnocod nonyyeHus Kpuctannmyieckon oopmbi

G mesnnara coeguHeHus opmynbl |, B YaCTHOCTK, Cnocod onucbiBaETCs crneayowmm obpasom:

pPacTBOPAOT coeauHeHne dopMynbl | B aLeToHe ¢ NonyYyeHnemM pacteopa CoeaunHeHNs
cdopmynkl | B aueToHe u 4o6aBnAT METAHCYNb(OHOBYKO KUCMOTY B aLETOHE K COEAMHEHWUIO
chopmynkl | B aLeToHe Npu NnepemeLLnBaHm, NPOLOMKAOT NepemMeLLnBaHme, cobupatoT TBepaoe
BELLECTBO W CyLLaT C NOMyYeHneM Kpuctannmyeckon popmbl G Mesunara coeguHeHns hopmynbi
l.

B HekoTopbIX BapuaHTax peanuisauyuu coeguHeHue dpopmynel | nogeepraot o6paboTke

yNbTPa3BYKOM, HarpeBatoT 1 3aTeM PacTBOPSIIOT B aLl€TOHE.

B HekoTOpbIX BapuaHTax peanusaummu KoHLeHTpauus coeauHenms dopmynel | B aueToHe

coctaensget 10-30 mr/mn, npegnoyTuTensHo 20 mr/mn.

B HekoTOpbIX BapuaHTax peanusauvu KOHLUEHTpauusi MeTaHCyrb(OHOBOW KUCMNOTbI B

aueToHe cocrasnsaeT 15-35 mr/mn, npeanoyuTUTENBLHO 25 Mr/Mn.
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B HekoTopbIX BapmaHTax peanusauyum nocrne ao6aBneHns MeTaHCynbqOHOBOW KNCMNOTbI
B aLETOHE NPOAOITKAOT NEPEMELLMBAHNE NPU KOMHAaTHOW TemMneparype B TedeHne 4-48 4acos,

NpPeanoYTUTENBbHO B TeYeHNe 24 4acos.

B  HeKOTOpbIX  BapuaHTax peanu3auMu  TBEpAOe  BELWecTBOo  cobupatoT

LeHTpUdYrmpoBaHUem v cyLuar B Te4eHne Houm B Bakyyme npu 30-60 °C.

OndpakTorpamma peHTreHOBCKOW NOPOLLKOBOWN ANMpakumMm kpuctannmyeckon copmbl H
rmgpobpommaa coeamHeHns opmMynbl | COrmacHo HacTosieMY W30DOPETEHUIO COAEPXKUT

XapaKkTepUCTUYECKNE NUKK Npu yrnax 20, coctasnsowmx 7,2° £0,2°, 20,7° £0,2° 1 24,0° £ 0,2°.

B HekoTOpbIX BapuaHTax peanusauyum audpaktorpamma peHTreHOBCKOW MOPOLLKOBOM
aAndpakumn kpuctannmyeckon cdopmbl H rmgpobpommnaa coeagmHeHusa opmynbl | coaepruT
XapakTepucTnieckmne nukm npu yrnax 20, cocraesnswowmx 7,2° £ 0,2°, 17,9° £ 0,2°, 18,8° £ 0,2°,
20,7° £0,2° n24,0° £ 0,2°.

B HekoTOpbIX BapuaHTax peanusauyum gudpaktorpaMma pPeHTreHOBCKOW MOPOLLKOBOW
Andpakumm kpuctannuyeckon copmbl H rugpobpomuaa coegmHeHns copmynbl | cogepxuT
XapakTepucTM4Heckne nNMku npu yrnax 26, cocrasnsawowmx 7,2° + 0,2°, 11,9° £ 0,2°, 17,0° £ 0,2°,
17,9° £ 0,2°, 18,8° £ 0,2°, 20,7° £ 0,2°, 24,0° £ 0,2° n 27,5° £ 0,2°.

He orpaHuumBasce 4yem-nnbo, AaHHble PEHTTeHOBCKOW MOPOLLKOBOW Audpakumm
kpuctannudeckon dopmbl H ruapobpommga coeguHeHuns oopmynbl | o n3odpeTeHmto nokasaHbl

B Tabnuue 9.

Tabnuya 9

OTHOoCUTENBHagA

[INdPAKLMOHHBIIA WHTEHCMBHOCTb AUdpakymm

yron 29 (0) d (A) I, 0/0

(Ha ocHOBE BbICOTbI NMKA)

7,2 12,34 100,0
11,9 7,40 22,1
17,0 521 29,1
17,9 4,94 50,0
18,8 4,73 457

20,7 4,28 73,1
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24,0 3,70 57,3

27,5 324 18,9

He orpaHnumBasace yem-nnbo, pauarpamma OMNP  kpuctannuyeckon ¢opmbl H

rmapobpomumga coeguHeHus oopmynbl | No nsobpeteHnto nokasaHa Ha dur. 23.

He orpaHuumsasce uvem-nubo, Ttepmorpamma [OCK «kpuctannuuyeckon dopmbl H

rmapobpomumga coeguHeHus oopmynbl | No nsobpeteHnto nokasaHa Ha dur. 24.

HacTtoswee nsobpeteHne obecneunBaeTt cnocod nonyydeHns Kpuctannmyieckon oopmbi
H rmagpobpomnga coeamHeHms copmynbl |, B 4aCTHOCTK, cnoco® OnMCbIBaEeTCs CreayoLmm

obpasom:

PacTBOPSIOT COeAUHEHNE (hOPMYIbl | B aUeTOHe C MoMny4YeHMeM pacTBopa COeauHEHNS
copmynbl | B aLeToHe 1 f06aBnsoT GPOMUCTOBOAOPOAHYIO KACTOTY B ALETOHE K COEAUHEHUIO
cbopmynbl | B aLeTOHe Npu NepeMeLLMBAHNN, NPOLOIKAOT NepeMeLLIMBaHme, COBUParoT TBepa0e

BELLECTBO U CyllaT C MOMyYeHUeM Kpuctannmyeckon opmbl H rugpobpomuga coeauHeHust

dopmynbil |.

B HekoTopbIx BapuaHTax peanusauuu coeagunHeHue dopmynbl | nogsepratot o6paboTke

yNbTPa3BYKOM, HAarpeBatoT 1 3aTEM PaCTBOPSIIOT B aL|ETOHE.

B HeKoTopbIX BapuaHTax peanusaumm KoHLeHTpauns coeanHenms chopmynel | B auetoHe

coctasnget 10-30 mr/mn, npegnoyvTuTensHo 20 mr/mn.

B HekoTopbIX BapuaHTax peanusaumu KoHLEHTpauus 6poMUCTOBOAOPOLHOW KACHOThI B

aueToHe coctasnseT 15-35 mr/mn, npegnoyuTUTENBLHO 25 Mr/mnn.

B HekoTopbix BapmaHTax peanusaumm nocrne gobasneHns 6poOMMCTOBOLOPOAHON KUCIOTbI B
aueToHe NPOoAOITKaOT NEPEMELLMBaHME NMPU KOMHAaTHOW TemnepaType B TedeHne 4-48 yacos,

npeano4YTUTENBLHO B TeYEHME 24 4Yacos.

B  HeKOTOpbIX  BapuaHTax peanu3auMuM  TBEpAOEe  BEWEecTso  cobupatoT

LEeHTPUGYrmpoBaHeM v cyLuar B Bakyyme B TedeHne Houm npm 30-60 °C.

B HekoTOpbix BapuaHTax peanu3auuyM MNPOBOAAT  MEPEKpPUCTannU3auuio  Unm
KpucTannuyeckoe npeBpalleHne kpuctannuueckon dopmbl H rugpobpomuaa coegmHeHus
dopmynbl | B pacTBopuTene, N NPOAYKT NO-MPEXHEMY NPEACTaBNseT cobon KpUCTannYeCcKyo
dopmy H rmgpobpommnaa, roe ykasaHHbl pacTBOPUTENDb BbIOpPaH M3 rpynnbl, COCTOALLEN U3

aueToHUTPUNa, METUNITUNKETOHA N NIOOBLIX X KOMOMHALWIA.
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B HekoTopbiX BapuaHTax peanusauun nepekpuctTannusauns Unuv Kpuctannmyeckoe

npeBpaLLeHne BKNoYaeT cnegyoLmne cragum:

CMELUMBaHNWE OfHOro unm obouMx U3 auyeToHuTpurna W METUMSTUNKETOHA, C
kpucTtannuyeckon popmon H rugpobpommaa coegmHeHns Gopmynbl | ¢ NONy4YeHneEM CycrneHsuuy,
nepemMeLuMBaHne Npu KOMHaTHOM Temneparype, LeHTpudyrmposaHne, c6op TBEPAOro BeLecTsa

N CYLLIKY;

NPeAnoYTUTENBHO  AoDaBneHne oaHoro wunm  oboux U3 aueToHuTpuna wu
METUNITUNKETOHA, B COCYh C Kpuctannudeckon dopmon H rugpobpommga coegumHeHus
dopmynbl | € nonyyYeHMeM CyCneH3uu, MNepeMeELLUMBaHNE MNpPU KOMHAaTHOW TemnepaTtype,

LeHTpudpyrmpoBaHune, cOop TBEPLOro BELLECTBA U CYLLIKY.

[dvdbpakTorpamma peHTreHOBCKOW MOPOLLKOBOW ANdPaKLMM KpucTannmyeckon dopmel J
rmgpobpommaa coeanmHeHns opmMynbl | COrmacHoO HacTosiLeMy W300PETEHUIO COAEPXKUT

XapakTepUCTMHECKNE NUKN Npu yrnax 20, coctasnsowmx 6,2° £ 0,2° n 15,0° £ 0,2°.

He orpaHuumBasce 4em-nnbo, [aHHble PEHTreHOBCKOWM MOPOLUKOBOM Audpakymm
KpucTannuyeckon dopmsbl J rugpobpommaa coegmHeHnsa oopmyrbl | o n3obpeTeHnto nokasaHbl

B Tabnuue 10.

Tabnuya 10
OTHocuTenbHas
- WHTEHCUBHOCTb ANdpaKkLmm
ﬂ,l/l(*)paKLU/IOI-:HbII/I d (A) Lo
yron 26 (°) ’
(Ha ocHOBE BbICOTbI NMKA)
6,2 14,23 51,2
15,0 5,88 43,0

He orpaHnumBasce 4yem-nnbo, pguarpamma [P kpucrannudeckon dopmbl J

rmapobpomumga coeguHeHus oopmynbl | no nsobpeteHnto nokasaHa Ha dur. 25.

HacTosiwee nsobpererHne obecneunsaet cnocod nonyveHns KpuctTannuieckon gopmel J
rmgpobpommaa coeauHeHuss opmynbl |, B 4aCTHOCTU, CNOCOO OMMUCLIBAETCA CreayoLUM

obpasom:

pacTBOPSAIOT coeauHeHne opMynbl | B 3TunaueTate C MONyd4eHUeM pacTBopa

coeavHeHns copmynbl | B aTunauyetate u o6aBnsioT OGPOMUCTOBOLOPOLHYIO KUCNOTY B
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aTunaueTare K coeauHeHuto opmMynbl | B aTMnayeTare npu nepemMeLunBaHny, npoaornKatoT
nepemeLuBaHne, cobupaloT TBepAoe BELLECTBO C MNOMyYEHUEM KpUCTanmmyeckon opmbl J

rmapobpomunga coeguHeHus oopmynbi |.

B HekoTopbIX BapuaHTax peanusauumn coeguHeHune dopmynel | nogeepraot obpaboTke

yNbTPasBYKOM, HarpeBatoT 1 3aTeM PacTBOPSIOT B aTUNaleTare.

B HeKOTOpbIX BapuaHTax peanumsauun KOHUEHTpauma coeauHeHust cdopmynbl | B

atunauetare coctasnaeT 10-30 mr/mn, npegnoytuteneHo 20 mr/mn.

B HekoTopbIX BapuaHTax peanusaymu KoHLUEHTpaunst 6pOMUCTOBOLOPOLHOM KUCOTbI B

aTnnayetare cocrasnaeT 15-35 mr/mn, npeanodyTUTeneHo 25 mr/mn.

B HekoTOpbix BapuaHTax peanusauum nocne pobasneHus 6GpOMUCTOBOLOPOLHOM
KUCMOTbI B 3TUNayeTare NpoaoKatT NnepemMeLLnBaHme Npyu KOMHaTHON TeMneparype B TeYeHne

4-48 yacos, NpeanoyYTUTENbHO B TeYeHMe 24 4acos,

B HekoTOpbIX  BapuaHTax peanu3ayuM  TBEPAOE  BeLlectso  cobupatot

LEeHTPUdyrupoBaHmem 1 cyLuar B Te4eHne Houu B Bakyyme npu 30-60 °C.

OvndpakTorpamma peHTreHOBCKOW NOPOLLKOBOW Andbpakummn kpuctannmyeckon doopmbl K
rmapobpomumaa coeauHeHnss oopmynbl | COrmacHO HacToseMy W30OPETEHUMIO COAEPKUT

XapakTepucTuieckmne nukm npu yrnax 20, cocraenarowmx 17,1° £0,2°,22,0° £ 0,2° n 24,2° £ 0,2°.

OndpakTorpamma peHTreHOBCKOW NOPOLLKOBOW Andbpakuum kpuctannmieckon dopmel K
rmapobpommaa coeamHeHns hopMynbl | COAEPXKUT XapakTepPUCTMHECKUE MUKK NpU yrnax 26,
coctasnsowmx 17,1° £ 0,2°, 20,1° £ 0,2°, 22,0° £ 0,2°, 22,6° + 0,2°, 24,2° + 0,2° n 28,8° £ 0,2°.

OndpakTorpamma peHTreHOBCKOW NOPOLLKOBOW Audbpakuum kpuctannmdeckon dopmel K
rmapobpomumaa coeamHeHns popmMynbl | COAEPXKUT XapakTepUCTUHECKUE NUKK Npu yrnax 26,
coctasnsowmx 9,5° + 0,2°, 17,1° £ 0,2°, 20,1° £ 0,2°, 22,0° £ 0,2°, 22,6° + 0,2°, 24,2° + 0,2°,
27,7°£0,2°n 28,8° £ 0,2°.

He orpaHuumBasce 4em-nmbo, AaHHble PEHTTEHOBCKOW MOPOLLKOBOW Audpakymm
Kpuctannudeckon copmbl K rugpobpommga coegmHeHms opmynbl | cormacHo HacToswemy

n306peTeHnto nokasaHobl B Tabnuye 11:

Tabnuuya 11

OTHocuTenbHasa
d (A) WHTEHCUBHOCTb Anbpakymnm
I, %

OunbpakynoHHbIN
yron 26 (°)
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(Ha ocHOBE BbICOTbI NMKA)
9,5 9,26 23,3
17,1 5,19 55,6
20,1 4,40 33,9
22,0 4,04 100,0
22,6 3,94 31,1
23,6 3,76 30,6
242 3,67 36,7
27,7 3,21 19,3
28,8 3,10 32,9

He orpaHnumBasce dem-nubo, aunarpamma [AMNP  kpuctannuueckon dopmbl K

rmapobpommga coeguHeHns popmynbl | No nsobpeteHnto nokasaHa Ha dur. 26.

He orpaHuumsasace uem-nubo, Ttepmorpamma [LOCK kpuctannuueckon dopmbl K

rmapobpomuaa coeguHeHus oopmynbl | no nsobpeteHnto nokasaHa Ha dur. 27.

He orpaHnumBascb udem-nubo, rpacpuk msotepmbl ACI kpuctannuyeckon gopmbl K
rmapobpomunga coeguHeHms opmynbl | cornacHo HacTosLWeMy M3obpeTeHnto nokasaH Ha dur.
28. Npaduk nsotepmbl ACI nokasbiBaeT, YTO yBENUYEHME MACChl KpUCTannu4eckon opmel K
rmapobpomunga coeguHeHna chopmynbl | no nsobpeteHnto coctasnsaeT 11,84 % ns-3a abcopbuynn
BNary nNpu oTHOCUTENbHON BAAXHOCTU OT O % [0 95 %, 4TO yKasbiBaeT Ha MrpOCKONMYHOCTb
obpasya. Kpmeas abcopbumm Bnarm BO Bpems gecopbumm LEeMOHCTPUPYET TUCTEPE3UC B
coyeTaHum ¢ gudppakrorpammon XPRD obpasya go n nocne ncenegosanmsa OCI (gnarpamma
OMP nocne nccneposaHns nokasaHa Ha dur. 29), YTO ykasbiBaeT Ha TO, YTO KpucTannuyeckas

dopma K rugpobpommnaa coeguHeHms dopmynbl | nuameHunace nocne abcopbuum snaru.

Hacrtoswee nsobpeteHne obecneunBaeT cnocod nonyyYeHus KpuctTannmydeckon opmbi
K rmgpobpommnaa coeauHeHnsa opmynel |, B 4aCTHOCTK, CNocob OMUCBIBAETCS CNEAYOLWUM

obpasom:

NPOBOAAT NEPEKPUCTANNNIALMIO UINN KPUCTANNINYECKOE NPEBpaLLeHNE KPUCTanMM4eCckon
dopmbl H rugpobpommnga coegmHeHns dopmynbl | B H-rentaHe ¢ Nony4YeHnemM KpUCTannmy4eckom

dopmbl K rugpobpomuaa coegnHeHns dopmynsbil |.
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B HekoTOpbIX BapmaHTax peanusaynm CMELUMBAIOT H-FenTaH C KpUCTannmyeckon opmon
H rmgpobpomumpga coeauHeHns copmynbl | ¢ NONy4EHUEM CYCMEH3UKN, MEPEMELUMBAIOT MPU
KOMHartHOW Temnepartype, cobupaloT TBepaoe BELWECTBO W cywar C  MonyvYeHuem

KpucTannuyeckon copmbl K rugpobpomuga coegmHeHust hopmynbi .

B HekoTOpbIX BapnaHTax peanusayum fo6aBnsaioT H-renTaH B COCyh C KpUCTannmyeckon
dopmon H rugpobpommnga coeanHeHnsa chopmynel | C NONy4eHMEM CyCrneH3nm, nepemMeLlnsatoT
NPy KOMHATHOW Temneparype, cobupalT TBepAoe BELEeCTBO M cywar C MNonyvYeHueMm

KpucTannuueckon copmbl K rugpobpommnga coegmHeHms hopmynbi |

B HekoTOpbIx BapuaHTax peanusauum NpoaorkUTENbHOCTb NepeMeLIMBaHNS COCTaBnNseT

4-48 yacos, NpeanouTUTENbHO 24 Yaca;

B HeKOTOpbIX  BapuaHTax peanu3auMu  TBepAaoe  BewecTso  cobupatoT

LeHTpudyrmpoBaHuem v cyLuar B TeyeHne Houm B Bakyyme npu 30-60 °C.

OudpakTorpamma peHTreHOBCKOW MOPOLLKOBOW ANMpaKkummn KpUcTannm4eckon popmel L
dhymapara coeavHeHns opmynbl | COrmacHO HacTosilemy W300pETEHUIO COAEPXKUT

XxapakTepucTuyeckmne nukn npm yrnax 20, cocrasnsowmx 6,1° £ 0,2°, 16,3° £ 0,2° n 26,4° £ 0,2°.

OvndpakTorpamma peHTreHOBCKOW MOPOLLKOBOW ANcpakuumn Kpuctannm4eckon popmel L
dymapara coeamHeHnss opmMynbl | COAEPXKUT XapakTEPUCTUYECKME MUKA Npu yrnax 26,
cocTtasnsowux 6,1° £ 0,2°, 13,4° £ 0,2°, 15,7° £ 0,2°, 16,3° £ 0,2° n 26,4° £ 0,2°.

OndpakTorpamma peHTreHOBCKOW NOPOLLKOBOW AMdPaKkLumM Kpuctannmyeckon dopmel L
dymapara coeamHeHnss opMynbl | COAEPXKUT XapakTepUCTUYECKME NUKA npu yrnax 26,
coctasnsowmx 6,1° + 0,2°, 13,4° + 0,2°, 15,7° £ 0,2°, 16,3° £ 0,2°, 22,6° + 0,2°, 23,2° + 0,2°,
23,8°+0,2°126,4°+0,2°.

He orpaHnumBascb 4em-nnbo, AaHHble PEHTTEHOBCKOW MOPOLLKOBOW audpakumm
Kpuctannundeckon opmbl L dymapara coeauHeHuss opmynbl | cormacHo HacTosLemy

n306peTeHNnto NokasaHbl B Tabnvye 12.

Tabnuya 12
OTHocuTenbHasa
- WHTEHCUBHOCTb AnddpakLmm
OndpakynMoHHbIN d (A) 9%

yron 208 (°)

(Ha ocHOBE BbICOTbI NMKA)

6,1 14,56 100,0
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13,4 6,60 12,6
15,7 5,63 15,8
16,3 5,43 68,1
22,6 3,93 11,4
23,2 3,84 11,3
23,8 3,74 9,6
26,4 3,37 37,6

He orpaHuumnsasce yem-nnbo, gnarpamma QNP kpucrannunyeckon popmbl L pymapara

coeauHeHns opmynebl | no n3obpeteHuto nokasaHa Ha dur. 30.

He orpaHuuunsasce yem-nubo, Tepmorpamma ACK kpuctannuueckon opmbl L pymapara

coeavnHeHns hopmynbl | No nsobpeTeHnto nokasana Ha dur. 31.

HacTosiwee nsobpereHme obecneunsaet cnocob NonyyveHns Kpuctannmyeckon opmbl L

hymapara coeguHeHuns hopmyrbl |, B HaCTHOCTK, CNOCOD ONUCLIBAETCA CNeAyoLWmMM 00pa3oMm:

pacTBOPAT coeauHeHne dopmynbl | B pacTtBoputene € nonyvYeHMem pacTteopa
coeaunHeHus hopmynbl | B pacteoputene n po6aBnsaT ymapoByO KUCMOTY B 3TaHONe K
coeavHeHno hopmynbl | B pacTBopuTene npm nepeMeLLMBaHMM, NPOAOIMKAOT NEPEMELLNBAHME,
cobupaloT TBEpA0e BELLECTBO U cyllaT C NonyyYeHnem kpuctannuyeckon gpopmbl L pymapara

coegunHeHna popmynbl I

B HekoTopbIX BapuaHTax peanusauuun coeguHeHue dopmynel | nogeepratot obpaboTke
YyNbTPa3BYKOM, HarpeBatoT M 3aTeM pacTBOPSIOT B pacTBOpUTENE, MpUYEM pPacTBOPUTENb

BbIOpaH U3 rpynnbl, COCTOSILLIEN U3 3TUNaueTarta, aueToHa 1 nobbix X KOMOMHaLMNA.

B HeKOTOpbIX BapuaHTax peanmMsauun KOHUEHTpaumsa coeauHeHust cdopmynbl | B

pactesoputene coctasndaet 10-30 mr/mn, npeanovtTutensHo 20 Mr/mn.

B HekoTOpbIX BapuaHTax peanusauuy KOHLEHTpauus ymMapoBOW KUCMOTbI B 3TaHone

cocTtasnset 15-35 Mr/mn, npegnoyvTUTENBHO 25 Mr/mn.

B HekoTopbix BapuaHTax peanusauum nocne aobasneHns ymapoBOW KUCNOTbl B
3TaHOMe NPOAOITKAIOT NEPEMELLMBAHME NMPU KOMHATHOW TemnepaTtype B Te4YeHne 4-48 4acos,

NpPeanoYTUTENbHO B TEYeHNe 24 4acos.
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B  HeKOTOpbIX  BapuaHTax peanu3auMu  TBEPAOEe  BEWecTso  cobupartoT

LEeHTpUdYrmpoBaHneM v cyLuar B Te4eHne Houm B Bakyyme npm 30-60 °C.

OndpakTorpamma peHTreHOBCKOW MOPOLLKOBOM AUdpakynm Kpuctannmyeckon opmel M
BeH3oncynbdoHaTa coeguHeHns hopmyrbl | COrmacHo HacTosILEMY M30OPETEHMIO COAEPXKUT
XapaKkTepuCcTU4eCckne nNukn Npu yrnax 28, cocrasnsatowmx 7,5° £ 0,2°, 18,5° £ 0,2°, 25,2° £ 0,2° n
29,8°£0,2°.

OnpakTorpamma peHTreHOBCKOW NOPOLLKOBOW Ancpakymm Kpuctannmyeckon opmel M
B6eH3oncynbdoHaTa coegnHEHNS HOPMYIbl | COAEPKUT XapakTePUCTUUECKNE NNKN NpK yrnax 20,
coctasnswowux 7,5° £ 0,2°, 14,1° £ 0,2°, 15,2° £ 0,2°, 18,5° +. 0,2°, 22,4° + 0,2°, 23,0° £ 0,2°,
25,2°+0,2°n29,8° £ 0,2°.

OndpakTorpamma peHTreHOBCKOW MOPOLLKOBOW AMUdpakLum Kpuctannmyeckon popmel M
B6eH3oncynbdoHaTa coegnHEHNS OPMYIbl | COAEPXKUT XapakTepUCTUIECKME NKN Npu yrnax 20,
coctasnswowux 7,5° £ 0,2°, 12,5° + 0,2°, 14,1° £ 0,2°, 15,2° + 0,2°, 18,5° £ 0,2°, 22,4° £ 0,2°,
23,0°+0,2°,24,6° £ 0,2°, 25,2° £ 0,2° 1 29,8° £ 0,2°.

He orpaHuumBasce 4em-nnbo, AaHHble PEHTrEeHOBCKOM MOPOLLKOBOM Audpakuymm
Kpuctannuyeckon opmbl M OGeHsoncynboHata coeauHeHus dopmynbl | cornacHo

HacTosiLeMy 300 peTeHunto nokasaHbl B Tabnuye 13.

Tabnvya 13
OTHocuTenbHas
D.MCSE):J-II(LZWéO(I:I)-ibIVI dA) MHTeHCMBHOEEZAMq)paKLIMM
(Ha OCHOBE BbICOTbI NMKA)
7,5 11,72 100,0
12,5 7,08 16,5
14,1 6,28 19,4
15,2 5,82 19,0
18,5 4,80 48,6
22,4 3,96 393
23,0 3,87 227
24,6 3,62 17.6
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252 3,54 45,3

29,8 2,99 51,3

He orpaHnumBasce u4em-nubo, puarpamma LAMNP  kpuctannunyeckon opmbl M

BeHsoncynbthoHaTa coeguHenns popmynbl | No nsobpeteHnto nokasaHa Ha dur. 32.

He orpaHnumBascb 4em-nubo, Tepmorpamma [OCK kpucrannuueckon opmbl M
OeHsoncynbhoHaTta coeauHeHusa opmynbl | no umsobpeteHmo nokasaHa Ha dur. 33.
Tepmorpamma JCK nokasbiBaeT, YTO Ha4anbHas To4ka nnasneHns Kpuctannmyeckon gopmsl M

B6eH3oncynbgoHaTa coeguHeHunsa dopmyna | no nsobpeteHunio coctasnseT 198,73 °C.

He orpaHuumsasce yem-nubo, rpadcduk mnsorepmbl ACI kpuctannuueckon dopmbl M
BeHnsoncynbdoHaTa coegmnHeHmsa popmynbl | cormacHo HacToswemMy M3obpeTeHno nokasaH Ha
®ur. 34. Mpaduk n3otepmbl JCI nokasbiBaeT, YTO yBENUYEHNE MACChl KPUCTANNNYECKON PopMbl
M 6eHsoncynbdoHaTa coeguHeHne dopmynbl | no mnsobpeteHnto mus-za abcopbumm Bnaru
coctasnseT 4,6 % npu OTHOCUTENBbHOW BNaXHOCTM oT O % a0 95 %. Npu OTHOCUTENbLHOWM
BnaxHocTn 85 % yBennyeHne maccbl kpucrtannuyeckon dopmbl M 6GeHsoncynbgoHaTta
coeavnHeHns opmynbl | coctaBnset 0,54 %; npy OTHOCUTENBHOW BNaxHOCTN 70% yBenuyeHue
Macchbl kpuctannuyeckorn cdopmbl M 6eH3oncynbdoHaTa coegmnHeHuss opmynbl | coctaBnseT
0,97 %. Nocne abcopbumm Bnaru kpuctannuyeckas dopma M 6eHsoncynbdoHaTa coegmnHeHns
dopmynebl | He namensietcs (gudpaxkrorpamma XPRD nocne abcopbumm Bnaru nokasaHa Ha our.
35).

Hacrtoswee nsobpeteHne obecneunBaeTt cnocod nonyydeHus KpuctTannmyieckon oopmbi
M 6eHsoncynbtoHaTa coegmHeHms dopmMyIbl |, B YaCTHOCTU, CNOCO6 ONUCLIBAETCS CrEAYIOLLNM

obpasom:

pacTBOPAIOT coeauHeHne dopmMynbl | B aLeToHe ¢ MornyYyeHMem pacTeBopa CoeaunHeHNs
cdopmynkl | B aueToHe n gobaBnsioT 6eH30ncynbOHOBYIO KACMOTY B aLETOHE K COEAUHEHUIO
chopmynkl | B aLeToHe nNpu nepemMeLlrBaHin, NPOLOMKatoT NepemeLLmBaHme, cobupatoT TBepoe

BELLECTBO W CyLLaT C Nnorny4yeHnem Kpuctannmyeckon opmbl M 6eH3oncynbgoHaTa coeguHeHmns

dopmynbl |.

B HekoTOpbIX BapuaHTax peanusauyuu coegmHeHue dopmynel | nogeepraot o6paboTtke

yNbTPasBYKOM, HarpeBatoT 1 3aTeM PacTBOPSIIOT B aLl€TOHE.

B HeKoTopbIX BapuaHTax peanusaumm KoHLeHTpaums coeanHeHns opmynel | B aLetoHe

coctaensget 10-30 mr/mn, npegnoytuTensHo 20 mr/mn;
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B HekoTOpbIX BapuaHTax peanusayuu KoHUEHTpauus 6eH30ncynbgOHOBOW KUCMOTbI B

aueToHe cocrasnsaeT 15-35 mr/mn, NnpegnoyuTUTENLHO 25 Mr/Mmim,

B HekoTOpbIX BapnaHTax peanmsaumm nocne gobasneHnsi 6eH30ncynsPOHOBON KUCMNOThI
B AUETOHE NPOoAOITKAT NEPEMELLMBAHNE NPU KOMHATHOWN TEMNepaType B Te4eHne 4-48 yacos,

npeanoYTUTENBLHO B TEYEHME 24 4acos;

B HeKOTOpbIX  BapuaHTax peanu3auMu  TBEpAOe  BEWecTBo  cobupatoT

LEeHTpUdYrupoBaHnem 1 cyLuaT B Te4eHne Houu B Bakyyme npu 30-60 °C.

OndpakTorpamma peHTreHOBCKOM NOPOLLKOBOWN Anddpakummn kpuctannmdeckon gopmbl N
uatpata coeguvHeHuss dopmynbl | cormacHO HacTosieMy U3OOPETEHMIO  COAEPXKMUT

XapakTepuCcTMYeCcKMe NMkK Npu yrnax 28, coctasnawowmx 15,8°+£0,2°,17,0°+0,2°n21,1° £ 0,2°.

He orpaHuumBaace 4yem-nnbo, AaHHble PEHTFEHOBCKOW MOPOLLKOBOW Audpakuynm

Kpuctannuyeckon opmbl N yutpata coeguHeHus opmynbl | N0 n306peTeHnto nokasaHbl B
Tabnuue 14.

Tabnuuya 14
OTHocuTenbHas
ﬂmci)f:ﬁégo;;,b,ﬁ 4 A mHTeHcmBHocrol/:0 andpakyun |,
(Ha ocHoOBE BbICOTbI NWKA)
4.8 18,35 43
15,8 5,62 814
17,0 5,21 17,7
211 4,21 15,5

He orpaHnumBasce vyem-nnbo, guarpamma AMNP kpuctannuyeckon ¢opmbl N umtpaTta

coepunHeHust chopmynbl | No n3obpeTeHuo nokasaHa Ha dur. 36.

He orpaHuumBasicb yem-nnbo, Tepmorpamma OCK kpuctannuyeckon popmbl N yutpara

coeguHeHns copmynbl | cornacHo HacTosieMy n3obpeTeHnto nokasaHa Ha dur. 37.

HacTtoswee nsobpeteHne obecneunBaeTt cnocod nonyyYeHns KpuctTannmydeckon opmbi

N yutpaTta coegmHeHus opmynbl |, B HaCTHOCTN, CNOCcod ONMCLIBAETCA Crieaylowmnm obpasom:
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pPacTBOPSAIOT coeauHeHne dopMynbl | B 3Tunauetate C MONyd4eHUMEM pacTBopa
coeavHeHns dopmynbl | B aTunayetate u fo0aBnsioT NIMMOHHYIO KUCMOTY B 3aTunaueTare K
coeavHeHNo opmMynbl | B aTunaueTare npy nepemeLuBaHnm, NPOAOITKaloT nepemMeLLnBaHue,
cobumpaloT TBepAoe BELLeCTBO WM CyllaT C MonyYyeHuem kpuctannuyeckon gpopmbl N LuTpaTta

coegunHeHna popmynbl I

B HekoTopbIX BapuaHTax peanusayumn coegmHeHune dopmynel | nogsepraot obpaboTtke

yNbTPasBYKOM, HarpeBatoT 1 3aTeM pacTBOPSIIOT B aTUNayeTare;

B HeKkoTOpbIX BapuaHTax peanusauum KoHUeHTpauus coeguHeHua dopmynbl | B

atnnayetare cocrasnaeT 10-30 mr/mn, npeanoytuteneHo 20 mr/mn,

B HekoTopbIX BapuaHTax peanunsaumm KOHLUEHTpaLus MMMOHHOW KUCMNOTbI B 3TUNayeTare

coctasnsgeT 15-35 mr/mn, npeanodyTUTEenbHO 25 Mr/mn,

B HekoTOpbix BapuaHTax peanusayum nocne [JobaBneHUs NMMOHHOW KUCNOTbl B
aTunauyetare npoAOoIPKaT NepemMeLlMBaHne Npu KOMHATHOW TemnepaType B TeuyeHue 4-48

4yacoB, NPeanoYTUTENBHO B TEYEHNe 24 4acos,

B HeKOTOpbIX  BapuaHTax peanu3auMum  TBepAoe  Bewectso  cobupatoT

LEeHTpMdYrmpoBaHneM 1 cyLuaT B Te4EHME Houm B Bakyyme npu 30-60 °C.

HOvdbpakTorpamma peHTreHOBCKOW NOPOLLKOBOW Ancpakuyum kpuctannmyieckon opmbl O
TapTpata coeauHeHus opmynbl | cormacHo HacToseMy W300PETEHUIO  COAEPXUT

XapakTePUCTMUYECKME NUKKN Npun yrnax 26, coctasnsowmx 6,3° £ 0,2°, 26,1° £ 0,2° n 26,9° £ 0,2°.

B HekoTOpbIx BapuaHTax peanusayun audpaktorpamma peHTreHOBCKOW MOPOLLKOBOM
andpakymm kpuctannmyeckon ¢opmbl O Taptpata coeauHenusa opmynbl | cogeput
XapakTepUCTMYECKME NMKM Npun yrnax 26, coctasnsaowmx 6,3° £ 0,2°, 12,5° £ 0,2°, 15,1° £ 0,2°,
26,1° £0,2°,26,9°+ 0,2°n 27,5° £ 0,2°.

B HekoTOpbIX BapumaHTax peanusayum audpaktorpamma pPeHTreHOBCKOW MOPOLLKOBOM
andpakymm kpuctannmyeckon ¢dopmbl O TapTpata coeauHeHusa dopmynbl | cogeput
XapakTePUCTMHECKME NMUKK Npun yrnax 26, coctaensowmx 6,3° £ 0,2°, 11,4° £ 0,2°, 12,5° £ 0,2°,
14,1° £0,2°, 14,4° £ 0,2°, 15,1° £ 0,2°, 26,1° £ 0,2°, 26,9° £ 0,2° 1 27,5° £ 0,2°.

He orpaHuumBasce 4em-nnbo, AaHHblE PEHTTEHOBCKOW MOPOLLUKOBOW Audpakunm
Kpuctannunyeckon ¢opmbl O TapTpata coeguHeHus dopmynbel | cormacHo HacTosiemy

n3obpeTeHnto nokasaHol B Tabnuye 15:

Tabnuuya 15
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OTHOCcuTENbHasA
[N paKLMOHHBIiA 4 ) MHTeHCMBHoICTOZ Andpakyum
yron 26 (°) ’
(Ha ocHOBE BbICOTbI NMKA)

6,3 14,00 100,0
11,4 7,73 11,0
12,5 7,05 18,3
14,1 6,26 10,9
14,4 6,14 6,2

15,1 5,86 12,6
26,1 3,41 38,5
26,9 3,32 242
27,5 3,24 11,7

He orpaHnumnasce yem-nubo, guarpamma AP kpuctannuyeckon gopmbl O Taptparta

coeguHeHns copmynbl | o n3obpeTteHuto nokasaHa Ha dur. 38.

He orpaHnumsasce Yem-nubo, Tepmorpamma OCK kpuctannunyeckon popmbl O TapTparta
coeguHeHns dopmynbl | cormacHo HacTtosawemy u3obpeTeHuto nokasaHa Ha our. 39.
Tepmorpamma OCK nokasbiBaeT, YTo Ha4anbHasa To4ka nnaesneHns kpuctannmyeckon popmbl O

TapTpara coeguHeHns hopmynbl | cornacHo nsobpeTteHuto cocrasnset 218,80 °C.

He orpaHnumnsasnceh yem-nnbo, Tepmorpamma TIA kpuctannuyeckon dopmbel O TapTparta
coeguHeHns popmynel | no nsobpeteHunto nokasaHa Ha dur. 40. Tepmorpamma TIA nokasbiBaeT,
4YTO NOTEpsA Macchl Kpuctannuyeckon copmon O TapTpata coeauHeHusa dopmynbl | no
nsobpeteHuto coctasnsaeT Tonbko 0,05 % B nHtepsane ot 26 go 120 °C, 4To yKasbiBaeT Ha TO,
yto Kpuctannuueckaa dopma O Taptpata coeguHeHus dGopmynbl | He cogepxut

KPUCTannusaumMoHHYIO BOLY UMW pacTBOPUTENb.

He orpaHnuusasch yem-nnbo, rpaduk msotepmbl OCI kpuctannuyeckon gopmbl O
TapTpaTta coeauHeHna opmynbl | cormacHo HacTosiLemy n3obpeTeHnto nokasaH Ha dur. 41.
Onarpamma wmnsotepmbl OCI nokasbiBaeT yBenMYEeHME Macchbl Kpuctannuyeckon cdopmbl O
TapTparta coeaunHeHms copmynbl | no nsobpeteHnto Ha 6,85 % us-3a abcopbuymm Bnaru npu
OTHOCUTENBHON BNayHOCTU oT O % 40 95 %. MNpu oTHoCUTENbHOW BnaxHocTn 80 % yBenuyeHne

Maccbl Kpuctannuyeckon gopmon O Taptparta coeguHeHua dopmynbl | coctasngaet 1,80 %.
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MNocne abcopbuymm Bnarn kpuctannumyeckas gopma O TapTpara coeauHeHus dopmynbl | He

nameHsieTcs (augpakrorpamma XPRD nocne abcopbumm Bnarm nokasaHa Ha dur. 42).

HacTosiwee n3obpeteHne oTHOCUTCS K cnocoby nonyyeHnsa kpuctannuyeckon opmbl O

TapTpara coefuHeHus popmyrnbl |, B 4acTHOCTK, cnocob onucbiBaeTcs cneaylowmm obpasom:

CMELUMBAOT COeAMHeHMe opmynbl | C nepBbiM  pPacTBOPUTENEM, PaCTBOPSIOT
coefMHEeHne [0 TeX Mop, NOKa pacTBOP HE CTaHET NPO3payHbiM, U Takum oBpa3om monyyaroT
pacTBoOp coeauHeHus opmMynbl | B NepBOM pacTBOpUTENE; CMELUMBAIOT BUHHYIO KUCMOTY CO
BTOPbIM PacTBOPUTENEM, PaCTBOPSIIOT €€ A0 TEX NOP, NoKa PacTBOP HE CTAHET NPO3paqHbIM, U
Takum obpasom nony4yaroT pacTBOp BMHHOW KMCMNOTbl BO BTOPOM pacteoputene; fobasnsoT
pacTBOp BWHHOW KUCIOTbl BO BTOPOM PacTBOPUTENE K PacTBOpPY COeAMHEHMs opmynbl | B
NMepBOM pacTBOpUTENE NPU MNEPEMELUMBAHMMN, MNPOBOAAT OXNaXKAEHME C KOHTPONUPYEMON
CKOPOCTbIO NPWU MepemMeLlnBaHMKn, cobuparoT TBEPAOE BELUECTBO, CyllaT €ro C MnofyyYyeHnem

Kpuctannuyeckon oopmbl O TapTpaTta coeguHeHna popmynei |.

B HekoTOpbIX BapuaHTax peanvsauvmn nepsblii pacTBOPUTENb WM BTOPOW pPacTBOPUTENb

BblOpaHbl U3 rpynnbl, COCTOSALLEN N3 aleToHa, dTunayetara n nobbiX X KOMOUHaLMIA.

B HeKOTOpbIX BapnaHTax peanusaymm MonsipHOEe COOTHOLLEHNE CoeAUHEHUs hopmyrbl |
M BMHHOM kucnoTbl coctaBnaet 1:(0,5-1,5), npeanoytutensHo 1:(0,5-0,7), 6onee

npeanoytmutensHo 1:(0,55-0,6).

B HekoTOpbix BapuaHTax peanusaymm B Kpuctannudeckom ¢opme O TapTparta
coeguHeHns chopmynbl | MONAPHOE COOTHOLLEHUE COeaUHEHUST POPMYNbl | 1 BUHHOW KUCNOTbI

coctasngeT 2:1.

B HekoTOpbIX BapuaHTax peanusauum KoOHLEHTpaUus coeamHennsa dopmynbl | B aueToHe

coctaBnsaeT 15-70 mr/mn, npegnouTtutensHo 40-60 mr/mn, 6onee npegnovtutTensHo 50 mr/mn.

B HekoTopbix BapuaHTax peanu3auun KOHLEHTpauusi BMHHOW KUCMOTbl B aueToHe

cocraBnsaeT 5-35 mr/mn, npegnoytutensHo 10-25 mr/mn, 6onee npeanoytTuTenbHO 15 Mr/mn.

B HEKOTOpLIX BapnaHTax peanusayum CMeLLnBaroT coeanHeHmne oopmynbl | ¢ aueToHom,
nosblwaoT Temneparypy ao 40-60 °C, npegnoututenbsHo Ao 50-55 °C, uytobbl pacTtBopuTtb

coeaunHeHne dopmynsl | ¢ obpasoBaHMEM NPO3PaYHOro pacTeopa.

B HekoTopbIX BapuaHTax peanusauum BUHHYKO KUCMOT CMELUMBAKT C aueTOHOM,
Temnepatypy nosbiwatTt fo 40-60 °C, npegnoytutenbHo ao 50-55 °C, 4tobbl pacTeBopuTb

BUHHYIO KUCMOTY C 06pasoBaHMeM NpO3payHoro pacTeopa.
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B HeKoTOpbIX BapnaHTax peanusaumm kK CoeguHeHnto gopmynbl | B auetoHe obasnsioT

BMHHYIO KMCNOTY B aueTtoHe npu 40-60 °C, npeanoytutensHo npu 45-55 °C.

B HekoTOpbIX BapuaHTax peanusauvu OCYLLECTBMSIIOT OXNaXeHWe C peryrvpyemomn

CKOPOCTbIO, KOTOPOE PEeann3ykoT C MOMOLLbIO CreAYOLWMX CTaguiA:

nepemeLunBaroT cuctemy B TedeHue 0,5-3 yacos, NpeanoyYTUTENLHO B TeYeHUe 1-2 4yacos,

npv Temnepatype 35-60 °C, npeanoytutensHo npu 40-60 °C;

OXIaXAAT cUCTEMy, noaaepxueasa Temnepatypy npu 15-35 °C, un nepemewmsaiot B

TeveHue 0,5-3 yacos, NpeanoyYTUTENBHO B TeYeHne 1-2 4yacos;

OXIaXA AT cUCTEMY, nogaepxusasn Temnepatypy npu 5-15 °C, Hanpumep, npu 5-10 °C,

n nepemeLlunsaroT B TedeHne 0,5-3 yacos, nNpeanovTUTENbHO B TeYeHne 1-2 yacos.

B HacToswwem W30OpeTeHMn OXnaaeHUe C KOHTPONUPYEMOW CKOPOCTbIO MOXHO
BbIMOMHATL MOCTEMEHHO, CTYMEHYaTo, U MNOAAEPKMBATL ONPEAENeHHbIA TeMNepaTypHbIi

AnanasoH B Te4eHne onpeaeneHHoro BpemMeHu.

B HekoTOpbIX BapuaHTax peanusayum BO BPEMS OXNaXLEHUs C KOHTPONMpyemowu
CKOPOCTbIO, NOCNe nepemeLunBaHus cucTembl B TeveHne 0,5-3 vyacos, npeanouTUTENbHO B
TeyeHune 1-2 yacos, npy Temneparype 35-60 °C, npegnoytmutensHo npun 40-60 °C, ocyLecTBNsioT
KOHLUEHTpUpOBaHMe pacTBoOpuUTENs OO OAHOW TPETU WUNM ABYX TPETU UCXOAHOro obbema,

KenaTtenbHO 40 NOMOBMHbI UCXOAHOro obbema.

B HekoTOpbIX BapuaHtax peanvsayum BO BPEMS OXNaKLEHUS C KOHTPONMpyemowu
CKOPOCTbIO, NMOCNe NojgaepaHnsa Temnepatypbl cuctembl npy 15-35 °C 1 nepemelumsanns B
TeyeHne 0,5-3 vacoB, npeanodTUTENBHO B TeyeHne 1-2  4acoB, OCYLLUECTBRSAOT
KOHLIEHTPUPOBAHNE pPacTBOPUTENS AO OAHOW TPETM UNM ABYX TPETUM MCXOAHOro obbema,

enaTenbHO 40 NOMOBMHbI UCXO4HOrO obbema.

B HekoTOpbIX BapuaHTax peanuMsayuum 4YnucTtoTa CoeauHeHust dhopmynbl | cocTtaBnser

Bonee 90 %, npegnouytuTensHo 6onee 95 %, 6onee npeanoyTuTensHo 6onee 99 %.

B HekoTOpbix BapmaHTax peanusayumum CcylwKky cobpaHHOro TBEpAOro BeLlecTsa
ocyuwiectBnaoT npu Temneparype 40-60 °C npyv MOHWKEHHOM [aBMEHUM UMK C MOMOLLBIO

BO34YXOAYBKU B Te4eHMe 5-48 yacos, NpeanoYTUTENBHO B TeYeHne 16-28 yacos.

HacTtosiee wnsobpeteHne Takke obecneumBaeT apmMaleBTUYECKYIO KOMMO3ULMIO,
cogepxallyto Kpuctannuieckyto opmy 1 coegmnHeHna popmynsl |, Kpuctannmueckyo popmy A
rmapoxnopuga coegunHeHna dqopmynel |, Kpuctannuueckyro dopmy B rugpoxnopuaa

coeavHeHns popmynel |, kpuctannuueckyto dopmy C rugpoxnopuaa coeguHeHna opmynsbl |,
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Kpuctannuueckyto dpopmy D cynbdata coeanHeHus dpopmynel |, kpuctannuyeckyo dopmy E
docthata coeauHeHua opmynbl |, Kpuctannuyeckyro copmy F docara coepgmHeHns
cdhopmynbl |, kpucTannuyeckyto dopmy G mesnnara coeamHeHns PopMynbl |, KpUCTanMyeckyo
dopmy H rugpobpommaa coeamHenns popmynel |, kpuctannuueckyro popmy J rugpobpommaa
coeguHeHns popmynel |, kpuctannmyeckyto opmy K rugpobpomuaa coegmHenms popmynbi |,
Kpuctannuueckyto dhopmy L cpymapara coegmHeHmns copmynbl |, kpuctannuyeckyro popmy M
B6eH3oncynbdoHaTa coeauHeHns opmynbl |, kpuctannunyeckyto oopmy N yuTpaTa coegmHeHus

dopmynbl | /vnu kpuctannuueckyro popmy O TapTpaTa coeguHeHnsa popmynbi | .

Hactoswee unsobpeteHne Takke obecneuBaeTr apmaueBTUYECKMA  COCTaB,
coAepalnin Kpuctannuieckyo opmy 1 coeauHeHnsa popmynel |, Kpuctannmyeckyro gopmy A
rmapoxnopmnga coeguHeHna Qopmynbl |,  kpuctannuueckyro dopmy B rugpoxnopupa
coeavHeHus popmynel |, kpuctannuueckyto dopmy C rugpoxnopuaa coeguHeHna opmynbl |,
Kpuctannuyeckyto popmy D cynbdarta coeauHeHua dpopmynbl |, kpuctannuyeckyo dopmy E
docdata coeauHeHnsa opmynel |, Kpuctannuyeckyto dopmy F docdara coegnHeHus
dopmynbl |, kpuctannuueckyto opmy G mesunara CoeanHeHnst Popmynbl |, KpUCTannmyeckyo
dopmy H rugpobpommaa coeamHennsa dopmynbl |, kpuctannuueckyto dopmy J ruapobpomuaa
coeaunHeHnsa opmynbl |, kpuctannuueckyto dopmy K rugpobpommnga coeaguHeHns oopmynei |,
Kpuctannudeckyto popmy L coymapata coeanHeHuna dopmynel |, kpuctannuyeckaa gopma M
6eHsoncynbdoHaTa coeguHeHns hopmynbl |, kpuctannmyeckyro popmy N Lyutpata coeguHeHns

dhopmynebl | W/nnu kpuctannmueckyto popmy O TapTpara coegmHeHns opmynbi |.

MpumeHeHne kpuctannudeckon dopmbl 1 coeguHeHnsa dopmynbl |, KpUcTannuyeckomn
dopmbl A rnapoxnopuga coeguHeHnsa popmynel |, kpuctannuyeckon dopmel B rugpoxnopuaa
coeavHerns opmynel |, kpuctannmueckon opmbl C rugpoxnopmga coeauHeHns gopmynbi |,
kpuctannuyeckon dopmbl D cynbdara coeguHeHna dpopmynel |, kpuctannuyeckon chopmbl E
docdara coeguHeHna dopmynbl |, kpuctannuyeckon dopmbl F docdarta coegnHeHns
dhopmynebl |, kpuctannuyeckon popmbl G mesmnara coeguHeHns dopmyna |, KpucTannmyeckomn
dopmbl H rugpobpommnaa coeguHeHns dopmynbl |, kpuctannuueckon dopmel J rugpobpomuaa
coepgunHeHust oopmynbl |, kpuctannuyeckon popmel K rmagpobpomuga coegmHeHus dopmynbl |,
Kpuctannmyeckon copmbl L pymaparta coegmnHeHms dopmynbl |, kpuctannuyeckon dopmel M
BeH3oncynbdoHaTa coeguHeHns hopmyrbl |, kpuctannmyeckon gopmel N yuTpaTa coegHeHns
dopmynbl | u/wvnun kpuctannuueckon gopmbl O TapTtpara coeguHeHnsa dopmynbl | npu
NOMNy4YeHNN NEKAPCTBEHHBIX CPEACTB AN NEeYeHUs 3aboneBaHnn U COCTOSHUNA, CBA3AHHbIX C
JAK1/TYK2, npn 3aToM AaHHble 3aboneBaHus unv COCTOAHMS MOTyT ObiTb ayTOMMMYHHbIMU
3a6oneBaHNsSMN NN HapyLUEHUAMW, TaKUMN KaK PEBMaTOUAHbIN apTPUT UN BOCNANUTENbHbIE
3aboneBaHns NN pacCTPONCTBA, a TakXKe PakoBbIMW MMM ONyXONEBbIMW NPonugepaTnBHbIMM

3ab0oneBaHUAMM NN PaACCTPONCTBaMM.
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B HacTosem u3obpeTeHnn, ecnm He ykasaHO WMHOe, UCMOoNb3yemble TemnepaTypbl

OTHOCSITCS K BHYTPEHHVM TemnepaTypamM peakLMOHHOW CUCTEMbI.

YTto kacaeTcs TOYKM NnaBneHus, cneyuanmcT B JaHHOW 06nacT TEXHUKM MOXET MOHSITb,
yto npu OCK aHanuse cyllecTByeT OnpeAeneHHbl AnanasoH OTKMOHEeHW ANS hakTUYecKu
N3MEPEeHHOWN HauanbHOW TOYKW MNaBneHns 13-3a BNUSHUS U3MepUTENbHOTO Npubopa, CKopoCcTU
Harpesa, hOpMbl KPUCTANIOB U T. 4.; KaK NpaBuo, 3TU OTKNOHEHWS Haxo4saTCs B npejenax + 5
°C.

KPATKOE OMUCAHUE YEPTEXKEN

Ha dur. 1 nokasaHa gudpakrorpamma XPRD kpucrtannuyeckon oopmbl 1 coegnHeHus

dopmynbl | cornacHo HacTosweMy N3obpeTeHmIo.

Ha ®ur. 2 nokasaHa Ttepmorpamma [OCK kpuctannuyeckon ¢opmbl 1 coeauHeHus

cbopmynbl | cornacHo HacTosALeMy M306peTEHMIO.

Ha ®wur.3 nokasaHa Ttepmorpamma TIA kpuctannuyeckon ¢opmbl 1 coeanHeHus

hopmynbl | cornacHo HacTosemMy 306peTEHNIO.

Ha ®wur. 4 nokasaH rpacumk nsorepmbl ACI kpuctannuueckon opmbl 1 coegmHeHns

dopmynbl | cornacHo HacTosLeMy N30OpPETEHMIO.

Ha our. 5 nokasaHo HanoxeHue peHTreHorpamm AMMP kpuctannuyeckon copmbl 1

coeavnHeHnst popMynbl | cornmacHo HacTosLwemMy n3obpeTeHuto 40 1 nocne ucnoitannsa ACI.

Ha dur. 6 nokasaHa gudpaktorpamma XPRD kpuctannunyeckon dopmbl A rngpoxnopuaa

coeguHeHns opmynbl | cornacHo HacTosiLeMy U3obpeTeHnto.

Ha ®wr. 7 nokasaHa tepmorpamma OCK kpuctannuyeckon copmbl A ruapoxnopuaa

coeguHeHns opmynbl | cornacHo HacTosieMy N3obpeTeHnto.

Ha dur. 8 nokasaHa gudpakrorpamma XPRD kpuctannunyeckon dopmel B rmgpoxnopuga

coeguHeHns opmynbl | cornacHo HacTosieMy n3obpeTeHunto.

Ha ®wur. 9 nokasaHa tepmorpamma OCK kpucrannunyeckon copmbl B rugpoxnopuaa

coeguHeHns opmynbl | cornacHo HacTosiLeMy N3o0peTeHnIo.

Ha @®wur.10 nokasaHa paudpakrorpamma XPRD kpuctannuueckon dopmbl C

rmapoxnopuaa coeguHeHns opmynbl | cornacHo HacTosiLemMy M3obpeTeHuto.

Ha ®wur.11 nokasana tepmorpamma [OCK kpucrannuyeckon copmbl C rugpoxnopuga

coeanHeHunst hopmynbl | cormacHo HacTosiLemMy n3obpeTeHunto.
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Ha ®ur. 12 nokasaHa gudppakrorpamma XPRD kpuctannunyeckon copmel D cynbgara

coeguHeHns opmynbl | cornacHo HacTosiLeMy N306peTeEHNIO.

Ha durypa 13 nokasana tepmorpamma OCK kpucrtannuuyeckon dopmbl D cynbdaTa

coeguHeHns opmynbl | cornacHo HacTosiLeMy N3o6peTeHnto.

Ha dur. 14 nokasaHa gudpakrorpamma XPRD kpucrannunyeckon gopmel E doctara

coeguHeHns opmynbl | cornacHo HacTosiLeMy N3obpeTeHnto.

Ha ®wur. 15 nokasaHa Tepmorpamma [CK kpuctannuyeckon copmbl E docdara

coeguHeHns opmynbl | cornacHo HacTosLeMy n3obpeTeHnto.

Ha ®ur.16 nokasaHa gudpakrtorpamma XPRD kpuctannuyeckon cdopmbl F doccara

coeguHeHns copmynbl | cornacHo HacTosLweMy n3obpeTeHnto.

Ha ®wur. 17 nokasaHa Tepmorpamma [ACK kpuctannuyeckon copmbl F docdara

coeavnHeHnst hopmynbl | cornacHo HacTosLweMy N306peTeHuto.

Ha ®ur. 18 nokasaH rpaduk nsotepmbl OCI kpuctannuyeckon gopmbl F docdara

coeaunHeHns popmynbl | cornacHo HacTosLEMY M30OPETEHUIO.

Ha dur. 19 nokasaHo HanoxeHue peHtreHorpamm AMNP kpuctannuyeckon cdopmbl F
docdara coegmnHeHns hbopmynbl | cormacHo HacTosiILLeMy U300 PETEHUIO A0 M NOCIE UCTbITAHUS
ACTI.

Ha ®ur. 20 nokasaHa gudpakrorpamma XPRD kpuctannuyeckon copmel G meannara

coeguHeHns opmynbl | cornacHo HacTosieMy n3obpeTeHunto.

Ha ®wur.21 nokasaHa Ttepmorpamma [OCK kpuctannuueckon copmbl G mesunara

coeanHeHust hopmynbl | CornacHo HacTosLeMy N300pPETEHMIO.

Ha dur. 22 nokasaH rpacduk usotepmbl OCI kpuctannuueckon dopmbl G mesmnara

coeanHeHust hopmynbl | CornacHo HacToseMy N300PETEHMIO.

Ha &wur. 23 nokasaHa gudppaktorpamma XPRD kpuctannnueckon opmbl H

rnapobpomumaa coegmHeHnst hopmyrnbl | cormacHo HacTosiLLeMy U30BpeTeHNIO.

Ha our. 24 nokasaHa tepmorpamma [OCK kpuctannuueckon copmbel H rugpobpommaa

coeaunHeHust hopmynbl | cormacHo HacTosiLemMy M3obpeTeHunIo.

Ha our. 25 nokasaHa paudpaktorpamma XPRD kpucrannudeckon opmbl J

ruapobpomuaa coegmHeHnst hopmyrnbl | CormacHo HacTosiLLeMy U30BpeTEeHNIO.
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Ha ®wur. 26 nokasaHa pgudpaktorpamma XPRD kpucrtannudeckon dopmbel K

rmapobpommaa coegmHeHus popmyrnbl | cornacHo HacTosiLemy M3obpeTeHuto.

Ha ®ur. 27 nokasana tepmorpamma [CK kpuctannuueckon cdopmbl K rugpobpomumaa

coeguHeHns opmynbl | cornacHo HacTosiLeMy N3o6peTeHnto.

Ha ®ur. 28 nokasaH rpaduk nsotepmol ACI1 kpuctannunyeckon popmel K rugpobpommaa

coeanHeHunst chopmyrnbl | cornacHo HacTosiLeMy N300pPETEHMIO.

Ha dur. 29 nokasaHo HanoxeHue peHTreHorpamm AP kpuctannuueckon chopmbl K
rmgpobpommaa coeauHeHus opmynbl | cormacHo HacToswemy M3obpeTeHuo Jo U nocne

ncnoitannsa ACT1.

Ha our. 30 nokasaHa gudppakrorpamma XPRD kpuctannuyeckon dopmbl L pymapara

coeanHeHns hopmyrnbl | cornacHo HacToseMy N300peETEHMIO.

Ha ®wr. 31 nokasana tepmorpamma [OCK kpucrannuuyeckom copmbl L cdymapara

coeaunHeHns popmynbl | cornacHo HacTosLemMy M30OPETEHNIO.

Ha ®wur. 32 nokasaHa pgudpaktorpamma XPRD kpucrtannuueckon opmbl M

B6eH3oncynbdoHaTa coeguHeHnsa opmMynbl | cormacHo HacTosiLeMy N3obpeTeHuto.

Ha &wr. 33 nokasaHa Tepmorpamma [OCK «kpucrtannuuyeckon dopmbl M

BeHsoncynbdoHaTa coeauHeHns hopmynbl | cormacHo HaACToSALWEMY M300PETEHNIO.

Ha owur. 34 nokasaH rpadpuk wusotepmbl [ACI kpuctannuueckon dopmel M

BeHsoncynbdoHaTa coeauHeHns popmynbl | cormacHo HaACTOALWEMY N300PETEHUIO.

Ha our. 35 nokasaHo HanoxeHue peHTreHorpamm AP kpuctannuyeckon ¢opmbl M
BeHsoncynbdoHaTa coegmHeHns opmynbl | cormacHo HacTosLemMy U3obpeTeHUo 40 1 nNocne

ucnoitanna ACT1.

Ha owur. 36 nokasaHa gudpakrorpamma XPRD kpucrtannuyeckon dopmbl N yutparta

coeanHeHust hopmynbl | CornacHo HacTosEeMyY N300PETEHMIO.

Ha &ur. 37 nokasanHa Ttepmorpamma [ACK kpucrannmnyeckon copmbel N uyutpata

coeaunHeHnst hopmynbl | cormacHo HacTosiLemMy n3obpeTeHunto.

Ha ®wur. 38 nokasaHa agudppakrorpamma XPRD kpuctannuyeckon copmel O Taptpara

coeaunHeHust hopmynbl | cormacHo HacTosiLemMy M3o0peTeHuIo.

Ha ®wur. 39 nokasaHa Ttepmorpamma [OCK kpuctannuueckon copmbl O TapTtpata

coeaunHeHunst hopmynbl | cormacHo HacTosiLemMy n3obpeTeHunto.
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Ha @wur. 40 nokasaHa Tepmorpamma TIA kpuctannuueckon dopmbl O Taprpara

coeguHeHns opmynbl | cornacHo HacTosiLeMy N306peTeEHNIO.

Ha ®wur. 41 nokasaH rpadpuk mnsotepmbl OCI kpuctannuueckon gopmbl O TaptpaTa

coeaunHeHunst hopmynbl | CornacHo HacTosiLeMy N300pPETEHMIO.

Ha ®ur. 42 nokasaHo HanoxeHue peHtreHorpamm AP kpucrtannuueckon cdopmbl O
TapTpara coeanHeHns popmMyrnbl | COrnacHo HacTosaLeMy U3oBpeTeHnIo 40 U NOCne UCMbITaHWA
Acn.

Ha ®ur. 43 nokasaH crniektp 'H AMP kpucTtannunyeckon dopmbl 1 coeanHeHns opmynbl

| cornacHo HacTosILLEMY U30OPETEHNIO.

Ha ®wr. 44 nokasax cnektp 'H AMP kpucrannuueckon dopmbl O TapTpata coeguHeHNs!

dopmynbl | cornacHo HacToswemMy N3obpeTeHmIo.

Ha ®our. 45 nokasaHo HanoxeHue peHtreHorpamm MNP kpuctannuueckon copmbl F
docara coeguHeHns opmynbl | N0 M30OPETEHUIO MNOCNE BbIAEPXKKN MNPU  BbICOKOW

TemnepaType 1 B YCKOPEHHbIX YCNOBUSIX Aerpagalum B Te4eHne 2 Hegenb.

Ha ®ur. 46 nokasaHo HanoxeHue peHtreHorpamm AP kpuctannuueckon dopmbl O
TapTpara coeguHeHus QopmMynbl | No M30OpETEHUO Nocne BbILEPXKKA MNPU  BbICOKOW

TemnepaType 1 B YCKOPEHHbIX YCNOBUSX Aerpajaunm B TeYeHne 2 Heaerb.

Ha ®ur. 47 nokasaHo HanoxeHne Ttepmorpamm [OCK kpuctannmyeckon dopmbel F
docdara coeanHeHns dopmynbl | cornacHo HacTosiLemMy M300PETEHUIO NOCE BbIAEPXKKM Npn

BbICOKOW TEMMEpPATYpe 1 B YCKOPEHHBIX YCNOBUSX Aerpagaummu B TeYeHne 2 Heaernb.

Ha ®ur. 48 nokasaHo HanoxeHue Tepmorpamm JCK kpuctannuueckon popmbl O BUHHOM
KMCMNOTbl COeAMHEHNS POpMYnbl | CormacHo HacTosiLeMY M30OPETEHMIO NOCNE BbIAEPXKKN MPU

BbICOKOW TEMMepaType 1 B YCKOPEHHbIX YCNOBUSX Aerpajaummn B TeYeHne 2 Heaenb.

Ha ®ur. 49 nokasaHo HanoxeHust peHtreHorpamm AP kpuctannuyeckon hopmbl 1
coeavHeHns popmynbl | No n3obpeTeHnto nNocne BbIAEPKKN NMPU BbICOKOW TemnepaTtype u B

YCKOPEHHbIX YCNOBUSIX Aerpagaummn B Te4eHne 2 Hegernb.

Ha ®wur. 50 nokasaHo Hanoxenue Ttepmorpamm [OCK kpuctannuueckon copmbl 1
coeavHeHns opmynbl | No n3obpeTeHnto nocne BbIAEPKKA NMPU BbICOKOW TemnepaTtype u B

YCKOPEHHbIX YCNOBUSX Aerpagaummn B Te4eHne 2 Hegernb.

BAPWAHTbI PEATTM3ALIMA
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Hwxecnegytowme BapmaHTbl peanusayum 40onoNHUTENbHO OGBACHSIOT N300peTeHme, HO

He orpaHM4nBarT 06bEM N306pETEHNS.

Ne Mpubop Moaenb I'Ipov:;io.um Cnocob aHanusa
Mpnbop: Agilent 1200 DAD, cuctema
HPLC unm aHanorndHas
KOHUrypaumsa
Xpomarorpaduyeckas KOSOHKa:
BbicokoadppekTnBH Agilent Waters  XBridge Shield RP18
1 | BVIXAAKOCTHOIN 1200, Agilent | 4,6%150 mm, 3,5 Mkm
XpomaTtorpady DAD
(UPLC)
MogsmxHaa asa: A: 0,05 %
BOAHbIN pactBop  hocopHom
KUCNoTb;
B: aueToHuTpmn
Mpnbop: Agilent 1200 HPLC/6100
SQ System
YKngkocTHas Agilent XpomaTorpaduyeckas KONoOHKa:
2 macc- HPLC/610 Agilent MKM
CNEKTPOMETPUS 0SQ AL
M :A:0,05 % TOYK
(LC-MS) System oAaBwxHas hasa , o TOYKB
BOAE;
B: 0,05 % T®YK B ayetoHutpune
CnekTpockonus Ultrashield-Plus Digital NMR
SAAEPHOTO Spectroscopy
MarHUTHOro AVANCE
3 pesoHaHca [l 400MHz BRUKER Okcnepument: N MPOTOH 'H
3KCMNEPUMEHT (napameTpsbl no
H AMP YMOMYaHuHo)
MopPOLLKOBbIN NcTouHmnk cseta CukK.
PEHTTEHOBCKMIA MHTEHCMBHOCTb PEHTTEHOBCKOIro
D8
4| andbpaktomerp Advance BRUKER | nanyueHuss 40 kB/40 mA. Pexum
(NPO) CKkaHMpoBaHWs TeTa-TeTa. [JuanasoH

YrrnoB CkaHuposaHus oT 4 po 40°.
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OnuHa wara 0,05°. CkopocTb

ckaHuposaHusa 0,5 cek/war.

OnddepeHymanbH
bl CKAHUPYHOLLMI
kanopumeTtp (OCK)

Q1000

TA

BagewmBatr 2-4 wmr ofpasya wu
NOMELLAT €ero B HerepMeTUYHbIN
antoMUHNEBLIN KOHTEWNHEP,
no3Bonss obpasuy AOCTNYb
paBHOBecua B noToke asota (50
Mn/mMuH) npu 25 °C, 1 nosbIWAOT
Temnepatypy ¢ 25 °C ao 300 °C npwu

ckopoctn 10 °C/MUH.

TepmorpasnmeTpu
4Yeckun aHanusaTop
(TFA)

Q500

TA

Basewwmsator 10-20 mr obpasya u
nomeLjarT €ero B NNaTUHOBLIN
KOHTENHEpP ans obpasua,
BblepXmBaloT obpasey B MNOTOKe
asota (60 MI/MUH), 3arem
nosponsaoT  obpasyy  AOCTUYb
paBHoBecua B notoke asota (40
Mi/mMuH) npyn 25 °C, 1 nosbIWaroT
Temnepatypy ¢ 25 °C go 300 °C co

ckopocTbio 10 °C/MUH.

AHanunsatop
JMHaMUYecKomn
copbunn napos

(acm

Advantage
1

Surface
Measurement
System

BsgewwmBaor npumepHo 10 wr
obpasua, yCTaHaBnuBatoT
Temnepartypy npu 25 °C, cywart B
TeyeHue 60 MUHYT Npu BnaxHocTtn 0
% W onpeaensitoT XapakTepUCTUKN
abcopbuum Bnarm obpasyom npu
N3MEHEHUN OTHOCUTESbHOM
BnaxHoctm ot 0 % po 95 %, a
XapakTepUCTUkM ocyLueHnst obpasya
npu  M3MEHEHWN  OTHOCUTENbHOW
BRaxHoCTM oT 95 % go 0 %. LWar
N3MEHEHNS OTHOCUTENbHOM
BRaykHOCTM coctaBndaeT 5 %. Korga
CKOPOCTb U3MeHeHMst maccbl dm/dt
ctaHoButca MeHblie 0,002 %, TO

cyuTaoT MacCoOBbI 6anaHc
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LOCTUrHYTbIM. Kputepmnem 6GanaHca
B WCMbITAHUN SBNSIETCS CKOPOCTb
N3MEHEH S Macchol MeHee
0,01%/MuUH B TedyeHne 5 MUHYT, a
MakCuUmMarbHOe BPEMsI HAacCTyNneHns

paBHOBECUA COCTaBMNACT 2 vaca.

NoHHag
XpomaTorpadums

ICS-2000
+ AS40
Automated
sampler

DIONEX

Xpomarorpadunyeckas KOSTOHKa:
lonPac® AS11-HC 4x250 mwm;

Temneparypa konoHku: 30 °C;

OnitoeHT: BoAHbIM pacteop 10 MM
KOH;

Ckopoctb notoka: 1,00 mn/muH;

Cynpeccop: Dionex AERS 5004 mwm;

OnekTpudeckMn Tok cynpeccopa: 25
MA;

MpogomknTensHoCTb: 15 MUH

Chblpbe 1 peareHTbl, UICMOMNb3yeMble B HACTOSALLEM U300pEeTEHM

Uucrota/
Matepuan Homep naptum M3roToBuTenb
copTt
CoegunHeHnune popmynbl V =98,0 % KM1009-1804001 ZINNOVA
CoeguHeHue dopmynsbl IV 298,0 % KM1008-1804001 ZINNOVA
N,N- Shanghai Qiao
ANN30MNpPonNMNaTUNamMmH YOA KM261A-1801002 Chemical Science Co.,
(DIPEA) Ltd.
Nanjing Chemical
Srakon / 1603210478 Rea’g e?]t o Lt
MeTaHon YOA P1176856 GENERAL-REAGENT
TeTtparnapodypaH (TIP) YOA P1167158 GENERAL-REAGENT
Ouxnopmetan (OXM) YOA P1216848 GENERAL-REAGENT
Otunauetar (3A) YaoA P1080359 GENERAL-REAGENT
ALeTOoH YOA P1160778 GENERAL-REAGENT
Anhui Fulltime
AueToHuTpun HPLC 63081X20 Specialized Solvent &
Reagent Co., Ltd.
H-rekcaH YOA P1196621 GENERAL-REAGENT
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lMony4yeHa B TOT Xe

OuuwyeHHas Boaa Munnu-Q Milli-Q
AeHb
MeTtunn-TpeTt-6yTMnoBbIN
acop (MTEO) YOA P1135054 GENERAL-REAGENT
Anhui Fulltime
N3onponaHon HPLC 65531U13 Specialized Solvent &
Reagent Co., Ltd.
- Shaanxi Rock New
Mannagwn Ha yrne (Pd/C) YOA KM416A-1603001 Materials Co.. Ltd.
TpUMeTUn-OpTO-aueTar 98 %+ KM1013-1805001 | onanghai Titan Scientific
Co., Ltd.
Jiangsu Heng An
MpnanH rugpoxnopua, 98 %+ KM616-1703001 Chemical Industry Co.,
Ltd.
BPOMMCTOBOAOPOAHAS 45 % P1337848 Adamas-beta
KucnoTa
BuHHas kucnota (L) 99 %+ P1311486 Adamas-beta
Betsoncynbporosas 98 %+ P1257168 Adamas-beta
KMcrnoTa MoHormapart
ConsHas kncnota 36-38 % P1246465 GENERAL-REAGENT
CepHas kucrioTa 95-98 % 20140301 Wuxi Jiani Chemistry
Co., Ltd.
Merarcynborosan >98,0% P1133997 GENERAL-REAGENT
KucnoTta
dymapoBas kucnoTa 99 % LUBOM51 J&KCHEMICAL
dapmaues .. .
JInmoHHas knucnota TUYECKN 160105001C Nanjing Chemical
Reagent Co., Ltd.
yncras
n-TonyoncynbhoHoBas Shanghai Lingfeng
yoncey. >99,5% 20101208 Chemical Reagent Co.,
KucnoTa
Ltd.
docdopHas kucnoTa 85% H2160 Honeywell
Ynosutenb MeTannoB Ha
OCHOBE KPEMHUS Conepxan Shanghai Chiral
he cepbi = Chemistry Co., Ltd
) 32 % y 0., HE
(TvonosbI cunMkarens)
"mapokcua kanus B YOA 0.1 Monb/n
mMeTaHose (pacreop)
MmapodTanar kanus UOA 299,5 % —_—

Mpumepsl

MonyyeHue coeauHeHusa dopmynoi
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Mpumep 1 MNonyyeHne coegmnHeHna opmynoi

OtaHon (4 mn), coegnHenne dopmynel IV (0,20 r, 1,0 3kB.), coeanHeHne cdopmynbl V
(0,18 r, 1,0 3kB.) n AUMNSA (0,39 r, 3,0 3kB.) gobasunu B Tpexropnyto konby odvemom 25 mn n
nepemMeLlany;, B atmocdepe asota CUCTEMY Harpenu Jo Temnepatypbl kuneHusa (70-80 °C) n
nepemMeLLnBany B TEYEHWE HOYWU MpU TemnepaTtype KuneHust ¢ oBpaTHbIM XOMNOAWUIbHUKOM,
cucTemy oxnaxganu Ao KomHaTHou Temnepartypbl (15-20 °C), npu aTom TBEpAble BeLecTBa
BbINanu B 0OCaA0K BO BPEMS OXNaXEHUS; K CUCTEME MO Kannsm gobasunu Bogy (4 mn), cuctemy
nepemMeluMBany B Te4eHue 2 4acos npu komHatHon Temneparype (15-20 °C); otdunbTposanu,
hunbTpoBanbHbIM OCa40K MPOMbIBANM BOAHbIM pacTBOpoM 3TaHona (2 mn, 1:1 06/06),
hunbTpoBanbHbIA 0CaA0K CyLUMnK B Bakyyme npu 45-50 °C B TeueHune 16 4acos; ObIno Nony4yeHo
npumepHo 0,21 r »KenToro TBEPAOro BeLecTsa C YNCTOTOM, OnpeaeneHHon ¢ nomowybio LC-MS,
96,4 % (214 HM) 1 BbIxOA0M 69 %.

MS-ESI: [M+1]*: 3031

'H AMP (400 MI'y, CDCls): 9,238 (c, 1H), 8,400 (a, 1H), 7,968 (a, 1H), 6,987 (a, 1H),
4,537-4,613 (m, 1H), 4,305-4,350 (M, 1H), 3,661-3,722 (m, 1H), 3,313-3,366 (m, 1H), 2,590-2,699
(m, 2H), 2,407-2,454 (m, 1H), 1,815-2,035 (m, 1H), 1,688-1,806 (M, 2H).

Mpumep 2 MNonyyeHne coegmnHeHnsa opmynei

OtaHon (120 mn, 20 o6bemoB), coegmnHeHne dopmynel IV (6,0 r, 1,0 3kB.), coeguHeHne
dopmynbl V (5,4 1, 1,01 3kB.) n OUMNSA (11,7 r, 3,0 3kB.) gobaBnnn B TPEXropnyro konby
obbemom 250 mMn M nepemewanu; B atmocdepe asora cuctemy Harpenm ago 70-80 °C
(BHYTPEHHSIS Temnepartypa) 1 nepemMelumBani npu nojgepKaHnm ykasaHHOW Temneparypbl B
TeyeHne 8 4acoB; CUCTEMY OXnaxganu A0 KOMHaTtHou Temneparypbl (15-20 °C), npu 3TOM
TBEPAbIE BELLECTBA BbiNanu B 0Ca40K BO BPEMS OXNAXKAEHUS, K CUCTEME MO Kannsam gobasnnn
Boay (120 mn, 20 o6beMOB), CUCTEMY MEPEMELLUMBANM B TEYEHME 2 4acOB MPU KOMHAaTHOW
Temneparype (10-15 °C); otdunbTpoBanu, punbTpoBarbHbIN OCaa0K MPOMbIBANN BOAHbLIM

pactsopom ataHona (30 mn, 1:1), punbTpoBanbHbIM 0Cagok cywmnu B Bakyyme npu 50 °C B
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TeyeHue 16 vacos; Bcero Obino MONy4YeHO NMPUMEPHO 7,7 T XKENTOro TBEPAOro BeLlecTsa C

YNCTOTON, onpegeneHHon ¢ nomoLbo BOXKX, 95,5 % v Bbixogom 84,3 %.
HaHHble MS-ESI n 'H AMP cooTBeTCTBYIOT npumepy 1.
Mpumep 3 NonyyeHne coegmnHeHna opmynsi

OtaHon (5 mn, 10 o6vemos), coeauHeHne copmynel IV (0,50 r, 1,0 3kB.), coeauHeHne
dopmynel V (0,45 r, 1,01 3ks.) u OUMNSA (0,98 r, 3,0 3kB.) gobaBmunn B Tpexropnyro konby
obvemom 25 mn 1 nepemeluanu; B atmocepe asota cucremy Harpenu go 70-80 °C, kmnatunm
c obpaTHbIM XONOAUMBbHUKOM U NEpemMeLLnBanu B TeveHne 5 yacoB; CUCTeMy oxnaxaanu A0
komHaTtHon Temnepatypbl (15-20 °C), npu 3TOM TBEPAbIE BELLECTBA BbiNanu B 0Cagok; K cucTeme
no kannam gobasunu sogy (5 mn, 10 o6bemoB), cuctemy nepemeLlumsann B Te4YeHne 2 4acos
npyn komHaTHou Temnepartype (10-15 °C); orcdunbTpoBanu, ocagok Ha punbTpe NPOMbIBaNu
BOAHbIM pactsopom ataHona (1:1) (1,5 mn, 3 obbema), punbTpoBanbHbIN 0CaA0K CYLLUMA B
Bakyyme npu 50 °C B TeueHue 16 4yacos; Bcero 6biro nonyyeHo npumepHo 0,54 r KopnyHeBOro

TBEPAOro BELLECTBa C YNCTOTON, OnpeaerneHHon ¢ nomoLsio BOXKX, 95,4 % v Bbixogom 71 %.
HanHble MS-ESI u 'H AMP cooTBeTCTBYIOT npumepy 1.
Mpumep 4 MNonyyeHne coegmnHeHnsa popmynsi

OtaHon (5 mn, 10 o6bemoB), coeauHeHne dpopmynel IV (0,50 r, 1,0 3kB.), coeauHeHne
dopmynbl V (0,45 1, 1,01 akB.) n OUMNSBA (0,72 r, 2,2 3kB.) aobaBunun B Tpexropnyo konby
obbemom 25 Mn 1 nepemeLuany; B atmocepe asota cucremy Harpenm go 70-80 °C, kmnatunm
Cc obpaTHbIM XONOAUMBHUKOM W NEepEMELLNBan B TEYEHUE 5 yacos; cucTemy oxnaxganu o
KoMmHaTHon Temnepatypbl (15-20 °C), npu 3TOM TBEPAbIE BELLECTBA BbinNanu B 0CagokK; K cCUcTeme
no kannsm gob6asunu soay (7,5 mn, 15 o6bemoB), cucTemy nepemeLrumsanm B Te4eHne 1 yaca
npu komHatHon Temneparype (10-15 °C); cucremy oxnaxganm go 5-10 °C n nepemeLrumsanu B
TeYeHne 2 4acos; OTUNbTPOBANN, OCaA0K Ha PUNbTPE NPOMbINM BOAHLIM PAaCTBOPOM 3TaHona
(1:1) (1,5 mn, 3 obbema), PunbTPOBarnbHbIA 0Ca40K Cywmnu B Bakyyme npu 50 °C B TeueHne 16
yacos; Bcero 6bino nony4eHo npumepHo 0,57 r KOPUYHEBOro TBEPAOrO BELLECTBA C YMCTOTON,

onpeaeneHHon ¢ nomowbio BOXXX, 91,4 % n Bbixogom 75 %.
NanHble MS-ESI 1 'H AAMP cooTtseTCTBYIOT Npumepy 1.
Mpumep 5 MNonyyeHne coegmnHeHnsa opmynei Il

OtaHon (50 mn, 10 o6vemoB), coeaguHeHne dopmynel IV (5,0 r, 1,0 3kB.), coeanHeHne
dopmynbl V (4,5, 1,01 3kB.) n JUMNBA (7,2 1, 2,2 3kB.) 0BaBunu B Tpexropnyto konby o6 bemom
250 mMn »n nepemelwlanu, B aTmocgepe asota cuctemy Harpenu ao 70-80 °C, kunsatunum C

O6paTHbIM XonogunbHAKOM KM NepemMeLunBann B TevYeHue 5 vacos; cuctemy oxnaxganm o
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KomHaTHown Temnepatypbl (15-20 °C), npu 3TOM TBEPAbIE BELLECTBA BbiNanuv B 0CaaokK; K cCUcTeme
no kannam gobasunu sogy (75 mn, 15 o6vemoB), cucTemy nepemMelumsan B TedeHne 1 yaca
npu komHatHon Temneparype (10-15 °C); cucremy oxnaxganm go 5-10 °C n nepemelwumsanu B
TeyeHne 2 yacos; OTPUNbTPOBaNN, PUNLTPOBArbHLIM 0CaA0K NPOMbIBaNM BOAHBIM PacTBOPOM
ataHona (1:1, 15 mn), unbTpoBaneHbLIM 0CaAR0K Cywnnu B Bakyyme npu 50 °C B TeueHne 16
yacoB; Bcero 6ObINO MOMy4YeHO NpPUMEpPHO 6,6 T KenToro TBEpAOro BeljecTBa C YMCTOTOW,

onpeaeneHHon ¢ nomowbio BOXX, 94,2 % n Bbixogom 86,7 %.
HaHHble MS-ESI n 'H AMP cooTBeTCTBYIOT Npumepy 1.
Mpumep 6 MNonyyeHne coegmnHeHna opmynoi

OtaHon (180 mn, 10 o6bemos), coeanHeHne popmynbl IV (17,8 r, 1,0 3kB.), coeanHeHne
dopmynbl V (16,0 r, 1,01 aks.) n AUMNSA (25,7 r, 2,2 3kB.) aobasunun B Tpexropnyo konby
ob6bemom 500 mn 1 nepemeLuany; B atmocdepe asota cuctemy Harpenu ao 70-80 °C, kmnatunm
C obpaTHbIM XONOAUNBbHUKOM U NepemMeLLnBanu B TeveHne 5 yacoB; CUCTEMYy Oxnaxaanu A0
koMHaTHoW Temnepatypsl (15-20 °C), npy aTOM TBEPAbIE BELLECTBA BbiNanu B 0Cagok; kK cucteme
no kannam gobasunu sogy (270 mn, 15 o6bemoB), cuCTemMy nepemelumsanu B TeueHne 1 yaca
npu komHaTHon Temnepartype (10-15 °C); cucrtemy oxnaxaanu go 5-10 °C n nepemelumsanu B
TeyeHune 2 4acoB; oTUNbLTPOBaNW, PUNbTPOBanbHbIN 0CaA0K NPOMbIBaNN BOAHbLIM PacTBOPOM
ataHona (1:1,5, 40 mn), pnnbTpoBanbHbLIN OCagok cywmnn B Bakyyme npu 50 °C B TeueHue 16
yacoB; Bcero 6bino nony4yeHo npumepHo 23,0 I KOPUYHEBOrO TBEPAOrO BELLECTBA C YUCTOTOMN,

onpeaeneHHon ¢ nomowbo BAXKX, 95,3 % un Bbixogom 85,2 %.
HaHHble MS-ESI 1 'H AMP cooTBeTCTBYIOT Npumepy 1.
Mpumep 7 NonyyeHne coegmnHeHnsa opmynsi

OtaHon (1000 mn, 10 o6bemoB), coeanHenne opmynbl IV (1001, 1,0 3kB.), COeaMHEHNE
dhopmynbl V (89,9 r, 1,01 akB.) u ONUMSA (143,21, 2,2 3kB.) AobaBunu B TpEXropnyto konby
obbemom 3000 mn n nepemewianu; B atmocdepe asora cucrtemy Harpenun go 85-90 °C
(BHYTpeHHAS Temnepatypa npumepHo 75 °C), kmnatunu ¢ obpaTtHbiIM XONMOAUMbHUKOM U
nepemewmsany B Ted4eHne 10 4acoB; cucTeMy oxnakganum A0 KOMHaTHoW Temnepatypsbl (15-20
°C), npu 3TOM TBEPAbIE BELLECTBA BbINanu B 0Cagok; k cucteme no kannsam godasunu sogy (1500
M, 15 06 -eMOB), CUCTEMY NepeMELLMBan B TeYEHUE 1 yaca npu komHaTHou Temneparype (10-
15 °C); cucremy oxnaxganm g0 5-10 °C n nepemelumsanu B Te4EHNE 2 4acoB; OTPUNLTPOBANW,
PMNbTPOBAanbHLIN 0CaA0K MPOMbIBaNM BOAHbBIM pacTBopom aTtaHona (1:1,5, 06/06, 200 mn),
hunbTpoBanbHbIM 0Caaok cywmnun B Bakyyme npu 50 °C B TeyeHme 16 vacos; Bcero 6bino
nony4yeHo npumepHo 130 T KpacHOBATO-KOPUYHEBOTO TBEPAOrO BeLlecTBa C YUCTOTOW,

onpeaeneHHon ¢ nomowbio BOXXX, 94,2 % n Bbixogom 85,5 %.
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HaHHble MS-ESI 1 "H AMP cooTtseTCTBYIOT Npumepy 1.
Mpumep 8 MNonyyeHne coegmnHeHna opmynsi

OtaHon (2000 mn, 10 o6bemoB), coeamnHenne dopmynbl IV (2001, 1,0 3kB.), coeanHEHNe
dopmynbl V (179,7 r, 1,01 3kB.) n OUMNSA (286,4 r, 2,2 3kB.) gobaBunu B TpeXropnyo konby
obbemom 5000 mn n nepemewianu; B atmocdepe asora cucrtemy Harpenun go 70-80 °C
(BHYTpeHHAa TemnepaTypa: npumepHo 65-70 °C), kunatunum ¢ obparHbIM XONOAUNbHUKOM U
nepemMeLuvBany B TedeHme 16 4acos; CUCTEMY Oxnakganun 40 KOMHaTHOM Temneparypsbl (15-20
°C), npu aTOM TBEPAbIE BELLECTBA BbINanu B 0CajokK; kK cucteme no kannam gobdasunuv sogy (3000
mn, 15 o6emoB), cUCTeMy nepemeLumBanu B TedeHme 1 yaca npm kKomHaTtHom Temneparype (10-
15 °C); cucremy oxnaxganu go 5-10 °C v nepemelumsanu B TeYEHUE 2 4acos; OTPUNbTPOBanM,
PMNbTPOBAanbHbIN 0CaA0K NPOMbIBANU BOAHbIM pacTBopom ataHona (1:1,5, no o6bemy, 400 mn),
hunbTpoBanbHbIM OCaA0K CYLUMNKX C MOMOLLBIO0 Bo3ayxoaysku npu 50 °C B TeyeHne 16 yacos;
Bcero ObINO nony4yeHo npumepHo 251 T KpacHOBaTO-KOPUYHEBOrO TBEPAOro BeljecTsa C
4YNCTOTOW, onpeaeneHHon ¢ nomowbto BAOXX, 93,4 %, cogepxaHuem 94,7 % un Bbixogom 78,1
%.

HanHble MS-ESI u 'H AMP cooTBeTCTBYIOT npumepy 1.
Mpumep 9 MNonyueHne coegmnHeHnsa opmynsi

OtaHon (5000 mn, 10 o6bemoB), coeanHenne opmynbl IV (500 T, 1,0 3kB.), coeamHeHne
dopmynbl V (450 r, 1,01 akB.) n OUMNSA (723 r, 2,2 3kB.) fo0aBunNn B TPEXropnyo konby
ob6bemom 20000 mn v nepemewanu; B atmocdepe asota cuctemy Harpenu go 80-90 °C
(BHYTpeHHsa Temnepartypa: npumepHo 70-80 °C), kunatvnm ¢ obpartHbIM XONMOAMIBbHUKOM WU
nepemMeLuvBany B TedeHne 16 4acoBs; CUCTEMY OxXnaxkganu 40 KOMHaTHOM Temneparypbl (25-30
°C), npu aTOM TBEPAbIE BELLECTBA BbiNanu B 0Caa0kK; B cucTemy no kannsam godaswnm sogy (7500
mMn, 15 06LemMoB), CUCTEMY NEpeMELLMBANK B TedeHne 1 yaca npu KOMHaTHOM Temneparype (25-
30 °C); cucremy oxnaxganu go 10-15 °C n nepemewumsanu B Te4eHme 2 4acos; 0TOUNbLTPOBANM,
PMNbTPOBAanbHLIN 0C3A0K NPOMbIBaNM BOAHbIM pacTBopom 3taHona (1:1,5, no ob6bvemy, 1000
M), PUNbTPOBArbHbBIA OCaA0K CYLUUNN B CYLLUMITBHOM Lkady B Bakyyme npu 50-55 °C B TeueHne
24 vacos; BCero Obio NONy4YeHO NMpUMEpPHO 623 T NpoAgyKTa C YMCTOTOW, ONPEAENEeHHON C
nomoubo BOXX, 93,7 %, konnyectsom octaTouHoro ataHona 0,5 %, cogepxxaHuem 93,1 % u

BbIXOA0M 76,2 %.
NaHHble MS-ESI u 'H SIMP cooTBeTCTBYIOT Npumepy 1.

Mpumep 10 MNonyyeHne coegmnHeHna opmynsi Il



10

15

20

25

49

Otanon (100 mn, 10 o6vemos), coeguHeHne dopmynel |V (10,0 r, 1,0 3kB.), coeanHeHne
dopmynbl V (9,0 r, 1,01 aks.) U OUMNSA (14,3 1, 2,2 3kB.) gobasunu B Tpexropnyo konby
obbemom 500 mMn u nepemewanu, cuctemy Harpenun ao 70-80 °C, kunatunu ¢ obpaTtHbiM
XOMNOAWMBHMKOM U MepemMeLLnBanu B TeveHne 16 yacoB; cuUCTemMy oxnaxaanu 40 KOMHaTHOW
Temneparypbl (20-30 °C), npy 3TOM TBEpAble BELLECTBA BbiNanu B 0Cagok; k cucreme gobasunu
Boay (150 mn, 15 o6bemoB), CUCTEMY MEPEMELLUMBANM B TEYEHME 2 4acOB NPU KOMHaTHOW
Temneparype (20-30 °C); cucremy oxnaxganu go 5-10 °C n nepemelumsanu B Te4EHME 2 YaCOB;
oThunbTpoBany, OUnNbTPOBarnbHbLIM OCaL0K NPOMbIBAN BOAHLIM pacTBOpoM ataHona (1:1,5, no
obbvemy, 25 mn), dunbTpoBanbHbIN 0CaA0K CYLLUUNM B CYLUMNBHOM Wkady B Bakyyme npu 50-55
°C B TeyeHme 16 yvacos; Bcero ObINO NONy4YeHO npumepHo 13,7 r MpPoAyKTa C YUCTOTOW,

onpeaeneHHon ¢ nomowbio BOXX, 93,7 % n Bbixogom 90 %.
HaHHble MS-ESI n 'H AMP cooTBeTCTBYIOT Nprmepy 1.
Mpumep 11 MNonyyeHue coeguHeHna dopmynebl 1

OtaHon (17 kr, 10 o6bemoB), coeguHenne dopmynsbl IV (2,2 kr, 1,0 3kB.), coeanHEHME
dopmynbl V (1,98 kr, 1,01 3k.) N OUMSA (3,19 «kr, 2,2 3kB.) gobasunun B peaktop R0462 n
nepemeluanu; B atmocgepe asorta cuctemy Harpenu go 75-80 °C (BHYTpeHHSAs TemnepaTtypa
npumepHo 70-80 °C) n nepemelumsani B Te4eHne 16 4acoBs; CUCTEMY OXNaxaanu 40 KOMHaTHOM
Temnepartypbl (15-25 °C), npy 3TOM TBEPAbIE BELLECTBA BbiNanu B 0CaA 0K, B CUCTEMY MO Kannsm
pobasunu Bogy (33 kr, 15 o6bEMOB), CUCTEMY nNEpeEMEeLUMBanin B TeYEeHMEe 2 4acoB Npu
komHaTtHon Temneparype (10-15 °C); cuctemy oxnaxganu go 5-10 °C n nepemewmsanu B
TeyeHune 4 yacos;, oThMnNbTPoBaNN, PUNbLTPOBaNbHbIA 0CaA0K NPOMbIBaNN BOAHbLIM PacTBOPOM
ataHona (3TaHon: Boga = 1:2, no obbemy, 6,2 kr), OUNLTPOBANbHLIA OCaAOK CYLUAMNN MPU
Temnepatype pybawwkn 45-55 °C B Bakyyme npu gasneHumm < -0,08 Mla B TeueHune 16 yacos;
Bcero 6biNO MNOnMy4YeHO NpUMEPHO 2,64 Kr KOPUYHEBOrO TBEPAOrO BELLUECTBA C YUCTOTOW,

onpeaeneHHon ¢ nomowbio BOXXX, 94,0 %, cogepkaHnem 93,4 % n Bbixogom 79,04 %.
NaHHble MS-ESI 1 'H SAMP cooTtseTCTBYIOT Npumepy 1.

NMony4yeHue coeanHeHusa coopmynsoi |l
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Mpumep 12 MNonyyeHne coegnHeHua opmynei Il

B aBToknae 13 Hepkasetwwen cranm obbemom 100 mn nocnegosaTenbHO gobasunm
coeguHerne popmynel Il (5,0 r), TTP (50 mn, 10 o6vemoB) n nannagun Ha yrne (0,75, 10 %
Pd/C c BnaxxHocTbio 50 %); cuctemy npoaynu asotom 5 pas, 3atem Bogopoaom 5 pas; gaBneHve
B cucteme nosbicnnun 4o 0,50 MlMa ¢ nomoLybio BOAOPOAa, 3aTEM CUCTEMY Harpenu go 25-35 °C
N nepemelLuvBann Npyu AaHHOW Temnepatype B Te4YeHue 24 4acoB; PEaKUMOHHYIO XXMAKOCTb
oThunbTpOBaNM Yepes AnatomMuT, hunbTpoBanbHbIM 0CagoK npombiBann TIO (20 mn) m
dunbTpaT CKOHUEHTPUPOBanu 4ocyxa ¢ nony4vyeHnem 4,2 r KOpu4HEBOro TBEPAOro BeLLecTBa C

UYNCTOTON, onpeaeneHHon ¢ nomowbio BOXKX, 94,9 % v Bbixogom 93,3 %.
MS-ESI: [M+1]*: 273,1

H IMP (400 My, CDCls): 7,988 (c, 1H), 7,688 (a, 1H), 6,805 (a, 1H), 4,190-4,338 (m,
3H), 3,584-3,648 (m, 1H), 3,147-3,206 (t, 1H), 2,594-2,651 (a, 2H), 2,318-2,364 (m, 1H), 1,917-
1,974 (m, 1H), 1,633-1,738 (M, 1H), 1,456-1,525 (m, 1H).

Mpumep 13 MNonyyeHue coegnHeHns dopmyneil |l

B aBToknas n3 Hepxasetowen cranm obvemom 5000 mn nocnegosaTenbHO gobasunu
coeavnHerne cdopmynbl Il (120,0 r), TTP (2400 mn, 20 o6vemoB) 1 nannaamn Ha yrne (18, 10
% Pd/C c BnaxHocTblo 50 %); cuctemy npoaynum asotom 5 pas, 3atem Bogopoaom 5 pas;
JasneHne B cucteme nosbicunm 4o 0,50 MlMa ¢ nomoLybio BOAOPOAA, 3aTEM CUCTEMY Harpenu
A0 25-35 °C 1 nepemewmBanu npu JaHHOW TemnepaTtype B Te4YeHne 24 4acoB; PEeaKLUMOHHYIO
XKUAKOCTb OTPUNBTPOBANM Yepes AnaTtoMuT, dunbTpoBanbHbIM 0Caaok npombiBann TId (600
Mn) (4o Tex nop, noka Ha TCX noytn He oBHapyMBanocb Hanu4ine PrnyopeCcLEeHTHOro NATHA), 1
unbTpat CKOHUEHTpMpoBanu ¢ nonyyveHnem 130 r 4epHOro nonyTBepaoro Belwectsa C

YNCTOTON, onpeaeneHHon ¢ nomowbio BOXKX, 91,7 % u Bbixogom 120,26 %.
NanHble MS-ESI 1 'H SIMP cooTtBeTcTBYIOT Npumepy 12.
Mpumep 14 MNonyyeHne coegmHeHna popmynsl I

B aBTOKnaB u3 Hepxasewwen crtann obbemom 5 n nocnegosaTtenbHO 406aBunum
coepuHeHune popmynei 111 (100,0 r), TI® (2000 mn, 20 o6vemoB) 1 nannagui Ha yrne (15,0, 10
% Pd/C c snaxHocTblo 50 %); cuctemy npoaynu asotom 5 pas, 3arem Bogopoaom 5 pas;
JasneHne B cucteme nosbicunu 4o 0,5-1,0 MlMa ¢ nomoLbio BOAOPOAA, TEMeEpaTypy pydaLlkn
ycraHosunu Ha 30 °C, cuctemy nepemeLunsany npu AaHHOW Temneparype B TedeHme 16 4yacos;
PEAKLMOHHYIO KMAKOCTb OTUNBbTPOBANM Yepe3 AuatoMmuT, unbTpoBanbHbIA  0CaAoK
npombiBanu TP (1000 mn), Bcero 6b1no nonydeHo 3877 r pacTBopa coeauHeHus popmynei |l B
Tro.
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Mocnepyowas obpabotka 1: ykasaHHbIM Bbiwe dunetpaTt (1820 r, copepxawimmn
npumepHo 40 r coegunHeHna dopmyrbl |, paccunTaHHbIX B COOTBETCTBUM C Bbixogom 100 %)
CKOHUeHTpuposanu o (2-3 obvemos, 80-120 Mn) ¢ NOMOLLBIO POTOPHOIO UCMAapUTENs, 3aTem
pacTBOpUTENDb 3aMeHNNM 3TaHonom (2x150 mn), ckoHueHTpuposas 40 (2-3 obvemos, 80-120
mn); 6bIno nony4eHo 78 r pacTeopa coegnHeHns oopmynbl |l B aTaHone ¢ cogepxaHnem 47,25

% un Bbixoaom 92,14 %.

Mocnepytowas obpaboTtka 2: ykasaHHbIM Bbiwe dunbtpat (450 r, cogepxawmm
npumepHo 10 r coegnHeHna dopmynbl |, paccuntaHHbIX B COOTBETCTBUM C Bbixogom 100 %)
CKOHLIEHTPUpOBarnu Aocyxa C NOMOLLbIO POTOPHOro ncnaputens; nonydunu 10,5 r kopuuHesaTo-

KpacHOro TBEPLOro BELLECTBa.

Mocnepytowas obpabotka 3: ykasaHHbIM Bbiwe dunbTpat (450 r, cogepxawmm
npumepHo 10 r coegmnHeHna dopmynbl |l, paccunTaHHbIX B cooTBeTCTBMM C BbIxogom 100 %)
pobasunu B konby, CkoHUeHTpuposanu npumepHo 4o 30-40 mn (3-4 o6bemoB) C NOMOLLBIO
POTOPHOrO  UCMapuTensd; 3arem pacTBopuTeEnb  3aMeHunu  dTaHonom  (2x50  wn),
CKOHLeHTpupoBaB npumepHo A0 30-40 mn (3-4 o6beMOB); MOMYYUNN YEPHBIA MACNSHUCTbIN
CKOHL|EHTPUPOBAHHbIN OCTAaTOK, KOTOPbIN HEMOCPEACTBEHHO WMCMOMNb3OBaNM Ha CreayroLlen

craguu.
HaHHble MS-ESI 1 'H AMP cooTBeTCTBYIOT Npumepy 12.
Mpumep 15 MNonyyeHne coegmnHeHusa opmynsi |l

B Tpexropnyto konby ob6vemom 5000 mn nocnegosartensHo gobasunu TIo (240 mn, 20
o6bemos), coegnHeHne popmynei Il (12,0 r) n nannagun Ha yrne (1,8, 5 % Pd/C ¢ BNaXXHOCTbIO
50 %); cuctemy npoaynu asotom 5 pas, 3atem BOAOPOAOM 5 pas; cuctemy nepemeLunsanm B
TeyeHne 48 yacoB, NOAAEPKMBASA TEMNEPATYPY NPy KOMHaTHon TemnepaTtype (25-30 °C) n npun
jasneHun Bogopoga (npumepHo 0,1 Mlla), peakUMOHHYIO XUAKOCTb OTMNLTPOBanNU,
unbTpoBanbHbIN ~ 0Cagok npombiBann  TI® (60 wmn); obbeauHeHHbln unbTpaT
CKOHLIEHTPMpPOBanu ¢ NOMOLLLIK poOTOpHOro ncnaputena 4o 20-30 mn, pacTsopUTENb 3aMeHUNN
ataHonom (2x60 mn ), ckoHueHTpupoBaB Ao 20-30 mn; 6bO nonyy4eHo 24 © pacTteopa
coefuHeHunst popmynbl || B 3TaHONE, KOTOPLIN HEMOCPELCTBEHHO UCTIONB30BarNv Ha CNeAYLLEN

cTragmu.
HaHHble MS-ESI n 'H AMP cooTBeTCTBYIOT Npumepy 12.
Mpumep 16 MNonyyeHne coegmnHeHua opmynsi |l

B tpexropnyto konby o6vemom 5000 mn nocneposatensHo gobasunu TIP (1500 mn, 15

obbemos), coeguHeHune copmynei Il (100 r) n nannagun Ha yrne (15, 5 % Pd/C ¢ BnaXHOCTbto
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50 %); cuctemy npoaynu asotom 5 pas, 3atem BOAOPOAOM 5 pas; cUCTEMY NepemeLunsanm B
TeyeHne 48 yacoB, NOAAEPKMBASA TEMNEPATYPY Npy koMHatHon Temneparype (20-25 °C) n npu
jasneHun Bogopoga (npumepHo 0,1 Mlla); peakuMOHHYIO MXUAKOCTb OTUNbLTPOBAaNMN,
unbTpoBanbHbIM  0Cagok npombiBann  TI® (200 wmn); ob6beauHeHHbIn unbTpaT
CKOHLEHTPUPOBANKU C NOMOLLID poTopHOro ncnapurens o 200-300 mn; 66110 nony4veHo 185,6
r pactesopa coegunHeHusa opmynsbl Il B TT® ¢ unctoton, onpeaenenHon ¢ nomoupto BOXX, 94,2

%, copepaHnem 43,2 % n Bbixogom 94,0 %.
HaHHble MS-ESI 1 'H AMP cooTBeTCTBYIOT Npumepy 12.
Mpumep 17 MNonyyeHue coegnHeHua opmynbi |l

B Tpexropnyto konby o6vemom 20000 mn nocnegosatensHo gobasunu TIO (12400 mn,
20 obvemos), coeauHeHne dopmynsl Il (620 r) n nannagun Ha yrme (93 r, 5 % Pd/C ¢
BnaxkHocTbo 50 %); cuctemy npoaynm asotom 5 pas, 3atem Bogoposom 5 pas; cucremy
nepemelumBanu B TedeHune 48 yacos npu komHaTtHown Temneparype (30-35 °C) v npu gasneHum
Bogopoga (npumepHo 0,1 MIa); peakLMOHHYIO XXMUAKOCTb OTPuUnbTpoBanu yepes guaromut (200
r), unbTpoBanbHbIn ocagok npombiBann TIP® (1200 mn), ob6beaMHEHHbIN dunbTpaT
CKOHLIEHTPMpPOBanu ¢ NoMoLLbio poTopHoro ncnapurens 4o 1200-1800 mn; 6bino nony4veHo 1664
r pacteopa coeguHeHmnsa gopmynbl |l B TTD ¢ unctotomn, onpeaenerHomn ¢ nomousio BOXKX, 93,8

%, copepxaHuem 34,57 % v sbixogom 110,6 %.
HaHHble MS-ESI 1 'H AMP cooTBeTCTBYIOT Npumepy 12.
Mpumep 18 NonyyeHune coeagmnHeHnsa oopmynbl Il

B aBToknas o6vemom 250 mn nocnegosarensHo godasunm TId (140 mn, 70 o6bemoB),
coeavnHerne dopmynebl Il (2,0 r) n nannagun Ha yrne (0,3 r, 5 % Pd/C ¢ BnaxHocTbio 50 %);
aBTOKNAB HaKPbIW KPbILIKOW M 3aTAHYNU ravky, cuctemy npogynu asotom 3 pasa, 3arem
BOAOPOAOM 3 pasa; B aBTOKNaB 3akadanu Boaopos npumepHo ao aasnenums 0,50 £ 0,05 MlMa,
BMYCKHOW KnanaH 3aKkpbifv, BKOYMNM MEpEMELLMBAlOLLEE YCTPOUCTBO, YCTaHOBMB CKOPOCTb
BpaLleHms 500 o6/muH; naBneHne BOA0po4a B aBToKNaBe nogaepxveann Ha yposHe 0,5 + 0,05
MMa n npn Temneparype 25-35 °C, cucremy nepemelumsann AN MPOXOXAEHUS peakyun B
TeyeHne 96 4acoB, PEAKUMOHHYIO MXMAKOCTb OTdunbTpoBanu 4epes guaromut (10 1),
unbTpoBanbHbLIA ~ 0Cagok npombiBann  TI® (60 wmn), OObEAMHEHHBbIN  UNbTPaT
CKOHLEHTPMpPOBanM Ha POTOPHOM ucnaputene aocyxa c nonyveHuem 1,8 r nonytesepporo

BELLECTBA C YACTOTON, OnpeaeneHHon ¢ nomoLbto BOXKX, 91,2 % n Bbixogom 99,9 %.
NaHHble MS-ESI 1 'H SIMP cooTseTCTBYIOT npumepy 12.

Mpumep 19 MNonyyeHne coegmnHeHua opmynsi Il
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B aBToknae ob6vemom 500 n nocnegosatensHo gobasmnm TIP (167 kr, 70 o6bemos),
coeguHeHmne dopmynel lll (2,64 kr) n nannagun Ha yrne (0,4 kr, 5 % Pd/C c BnaxHocTtbio 50 %);
cucTemy Npoaynu asotom 5 pas, 3atem BOAOpoAOM 5 pas; B aBTOKMaB 3akayanun BOLOPOA
npumepHo A0 paenenna 0,50 £ 0,05 MIlla, BRNyCKHOW KrnamaH 3akpbinu, BKAKYUNN
nepemMelumBaroLLee YyCTPOMUCTBO; AaBMEHVE BOLOPOAA B aBTOKNaBE NOALEPKUBANN Ha YPOBHE
0,5 + 0,05 MlMa u npu Temnepatype 25-35 °C cuctemy nepemeLlumsanu ANa MPOXOXAEHUS
peakunn B TeueHme 120 vyacos, cuctemy oThunbTPOBanu Noj AaBneHnem, ounbTPOBanbHbIN
ocagok npombiBann TI® (13 kr); obbeauHEHHbIN UNbTPaT neperHany npu MOHMKEHHOM
aasneHmn (go 2-3 o6vemoB) ¢ nonyyeHnem 11 kr pactsopa coeauHeHuss oopmynsl [l B TID ¢
YNCTOTOWN, onpeaeneHHon ¢ nomoupto BAOXX, 90,7 %, coaepxaHmem 18,5 % un Bbixogom 91,9
%.

HaHHble MS-ESI n 'H AAMP cooTBeTCTBYIOT Nprmepy 12.
Mpumep 20 MNonyyeHue coegnHeHua opmynbi |l

B aBTOKnas u3 HepxxasetoLen ctanun obbemom 100 mn nocnegosatensHo gobasunn THO
(60 mn, 12 ob6vemoB), coeauHeHune copmynei |l (5,0 r) n nannagun Ha yrne (0,751, 5 % Pd/C ¢
BNaxHOCTbO 50 %); cuctemy npoaynu asotom 5 pas, 3arem BoAOPOAOM 5 pas; fasneHue B
cucteme nosbicunu 4o 0,5-1,0 MlMa ¢ nomoLbio BOAOPOAA, TeMnepaTypy pybaLlku yCTaHOBMAN
Ha 30 °C, cuctemy nepemewmBanu B TedeHMe 42 4acoB MNpu MNOAAEPKAHUMA YKa3aHHOW
TEeMMepaTypbl; NOCNe 3aBEpLUEHUS peakynM PeakLMOHHYIO XUAKOCTb OT(MNbLTPOBanNu vepes
anatomut, bMnbTpoBanbHbIN 0cagok npombiBany TIP (100 mn); Bcero 660 nonyyeHo 197,8 r
pacTteopa coeguHeHusn doopmynebl Il B TT®; pacTBOp CKOHLUEHTPMPOBANN C MOMOLLBIO POTOPHOrO
ucnaputensa go (2-3 ob6vemos, 10-15 mn); pacTBOpuUTENb 3aMEHUNM 3TaHonom (2x25 mn),
CKOHL|eHTpunpoBaB 4,0 (2-3 o6bemos, 10-15 mn); nony4yeHHoe coeanHeHne hopmynel || B aTaHone

HEeNocpeaCTBEHHO NCNOMNb30BanM Ha CNeayoLen cTagun.
NanHble MS-ESI 1 'H SIMP cooTtBeTCTBYIOT NpumMepy 12.

MonyyeHue coeanHeHusa dopmynoil |

asgN N

) o
HN >\N
)

DY, (X

Mony4yeHne coeauHeHus opmynbl |
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Mpumep 21 MNonyyeHne coegnHeHua popmynsi |

B tpexropnyto konby o6vemom 250 mn gobasunn coeguHerne dopmynbl Il (51, 1,0 3kB.),
TpumeTun-opto-auetart (6,6 r, 3,0 ak.) n TI® (125 mn); B aTMocdhepe a3oTa CUCTEMY Harpenu
A0 KMNEHNsI C 0BpaTHbIM XONOAUINBHUKOM; B 3TY e Tpexropnyto konby go6asnnm rugpoxnopug
nupuanHa (210 mr, 0,1 3kB.); B aTmocdepe asoTta cuctemy Harpenu 4o 75 + 5 °C (BHyTpeHHSa
Temneparypa 60-63 °C) u ocywlecTBnanu peakymio B TedeHne 8 yacos. KOHTPOMnb MeTogoMm
BOXXX nokasan, 4to coeauHeHne copmynbl Il nonHoCcTbIO TpaHchopmupoBanocb. Yucrora

coeguHeHns opmynbl | B MONy4YeHHOM peakyMOHHOW uakoctn coctasnsna 93,1 %.

Cuctemy oxnaxaanu [JO KOMHATHOW TemnepaTtypbl, PeakyMOHHYIO XWAKOCTb
KOHLIEHTPUPOBANM C MOMOLLbIO POTOPHOrO UCnaputens A0 Tex nop, Nnoka He nepecrana
KOHAEHCMpoBaTbLCA Xuakas cnerma; k cucreme godasunu sogy (50 mn), s3HaveHme pH cucrtembl
gosenn o 9-10 ¢ nomowbto 4M pacTteBopa rmapokcuga HaTpus; CUCTEMY 3KCTparuposanu
atmnagetarom (50 mn), oThunbTpoBany, punbTpoBanbHbIA 0CaA0K NPOMbIBanNM aTunayeTaTtom
(10 mn) ¢ nonydeHmem 3,5 r coegunHeHns popmynbl | B BUAE BNaXHOro npogykra. KoHtponb ¢
nomowbto LC-MS nokasan, 4to uuctota coeauHeHus dopmynbl | coctasnsna 99,22 %;
MOMyYeHHbIn UnNbTpaT OTAENUNKW, BOAHYK basy akcTparumposanu atunayetatom (50 mn),
opraHmyeckme dasbl 06 beANHNNN U CKOHLIEHTPMPOBANM 4OCyXa C NonyyYeHnem 2,8 r coeguHeHns
dhopmynbl | B BUAE HeounweHHoro npogykta. KoHtponb ¢ nomowpto LC-MS nokasan, yto

yucroTa coeaunHeHna popmynel | coctaensana 95,08 %.
MS-ESI: [M+1]*: 297,0

'H AMP (400 My, AMCO-d6): 8,78 (c, 1H), 8,32 (a, 1H), 7,25 (&, 1H), 4,60 (m, 1H), 4,10-
4,13 (1, 2H), 3,91 (m, 1H), 2,93-2,98 (m, 1H), 2,80-2,86 (m, 1H), 2,84 (c, 3H), 2,50 (m, 1H), 2,16-
2,19 (m, 1H), 1,99-2,02 (m, 1H) ), 1,69-1,77 (m, 1H).

Mpumep 22 MNonyyeHne coegnHeHua popmynsi |

B Tpexropnyto konby obvemom 3 n gobasmnu coegnHeHne copmynel Il (54 1, 1,0 3kB.),
TpumeTtun-opto-auetart (71,5, 3,0 aks.) u TT'® (1,35 n); B atmocdepe asota CUCTEMY Harpenu
A0 KMNEHNs1 ¢ 0BpaTHbIM XONOAUINBHUKOM; B 3TY e Tpexropnyto konby go6asnnm rugpoxnopus
nupuanHa (2,27 r, 0,1 3kB.); B atmocdepe asota cuctemy Harpenum o 75 + 5 °C (BHyTpeHHss
Temneparypa 60-63 °C) n peakyuio ocyLecTBNaAnNn B TeyeHne 8 yacos. AHanm3 ¢ NOMOLLBIO
B3>XX nokasan, 4to B cucteme octanoch 1,5 % coeguHerns dopmynbl |l; cucremy oxnaxkganm
A0 KOMHaTHOW Temneparypsbl, 4obasunu TpumetTun-opto-auetar (11,9, 0,5 3kB.) n rugpoxnopmzg
nupuanHa (1,14 r, 0,05 3kB.); B atmocdepe asota cuctemy Harpenu go 75 + 5 °C (BHYTpEHHSS

Temneparypa 60-63 °C) n peakyuio ocyLecTBNaAnNn B TeyeHne 4 yacos. AHann3 ¢ NOMOLLBIO



10

15

20

25

30

35

55

B3>XX nokasan, uto B cucteme octanoch 0,4 % coeamHenmns chopmynbl I, ynctota coegmHeHns

dopmynbl | B peakyMoHHON xuakoctn coctasnsana 91,6 %.

Cuctemy oxnaxaanu O KOMHATHOW TeMmnepaTtypbl, PeakUUOHHYK XMAKOCTb
KOHLEHTpMpOBanun C NOMOLLbIO POTOPHOrO MCNapuTens A0 TEX Mop, HE Moka He nepecrana
KOHAEHCMpoBaTbCH Xugkast cdnerma; B cuctemy pobasunm sogy (540 mn, 10 ob6vemos),
3Ha4yeHne pH cucrembl gosenu go 9-10 ¢ nomowbio 4 M pacTBopa ruapokcuga HaTpus;
oTdmnbTpoBann, PuUnNbTPOBarnbHbIM 0CaaoK NpomMbiBany sogon (270 mn), a 3atem MTBS (270
M), NONYYEHHbIV PUNbTPOBAanbHbI OCaA0K CyLumnu B Bakyyme npu 50 °C B TeyeHne 16 yacos
C nony4eHnem 56 r HEOUMLLEHHOro COeAUHEHUs hopMynbl | € YACTOTOW, ONPeaeneHHon C
nomowgbto BOXKX, 96,32 %; nonyyYeHHbIM HEOYULLEHHbIN NPOAYKT pactesopunv B 600 mn
MeTaHona ¢ Nony4YeHnem NpPo3paYHoro pacTeopa, B KOTOPbIM J00aBuUnNmn CpeacTso AN yaaneHus
MEeTarna Ha OCHoBe KpeMHUS (43 ) N akTUBMPOBaHHbLIN Yronb (5,4 1), CMeCb Harpenu 4,0 KUneHus
c obparHbIM XONOAUNBHUKOM U NOALEPXKMBANU 3Ty TeMneparypy B TeyeHne 1 yaca (BHyTpeHHAS
Temneparypa 50 °C); cucremy oxnaxganv 40 KOMHaTHOM TeMnepaTypbl, OTOUNbTPOBaNN Yepes
AnaToMuT, npombiBanyM metaHonom (15 mn) go Tex nop, noka dunbTpaT He nepecran
nokasbiBatb (priyopecLeHLuio; METAHOMbHbIN PaCTBOP CKOHLUEHTPMPOBann A0Cyxa, Npu 3TOM
CKOPOCTb MNEPEroHKNn AUCTUNNATA CTaHOBMMNACb MeAMEeHHee, K MOryyeHHOMY TBEpAOMY
BewectBy gobasunm MTES (540 mn), cuctemy Harpenu go 50 °C n kmnsatunm ¢ obpaTHbiM
XONOAUNbHMKOM, a 3aTEM NepemMeLLnBani B Te4eHne 1 4yaca 40 Tex nop, noka Teepaoe BeLeCTBO
MONHOCTLIO HE PacTBOPUNOCE; cuctemy oxnaxaanu go 10-15 °C n nepemelumnsanmu B TeveHune 1
yaca, oTdunbTpoBany, PUNbTPOBArNbHbIA OCaAOK MpoMbiBann xonogHbim MTBS (100 mn);
MONyYEHHbIN PUMNbTPOBanbHbIN OCaA0K cywmnu B Bakyyme npu 50 °C B TeueHne 16 yacos C
nony4eHnem 28,0 r coegmHeHnst Popmynbl | C YNCTOTON, onNpeaeneHHon ¢ nomoLbio BOXX, 98,8
%.

CoeguHeHue opmynbl | BbIAENANN U3 punbTpaTa;

dunbTpaT, NONYYEHHbIN Ha MNpPeablayLien onepauun, CKOHLUEHTpUpoBanu Aocyxa C
nony4YeHnemM NpuMepHoO 23 I CBETIO-XKENTOro TBEPAOro BeLecTsa; kK Hemy gobasnnn MTB3 (230
M), Temnepatypy nosbicunu 4o 50 °C n kunatunu ¢ obpaTHbIM XONOANNbHUKOM B TeveHne 10
MUHYT, A00aBvM B CUCTEMY METAHON OTAEMbHbIMM MOpUMsSMM A0 TeX nop, noka obujee
konnyectso A00aBNEHHOro metaHona He coctasuno npumepHo 30 mn, marepuan noudtu
pacTBOPUIICA, a pacTBOp CTan nNpo3payvHbiM; cuctemy oxnaxganm go 10-15 °C n nepemerunsanu
B TeyeHme 1 yaca; oTcunbTpoBany, punbTpoBanbHbIN 0C3L0K NPOMbIBanNM xonogHbim MTES
(50 mn); cdunbTpoBanbHbIN OCaaoK cywmnu B Bakyyme npu 50 °C B TeyeHme 16 vacos c
nonydyeHnem 8,7 r noytn OGecUBETHOro TBEPAOro BeulectBa (coeauHeHue dopmynbl 1) ¢

YNCTOTOWN, ONpeaeneHHon ¢ nomoLbio BGXKX, 97,8 %.

JanbHenLwas ouncTKa:
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B peakumnonHyto konby gobasunu coeguHeHmne copmynbl | (11,7 ) ¢ umucroton 97,8 %,
nonyyYeHHoe Ha npeabiaywen onepauum, n MTED (60 mn), cuctemy pactupanu npyv KOMHaTHOW
Temnepartype B TeyeHue 4 vacos, OTUMbLTPOBaNU, (PunbTpoBarbHbIN OCaJO0K NPOMbIBANU
MTBO (20 mn), 1 ykasaHHbIN pUNbTPOBarnbHbIN 0CaA 0K Cylumnu B Bakyyme npu 50 °C B TeueHune
16 vacos c¢ nony4deHmem 10,8 r noutn GecuBeTHOro coeauHeHus popmynel | ¢ YncroTon,

onpeaeneHHon ¢ nomowbio BOXKX, 98,1 %.

NanHble MS-ESI n 'H AIMP ykasaHHOro Bblille COeauHeHUs popMyrnbl | COOTBETCTBYIOT

npumepy 21.
Mpumep 23 MNonyyeHune coegmnHeHna opmynbi |

B konby pobasunu coeamHeHue dopmynel |1 B TTd (45 r pacteopa, cogepallero
npumepHo 1 r coeamHeHua copmyrnbl |, 1 3kB.), KOTOPOE HE noaBepranocb A4OMNONHUTENBHON
obpaboTtke M Obino nomnyyeHo B npumepe 14, N pPacTBOP CKOHLEHTPUPOBANN C MOMOLLbIO
poTopHoro ncnaputensa 4o 3 mn. B konby gobasunu Tonyon (5 mn), 3aTem CKOHLUEHTPUPOBaNu ¢
MOMOLLIbIO POTOPHOrO Mcnaputens Ao 3 Mn, 3Ty CTaguio NOBTOPUNU ABXKAbI, NONYYUB YEPHbIN

MaCSIHUCTbIA KOHLEHTPUPOBAHHbIN OCTaTOK.

B Tpexropnyto konby ob6vemom 100 mn pgobasunu 1,0 r 4epHOro MacCrsiHUCTOro
KOHLIEHTPUPOBAHHOIO OCTaTKa, MOMYYEHHOro Ha npeablaylien onepauuun, TPUMETUN-OpPTO-
adetar (1,32 r, 3,0 3kB.) u TI'® (25 mn); B atmocepe a3ota CUCTEMY Harpenu 40 KAMNEHNs ¢
oBpaTHbIM XONOAUNbHUKOM; B 3Ty e Tpexropnyio konby gobasunu rmgpoxnopug nupuanHa
(0,08, 0,2 3kB.); B atmocepe aszota cuctemy Harpenm g0 65-70 °C (BHYTPEHHSAS Temnepartypa)
N OCYLLIECTBNANM peakymio B TeueHne 5 yacos; otobpanu npoby n npotectuposanu e€. AHanms
¢ nomowpo BOXKX nokasan, 4to B peakuymoHHOM xumakoctn octanock 0,48 % coeauHeHus
dopmynbl I, n uncrota coeanHeHma dopmynel | coctasuna 90,10 %; cuctemy KUNATUNM C
oBpaTHbIM XONOAUNBHUKOM eLle B TeyeHue 5 yacos, otobpanu npoby 1 npoTecTuposanu eé.
AHanm3 ¢ nomouwblo BOXXX nokasan, 4to coeanHeHne cdopmynbl |l B peakyMOHHON XXNLKOCTU

NOSTHOCTBIO TPaHCOPMMPOBANOCh, N YNCTOTa coeauHeHns dopmynel | coctasuna 91,79 %.
Mpumep 24 MNonyyeHne coegmnHeHua opmynbi |

B konby paobasunu coegunHeHne dopmynel Il B TTO (450 r pactsBopa, cogepallero
npumepHo 10,0 r coeauHeHnsa dopmynel I, 1 3kB.), HE nNOABEPrHyTOE A0MONHUTENBHON
obpaboTke 1 Nony4yeHHoe B nNpumepe 14, pacTBOp CKOHLEHTPUPOBANM C MOMOLLbO POTOPHOrO
ncnaputena go 20-30 mn. B konby pgobasunu Tonyon (50 mn), 3aTem CKOHUEHTpupoBanu €
NOMOLLbID POTOPHOro mncnaputena o 20-30 mn, 3Ty CTaguio NOBTOPUNW ABaX4bl, NOMy4mB
YEPHbIA MAaCIMSIHACTbIA KOHLEHTPUPOBAHHLIW OCTaTOK, KOTOpbIN pacTteopunu B TIP (20 mn, 2

obbema) ¢ obpasoBaHMEM NPO3PAYHOro pacTeopa.
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B Ttpexropnyto konby ob6vemom 500 mn pgobasunm pactsop TI®P, nonyyeHHbIn Ha
npeablayLlien onepaumm, Tpumetun-opto-adetar (13,2 r, 3,0 aks.) n TI'P (230 mn); B atmoccepe
asoTa CUCTEMY Harpenu 40 KUNEeHWUsi ¢ 06paTHbIM XONOAUITBHUKOM;, B 3TY XKE TPEXTopnyo konby
aobasunu rngpoxnopug nupmnanHa (0,8 r, 0,2 3kB.); B aTMocepe asota CUCTEMY Harpenu 4o 65-
70 °C (BHYTpeHHSsA Temnepartypa) U OCyLecTBnAnu peakyuio B TeyeHne 10 yacos; otobpanu
npoby n npotectnposany eé. AHanns c nomoLbo BEXKX nokasan, Yto B peakyMOHHOW KUAKOCTH
ocranock 0,7 % coeauHeHuns popmynel |, a yncrora coeguHenmns popmynel | coctasuna 90,1
%.

Cucrtemy oxnaxganu A0 KOMHaTHOW Temnepartypsl, Jobasunu soay (20 mn, 2 obbema);
CUCTEMY KOHLUEHTPUPOBANM C MOMOLLbIO POTOPHOrO UCNapuTena Ao Tex nop, noka He
nepecrasana KoHaeHcmposaTtbca drnerma; B cucremy gobasvnm sogy (100 mn, 10 o6bemos);
3HayeHue pH cuctembl goBenu A0 9 C NOMOLLBIO HACLILWEHHOro pacTeopa kapboHaTa kanus;
cucTemy oTunbTpoBani, ounbTPOBanbHbI 0CaA0K NOCNeL0BaTENBHO NPOMbINM BOg0m (50 mn,
5 obvemoB) 1 MTBES (50 mn, 5 06beMOB); NPOMbITEIN PUNBLTPOBANbLHBLIA OCafOoK CyLUMMN B
Bakyyme npm 50 °C B TeyeHme 16 4acos ¢ nonyvyeHnem 9,2 r HEOUULLEHHOMO NPOAYKTa 3€MIIUCTO-
XenToro uyseta (coeguHeHne opmyrnbl |) ¢ YUCTOTOWN, onpeaeneHHon ¢ nomoLbio BOXKX, 89,7
% w Bbixogom 84,5 %.

OuncTtka coeguHeHns popmynei |

B konby ao6aBunu HEOUYULLEHHbIV NPOAYKT (coeauHeHune copmynbl |) (5,0 r) ¢ yncroTon
89,7 %, nony4yeHHbIX Ha npeablaywen onepaumn, n atanon (50 mn), cuctemy nepemeLumsanm
npy KOMHaTHOM TemnepaTtype B TeyeHne 20 MMHYT JO Tex Mop, noka martepuan noudtu He
pPacTBOPUICA U pacTBOP He cTan npo3payHbiM; k cucteme gobasunu cunukarens (5,0 r, 1X),
CUCTEMY CKOHLIEHTPMPOBaNM C NOMOLLBID POTOPHOrO UCnaputens Aocyxa, ANs AarnbHEnLero
NCNONb30BaHWSA; TBEPAbIN HEOUNLLEHHBLIN NPOAYKT, MOMYYEHHbIA NOCNE KOHLEHTPUPOBAHNSA C
NOMOLLbIO POTOPHOrO UCNnapuTens, NOMeCTUNU B KONMOHKY ¢ cunukarenem (40 r, 8X), U KONOHKY
3MMpoBanNN CMELLaHHbIM PacTBOPOM 3Tunayerara n nerponenHoro acpupa (AN = 2:1);
dpakymm, cogepxawue coeguHeHne dopmynbl | (koHTponb ¢ nomowpto TCX), cobpanu n
CKOHLEeHTpMpoBanu gocyxa ¢ nonydeHnem 0,5 r coegmnHeHms popmynel | ¢ uncroton 96,5 % n
3,2 r CBETNO-KenToro coegmnHeHns opmynel | ¢ yncrtoton 99,3 %, onpeaeneHHON ¢ NOMOLLBIO
BOXKX.

B konby pobasunu coeguHeHue copmynbl | ¢ ynctoton 99,3 %, onpefeneHHon ¢
nomotbto BOXX, n MTES (30 mn), cucremy Harpenu 40 KUneHus ¢ obpaTHbIM XONOAMITbHUKOM
N KMAATUNM ¢ 0OpaTHbIM XONOAUIBHUKOM B TeYeHne 1 4yaca; cuctemy oxnaxganu 4o 5-10 °C u,
nogepXvBasa yKasaHHyl Temnepartypy, CUCTEMY nepemewmsBanu B TeveHue 1 vaca,
oTmnbTpOBanNK, unbTpoBanbHbIN ocaaok npombiBann MTBES (5 mn) n dunbTpoBanbHbIN

ocagok cywunu B Bakyyme npu 50 °C B TedeHue 16 yacos € NonyYeHNeM CBETNO-KENTOro, NOYTH
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BecuBeTHOro, TBEPAOro Bewecrtaa (coegmnHeHne popmynel |) B konuyectee 2,8 r ¢ uncrotom 99,8
%, onpegeneHHon ¢ nomoLbto BEXKX, ¢ cogepxkaHnem npumecen > 0,1 %. CymmapHbIN BbIXO4,

Ha BTOPOW M TpETbeN cTagusax coctasmn 47,3 %.
Mpumep 25 MNony4veHne coeagnHeHns opmynbl |

B konby pobasunun coegunHeHne copmynel Il B TT® (130 r pactsopa, cogepaliero
npumepHo 56 r coeanHenuns popmynei ll, 1 3kB.), HE NOABEPrHYTOE AOMNOMNHUTENBHON 06paboTke
W Nony4YyeHHoe B npumepe 14, pacTBopuUTenb 3aMeHUNU TOryornom (2x280 M), CKOHLEHTPUPOBaB
4o 120-130 mn, 3arem 3ameHvnun Ha TIP (280 mn) n ckoHueHTpuposanu o 120-180 mn,
aobasnas TIe (500 mn) 4o Tex Nop, noka TBEPA0E BELLECTBO HE PacTBOPUNOCH U PacTBOp HE
cTan nNpo3payHbiM, MOMYYEHHbIN PacTBOP MEPEHECNN B Tpexropny konby obbemom 2 n, K
cucrteme gobasmnun TP (700 mn) n TpumeTtun-opto-ayetar (74,0, 3,0 akB.); B aTmocepe asota
cuctemy Harpenu ao 70-75 °C (BHYTPEeHHAS TemnepaTypa) U peakuuio OCyLLECTBMANU B TEYEHUe
10 yacos; otobpanu npoby n nporectnposanu eé. AHanua ¢ nomoLbio BOXKX nokasan, 4to B
peakuynoHHon xugkoctn octanock 0,1 % coeaunHeHusa dopmynbl I, a yictota coegunHeHus

dopmynel | coctasuna 93,2 %.

BbilueykasaHHy0 peakUMOHHYIO XMAKOCTb OXNaxaanu A0 KOMHATHOW Temnepartypbl,
oTobpann 4YacTb peakLNOHHOWN XXUAKOCTN (COOTBETCTBYHOLLYIO KONMYECTBY, KOTOPOE COAEpKano
55 r coeagunHeHus doopmynsl || o npoBeaeHus peakumn), godasunm sogy (110 mn, 2 obvema);
CUCTEMY CKOHLIEHTPUpOBanu ¢ NOMOLLbIO POTOpHOro ncnaputens 4o 110-160 mn (2-3 o6bvema);
K CKOHLUEHTPUPOBAHHOMY OCTaTky mMeaneHHo gobasmnu soay (400 mn, 7 o6bemoB); cuctemy
nepemewwvsany 30 MUHYT NPM KOMHaTHOW Temneparype, 3atem agobasunu soay (440 mn, 8
obbemos), cuctemy nepemewmsanu 30 MUHYT Npu kKOMHatHon Temneparype (25-30 °C); pH
cuctembl gosenu 5o 8-9 ¢ nomowbto 50 % pacteopa kapboHarta kanusa (1,5 r (macca Bcero
pactesopa)); cuctemy nepemewmsanm 30 MWHYT Npu KOMHaTtHou Temnepartype (25-30 °C);
cuctemy oxnaxganu go 10-15 °C n nepemewmsann B TedeHme 2 yacos npu 10-15 °C, 3arem
OoT(pmnbTpOBanu B Bakyyme; omnbTpoBarnbHbIn ocagok cywmnm npy 50 °C B TeueHne 24 yacos C
nony4veHnem 55 r 3emMnmcTo->XenToro coeamHeHus dopmynbl | ¢ unctoTom 96,6 %, cogepaHnem

87,53 % 1 BbIXOAOM HeouuLeHHoro npoaykta 80,4 %.
OuncTtka coeguHeHns opmynel |:

B konby pobaBnnmn HEOUNLLEHHbIN NPOAYKT (coeauHeHue dopmynbl 1) (55 r) ¢ unctoTon
96,6%, onpeaeneHHon ¢ nomoLbio BOXXKX, nonyyeHHbIn Ha npeablayLen ctaguuy, cunukarenb
(110, 2X) n ataHon (500 mn); cucrtemy Harpenu 4o 50 °C 1 nepemewumsany B Te4eHue 30 MUHYT
npu 50 °C; cuctemy KOHLEHTPMPOBANN C NOMOLLbIO POTOPHOro UCNapuTens Ao TeX Nop, Noka He
NpeKkpaTuncs OTroH dfiermbl, 3aTem pacTBOpUTENb 3aMeHunn H-rentaHom (200 mn), Bbinapme

jocyxa; pobaBunM B CUCTEMY CUNUKarenb, W I3MIOUPOBanNM Ha KOMOHKE, 3arnorHeHHON
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cunukarenem (550 r, 10X); antoeHT npeacTaBnsan cobor CMELLAHHbIM pacTBOp dTUnaueTaTa u H-
renTaHa C MOCTEMEHHbIM YBEMUYEHNEM KOMMYECTBa 3Tunauetara BMNOTb 4O  YMCTOro
atunauyetara (BA:H-rentaH = 1:1); Obinn cobpaHbl pakymm C coeguHeHuem dopmynbl |

(kOMNOHEHT A) 1 dpakLUMn C NEPEKPECTHLIM KOMNOHEHTOM B (koHTponb ¢ nomouypto TCX).

Ppakymo ¢ KOMNOHEHTOM A CKOHLEHTPUPOBANM C MOMOLLBIO POTOPHOrO Mcnapurens
npumepHo o 100 mn, pacTBOpUTENb B KOHLEHTPUPOBAHHOM OCTaTKe ABaXAbl 3aMEeHUNU
npumepHo Ha 200 mn meTaHona, 3atem ABaxabl 3ameHunu Ha MTBO (npumepHo 200 mn), 3atem
K nonyyeHHomy octatky gobasunu npumepHo 300 mn MTED; cuctemy Harpenu ¢ obparHbim
XONOAUNBHUKOM W KUNATUNW B TeyeHne 1 4yaca, 3arem cuctemy oxnaxjans O KOMHAaTHOW
Temneparypbl (25-30 °C) n nepemewmBanu npu KOMHaTHouW Temnepatype (1 4ac); cucremy
oxnaxganu ao 5-10 °C, nepemewmsanu npu 5-10 °C B TeyeHue 2 4acos, OTUNLTPOBANW,
dunbTpoBanbHbI ocagok npombiBanu MTBED (30 mn); ykasaHHbIN PUNbTPOBarbHbIM 0CaA 0K
cywwunun B Bakyyme npu 50 °C B TeyeHne 16 yacos ¢ nonyyeHnem 37,6 r CBETMO-KENTOro
TBEPAOro BewecTsa (coeguHeHne popmyneol |) ¢ unctoton 99,85 %, onpeaeneHHON C MOMOLLbIO
B3XKX, ¢ cogepxxaHmem npumecen > 0,1 %.

®Ppakymo ¢ KOMNOHEHTOM B CKOHUEHTpUpOBanu C MOMOLLBIO POTOPHOrO UcCnapuTens
aocyxa, pactupann ¢ MTES (50 mn) B TeueHne 1 vaca, cuctemy oxnaxaanu go 5-10 °C,
nepemewmsany npu 5-10 °C B TedeHne 2 4acos, OTUNbTPOBanNK, oUnNbTPOBanbHbIA 0CaA0K
npombiBann MTBE3 (10 mn); NPOMbITbIN PUNbTPOBANbHbLIA OCa40K CyLuMnM B Bakyyme npu 50 °C
B TedyeHue 16 4yacoB C nonydeHuem 6 r CBETNO-XKEeNToro TBEpAOro BellecTsa (CoepuHeHune
dhopmynebl 1) ¢ umctoTton 99,35 %, onpeaeneHHon ¢ nomowpto BOXKX, n ¢ gsyms npumecamm ¢

cogepxaHmem > 0,1 %.

B konby gobasunn BbiLLEYNOMAHYTOE coeguHerne dpopmynel | (4,8 r) ¢ unctoTom 99,35
%, MTBE3 (50 mn) n ataHon (5 mn), cuctemy Harpenu go 55-60 °C, nocne 4ero kmnatunm ¢
obpaTtHbiM xonoaunbHukom B TeveHne 0,5 vaca; cuctemy oxnaxgannm [O KOMHAaTHOW
Temnepatypbl (25-30 °C), nepemelumBany npu KOMHATHOW Temneparype B TeyeHune 1 vaca;
cuctemy oxnaxganu po 5-10 °C, nepemewwmsanm npu 5-10 °C B TeuyeHMe 2 4acos,
oThmnbTpoBanK, UNBLTPOBaNbHbIM 0cCagok npombiBann MTBES (10 wmn); NpoMmbITbIA
hunbTpoBanbHbIM 0Caa ok cywmnnu B Bakyyme npu 50-55 °C B TedeHme 16 yacos € nonyyYyeHnem

4,0 coegunHeHns opmynebl | ¢ unctotom 99,75 % 1 ¢ npumecamm ¢ cogepxkaHmem > 0,1 %.
Mpumep 26 MNonyyeHne coegmnHeHna opmynsi |

B konby pobasunn coegunHerne dopmynol [l B TTO (14,5 r pacteopa, cogepaliero
npumepHo 5,0 r coeguHeHns chopmynel |l, 1 3kB.), HE NogBEPrHYTOE AONONHUTENBHON 00paboTke
M nony4yeHHoe B npumepe 14, pacTtBOpuUTENb 3aMEHUNnM Tonyoriom (2x25 wmn) u

CKOHUeHTpupoBanu npumepHo a0 10-15 wmn, 3atem 3ameHunn Ha T (25 wmn) un
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CKkOHUeHTpupoBanu npumepHo 4o 10-15 mn, 3atem gobasnsnn TP (115 mn), noka Teepaoe
BELLECTBO He pacTBOpUNOCL M obpasoBancs Npo3payvHbli pacTBOpP; MOMYYEHHbIN PaCTBOP
nepeHecnu B Tpexropnyto konby o6vemom 500 mn; kK cucteme gobaBunu TPUMETUN-OPTO-aleTar
(6,6, 3,0 3kB.); B atmocthepe aszoTa CUCTEMY Harpenu 40 KUNEHNS ¢ 0BpaTHbIM XONOAWMbHUKOM;
B 3Ty ke Tpexropnyto konby gobasunnn rugpoxnopung nupuamHa (0,42 r, 0,2 3kB.); B atmocdepe
asota cuctemy Harpenu ao 70-75 °C (BHYTpPeHHAs Temneparypa) 1 peakumio oCyLLecTBNAnu B
TeyeHuve 15 vacos; otobpanu npoby u npotecTuposanu ee. AHanu3 ¢ nomoLbio BOXXX nokasan,
4YTO B PEaKUMOHHOM XnaKoctn octanock 4,0 % coeauHeHusa cdopmynebl Il; B cuctemy gobasunm
TpumeTun-opto-auyetat (0,5 r) n rmagpoxnopmng nupuguHa (0,1 r) n kmnatunn ¢ obpaTHbIM
xonoaunsHukom npu 70-75 °C (BHYTPEHHAS Temneparypa) B Te4yeHue 5 yacos; otobpanu npoby
N npotectuposanu ee. AHanu3 ¢ nomowbo BOXX nokasan, 4to B peakyUOHHOM XMAKOCTU
ocranock 0,05 % coeguHeHus popmynel |, @ ynctota coeaguHeHus gopmynel | coctasuna 92,80
%.

Mpumep 27 MNony4yeHune coegmnHeHusa popmynbl |

B konby pgobasunu coeamHeHne copmynbl Il B TT® (817 r pactBopa, coaepallero
npumepHo 282,6 r coeauHeHus cdopmynbl |, 1 3kB.), HE NOABEPrHYTOE AOMNOMNHUTENBHON
obpaboTke U nonyyeHHoe B npumepe 14, pacTBOpPUTENb 3aMEHMNM TOMyoroM (NPUMEPHO
2x1400 mn) n CcKoHUeHTpupoanu npumepHo o 550-850 mn, 3atem 3ameHunun Ha TIo
(NMpumepHo 2x1400 Mn) N CKOHUEHTpupoBanu npumepHo o 550-850 mn, gobasnsnun TId
(npumepHo 6500 M) 40 Tex nop, Noka TBEPAOE BELLECTBO HE PaCTBOPUNOCH N PacTBOP HE CTan
npo3paYHbIM; PacTBOP NepeHecnun B Tpexropnyto kondy obvemom 10 n; k cucteme pobasunm
TpumeTun-opto-auetart (374,0 r, 3,0 3kB.); B aTMoccepe asota CUCTEMY Harpenu 40 KUNeHus ¢
obpaTHbIM XONOAUMBbHUKOM; B 3Ty e Tpexropnyto konby go6aBunu ruapoxnopuj nvpugunHa
(24,01, 0,2 3kB.); B atmocepe asota cucremy Harpenu go 70-75 °C (BHYTPEHHSAS Temnepartypa)
N peakyuio oCcyLLecTBNANM B TedeHne 12 yacos; otobpanu npoby n npotectmpoBanu ee. AHanms
¢ nomowgbto BAXKX nokasan, 4to B peakymoHHOW XUAKOCTU octanocb 4,1 % coeauHeHus
dopmynbl Il; unctota coegmHeHua dopmynel | coctasmna 85,5 %; B peakUMOHHYK CUCTEMY
aobasunu TpumeTun-opTo-auetar (22 r) u rugpoxnopug nupuauHa (1,4 r); B atmocepe asora
cuctemy Harpenu ao 70-75 °C (BHYTPEHHSAS TemnepaTypa) U peakymio OCyLLECTBSANN B TEYEHNE
5 vacos; otobpanu npoby u npotectmposanu ee. AHanu3 ¢ nomowbo BGXKX nokasan, yuto B
peakUMoOHHON xunakoctn octanocb 0,7 % coeauHeHus dopmynbl I, a ynctota coeauHeHns

dopmynel | coctasuna 91,4 %.

PeakyMoHHYI0 XMAKOCTb, MOMYYEHHYIO Ha npeabiaywien onepauyuu, oxnaxaanu Ao
KOMHaTHOW Temneparypsbl, K Hen go6asunnn 570 r BOAbI, CKOHLEHTPUPOBANN CUCTEMY C NMOMOLLbIO
poTopHOro ucnaputens g0 600-900 mn (2-3 06bema), CKOHLEHTPUPOBAHHbIN OCTATOK NEPEHECTU

B konby obvemom 10 n, B Hee megneHHo pgobasunu 2000 r Boabl (MPUMEPHO 7 OBBLEMOB),
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CUCTEMY NepemMeLLnBani Npyn KOMHaTHOM TEMNEpaType B TeveHne 1 4aca, 3atem gobasunm 2300
r Boabl (MpuMepHO 8 06bEMOB), CUCTEMY NEPEMELLMBANU NPY KOMHAaTHOW Temnepatype (25-30
°C) B TeueHme 1 vaca, 3HadyeHue pH cuctembl gosenun ao 8-9 ¢ nomowpto 50 % pacrteopa
kapboHaTta kanua (8,5 r); cucremy nepemeluvsanu npu koMHaTHon Temneparype (25-30 °C) B
TeyeHune 1 vaca, oxnaxganun go 10-15 °C n nepemewmsanu npu 10-15 °C B TeueHune 2 4acos,
oTpunbTpoBany, UbTPOBanbHLIM 0Cagok npombiBanu Bogon (500 r1); NPOMBITLIN
dunbTpoBanbHbIN ocagok cywmnu npu 50 °C B TeyeHue 72 yacos, otbupas npobbl 1 NpoBepss
coagepxaHve Bofbl. CoaepxxaHne BoAbl, onpegeneHHoe metogom Kapna duwepa, coctasuno
3,2 %. bbino nonyyeHo 252 r CbIporo NpoAyKTa 3eMIUCTO-XKEenToro ueta (CoeauHeHune
dopmynel |) ¢ uuctoton 97,5 %, onpegeneHHon ¢ nomolbio BEXKX, cogepkaHmem 89,8 % u

BbIXO4OM HEOYMLLEHHOro npoaykra 72,3 %.
Ouncrtka coeguHeHns opmynel |:

B konby pobasunun 252 r HeouuweHHOro npoaykta (coeguHeHue dopmynbl |),
MOMNy4YeHHOro Ha npeablaywien onepaumm, n ataHon (1004 r, ~ 1000 mn); cuctemy Harpenu 40
50-60 °C, nepemewmsanu npu 50-60 °C B TeueHme 30 MMHYT, noka marepuan noyvTu He
pacTBOPUNCA N PacTBOP He CTan Npo3payHbiM; CUCTEMY pPa3fenunu Ha ABe paBHble 4acTu, K
Kaxxgon vactn gobasunu cunukarens (252 r), Kaxayto 4acTb KOHLEHTPUpOBanu C NOMOLLBHO
POTOPHOro mMcnaputens A0 TeX MNop, Moka MNpakTUYECKM He nepecTtana KOHAEHCUPOBaTbCS
dnerma; pactTBOpuUTENb B KaXKAOW YacTu 3aMeHsANn H-rentaHom (272 r, ~ 400 mn) 4o Tex nop,
noka npakTU4Yeckn He nepecrana KOHAEHCMPOBaTbCA pnerma; KOMOHKY C Ccunukarenem
yANOTHMNK 1 3anonHunu cunukarenem (3000 r, 200-300 mew) n H-rentaHom (5,4 kr, ~ 8 n),
HEOUULLEHHbIA MPOAYKT, MOMYYEHHbIM Ha Npeablaylwen onepauuun, pasgensnu ¢ nomMoLlbro
KONMOHOYHOW Xpomarorpadum, 3nonpys CMechto H-rentad 1 atunauetar (1:1 06/06, 15,5 kr, ~ 20
n; 1:2 06/06, 28,5 kr, ~ 35 n; 1:5 06/06, 25,5 kr, ~ 25 n) 1 ynucTbim 3TMNauetarom (62 kr, 70 n);
ObInn cobpaHbl hpakyum, cogepxalume coegmnHeHmne popmynbl | (KOMANOHEHT A) N NEPEKPECTHBIN

KOMMNOHEHT B (koHTponb ¢ nomoLybto TCX).

Ppakymio, coaepallytd KOMMOHEHT A, KOHLUEHTPUpOBanM C MNOMOLLbD POTOPHOMO
ncnapuTensa 4o TeX Nop, Noka He nepecrana KOHAEHCMPOoBaTbCA onerma; CKOHLEHTPUPOBaHHbIV
ocTtatok nepeHecnu B konby obbemom 2000 mn, 3ameHsnu pactsoputens Ha MTBS (370 r, ~
500 mn) 4o Tex nop, noka He nepecrana KoOHAEHCUPOBaTLCS rnerma; K CKOHLEHTPUPOBaAHHOMY
ocratky gobasunu MTBS (1330 r, ~ 1800 mn); cuctemy Harpenu A0 KUMNeHusa ¢ obpaTHbIiM
XOMNOAWUMNBHUKOM W KAMATUNM B TeveHue 1 vaca; cuctemy oxnaxgannm A0 KOMHaTHOW
Temneparypsbl (25-30 °C), nepemeLumsanu npy kKOMHaTHoOW Temneparype (1 4Yac); oxnaxaanu 40
5-10 °C, nepemewumsanu npn 5-10 °C B TeyeHne 2 yacos; oTUNbLTPOBANN, PUNbTPOBArNbHbIV
ocagok npombiBann MTB3 (75 r, ~ 100 mn); ymctoTa NPOMbITOrO PUNLTPOBANBHONO OCaAkKa,

onpeaeneHHas ¢ nomowpio BOXKX, coctasuna 99,9 %; dunbTpoBanbHbI OCaA0K CyLLUUNU B
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Bakyyme npu 50 °C B TeyeHune 16 yacos c nonyyeHmem 190 r coeguHeHnsa popmynbl | € YNCTOTOWN,
onpeaeneHHon ¢ nomowbio BOXKX, 99,9 % u copgepxaHmem soabl 0,07 % no metogy Kapna

duepa.

®pakymio, cogepaLlyto KOMMOHEHT B, CKOHLUEHTpUpoBanu Ha pPOTOPHOM ucnapurtene
Jocyxa; MonyvyeHHOe TBEPAOE BELLECTBO NMEPEHECnnN B ogHoropnyo konby obvemom 500 mnm;
pacteoputenb 3ameHsanu Ha MTBES (85 r, ~ 120 mn) go Tex nop, noka He nepecrana
KOHAEHCMPOBATLCA brerMa; K CKOHLEeHTpMpoBaHHOMYy ocTtaTky gobasunu MTEDS (200 r, ~ 300
M) u metaHon (23 r, ~ 30 mn); cUCTeMy Harpenu 4o KNEHUst ¢ oBpaTHbIM XONOAUNBHUKOM U
KMNATUNW B TeyeHne 1 vyaca; cucTtemy oxnaxganu Ao KOMHartHou Temnepatypbl (25-30 °C),
nepemeLunBany npu KOMHaTHoW Temneparype (1 4ac); oxnaxganu go 5-10 °C, nepemeLruvsanv
npu 5-10 °C B TeueHune 1 yaca; oTpunbTpoBanu, PuUnbTPoBarnbHbIM 0CaJ0K NpomMbiBany MTES
(22 1, ~ 30 Mn); NPOMBITLIN PUNBLTPOBArBHLIA 0CaA0K Cylumnu B Bakyyme npu 50 °C B TeyeHune
16 vacos ¢ nonydyeHnem 20 r CBETNO-KENTOro TBEPAOro BellecTsa (coeguHeHune doopmynbl |) ¢

yncrotom 99,6 %, onpeaeneHHon ¢ nomoLybio BOXKX.
Mpumep 28 MNonyyeHue coegnHeHns opmynbl |

B konby pobasunu coegunHenue cdopmynel Il B TIP (27,0 r pactesopa, coaepallero
npumepHo 5,0 r coeanHeHusa dopmynbl I, 1 3kB.), nonyvyeHHoe B npumepe 19, pactsopuTtenb
3ameHunn Tonyonom (2x25 mn) u CKoHUeHTpupoBanu npumepHo o 10-15 wmn; 3aTtem
pactsoputenb 3ameHunu Ha TId (25 mn) u ckoHueHTpuposanu npumepHo Ao 10-15 wmn;
pobasnanun TIP (115 mn) 40 Tex Nop, Noka TBEPA0E BELLECTBO HE pacTBOPUIIOCH U PACTBOP He
cTan npospayHbiM; PacTBOp MepeHecnu B Tpexropnyto konby obvemom 500 mn; k cucteme
gobasunu TpumeTmn-opTo-auetar (6,6 r, 3,0 akB.); B atMocdepe asota CUCTEMY Harpenu 4o
KnneHns ¢ obpaTHbIM XOMOAMMBHMKOM; B 3Ty e Tpexropnyto konby aobasunuv rugpoxnopug
nupnanHa (0,42 r, 0,2 3kB.); B aTmocdepe asota cucremy Harpenn go 70-75 °C (BHYTpPEHHSS
TemMneparypa) n peakuumio OCyLUecTBnsSnuM B TedeHme 12 vacos;, otobpanu npoby u
npotectmposanm ee. BOXX nokasana, 4to B peakynmoHHoOW xugkoctm octanocb 0,19 %

coeauHeHna popmynel |1, a yncrtora coeguHenus copmynel | coctasmna 93,3 %.
Mpumep 29 MNonyyeHne coegmnHeHna popmynbi |

B konby nepeHecnu coeagnHeHue copmynel I B TT® (5,40 kr pacteopa, cogepKallero
npumepHo 1,0 kr coeaunHeHunsa opmynel Il, 1 3kB.), nonydeHHoe B npumepe 19, pacTBopuTenb
3aMEHUNN TONMyosriom (2x4,3 Kr) U CKOHUEHTpUpoBanu NpUMEpPHO A0 2 N, 3aTemMm pacTBOpUTESb
3ameHnnu Ha TIP (4,3 kr) n CKOHUEHTpUpOBanu NpUMEpPHo 40 2 n, nocne yero gobasunu TIo
(19 kr), cuctemy nepeHecnm B peaktop obbemom 50 n; k cucteme fobaBuMnn TPUMETUI-OPTO-
auetart (1,32 kr, 3,0 3kB.); B atMoccepe asota CUCTEMY Harpenn O KUNEHUs ¢ obpaTtHbIM

XOnoAunNeHUKOM; pobasunu rugpoxnopug nupuguHa (85,0 r, 0,2 3kB.); B atmochepe asoTa
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cuctemy Harpenu Ao 70-75 °C (BHYTPEHHSS TeMnepaTypa) N peakymio OCYLLIECTBIIANN B TEYEHME
12 vacos; otobpanu npoby u nportectmposanu ee. BSXKX nokasana, 4to B peakyMOHHOW
KUAKOCTU ocTanock 4,22 % coeauHeHus dopmynbl Il yncrtota coegunHeHus chopmynbl |
coctaemna 80,30 %; B peakumoHHylo cuctemy pobasunu Tpumetun-opto-auetar (80 r) um
ruapoxnopug nupuauna (5 r), B atmocepe asota cuctemy Harpenum go 70-75 °C (BHYTpeHHAS
Temnepartypa) W peakumo OCywlecTBnanuM B TeyeHme 5 vacos; otobpann npoby w
npotectuposanu ee. BOXX nokasana, 4Tto B peakyumoHHOW xuakoctm octanoce 0,56 %

coefuHeHuns doopmynel ll, a ynctota coeagnHenus opmynel | coctasuna 92,48 %.

PeakLMOHHYIO XXMAKOCTb C NpeablayLien onepaumm oxnaxganm 5o 25 °C, gobasunm 2,0
KI BOAbI; NEPErOHKY MPU MOHWKEHHOM AaBneHun nposogunn npn 45 £ 5 °C pgo obvema 2 n, B
POTOPHYIO ncnaputenbHyo konby gobasnnu 2 n BoAbl, XUAKMA maTepuan ns konbbl nepeHecnn
B peakTop, MmeaneHHo pgobasunu 5 kr Bogbl, nepemewumsanu npu 25 °C B TeveHue 1 yaca; B
peakTtop gobasunu 5 kr Boabl, nepemewumsanu npu 25 ° C B TeyeHne 1 vyaca; B peaktop no
kannam gobasmnun 32 r 50 % pacteopa kapboHata kanus, pH cunctembl gosenu 4o 8-9, cucremy
nepemeLumsanu npu 25 °C B TedeHune 1 4aca; xugkui matepuvan B peakrope oxnaxganu o 10-
15 °C, nepemeLunBany B Te4eHne 2 4acos; cUCTeMy OTMnNbTPOBaNN, PUNbLTPOBanNbHbIA 0CaJ 0K
npombIiBanu 2 Kr BOAbl, @ 3arem cywwmnu B Bakyyme npu 45-55 °C B TeueHue 48 vacos C
nonyyeHnem 0,91 kr coeguHeHuna opmynel | ¢ cogepxxaHnem soabl 0,2 % (no metogy Kapna
duwepa), ¢ ynctoton 95,71 %, onpegeneHHon ¢ nomowbio BOXKX, cogepxaHuem 85,39 % un

BbIxogom 71,4 %.
Ounctka coeguHeHns popmynel |

B poTopHyto ucnaputenbHyto konby o6vemom 20 n gobasunu coegmHeHne chopmynebi |
(0,91 kr) c uncroromn 95,71 %, onpeaeneHHon ¢ nomoLybio BOXKX, nonyyeHHoe Ha npeabiayLwien
onepauuun, n ataHon (3,6 kr); cucremy Harpenu ago 50-60 °C, nepemewmsanu npu 50-60 °C B
TeyeHme 30 MUHYT, NOKa MaTtepuan He PacTBOPUICS W PacTBOP HE CTarn NoYTW NpPO3padvHbIM; B
YKa3aHHYIO BbilLE POTOPHYIO McnaputenbHylo konby gobasmnm cunukarens (1,82 kr), cucremy
CKOHLIEHTPUPOBanu Npun NoHMxXeHHoM gasneHunm npu 50-60 °C o obpasoBaHms Cyxoro NopoLLKa;
B YKa3aHHYIO BbilLe POTOPHYI ucnaputenbHyto konby gobasunu H-rentad (1,82 kr), cucremy
CKOHLIEHTpUpoBanu u sameHunu pacresoputens npu 40-50 °C o obpasoBaHmst Cyxoro nopoLLKa;
NoAroTOBMMN COOTBETCTBYIOLLYIO OUMLLIEHHYIO KOMOHKY, B KOTOPYHO Aobasunu cunukarens (11 kr,
200-300 meLl), KOMOHKY YMMNOTHWMNW a30TOM; B KONOHKY gobasunu H-rentaH (27 kr) n ee
YNAOTHUNW a30TOM; B KONMOHKY J06aBMnn CMELLaHHOE C cunukarenem coeauHeHne oopmyrbi |,
CKOHLIEHTPUPOBaHHOE J0CyXa Ha NpeablAYLLEN onepaunn; KONOHKY 3nompoBany H-rentaHom (18
Kr), cMecbto H-rentaH/atunageTar (1:1 06/06, 72 kr; 1:2 06/06, 158 kr; 1:5 06/00, 142 kr), cCMeCbio

H-rentan/aTunauetart (1:5 06./06., 70 kr), cmecblo H-rentan/atunadetar (1:5 06./06., 175 kr) u
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atmnadetatom (205 kr) nocneposatenbHO, cobupas dpakyumn, cogepxawme CoeauHEHnE

hopmynbl | (KOMAOHEHT A) U NEPEKPECTHBIN KOMMOHEHT B (kOHTponb ¢ nomoLbio TCX).

Opakymio, cogepKallyro KOMMNOHEHT A, pobasunn B peaktop obvemom 50 n, cucremy
CKOHUeHTpupoBanu B Bakyyme npu 40-50 °C o MuHMManbHoro obbema, HeobxoaMmMoro ans
nepemeLumsaHuna (~ 6 n); B peaktop gobasunu MTBES (5x5,0 kr), cuctemy KOHUEHTppoBanu,
MeHAA pacTeopuTenb 5 pas; B peaktop gobasunu MTBES (1,2 kr), cuctemy Harpenu 4o KMneHus
c obpartHbiMm xonoaunbHukom (50-60 °C) u kmnaTunu B TeyeHne 1 yaca npu noagep’kaHum
yKkasaHHoW Temnepartypbl; cuctemy oxnaxganum ao 20-30 °C un nepemewmsanu (1 4ac) npwu
nogaepkaHnn ykasaHHou Temneparypsbl; cuctemy oxnaxganm ao 5-10 °C, nepemeLruvsanu npu
5-10 °C B TeyeHune 2 yacos; oTPUNLTPOBaNN, PuUnbTpoBanbHbIN ocagok npombisany MTES (0,25
kr); 6bio nonydeHo 0,62 kr coeanHeHnsa dopmynbl | ¢ uictoton 100,0 %, onpepeneHHon ¢
nomolgbto BOXKX; dunbtpoBaneHbii ocagok cywumnu npu 50 °C B TeyeHne 16 4yacos C
nonydveHunem 0,55 kr coegmnHeHns copmynbl |, cogepxawlero 0,04 % soabl (no metoay Kapna

duwepa) n octatoyHoe Konuyectso Pd <2 u/MmnH.

®pakyuto, cogepallyto KOMNOHEHT B, pobasunu B peakuymoHHyto konby, cuctemy
CKOHLIEHTpMpOBanun B Bakyyme Ha BogsiHou GaHe npu 45-50 °C o muHMmanbHOro obbema,
HeobxoaAUMOro Ans nepemeLlumBaHmsa (NPUMeEpPHO 1 n); B peakyMoHHyo konby gobasunu MTES
(2x1,5 kr), cuctemy Harpenu Ha BoasiHon 6aHe npu 45-50 °C, CKOHLUEHTpMpoBanu B Bakyyme 40
MUHUMarnbHOro o6bema HeobXo4UMOro AN NEPEMELLNBAHMS, ABaX4bl 3aMEHSAS pacTBOPUTENb;
B peakumoHHyo konby pgobasunu MTBES (1,5 kr) n abcontotHbin 3TtaHon (0,14 «kr), cuctemy
Harpenu go 50-60 °C, nepemeluBann B TeyeHue 1 vaca; Xnakum marepuan B peakMOHHOM
konbe oxnaxganu go 20-25 °C, cuctemy nepemeLumBany B Te4eHme 1 yaca npu nogaepxaHnm
yKasaHHOW TeMNepaTypbl; OXNaxaanu, TEMNepaTtypy XXMAKOro Mmatepmnana B peakyoHHoON konbe
noHmaunun go 6-10 °C, gaHHyo TemnepaTtypy nogaepXuveanv U CUCTEMY NepemeluBani B
TeyYeHne 2 4acoB; OTuNbTpoBany, UNbLTPOBaNbHbIN 0CafoKk npombiBann MTBS (0,24 «r);
fo6aBunun B peakynoHHyo konby dunbTpoBanbHbii ocagok, MTBS (1,5 kr)/abcontoTHbIN 3TaHoN
(0,14 «r); cuctemy nepemewsanu, Harpenu go 50-60 °C, nepemelwumsanu B TedeHme 1 yaca npu
nogAep>KaHnM yKasaHHOW TemnepaTypbl; OXnaxaanu, Temnepatypy >Xuakoro marepuana B
peakuynoHHoun konbe cHusnnm go 20-25 °C, ykasaHHyo Temneparypy nogaepXxveanu u cuctemy
nepemelumBann B TedeHMe 1 yaca;, oxnaxganu, Temnepartypy >XWAkoro matepvana B
peakuynoHHoun konbe cHusunu go 6-10 °C, ykasaHHylo Temneparypy nogacpueanm n cuctemy
nepemeLlumBann B TeyeHne 2 4acos, punbTpoBanu, UNbTPOBamnbHbIM OCaAO0K NMPOMbIBaNu
MTBO (0,24 «r). bbino nonyveHo 115 r BRNaHOro Npoaykra C YACTOTOW, ONPEeAeneHHon C
nomoubio BOXKX, 99,8 % n makcMmanbHbIM COAEpPXKaHNEM MHAUBMAYanbHbIX npumecen 0,09 %;
BMNaXHbIA NPOAYKT CyLUMNX B Bakyyme npu Temnepartype 45-55 °C v npu gasnexnm <-0,080 Mla
B Te4yeHue 16 vacos; 6bino nonyveHo 0,10 kr coegunHeHns dopmynbl |, cogepxaigero 0,08 %

BoAbl (onpegeneHHoM no metogy Kapna duwepa), ¢ umuctotom 99,8 %, onpeaeneHHOn C
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nomowbto BOXKX, ¢ mMakcMmanbHbIM COAepKaHMeM WHAMBMAYanbHbIXx npumecen 0,09 % n

OCTaToOYHbIM Konunyectsom Pd < 2 y/mnH.

Ecnn He ykasaHo WHOe, coepguHeHne opMynbl |, OKOHYaTEeNbHO OYMLLEHHOE U
NMonyyYeHHoe B npumepe 27, UCMOMb3ylT B KayeCTBE WUCXOAHOrO mMartepvana B CrnegyroLmx

npumMepax.

Mony4yeHue kpuctannmyeckomn bopmbl 1 coeanHeHns opmynbi |

Mpumep 30

BnaxHbi N HEOUYULLEHHbIN NPOAYKT B BMAE (PUMLTPOBANbHOMO OcCagka (CoeauHeHue
dopmynbl 1), nonyyeHHbln B npumepe 21, obveanHunu, pactsopunun B metaHone (40 mn); k
METaHOMNbHOMY pacTBopy AobaBunu CPeaCTBO ANA yAaneHNs MeTannos Ha oOCHoBe KpemHus (4,0
r) n aktmsuposaHHbin yronb (1,0 r), cuctemy Harpenn go 50 °C n nepemewmsanu B Te4yeHue 1
yaca; cuctemy oxnaxaanu go 10 £ 5 °C n nepemelumsany npu AaHHOW TemMmnepaTtype B Te4YeHne
0,5 wvaca; otdunbTpoBanu, QUNbTPOBarnbHbIN 0cCagok npombiBann MTBES (15 wn);
dunbTpoBanbHbIN 0caaok cywmnnu B Bakyyme npu 50 °C B TeueHune 16 yacos ¢ nony4eHuem 2,5
r noutn GecuBeTHOro TBepAoro Bewjectsa (coegmHeHue dopmynbl |) ¢ yuctoton 98,4 %,
onpeaeneHHon ¢ nomoubio BOXKX. MNpn ucnbitaHnm Teepaoe BELWECTBO NPeACcTaBnsano cobom
Kpuctannuueckyro copmy 1 coeanHeHns dopmynel | Ha dur. 1-4 npeacraeneHbl
andpakrorpamma XPRD, Tepmorpamma OCK, Tepmorpamma TI'A u rpadmk nsotepmbl ACI1.

MonyyeHue kpuctannamyeckon opmbl A ruapoxnopuaa coeanHeHusa opmynbi |

Mpumep 31

MpumepHo 50 Mr coegnHeHnst dopMynbl | B3BECUINM 1 MOMECTUNM B HEOOMNbLLYIO BYThINKY,
gobasunu 2,5 mn aueToHa, CUCTEMY NMoABeprany ynbTpa3BykoBon o0paboTke 1 HarpeBaHuto 4o
MOMNHOrO PacTBOPEHUA COEAMHEHUS C NOMNYyYEHNEM pacTBoOpa CoeauHEHNS hopmynbl | B aLeToHe
¢ koHUeHTpaywuen 20 mr/mn. ByTbinky ¢ o6pasyom NOMeCTnm Ha NNacTMHY MarHUTHOW MEeLLIanKu,
NpoV3BENN NEpPEMELLIMBAHNE Ha MarHUTHOW MeLLanke n MegneHHo no kannsam gobasunm 0,73 mn
XJITOPUCTOBOAOPOAHON KUCMNOTbl B aUETOHE (KOHUEHTpauns XrOpUCTOBOLOPOAHON KUCNOTbI B
aueToHe coctaensina 25 mr/mn), npy atom obpasoBanca Oenbii 0CaaokK, KPbIWKy OyTbINKn
MNOTHO 3aKpbINM N NEpeMeLLnBany CUCTEMY NPV KOMHaTHOW TemnepaType B TedeHne 1 gHs,
3aTeM CyCneH3unto LeHTpudyrmposanm n cobpaHHoe TBEpPA0E BELECTBO CYLUMM B BaKyyMe npu
40 °C B TEYEHME HOYM C NONyYEHNEM TBEPAOro rugpoxnopuga coeauHeHua dopmynel |. MNpu
UCNbITaHUM TBEPAOE BELWECTBO npeacTasnano cobon kpuctannuueckyro dgopmy A
rmapoxnopuga coeauHenns dopmynbl | Oudpaktorpamma XPRD n Tepmorpamma [OCK

npueegeHol HAa dur.6 n 7.
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MonyyeHune kpuctannuyeckon dopmel B rugpoxnopuaa coeguHeHUs

cdopmynel |
Mpumep 32

MprmepHo 50 Mr coegmHeHns opmynbl | B3BECUN 1 MOMECTUNN B HEGONbLLYIO OYThINKY,
aobasunu 2,5 mn atmnagertara, CUcTemy noaseprnm ynbTpassykoBon ob6paboTke n HarpesaHuio
[0 MOMHOro PacTBOPEHUS COEAUHEHMSA C MOMyYeHWEM pacTBopa CcoeauHeHusa dopmynbl | B
aueToHe ¢ koHUeHTpauuen 20 mr/mn. byTbinky ¢ o6pasyom NOMEeCTUM Ha NNacTUHY MarHUTHOW
MeLlanku, npousBeny nepemMellnBaHue Ha MarHUTHOW Meluanke U MEeANIEHHO MO Kanmam
gobasmnn 0,73 M XNTOPUCTOBOAOPOAHOM KUCMOTbl B 3Tunauetare (KOHUeHTpauus
XJTOPUCTOBOAOPOAHON KACIOTbI B aTMNnaveTaTe coctasnana 25 mr/mn), npu sTom obpasosancs
6enbin 0cafokK, KpbIKY OYTbINKA MAOTHO 3aKpbINM U NepemMeLumnsanm CucTemy npyv KOMHaTHOW
Temneparype B TeyeHue 1 AHS, 3aTeM CyCrneH3uio LeHTpudyrmposanu n cobpaHHoe TBepgoe
BELLECTBO CyLumnu B Bakyyme npu 40 °C B T€4YEHNE HOUM C MONy4YEHNEM TBEPAOro rnapoxnopuaa
coeauHeHms opmynbl |. Tlpu wucCnbITaHUM TBEPAOE BELECTBO NpeacTaBnsano coboun
Kpuctannuyeckyto popmy B ruapoxnopuga coeguHenunsa goopmynsl |. dudppakrorpamma XPRD n
Tepmorpamma JCK npuBeaeHbl Ha dur. 8 n 9.

Mony4yeHue kpuctannuyeckon opmbi C rugpoxnopuga coeguHeHust

cdopmynsl |
Mpumep 33

5 mr kpuctannuyeckon hopmbl A rmgpoxnopuga coegmHeHms opmynbl |, NONy4eHHOro
B npumepe 31, B3BeCUNU M nomectunum B Hebonbllyio OyTbinky, gobaBunn nogxoasiiee
KONMMYeCTBO METaHoma, MOMYyYEHHYK CycrneH3uo obpasuya nepemewmvsann npu KOMHaTHOW
TemnepaTtype B TEYEHME HOYU, CUCTEMY LEHTpudyrmposann Ans pasgeneHus TBEPAOro
BELLECTBA U XMUAKOCTN, TBEPAOE BELLECTBO cobpanu 1 CyLuMnn B BakyyMme B TEYEHMNE HOUN MNpU
40 °C c nony4YeHnem TBEPAOro rmapoxnopuaa coeanHenns dopmynsi |. [Mpun ncneitaHnm Teepaoe
BELECTBO npeacTasnano cobon kpuctannuuyeckyro dopmy C rugpoxnopuaa CoeuHeHns

dhopmynbl . Ondppaktorpamma XPRD n Tepmorpamma ACK npuseaeHsl Ha dur. 10 m 11.
Mpumepsl 34 - 36

Bbin ncnonb3oBaH TOT e METOo, Kpuctannmsayuu, 4to 1 B npumepe 33. PacTesopuTenb
ObIN1 3aMEeHEH Ha auEeTOHUTPWI, H-renTaH U METUNITUMKETOH ANA NOMYyYEHUA KpUCTanMyecKkomn
dopmbl C rugpoxrnopuga coeguHenmsa popmynel |. MNocne nenbitanmsa gaudpakrorpammbl XPRD
TBEPAbIX COEAMHEHWI, MONYYEHHbIX B pumepax 34-36, CooTBETCTBOBANM gudpakTorpaMmmMmam Ha
our. 10.
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Mony4yeHue kpuctannmuyeckon popmbl D cynbdaTta coeanHeHus

cdopmynel |
Mpumep 37

MprmepHo 50 Mr coegmHeHns opmynbl | B3BECUN 1 MOMECTUNN B HEGONbLLYIO OYThINKY,
aobasunn 2,5 mn ayeToHa, cUCTeMy NOABEPrNN yNbTPasBykoBon 0OpaboTke 1 HarpeBaHuio 40
MOMHOrO PacTBOPEHUA COEAMHEHUS C NOMYyYEHUEM pacTBopa coeanHeHns dopmyrnbl | B ayeToHe
¢ KoHUeHTpaywuen 20 mr/mn. ByTbinky ¢ o6pasyomMm NOMECTUNM Ha NNacTUHY MarHUTHOW MeLLarnku,
NPOU3BENN NeEpPEMELLMBAHNE HA MarHUTHOW mMellanke n gobasunu 0,77 mMn pactsopa CEpHOU
KMUCHOTbI B aUeTOHE (KOHLUEHTpaUnsa CEPHOM KUCNOThI B aleToHe cocTasnsana 25 mr/mn), npy 3Tom
obpasosancs 6enbi 0Ccag oK, KpbILKY OYTbINKM NAOTHO 3aKPbINK U NepemMeLLnBani CUcTemy npm
KOMHaTHOW TemnepaType B Te4yeHue 1 AHS, 3aTeM CYCneH3no LeHTpudyrmposanm n cobpaHHoe
TBEpAoOe BELUEeCTBO cyumnu B Bakyyme npu 40 °C B TeYeHUEe HOYM C NOnyvYeHnem TBepAoro
cynbhata coeguHeHns doopmynbl |. Mpy ncnbiTaHuUM TBEPAOE BELLECTBO NPEACTABNANo cobon
kpuctannuueckyto cdopmy D cynbdarta coeguHeHna dopmynbl |. Oudpakrorpamma XPRD u
Tepmorpamma ACK npusegeHbl Ha dur. 12 un 13.

Mony4yeHue kpuctannuyeckoun popmbl E pocchara coeanHeHna dopmynsil |

Mpumep 38

MpumepHo 50 Mmr coeamHeHns opmynbl | B3BBECUNN 1 MOMECTUNY B HEOONbLLYIO OYTbINKY,
gobasunu 2,5 Mn aTunaueTtara, CMCTeMy NoABEPriv ynbTpasBykoBon 06paboTke 1 HarpeBaHuto
AO MOMHOro PacTBOPEHUS COEAUHEHMSI C MOMyYEHUEM pacTBopa COefuMHeHus opmynbl | B
aueToHe ¢ koHUeHTpauyuen 20 mr/mn. ByTbinky ¢ o6pasyom NoOMecTunm Ha NnacTuHy MarHUTHON
MEeLlanki, Npou3BENN NEpEMELLMBAHME HA MarHUTHOM Mellanke WU MEASIEHHO MO Kanmnsm
pobasunn 0,86 mn pacteopa ocOpHOM KMCNOTbl B aueTOHE (KOHUEeHTpauus pocdopHoOn
KMCNOTbl B aleToHe coctaensna 25 mr/mn), npy atom obpasosanca 6enbin 0CagoK, KPbILLKY
BYTbINKN NAOTHO 3aKPbINN N NEPEMELLMBANM CUCTEMY NPU KOMHATHOW TEMNepaType B TeyeHne 1
AHS, 3aTeM CYCNEH3NI0 LeHTpUdyrmposanu n cobpaHHoe TBEPA0E BELLECTBO CyLUMMN B Bakyyme
npy 40 °C B TeyeHne HouM C nonyvyeHmem Teepgoro gocdara coeguHeHus opmynol | Mpu
UCnbITaHUN TBEPAOE BELLECTBO MpPeAcTaBnano cobon kpucrtannudeckyto copmy E dochara
coeaunHeHns copmynbl |. Ha dur. 14 n 15 npeacrasneHel gudpakrorpamma XPRD un

Tepmorpamma JCK.

McnbitaHne Ha npoueHT coneobpasoBaHus kpuctannmydeckon dopmel E docdara

coeaunHeHust chopmynbl | Obin NpoBeaEH € NOMOLLBIO MOHHOW XpomaTorpadui:
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MpumepHo 0,5 r kpuctannuyeckon popmbl E chochaTta coegunHeHns popmynbl | B3BECUNM
N noMecTunu B HebonbLyo ByThLINKY C XKnakon ¢a3on, NONHOCTLIO pacTeopuny B 1 Mn BOAbI, a
3aTeM UCnonb3oBann B KadecTBe uMCMbITyemoro pacteopa. MatouHbir (1000  4/mnH)
CTaHAapTHbIA pacTBop HoCcOpHON KMCNoThl pasbasunm sogon B 10 1 20 pas, 4tobbl NONy4nTb

CTaHaapTHbIA pacTBop ¢ koHUeHTpauuen 100 4/mnH n 50 4/MnH, COOTBETCTBEHHO.

NcnbiTaHne ¢ NOMOLLb0 MOHHOW Xpomarorpaduu Obinu NpoBeaeHbl ANA UCTbITYEMOro
pacTBopa 1 CTaHAapTHOro pacTeopa, COOTBETCTBEHHO, CM. Tabnuuy 16, B KOTOPOW ONMCaH METOA
ncnbiTaHna. CTponnm CTaHA4apPTHYHO KPUBYIO, HA KOTOPOM NNoLWA@ab NMKa NPOTUBOMOHA Ha MOHHOW
Xpomartorpamme COOTBETCTBYET KOHLUEHTpauuu MpOTUBOMOHA B CTaHAAPTHOM pacTeBope,
KOHLIEHTPaUMIO NPOTUBONOHA B KaxKAOM Obpasue paccyuTbiBanu C MUCMONb3OBaHWEM MeEToAa
BHELLHEro ctaHjapTa, 3artem CoaepxaHme npoTMBOMOHA B Kpuctannuyeckon opme E dpocdara
coeavHeHus opmynbl | paccunTbiBany € LUEnbio onpeaerneHns npoueHTa coneobpasoBaHus
coegvHeHna opmynbl | C COOTBETCTBYHOLUMM MNPOTUBOMOHOM, a MWMEHHO docdaTtom, B

kpuctannuyeckon opme E cdoctara coegnHeHns oopmynbi |

Tabnuya 16 Cnocob onpeaeneHns ¢ NOMOLLbIO MOHHOW XpomMaTorpadum

Mogenb npnbopa ICS-2000 + AS40 ¢ aBToMaTn4eckum Npo6oOTOOPHNKOM
XpoMaL‘;fji:”ec"aﬂ lonPac®AS11-HC 4x250 M
TemnepaTypa KONOHKN 30 °C

ontoeHT 10 mM pacteop KOH
CkopocTb noTokKa 1,00 mn/MuH
Cynpeccop Dionex AERS 5004 mm
NEKTPUYECKUIA TOK
> cyspeccopa 25 MA
MpoAOmMKUTENBHOCTb 15 MyH

B tabnuye 17 nokasaHo coaep)aHue MNpOTMBOMOHOB B KpucTannuyeckon copme E
docdara coegnHenms opmynebl I. [ns nonydeHns 0,5 r kpuctannuyeckon popmel E chocthaTta
coegunHeHust opmynbl | coeguHeHmne dopmynbl | 1 docopHaa kucnota Obinn B3ATbHI B
MONSAPHOM COOTHOLLIEHMM 1:1,1 N NOABEPrHYThI peakymn. PakTUYECKN U3MEPEHHOE CoaepKaHNe
dochaTtHOro aHMoHa B NONydY4eHHoM dpocare coctasuno 256 %, 4TO B OCHOBHOM
COOTBETCTBOBANO TeopeTudeckoMmy cogepxaHnio 24,9 %. MonspHoe COOTHOLEHNE B
MONy4YeHHOW conn npu coneobpasoBaHum coctasuno 1:1,04 (coepuHeHne dopmMynbl

I:cpocchopHasg kucnora).

Tabnuua 17 PesynbTaTthl onpegeneHns CogepkaHuns NpoTUBOMOHOB B KPUCTANMYECKon oopme

E dociara coegmHeHns dopmynebl |
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MPOTUBOWOH NMpu pasHOM NPOLEHTE N3mepeHHoe
HassaHune obpasya coneobpasoBaHus copepxaHue
TeopeTnueckoe cogepxanve, % NPOTUBOUOHA, %
Kpuctannuueckasa
chopwa E hocepara CeoboaHOEe OCHOBaHMeE:
P chocopHas kucroTa = 24,9 % 25,6 %
coeAVHeHNs
1:1 Npy nony4eHun conu
dopmynbl |
Mpumep 39

5 mr kpuctannmnyeckon copmbl E hoccarta coegmHeHus opmyrnbl |, NONY4EHHOrO B
npumepe 38, B3Becunu K nomectunu B Hebonbwyo OyTbinky, AobasBunu nogxogswiee
KONMMYECTBO MEeTaHona, nepemMelumBann cycrieHsuo obpasya Ha MarHUTHOW MeLlanke npu
KOMHaTHOW Temnepatype B TEYEHNE HOYWN, CUCTEMY LEHTpUdyrnposanu u Teepaoe BeLecTBo
OTAENUNN OT XUAKOCTW, TBEPAOE BELLECTBO cOBpanu 1 CyLuMnu B Bakyyme B TEYEHNE HOUN MPU
40 °C ¢ nony4yeHuem TBepaoro gocgara coeamHeHns dopmynel |. MNocne ucneitaHmsa TBepaoe
BELECTBO MNO-NpexHeMy npeactasnsano cobon kpuctannuyeckylo ¢opmy E  docdara
coeaunHeHuns popmynbl |. Ero audppakrorpamma XPRD cooTBeTCTBYET AMdpakTorpamme Ha dur.
14.

Mpumepsbl 40 - 42

Bbin ucnonb3oBaH TOT e ¢nocob, 4To 1 B Npumepe 39. PacTteoputens Obin 3aMeHeH Ha
aUETOHUTPWI, H-TenTaH U METUNITUNKETOH ANS MONyYEeHUs KpuctTannuieckon dopmbl E
docthata coeaunHeHns copmynbl |. Mocne wucnbitaHua audpakrorpammbl XPRD TBEpabIX

CO€AMNHEHWIA, NONYYEeHHbIX B npumMepax 40-42, cooTBETCTBOBaNM gndpaktorpammam Ha dur. 14.

MonyyeHune kpuctannuyeckon dopmbl F dhocdara coeanHeHusa cdoopmynoil |

Mpumep 43

Basecunu lMNpumepHo 500 mr coepuHenus dopmynbl | 1n nomectnn B HEGOMbLUYIO
OyTbinky, pobasunu 20 mMn aueTtoHa, CUCTEMY NOABEPrnM yrbTpasBykoBon oOpaboTke un
HarpeBaHu1Io 4,0 NOMHOro pacTBopeHns obpasya C Nony4YeHnem pactsopa CoegnHEHNA Popmynbl
| B ayeToHe ¢ kOHUeHTpauuen 25 mr/mn. byTbinky ¢ 0o6pasyoM MOMECTUNM Ha MarHUTHYHO
MELIanky C HarpeBoM M NMpu NepeMeLLMBaHUN MEAEHHO MO Kanmnsm B TeYeHne Houn gobasmnum
8,57 mn pacTtesopa hocOpPHON KUCNOTbl B aUETOHE (KOHUEHTpauus pocthopHON KUCNOTbI B
ayetoHe cocrtasnana 25 wmr/mn). CycneHsuo oTdunbTpoBann C oTcacbiBaHuem. [locne
bunbTpoBaHNA TBEPAOE BELLUECTBO CyLumnu B Bakyyme npu 50 °C, cobpanu n nomectunu B
CTEKNSAHHYK OyTbinky obbemom 100 mn. MeaneHHo no kannam aobaBvnyM  MeTaHon,

nepemeLlVBany Ha MarHUTHOM MeLuarke Npu KOMHaTHON TeMmnepartype A0 Tex nop, Noka pacTeop
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He cTan npospavHbiM, a 3atem pacteop B 10 pa3 pasbaBunu aHTUpacTsopuTeENEM -
nsonponunadetatom. Cncremy nepemeluMBany B TEYEHME HOYM N CYCNEH3UIO PUnbTPOBanM,
TBEpAoe BelecTtso cywmnu B Bakyyme npu 50 °C ¢ nonyyeHumem TBepaoro docdara
coeguHenns copmynbl |. [pu uchbiTaHUM TBEPAOE BELLECTBO MNPEeACTaBnsno cobon
Kpuctannuueckyto copmy F docata coeguHenus copmynsl | Oudpaktorpamma XPRD,
Tepmorpamma ACK, aunarpamma mnsotepmel ACIM n gudppakrorpamma XPRD nocne ncnbitaHns
ACIT nokasaHbl Ha dur. 16-19.

Mony4yeHue kKpucTannmyeckon copmbl G Me3unara coeanHeHUs

cdopmynel |
Mpumep 44

MprmepHo 50 Mr coegmHeHns opmynbl | B3BECUNN M TOMECTUNKN B HEGOMbLLYIO BYThINKY,
fobasunun 2,5 mn ayeToHa, CMCTEMY NOABEPINUN YNbTPa3ByKOBOW 06paboTke N HarpeBaHMto 40
MOMHOro PacTBOPEHUA COEANHEHUA C NOMNyYEeHNEM pacTBopa coeauHeHna oopmynsl | B aueToHe
C koHUeHTpaymen 20 mr/mn. ByTbinky ¢ 06pasyom NOMECTUNN Ha NNACTUHY MarHUTHOW MELLIANKN,
NpOou3BEnNu NepemMeLLMBaHNe Ha MarHUTHON MeLLarnke 1 MeaneHHo no kannam gobaswnu 0,73 mn
pacTBopa METaHCyNnb(OHOBOW KWUCMOTbl B aueToHe (KOHUEHTpauusi MeTaHCynb(OHOBOW
KMCNOTbI B aueToHe coctasnsana 25 mr/mn), npu atom obpasoBanca Oenbin 0CafoK, KPbILLKY
OYTbINKN NAOTHO 3aKPbINN 1 NEPEMELLMBANM CUCTEMY NPU KOMHATHOW TEMNEpaType B Te4deHne 1
AHS1, 3aTeM CYyCNEH3NI0 LeHTpudyrmposanu n cobpaHHoe TBEpA0e BELECTBO CYLUMMIN B Bakyyme
npy 40 °C B TEYEHME HOUM C MOMyYEHNEM TBEPAOro mesunarta coeguHenns dopmynei |. MNpn
UCNbITaHUN TBEPAOE BELLECTBO NpeacTasnano cobon kpuctannuyeckyo dopmy G mesunnara
coeavHerns opmynbl |. Andpaktorpamma XPRD, Tepmorpamma ACK 1 gnarpamma nsotepmbl
OCIT nokasaHbl Ha dur. 20, 21 1 22.

MonyyeHune kpucrtannuyeckomn copmbl H rugpobpomuaa coegmuHEeHUsA

dopmynbli |
Mpumep 45

MpumepHo 50 Mr coeamHeHns opmynbl | B3BECUNN 1 MOMECTUNKW B HEOONbLLYIO OYThINKY,
aobasunn 2,5 mn ayeToHa, CUCTEMY NOABEPTNN YNbTPa3BykoBON 0OpaboTke 1 HarpeBaHuio 40
MOMNHOrO PacTBOPEHUA COEANHEHUA C NONYyYEHNEM pacTBopa coeanHeHns popmyrel | B aueToHe
¢ KoHUeHTpaywmen 20 mr/mn. ByTbinky ¢ o6pasyomM NOMECTUNM Ha NNAacTUHY MarHUTHOW MeLarnkuy,
NpOV3BENU NEPEMELLMBAHNE HA MArHUTHOW MeLuarnke 1 MeaneHHo no kannsam gobasunm 1,32 mn
pactBopa OpOMMCTOBOAOPOAHON KUCHOThI B auUeToHe (KOHUEeHTpauus OpoMUCTOBOAOPOAHON

KMCHOThLI B aueToHe coctaensna 25 mr/mn), npy atom obpasosanca 6enbin 0CagoK, KPbILLKY
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BYTbINKN NAOTHO 3aKPbINN N NEPEMELLNBANM CUCTEMY NPU KOMHATHOW TeMNepaTtype B TeyeHne 1
[HS, 3aTeM CyCNeH3no LeHTpmudyrmposanu n cobpaHHoe TBEpA0E BELECTBO CYLLUWM B BakyyMe
npy 40 °C B TeYEHWE HOUM C MONyyYeHnem TBepaoro rugpobpommnga coeguHeHna oopmynel |.
Mpyn wucnbiTaHUM TBEPAOE BELUECTBO MPEACTaBnsano cobor Kpuctannumyeckyo dopmy H
rugpobpomuga coeguHeHmsa popmynel |. Oudppakrorpamma XPRD un guarpamma nsotepmbl CK
nokasaHbl Ha dur. 23 n 24.

Mpumep 46

5 mMr kpuctannumyeckon opmbl H rugpobpomnga coegmHeHmss dopmynbl |, NONy4eHHOro
B npumepe 46, B3Becunn v nomectunn B HeBonbliyo OyTbinky, fobasunn nogxoasilee
KONMYECTBO aueTOHUTPUNA, NepemMeLLnBann cycneHsunio obpasya Ha MarHUTHOW MeLanke npu
KOMHaTHOW TemnepaTtype B TEYEHUEe HOYU, CUCTEMY LIEHTPUAYrpoBany u TBEpA0e BELLECTBO
OTAENUIN OT XNAKOCTUW, TBEPAOE BELLECTBO coOpanu 1 CyLUUNU B BakyyMe B TEYEHUE HOUU NpuU
40 °C c nony4yeHuem TBEpAOro ruapobpomuaa coeauHeHuns dopmynbl | [pn ncnbitaHum
TBEPAOE BELECTBO MO-NpexHeMy npeactaBnsano cobown kpuctannuyeckyro cdopmy H
rmapobpommga coeauHeHns  dopmynbl | Odudppaktorpamma  XPRD  cootBeTcTBYET
Audpakrorpamme Ha dur. 23.

Mpumep 47

Bbin ucnonb3oBaH TOT e ¢nocob, 4To 1 B npumepe 46. PactBopuTenb Obin 3ameHeH Ha
METUNITUNKETOH ANS NONyYeHus kpuctannuyeckon dopmbl H rugpobpommaa coegnHeHns
cdopmynbl |. MNpn ncneitaHun gudpaxkrorpamma XPRD TBepaoro coeamHeEHns, Nnory4eHHoro B

npumepe 47, cooTBeTcTBOBana gudpakrorpamme Ha dur. 23.

MonyyeHune kpucrannamyeckon opmbl J ruapobpomuaa coeanHeHUs

dopmynsli |
Mpumep 48

MpumepHo 50 Mr coegmHeHns opmynbl | B3BECUNN 1 MOMECTUNKU B HEGONbLUYIO OYThINKY,
gobasunn 2,5 Mn aTunagertara, CUCTeEMY NOABEPINN YNbTPA3BYKOBON 06paboTKe 1 HarpesaHuio
[0 MOMHOro pacTBOPEHUS COEAUHEHUNA C MONyYEeHUEM pacTBopa coeauHeHus opmynel | B
aTvnaugetare ¢ koHueHTpauwen 20 mr/mn. ByTbinky ¢ ofpasyomM nNOMECTUNM Ha MnacTUHY
MarHUTHOM MeLlarnku, Npov3Benu nepemMellMBaHve Ha MarHUTHOW Mellanke U MEANEHHO Mo
kannsam gobasunn 1,32 mn  pacteopa OpOMUCTOBOAOPOAHOWM KUCMOTbI B 3dTMRauertare
(KOHUEHTpauus OpOMUCTOBOLOPOAHON KNCMOTLI B 3TUNaUeTare coctasnsana 25 mr/mn), npy 3Tom
obpasoBancs 6enbi 0Cag oK, KpbILKY OYThINKM NMOTHO 3aKPbLINY U NepeMeLLnBani CUCTEMY Npn

KOMHaTHOW Temneparype B TeyeHne 1 AHS, 3aTemM CYCreH3uio LeHTpudyruposany u cobpaHHoe
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TBEpAOe BELLYECTBO Cywmnu B Bakyyme npu 40 °C B T€YEHME HOYM C NONyYEHUEM TBEPAOro
rmgpobpommaa coeamHeHuns copmynbl |. Mpu McnbiTaHUM TBEPAOE BELECTBO NPEACTaBNSno
cobon kpuctannuyeckyto cdopmy J rugpobpomuga coeguHenns popmynel |. Judppakrorpamma
XPRD nokasaHa Ha our. 25.

MonyyeHue kpuctannuyeckon copmbl K ruapobpomuaa coeaguHEHUsA

cdopmynel |
Mpumep 49

5 mMr kpuctannuyeckon opmbl H rugpobpomnga coegmHeHmnss popmynbl |, NONy4E€HHOro
B npumepe 46, B3BeCUNU W nomMectunm B Hebonbllyio OyTbinky, gobasvnn nogxoasilee
KONMMYeCTBO H-renTaHa, nepemeLunBanu cycneHsuio obpasya Ha MarHUTHOW MeLuanke npu
KOMHaTHOW Temnepartype B TEYEHUE HOYM, CUCTEMY LEeHTpudyrmposanu, TBEPAOE BELLECTBO
OTAENUIN OT XXMAKOCTU, coBpanu 1 CyLunnn B Te4eHme Houm B Bakyyme npu 40 °C ¢ nonyyeHnem
TBEpPAOro rugpobpommaa coeauvHeHnss copmynbl | Mpu mncnbiTaHum TBEpPAOE BELWECTBO
npeacraenano cobon kpuctannuieckyto dopmy K rugpobpomumaa coegnHeHus dopmynbl |.
Ondppaktorpamma XPRD, tepmorpamma OCK n auarpamma msotepmbl OCI nokasaHbl Ha dwr.
26-29.

MonyyeHue kpuctanamyeckon dopmbl L cbymaparta coeaguHeHUs

cdopmynsl |
Mpumep 50

MpmmepHo 50 Mmr coegmHeHns opmynbl | B3BECUNN 1 TOMECTUNY B HEOOMbLLYIO OYTbINKY,
gobasunu 2,5 Mn aTunaugeTara, CUCTEMY NOABEPINN YNbTPA3BYKOBOW 06paboTke 1 HarpesaHuto
4O MOMHOro PacTBOPEHUSI COEAUHEHUSA C MONyYEeHWEM pacTBopa CoeauHeHus opmynel | B
aTunayertare ¢ koHueHTpauuwen 20 mr/mn. ByTbinky ¢ o6pasuyom MOMECTUNW Ha NnacTUHy
MarHUTHOM MeLUarnku, nNpou3Benn NepeMeELLBaHNE Ha MarHUTHOW Meluanke v MeANEeHHO no
kannam pobasunm 0,87 mn pactBopa ¢ymMapoBOW KUCNOTbl B 3TaHone (KOHUeHTpauyus
HOymapoBON KUCMOThI B 3TaHONE cocTasnana 25 mr/mn), npy atom obpasosancsa 6enbii 0cagok,
KPbILLUKY BYTbINKM NAIOTHO 3aKPbIfiM U NEpeMEeLLMBani CUCTEMY NPY KOMHATHOW TemnepaType B
TeyeHune 1 AH4, 3aTeM CYyCMneH3uIo LeHTpndyrmposany n cobpaHHoe TBEPA0E BELECTBO CyLUMN
B Bakyyme npu 40 °C B Te4YEHME HOUM C NONYyYEHNEM TBEPAOro dymapaTa coeamHeHns popmyrnbl
I. Mpu ucnbiTaHM TBEPAOE BELLUECTBO NPEACTaBnsano cobon kpuctannuyeckyr dopmy L
dymapara coegmHenusa cdopmynbl |. Oudpakrorpamma XPRD n Tepmorpamma OCK nokasaHbl
Ha dur. 30 n 31.

Mpumep 51
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Bbin ncnonb3oBaH TOT ke cnoco® kpuctannusayuum, 4to n B npumepe 50. Stunayetar
ObIn 3aMeHeH Ha aueToH ANdA NONyYeHus Kpuctannmyeckon opmbl L pymapara coegmHeHus
dopmynel . Mpn neneitaHun gudppakrorpamma XPRD TBepAOro coeanHEHUs, NOSy4YEHHOro B

npumepe 51, coorsetcreoBana gudpakrorpamme Ha dur. 30.

MonyyeHue kpuctannuyeckon copmbl M 6eH3oncynsdoHara coeanHEHUs

cdopmynel |
Mpumep 52

MprmepHo 50 Mr coeamHeHusa chopmynbl | B3BECUNN 1 MOMECTUNKN B HEGONbLUYIO OYTbHINKY,
pobasunn 2,5 mn ayeToHa, CUCTeMy NOABEPINN yNbTPasBykoBon 06paboTke 1 HarpeBaHuio 40
MOMHOrO PacTBOPEHUA COEANHEHUA C NOMNyYEeHNEM pacTBopa coeauHeHna doopmynbl | B aueToHe
¢ KoHUeHTpaywuen 20 mr/mn. ByTbinky ¢ o6pasyomMm NOMECTUNM Ha NNacTUHY MarHUTHOW MeLLarnku,
NPOU3BENU NepemMeLLMBaHNE Ha MarHUTHOW MeLLarnke 1 MeaneHHo no kannsm gobaswnu 1,34 mn
pacTtBopa GeH30nCynbPOHOBON KUCMOTbl B aleTOHe (KOHUEeHTpauns ©GeH30mncynbgOoHOBON
KMCNOTbl B aueToHe coctasnsana 25 mr/mn), npu atom obpasosarncs 6enbii 0Cagok, KpbILLKY
BYTbIMNKM NAOTHO 3AKPbIN U NEpPeMELLMBAn CUCTEMY NPY KOMHaTHOW Temneparype B TeueHme 1
AHS1, 3aTeM CYyCNEH3NI0 LeHTpuUdyrmposanu n cobpaHHoe TBEpA0e BELECTBO CyLUMMN B Bakyyme
npu 40 °C B TEYEHME HOUM C Nony4yeHnem Teepaoro 6eHsoncynbdoHata coeauHeHnst PopmMynbl
I. Mpu ncnbiTaHMM TBEPAOE BELLUECTBO MNPEeACcTaBnano cobor kpuctannuyeckyro dopmy M
6ensoncynbdoHaTta coeamHerHns dopmynsbl |. Oudpaktorpamma XPRD, tepmorpamma ACK n

avarpamma msotepmbl CIMN nokasaxbl Ha dur. 32-35.

MonyyeHune kpuctannuyeckon opmbl N uuTpaTta coeguHeHusa dopmynbl |

Mpumep 53

MprmepHo 50 Mr coegmHeHns opmMynbl | B3BECUM 1 MOMECTUNN B HEGONbLLYHO BYThINKY,
gobasunu 2,5 Mn aTunaugeTtara, CUCTEMY NOABEPINN YNbTPa3BYKOBOW 06paboTKe N HarpesaHuto
[0 MOMHOro PacTBOPEHUS COEAUHEHMS C MOMYyYEHWEM pacTBopa CoeauHeHus dopmynel | B
aTMnaugetare ¢ koHueHTpauwen 20 mr/mn. ByTtbinky ¢ ofpasyom MOMECTMnM Ha MnnacTuHy
MarHUTHOM MeLlarnku, Npov3Benu nepemMellMBaHne Ha MarHUTHOM Mellanke u MEANEHHO Mo
kannsam pgobasunu 1,58 mn pacTtBopa NMMOHHOW KUCMOTbl B dTuUnauetarte (KOHUEHTpauus
NMMOHHOW KWCNOTbI B 3TMnauetare coctasnsana 25 mr/mn), npu 3tom obpasosancs Genbin
0CafoK, KpbIWKy OyTbiNKKM MMAOTHO 3aKpbiMM U NEepemeluvBann CUCTEMY MPU KOMHaTHOW
Temneparype B TedeHne 1 AHA, 3aTem CyCneHsuio LeHTpudyrmposanm n cobpaHHoe Teepaoe
BELECTBO cywmnnun B Bakyyme npu 40 °C B TeYeHMe HO4YM C MOrnyyYeHnem TBEpAoro yurparta

coeguHerns copmynel | lpyn wncnbiTaHMM TBEpPAOE BELLUECTBO MPEACTaBnsano coboun
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Kpuctannuueckyto copmy N uuTpata coeguHeHuna dopmynbl |. Oudpaktorpamma XPRD un

Tepmorpamma [JCK nokasaHbel Ha dur. 36 n 37.

Mony4yeHue kpuctannuyeckon copmbl O TapTpara coeanHeHusa opmynbi |

Mpumep 54

MprmepHo 50 Mr coegmHeHns opmynbl | B3BECUNN 1 TOMECTUNKN B HEGONbLLYIO OYTbINKY,
aobasunu 2,5 Mn aTunageTtara, CMCTeMy NoABEPriv ynbTpasBykoBon 06paboTke 1 HarpesaHuio
[0 MOMHOro PacTBOPEHUS COEAUHEHMSA C MOMyYEeHWEM pacTBopa COoeauHeHus dopmynel | B
aTvnauertare ¢ koHueHTpaymen 20 mr/mn. ByTbinky ¢ obpasyom NOMECTUNU Ha MnacTuHy
MarHUTHOW MeLlarnku, Npov3Benu nepemMellMBaHve Ha MarHUTHOW Mellanke v MeAneHHO Mo
kannam gobasunu 1,12 mn pacteopa L-(+)-BUHHOM KMCMOTbI B 3TMnauetarte (KoHUeHTpaums L-
(+)-BMHHOM KMCNOTbI B 3TMnauetare coctasnsna 25 mr/mn), npn atom obpasosanca 6enbin
0CafoK, KpPbIWKY OyTbINKW MMAOTHO 3aKpbiMM U NepemeluvBann CUCTEMY MPU KOMHaTHOW
Temneparype B TedeHue 1 gHSA, 3aTem CyCrneH3uo LeHTpudyrnposanu n cobpaHHoe TBepaoe
BELLECTBO CyLumnu B Bakyyme npu 40 °C B Te4EHME HOYM C nonyvYeHnem Teepgoro L-(+)-taptpara
coeavHeHnss copmyna |. lpu wucnbiTaHun TBEPAOE BELECTBO NpeacTaBnsano coboun
kpuctannuueckyto dopmy O TapTpaTta coeauHeHus dopmynbl . Oudpakrorpamma XPRD,
Tepmorpamma OCK, tepmorpamma TGA, rpaduk mnsotepmbl CIM 1 gudppakrorpamma XPRD

nocne ncnoiradma OCI nokasaHbl Ha dur. 38-42.

NcnbitaHne Ha npoueHT coneobpasoBaHusa kpuctannudeckon cdopmbl O Taptpara

coefuHeHns dopmyrnbl | 6bin nposeaeH metogom 'HNMR:

MpumepHo 5 mr coeauHeHns dopmynbl | 1 kpuctannuyeckon copmbl O TapTparta
coeguHeHnsa opmyrnbl | B3BeCUNU n nomectunu B amnyny ans AMP, cootseTctBeHHO. O6pa3supl
pactsopunu B 0,6 mn JMCO d6 ¢ o6pasoBaHnem npo3payHoro pacteopa, U Kaxabli pacTBop C
obpasLomM ckaHMpoBanun C MOMOLLBIO CNEKTPOMETPa SA4EPHOr0 MarHUTHOro pesoHaHca Bruker

AVANCE 400 Mry, ucnonb3sys o6Luin metog c6opa gaHHbIX npu nposegeHun 'HAMP aHanusa.

Cnektpbl H' AMP nokasanu, 4to kpuctannuyeckas cdopma O TapTpara CoeauHEHUs
dopmynbl | cogepxut Ha oauH atoMm Bogopoga bonblie, 4em coeauHeHue opmynbl .
MocKkonbKy BWHHas KUCroTa $BMAETCH ABYXOCHOBHOW KUCNOTOW. BuaHo, 4TtO MonsapHoe
COOTHOLLEHWe cBOOOAHOrO OCHOBAHUSA WU BUHHOW KNCINOTbI B conu cocTaenaeT 2:1. Cm. dur. 43 n

44 pns nony4veHus 6onee nogpobHOoM HhopMauun.

NcnbitaHne Ha npoueHT coneobpasoBaHusa kpuctannuuyeckon dopmbl O Taptpara

coeAmnHeHVs hopMyrbl | NPOBOAMIN C MOMOLLbIO XMMUYECKOTO TUTPOBaHUS.
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Onsa TutpoBaHmsa obpasuya Obin ucnonb3oBaH Npubop AN HEBOAHONO TUTPOBAaHMUS, a
Takke METaHOmbHbIA pacTBoOp ruapokcuga kanvda. Cogep)kaHne BUHHOW KUCNOTbl B obpasye
paccuMTbiBanM no opmyrne B COOTBETCTBUM C KOHLEHTpauuen TutpaHta n obbeEMOM

N3PacxoL0BaHHOMO TUTPaHTA.

Tabnuuya 18 Ycnosusi XonocToro TUTPOBaHUA

Cucrema Tiamo 2.2 light

OnekTpoa pH-anektpog ¢ 1 M LiCI/EtOH, Metrohm, Ne 6,0299,010
TuTtparop Metrohm 809 Titrando

TuTtpaHT 0,1 M pacTtBop rugpokcuaa kanus B MetTaHorne

Obbem TUTpaHTa 1 mn

Tabnuuya 19 Ycnosusa TutposaHus obpasua

Cucrema Tiamo 2.2 light

anekTpoa pH-anekTpoa ¢ 1 M LiCI/EtOH, Metrohm, Ne 6,0299,010
TuTpartop Metrohm 809 Titrando

TuTtpaHT 0,1 M pactBop ruapokcuaa kanus B MetaHone

Obbem TuTpaHTa 1 MmN

KoHueHTpauus 1,25 mr/mn

obpasua

Otobpann 80 mMn METaHONbHOro pacTteopa WU MOMECTUNM B Yallky ANS TUTPOBaHUS,
TUTPOBaHWNE NPOBOANMN B COOTBETCTBUM C YCINOBUAMN TUTPOBAHWUSA A5 XONOCTOrO OnbiTa B TPEX
NOBTOPHOCTAX. TOYHO B3BeCUMNUM 160 Mr cTaHg4apTHOro KMCNoro goranara Kanus, BbICYLLEHHOro
40 noctosiHHOM macchl npu 105 °C, gobasvnn 50 Mn MeETaHONbHOrO pacTBopa, CUCTEMY
noaBEPrnu ynbTpasBykoBon obpaboTke ANs pacTBOPEHUS, a 3aTeM MepeHecnn B Yallky Ans
TUTPOBaHUS N TUTPOBAHWE NPOBOAWNM B COOTBETCTBUM C YCNOBUAMU TUTpPOBaHusA obpasua, B
Tpex noBTopHocTax. 100 mr kpuctannuyeckon opmbl O TapTpata coefuHeHus opmynbl |
TO4YHO B3Becunu, pJobasunu 80 MmN  METaHOMBHOrO pacTteopa, CUCTEMY MNOABEPINU
ynbTpasBykoBon 06paboTke ANs paCTBOPEHUSA U 3aTEM NEPEHECNUN B YaLLKy ANS TUTPOBaHUS, U
TUTPOBaHWE NPOBOAUNM B COOTBETCTBUM C YCMNOBUAMW TUTpoBaHMA obpasuya, B Tpex

NOBTOPHOCTAX.

Tutp (T) TUTPaHTa paccunTbiBann No cneaywLlen dpopmyne:

W
T (MOJ'[b/f[) = mx 1000

W: Macca ctaHgapTHoro rugpodpranata kanua (r)
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V: obbem MeTaHOMbHOro pacTBopa rUAPOKCUAA Kanusl, W3PacxofOBaHHbIN Ha

TUTPOBaHWE CTaHAaPTHOro pacteopa Kucnoro gtanara kanus, (Mmn)

Vo. obbem MeTaHONMbHOro pacTBopa [MAPOKCMAA Kanusl, WU3PacXOAOBaHHbIA Ha

TUTPOBaHWE XONOCTOro pacrasopa, (Mmn)
M: monekynsapHasa macca CTaH4apTHOro KUcnoro pranara kanus
CogaepxaHne BMHHOW KUCIOTbI B obpasLe paccuntbiBany no crneayrowien popmyne:

T x (V —Vy)
O6paseu (%) = m X 100%

T: TUTP KAaNMBpPOBaAHHOrO METAHOMBLHOIO pacTBopa rmapokcuga kanus, (Monb/n)

V: obbem MeTaHOMbHOro pacTBopa rUAPOKCUAA Kanusl, M3PacxofOBaHHbIN Ha

TUTpPOBaHWe pacTteopa obpasya, (mn)

Vo: 06bem METaHOMbHOrO pacTBopa MAPOKCUAa Kanusl, M3PacxOA4OBaHHbIA Ha

TUTPOBaHWE XONOCTOro pacreopa, (Mn)
M: monekynsipHasi Mmacca BUHHOW KUCNOTbI
W: macca obpasua, (r)

PesynbTaTbl OKOHYaTENbHOrO TUTPOBAHUA NOKasanu, YTo CoAepPXKaHne BUHHOW KUCMOTbI
B kpuctannuyeckon oopme O TapTpara coegmHeHuns popmynebl | coctasuno 19,2 % macc. n 21,1
% Macc., COOTBETCTBEHHO, YTO COOTBETCTBYET TeOpETUHECKOMY 3Ha4eHuo 20,2 % macc, To eCTb

KOraa MOonsipHOe COOTHOLLEHNE CBOOOAHOE OCHOBAHME: BUHHASA KUCMOTa paBHoO 2:1.
Mpumep 55

MpumepHo 500 mr coeguHeHust doopmynbl | B3BECUNM M NOMECTMnM B HeOOMbLUYHO
OyTbinky, pobasunm 20 mMn audeToHa, CUCTEMY MOABEPrnM yrbTpasBykoBon oOpaboTke un
HarpeBaHWIO 40 MOMHOro PacTBOPEHUS COEAMHEHUSA C MOMy4YEeHWEM pacTBopa COEeAMHEHUS
dopmynbl | B aLeToHe ¢ koHUeHTpaymen 25 mr/mn. ByTbinky ¢ o6pasyom NnOMeCTUnu Ha NnacTuHy
MarHUTHOM MeLUarnku, nNpou3Benn NepeMeLLBaHNE Ha MarHATHOW MeELLanke U MeANeHHO no
kannam gobasmnn 11,2 mn pacteopa L-(+)-BUHHOM KUCMOTbI B aUeToHe (koHUeHTpauus L-(+)-
BMHHOWM KNCMOTbI B aUeToHe cocTaBnsana 25 Mr/mn), Cuctemy nepemeLlmBani B TEHEHNE HOYN,
oTdMNbTPOBANN N TBEPAOE BELLECTBO CyLUMnuM B Bakyyme npu 50 °C ¢ nonyyeHnem tBepaoro L-
(+)-TapTtpara coeguHeHua dopmynbl |. pyn UcnbiITaHMM TBEPAOE BELLECTBO NPEACTaBnsano
cobown kpuctannuueckyto cpopmy O TapTpara coeguHeHns dopmynsl |. Oudppaktorpamma XPRD

COOTBETCTBYET AUpakTorpamme Ha dur. 38.
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Mpumep 56

B konby Ne1 gobasunu 2,0 r coegnHeHus popmynbl | ¢ unctoton 99,9 %, onpeaeneHHon
c nomoLpio BOXKX, nonyyeHHOro o4ncTkon KOMnoHeHTa A B npumepe 27, n 40 mn ayetoHa (20
0o6beMOB), CMCTEMY NepemeLLnBany 40 TeX Nop, Noka BCe HE PacTBOPUIIOCL N PacTBOP He cTan
npospayHbiM; B konby Ne2 pobasunm 0,61 r L-(+)-BuHHOM kmcrnoTtbl n 40 mn agetoHa (20
o6beMOB), cUCTEMY NepemMeLLIMBann 40 TEX Nop, NoKa BCE He pacTBOPUIIOCL W pacTBOp HE cTan
npo3spadvHbIM; pacteop 13 konbbl Ne2 fobasunu B konby N21 B TeyeHue 2-3 MUHYT; Temneparypy
cuctembl nosbicunn go 50-60 °C, n cuctemy nepemeluvsanu B TE€YEHWe 2 4acoB; CUCTEMY
oxnaxganu A0 KOMHaTtHOW TemnepaTypbl U CKOHLUEHTPMPOBaNu npumMmepHo go 40 mn; cucremy
nepemeLwmBany npu kKomHatHou Temnepatype npu 25-30 °C B TeueHue 1 yaca; cucremy
oxnaxganu ao 5-10 °C, nepemewwmsanu npu 5-10 °C B TeueHue 1 yaca; oTpunbTpOBanNuU n
uUnbTPOBanbHbIN OC3A0K CYLLUMIN C NMOMOLLbIO BO3AYXOA4YBKU npu Temneparype 50-55 °C B
TeyeHune 16 yacos ¢ nony4vyeHnem 2,4 r npoaykKTa ¢ YACTOTOM, ONpeSENEHHON C NOMOLLbI0 BOXKX,
99,6 % un Bbixogom 95,6 %. lMpu TecTMpoBaHuM TBEPAOE BELECTBO MPEACTaBnsano coboun
kpuctannuueckyto cdopmy O TapTtpata coeguHeHus dopmynbl | Oudppakrorpamma XPRD

COOTBETCTBYET Andpakrorpamme Ha dur. 38.
Mpumep 57

B konby Ne1 gobasunu 2,0 r coeamHenus opmyrnbl | ¢ unctotom 99,9 %, onpeaeneHHon
¢ nomoLbto BGXKX, nony4eHHOro o4mncTkom koMnoHeHTa A B npumepe 27, n 40 mn ayetoHa (20
obbemoB), Temnepatypy nosbicunm 4o 50-55 °C, cuctemy nepemeLrumsanu 40 TeX Nop, noka Bce
He pacTBOPUNOCH U pacTBOp He cTan npo3payHbiv; B konby Ne2 gobasunu 0,61 r L-(+)-BUHHON
kncnotel n 40 mn ayetoHa (20 ob6bemos), Temneparypy nosbicunm o 50-55 °C, cucremy
nepemeLLnBanu, noka pacTBop He cTan npo3payHbiM, pacTBop u3 konbbl Ne2 gobasunu B konbdy
Ne1 B TeueHue 2-3 MMHYT; cuctemy nepemewmsanu npu 45-50 °C B TeueHne 2 4acoB; CUCTEMY
CKOHL|EHTpUpoBanu B Bakyyme npumepHo go 40 mn npu 45-50 °C; oxnaxaganun go 20-25 °C,
nepemewmBann B TedeHne 1 vaca; oxnaxganm go 5-10 °C, nepemewmnsanu npm 5-10 °C B
TeyeHne 1 vaca; oTdunbTpoBanM, U GOUNLTPOBANbHLIM 0C3A0K CYLUMNN C MOMOLLbLO
BO34YXOAYBKM nNpu Temnepartype 50-55 °C B TeueHne 16 yacos ¢ nonyveHmem 2,4 r npogykra c
YNCTOTON, onpeaeneHHon ¢ nomowpd BOXKX, 99,8 % u Bbixogom 95,62 %. lNpu ucnbiraHum
TBEpPAOE BELECTBO NpeacTaBnano cobon kpuctannuyeckyto dopmy O Taprtpara coeguHeHus

dopmynel |. Qudpaktorpamma XPRD cootseTcTByeT Audpaktorpamme Ha dur. 38.
Mpumep 58

B konby Ne1 pobasunu 36,0 r coeguHeHus hopmynbl | ¢ YNCTOTOW, ONPEAENEHHON C
nomoybo BEXKX, 99,85 %, nony4yeHHOro O4MCTKON KOMMNoHeHTa A B npumepe 26, n 720 mn

auetoHa (20 obbemos), Temnepartypy nosbicunu go 50-55 °C, cucremy nepemelrumsanu ao Tex
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nop, NoKa BCE HE pacTBOPUIIOCh U PacTBOP HE CTan npo3payHbiM; B konby Ne2 gobasunun 11,0
L-(+)-BMHHOM kncnotbl 1 720 mn ayeTtoHa (20 ob6vemos), TemnepaTtypy nosbicunu o 50-55 °C,
CUCTEMY MepemelumBanM A0 TEX MOp, Moka BCE HE pacTBOPUIIOCbL W pacTBOp He cTan
npospayHbiM; pactsop n3 konbol Ne2 aobasunm B konby Ne1 npu Temnepartype 45-55 °C B
TeyeHne 2-3 MUHYT, cuctemy nepemewwmsanm npu 45-50 °C B TeueHne 2 4acos,;
CKOHLIEHTpUpoOBanu B Bakyyme npumepHo go 720 mn; oxnaxaanu ao 5-10 °C, nepemewuvsanu B
TeyeHme 1 yaca npu 5-10 °C; otdpunbTpoBany 1 GunbTPOBarnbHbIN OCaA0K CYLUUMN C MOMOLLbIO
BO34YX0AYBkM Npu Temnepatype 50-55 °C B TeyeHune 16 yacos ¢ nonyveHnem 43,6 r npoaykra c
4YNCTOTOWN, onpeaeneHHon ¢ nomoLblo BOXX, 99,96 % u Bbixogom 96,6 %. MNpn TecTuposaHnm
TBEpAOe BELECTBO NpeacTaBnano cobon kpuctannuyeckyro dopmy O TapTpaTta coeauHeHUs

dopmynbl |. Andpaktorpamma XPRD cooTBeTCTBYET AndpakTorpamme Ha dur. 38.
Mpumep 59

B konby Ne1 gobasunn 189,6 r coeamHeHns opmynbl | C YACTOTON, onpeseneHHon ¢
nomoupto BEXKX, 99,9 %, nony4yeHHOro O4MCTKON KOMMOHeHTa A B npumepe 28, n 3792 mn
aueToHa (20 obbvemoB), Temneparypy nosbicunu go 50-55 °C, cuctemy nepemewmsanu 40 Tex
nop, noka BCe He pacTBOPUNOCH U PacTBOp HE cTan npospayvHbiM; B konby Ne2 nobasunum 57,6 r
L-(+)-BMHHOW KUCNOTbI 1 3792 Mn aueToHa (20 o6bemoB), Temnepatypy nosbicunu 4o 50-55 °C,
CUCTEMY NnepemeluvBany A0 Tex Mnop, Noka BCe He pacTBOPWUNOCL W pacTBOp He cran
npospayvHbIM, pacteop M3 konbbl Ne2 pobasunu B konby Ne1 npu Temnepatype 45-55 °C;
cuctemy nepemewwmsanu npu 45-50 °C B TeyeHue 2 4acoB; CKOHLEHTPMPOBanu B Bakyyme
npumepHo Ao 3800 mn (npumepHo 20 o6bemoB); oxnaxganu go 17 - 21 °C, nepemeLwuvsanu B
TeyeHne 1 vaca; oxnaxganu go 5-10 °C, nepemewmsanu npu 5-10 °C B TeyeHme 1 vaca;
oTdunbTpoBanM n GUNbTPOBAmNbHbIA OC3A0K CYLUMMM C MOMOLLUBI BO34YXOAYBKW MpuU
Temneparype 50-55 °C B TeudeHue 28 vyacoB ¢ nonyyeHmem 223,2 © NpoaykTa C YUCTOTOM,
onpeaeneHHon ¢ nomoubio BOXKX, 99,98 % u Bbixogom 94,0 %. MNpu TecTupoBaHnn TBEPL0E
BELLECTBO NpeacTaBnano cobon kpuctannuyeckyro popmy O Taptpara coegmHeHus popmynbl

|. Qndppakrorpamma XPRD cooTBeTcTBYET AnchpakTorpamme Ha dur. 38.
Mpumep 60

B konby gna potopHoro ucnaputens gobasumnm 0,65 kr coegmHeHus popmynel | €
YNCTOTOW, onpeaenenHon ¢ nomoLsio BOXKX, 100,0 %, Nony4eHHOro OYNCTKON KOMMOHEHTa A B
npumepe 30, n 7,7 kr ayeTtoHa, konby Bpawjany Ha BOAsIHOM 6aHe pOTOPHOro Ucnaputens npu
40-50 °C B TeueHune 1 vaca, 4tobbl pacTBOp CTan MpPoO3payHbiM; 3TOT NPO3padqHbI PacTBOP
nepeHecnn B PT1 (peaktop 1) nyTeM KOMMPECCUMM a30TOM 4epes TpybonpoBOAHLIM OUMNbTP B
30HY OuUMCTKM; Konby ANA POTOPHOrO MCNaputens NpoMbinu 2,6 Kr auetoHa, a 3atem 3ToT
NPOMBIBOYHbIN aUeTOH nepeHecnn B PT1 nyTem KOMnpeccnm asoTom 4epes TpybonpoBOaHbIN

PUnNbTP; 06BbEM PEAKUMOHHOM XKNAKOCTU B peakTope B 30HE O4MCTkM oTkanmbposanu 4o 13,0 m;
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B konby aAns pOTOpHOro ncnaputens gobasunun 7,7 kr ayetoHa n 0,198 kr L-BUHHOW KNCHOTHI,
kon6y Bpawyanu Ha BogsiHon 6aHe poTopHoro ncnaputens npu 40-50 °C B TedeHme 1 4aca, 4tobbl
pacTBoOp CTan NpPo3payvHbIM; 3TOT NPO3padvHbin pacTBop nepeHecnn B PT2 (peakTtop 2), nyTem
KoMnpeccun asotom udepes TpybonpoBogHbid unbTp; konby Ans pOTOPHOrO ucnaputens
npomMbinn 2,6 Kr auetoHa, a 3arem 3TOT MPOMbIBOYHBLIA aUETOH nepeHecnn B PT2 nytem
KOMMpeccun asoToM yepes TpybonpoBOAHbLIN PUMBLTP; TEMMNEpPaTypy KUAKOro marepuana B
peakTope nosbicunu o 40-50 °C, marepuan us PT2 gobasunu B peaktop PT1 B TeueHune 1 vaca;
Temnepatypy MarepuanoB B peakTope nogaepxveanu B uHTepsane 40-50 °C, cucrtemy
nepemMelmBanu 1 peakuuio OCyLLeCTBMSANM B TeyeHue 4 4yacos; Temnepartypy B peakTtope
cHmannn pgo 25-35 °C; cuctemy neperHanu B Bakyyme npu gasneHun < - 0,080 MlMa pgo
kannbposoyHoro obvema 13,0 n; TemnepaTypy XUAKOro Matepmuana B peakrope NOHM3UNN 40
15-25 °C, n cuctemy nepemelunsBanu npu 3TON Temneparype B TedeHue 1 vaca, 3artem
Temneparypy B peaktope noHusunu go 0-10 °C; TemnepaTtypy B peakTtope nogaepxuvsany B
nHtepsane 0-10 °C, n cucrtemy nepemelumBanu B Te4yeHue 1 yaca; cuctemy otunbTpoBanu B
Bakyyme, (PunbTpOBanbHbIA OCaL0K NMPOMbIBany aueTtoHom (2,5 «kr); otbupanu obpasubl u
aHanuamposanu ux. Ymucrora taptpara coeguHeHns dopmynbl | B unbTpoBansHOM ocagke
coctasuna 99,98 % (no B3OXX); makcumanbHoe copepxaHve WHAUBMAYanbHOW npumecu
coctasuno 0,02%; cdounbTpoBanbHbIM O0CaA0K CyLUMnN B TeyeHne 24 vacoB npu 45-55 °C B
Bakyyme npu agasnenum < - 0,080 Mla; B3snu obpasubl 1 NpoaHanmn3npoBann nx, KOnm4ecTso
OCTaTOYHOro auetoHa coctaBnano < 5000 y/MnH; CywmnbHbIM WKad oxnaxaanu ao 15-25 °C;
nonyuinu 0,74 kr npoaykTa, B3snuM obpasubl U npoaHanuaupoBann ux. Yucrota Taptpara
coegunHerns cdopmynbl | No gaHHbim BOXXX coctasuna 99,95 %; makcumanbHoe coaepkaHme
wHavBuayaneHon npumecn coctasuno 0,03%; konuyecTBa OCTaTOMYHbIX pPacTBOpUTENEN
COOTBETCTBYIOT TpebosaHuaM. [1py AONONHUTENBbHOM TECTUPOBAHUM MPOAYKT MNpPenCTaBnsn
cobown kpuctannuueckyto chopmy O TapTpara coeauHeHms dopmynsl |. Oudppakrtorpamma XPRD

COOTBETCTBYET AudpakTorpamme Ha dur. 38.
JKcnepMMeHTarnbHas 4acTb
JKcnepuMeHTanbHbIM Nnpumep 1: MicnbITaHMe Ha PacTBOPUMOCTb

Basecunu 4 nopumm Kaxaon ns kpucrannmyeckon doopmbl 1 coeguHeHns opmynebl |,
Kpuctannunyeckon popmbl F docara coeguHeHuna dopmynsl | n kpuctannmyeckon popmbl O
TapTpara coeAuHeHUs opMynbl |, B38B NOAXOASALUEE KOMUYECTBO, U KaXAYIO MNOpLMIO
MOMECTUNN B MNPO3PaYHYO0 CTEKNAHHYO OyTbinky obbemom 4 mn, gobasunu 1 mn BOAbI,
WCKYCCTBEHHYIO KEenyaouHyr Xugkoctb (SGF), WUCKYCCTBEHHYIO KULUEYHYIO >KUAKOCTb B
coctoaAHmn Hatowak (FaSSIF) M MCKYCCTBEHHYIO KULLEYHYHO >KUAKOCTb B COCTOSIHUM CbITOCTU
(FeSSIF), cooTBETCTBEHHO, ANSA NONYYEHUs CycneH3um obpasya, KoTopyro BbICTPO nepeHecnu B

wewkep (37 °C, 200 o6/MWNH) 1 BCTpsiXMBaNn B TedeHMe onpegeneHHoro spemenn. Obpasupbl
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Habnwogann 4vepes 5 muHyT, gobaBunu HEKOTOpoE KONMMYEeCTBO obpasua unum cpepbl Ans
Nony4YeHnst MArkon CycneHsmm, n otbop obpasyos nposoaunm Yepes 30 MUHYT, 2 yaca, 4 yaca n
24 vaca, cootBeTcTBeHHO. Ob6pasubl UeHTpudyrmposanm B TeyeHne 10 muHyT npu 12000 o6/MuUH
ANna nonyyeHns cynepHataHta. CynepHaTtaHT pasbaBunu COOTBETCTBYHOLMM o6pasom U
aHanMsnpoBann C MOMOLLbIO BbICOKO3(MEKTMBHON XUAKOCTHOM Xpomarorpadun. Ycnosus

xpomarorpaduposaHns nokasadbl B Tabnuvuye 20.

Tabnuya 20. Ycnosusa NnpoBeAeHNSA BbICOKOI(PMEKTUBHON XKUAKOCTHOM XpomaTorpadum

npv onpeaeneHnun pacTBOPUMOCTU

MUHCTpYyMEHT ]
Cucrema Agilent 1200 DAD HPLC
XpomaTorpaduyeckas
KOMOHKa Waters XBridge Shield RP184,6x150 mm, 3,5 Mkm
MNMoaswkHas dasa A: 0,1% pacTBOp TPUPTOPYKCYCHON KNCMOTbI
B: 0,1% pacTtBop TPUPTOPYKCYCHON KNCMNOTbI B aLE€TOHUTPUNE
Temneparypa KOrMoHKn
pamyp 30 °C
eTeKTo
Aerextop AMA (DAD)
nHa BOMHbI OBHapyXeHUs
a Py 230 Hm
O6bem UHbEKLUN 5 mkn
CKoOpOCTb NOTOKA B KOMOHKE
1,0 mn/MuH
MpoaoMKNTENBHOCTL 15 MH
Bpemsa cbopa
P P 15 MUH
Bpemsa (MuH) A (%) B (%)
0,0 95 5
Mpoueaypa anoMpoBaHus 7,0 65 35
10,0 5 95
10,1 95 5
15 95 5

KoHueHTpaymio obpasya paccuuTbiBany MeTOLOM BHELUHEro craHgapTa. Pesynbtarbl

NCnbITaHUN NpegcTaBneHbl B Tabnvue 21.

Tabnuua 21 Pesynbratbl pacTBOPUMOCTM KpUCTannmMydeckon ¢opmbl 1 cOeauHEHUs

dopmynebl |, kpuctannuyeckon oopmbl F dhochara coeguHeHus oopmynbl | 1 KPUCTaNNMYECKON



81

dopmbl O TapTparta coegmnHeHna popmynel | B Boge, SGF, FaSSIF n FeSSIF B pazHble MOMEHTbI

BpPEMEeHU

Obpasey

Cpeaa

PacTtBopuMOCTb (B pacyeTe Ha
coefunHeHne popmynbl |, mr/mn)

30 muH

24

4y

24 4

Kpucrtannunyeckaa popma
1 coeaunHeHna popmynbi |

Boaa

1,35

1,73

1,49

1,43

MckyccTBeHHas
XenyouHasa XuMaKkoCTb
(SGF)

16,40

16,96

15,17

16,41

MckyccTBeHHas
KULLEYHasa XMNAKOCTb B
COCTOSIHMM HaToLaK
(FaSSIF)

2,59

1,86

1,81

1,56

MckyccTBeHHas
KULLEYHasa XMUAKOCTb B
COCTOSIHUM CbITOCTHU
(FeSSIF)

2,91

2,20

2,61

3,29

Kpucrannunyeckasa popma
F docdara coeguHeHuna

cdopmynbl |

Boaa

35,73

35,14

36,32

39,53

MckyccTBeHHas
YKEenyao4Has XNakocTb
(SGF)

155,84

176,85

148,76

174,35

MckyccTBeHHas
KMLLEYHas XMAKOCTb B
COCTOSIHMM HaToLaK
(FaSSIF)

57,23

79,34

85,21

93,28

MckyccTBeHHas
KMLLEYHas XMAKOCTb B
COCTOSIHMM CbITOCTU
(FeSSIF)

4,22

3,89

3,56

3,64

Kpucrannunyeckaa popma
O TapTtpara coeguHeHNS

dopmynbl |

Bopa

12,53

12,11

12,13

12,97

MckyccTBeHHas
XKenypovHasa XMaKkoCTb
(SGF)

31,18

29,85

33,21

30,22

MckyccTBeHHas
KMLLEYHas XMAKOCTb B
COCTOSIHMM HaToLak
(FaSSIF)

9,95

10,03

10,24

11,36

MckyccTBeHHas
KMLLEYHasa XMAKOCTb B
COCTOSIHUM CbITOCTU
(FeSSIF)

4,28

4,31

4,41

3,98
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PesynbTaTbl noOKasanu, 4To Kpuctannuyeckas popma F coocara coegmnHeHusa popmyneol
| n kpuctannunyeckas ¢dopma O TapTpara CoefuHEeHUs POopmMyrbl | MOryT 3HauuTEnbHO
NPEBOCXOAUTb pPacTBOpPMMOCTb coeauHeHns | B Boae, SGF m FaSSIF. PacrtsopumocTb
Kpuctannuyeckon opmbl F pocdara coeamHenma opmynel | B Boge, SGF, FaSSIF n FeSSIF
B MOMEHT BpeMeHN Yepes 24 yaca 6bina B 27, 10, 60 u 1 pas Bbiwe, 4emM y CoeguHeEHNs popmybl
[, COOTBETCTBEHHO, pPacCTBOPMMOCTb KpucTtanmnuyeckon dopmel O TapTpara coefuHeHus
dopmynbl | B Boge, SGF, FaSSIF n FeSSIF B MoMeHT BpemeHnu Yepes 24 yacabbinae 9,2, 7 un

1 pas Bbilwe, YeM y coegmnHeHna popmyrbl |, COOTBETCTBEHHO.
JKcnepuMeHTanbHbIM NnpuMep 2: MicnbitaHne 1 Ha cTabUNbHOCTb

Bagecunu npumepHo 1 mr kpuctannumyeckon dopmbl 1 coeauHeHus copmynbl |,
Kpuctannuueckon dopmel F docdara coeamHeHma popmynel | 1 kpucrannuyeckon copmbel O
TapTpara coeguHeHus opmyrnbl |, U kaxabin obpasel NOMECTUNN B NPO3PAYHY0 CTEKMSHHYIO
OyTbinky o6bemom 20 M, COOTBETCTBEHHO, 3aTeM Kaxabi obpaseL NOMECTUNN B kamMepy 4Ns
nccneaoBaHns CTabunbHOCTU B YCKOPEHHbIX ycrnosusix gerpagauumn (40 °C, oTHocuTenbHas
BMNaXHOCTb 75 %, OTKpbITasa) v npu Bbicokon Temnepatype (60 °C, 3akpbitasi). [Ans OTKPbITbIX
o6pasyoB KpbiwKy OyTbiNKW CHUManW, a ropnblwko OyTbinku 3akpbiBanu Oymaron un3
anioMMHUEBON ONbrKM C Npokonamu, 4Tobbl U3BEXaTb MNEePEKPECTHOro 3arpsi3HeHus; Ans
3aKkpbITbiXx 06pa3yos OyTbiINkM NNOTHO 3akpbiBanu. O6pasybl otOupanu vepe3 1 n 2 Hegenu
COOTBETCTBEHHO, 0Opasubl pasdasmnu pasbasutenem (metaHon/soga 1:1, 06/06), xuakyto dasy
aHanuanpoBanu B COOTBETCTBUM C YCIOBMSIMIU XpoMaTorpadmpoBaHus, ykasaHHbIMU B Tabnuye

22, N onpeaensanu YictoTy obpasuos.

Tabnuya 22. Ycnosus NnpoBeAeHNS BbICOKOI(PMEKTUBHON XKNAKOCTHOM XpomaTorpadunm

NPU NCNbITAHUKU Ha CTABUNBHOCTL 06pPa3sLOB B TBEPLOM COCTOSHUN

UHCTpYMEHT )
Cucrema Agilent 1200 DAD HPLC
Xpomarorpadguyeckas
KOINOHKa WATERS Xbridge C18250%4,6 MM 5 MKM
MoaswxHaa asa A: 20 mM pactBop rugpococtara kanua; B: metaHon
TemnepaTypa KONOHKN
patyp 40 °C

eTEeKTO
AererTop AME, (DAD)

nHa BOMNHbI OBHapyXeHns
A by 220 Hm

Ob6bem uHbEKLMN 5,0 mkn




10

83

CKOpOCTb NOTOKA B KONOHKE
1,0 mn/MuH
MpoaoMKUTENBHOCTb 35 MuH
I'Ipononmv;:;n—;c;ab nocne 42 MUH
KoHueHTpayusa obpasua 0,5 mr/mn
Bpema (MuH) A (%) B (%)
Mpoueaypa antoupoBaHns 0 95 5
30 25 75
35 25 75

YncToTy obpasLoB paccuuTbiBany METOAOM HOpmanu3auuu nnowjagen. Pesynbtarbl

ncnbiTaHUN nNpegcTasneHbl B Tabnvue 23.

Tabnuya 23. CTabunbHOCTb KpuctTannuyeckon dopmbel 1 coeauHeHns dopmynbl |,
KpucTannuyeckon opmbl F dpocdara coeauHenns dpopmynsl | n kpuctannuueckon gopmbl O

TapTpara coeamHeHns opmynbl | B TBEPAOM COCTOSIHUM B YCKOPEHHbIX YCMOBUSIX Aerpagauum

NcenepoBaHue ctabunbHOCTH (WACTOTA, nnowagb, %)
o o [0)
O6pasey 60 °C 40 °C/75 % OTH. BRnaxH.
0 1 5 Kpucran- 1 5 Kpucran-
AHewn nnyeckas nuyeckas
Hepens | Heaenn Hegens | Hegenu
¢popma cdopma
Kpucrannmnyeckas
n3mMeHunaco
opma 1 99,80 | 99,81 | 99,83 | unsmerunacs | 99,82 | 99,82
coefuHeHNs
cdopmynebl |
Kpucrannuyeckast Ges 6es
dopma F dpocata 99.34 | 99,32 99,16 N3MEHEHUN 99,33 99,35 U3MEHEHMUN
coefVHEHMNS
dopmynebl |
Kpucrannuueckas bes Ges
dopma O TapTpara 99,22 | 9934 99.36 N3MEHEHMN 99,31 99,36 N3MEHEHWN
coefVHEHMNS
cdopmynebl |

PesynbTaTtbl nokasann, 4TO BHELWHWWA BUA KpuUcTannmyeckon ¢opmbl 1 coepuHeHus
dopmynebl |, kpuctannmyeckon oopmbl F dhocdharta coeguHeHus oopmynbl | 1 KPUCTaNNMYECKON
dopmbl O TapTpata coeauHeHuss popmynbl | HE M3MEHUNCA B TeYeHWe 2 Hepenb, U OHWU
npeacraensnn cobon noytn OGecuBETHbIM MOPOLOK. He Obino BbIABMEHO 3HAYMTEMbHbIX
pasnuyu B YNCTOTE M SIBHOTO YBENUYEHNS KONMMYECTBA NPUMECEN, YTO YKa3blBAET Ha XOPOLLYIO

XUMMNYECKYIO CTabunbHOCTb B TeueHune 2 Hegenb. Tectbl MNP 1 JCK (Pur. 45-50) nokasanu, 4yto
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y 06pasLoB He 6bINo BbISSBMEHO 3HAYUTENBHbBIX PA3NNYUA B UCXOAHbIX KPUCTANNIMYECKUX dpopmMax
N NCXOAHbIX TEMMepaTtypax NnasBneHus Kpuctannuyeckon opmbl F doctara coegmHeHus
dhopmynbl | 1 kpuctannunyeckon popmel O TapTpara coeauHeHns opmynbl | ¢ TakoBbIMU Nocne
2 Hefenb, YTO roBOPUT O XopoLuen hnsnyeckon ctabunbHoOCTU hocdata coeguHeHnsa hopmyrbl
| n Taptpata coegunHeHus gopmynel | npu Bbicokon Temneparype (60 °C) U B YCKOPEHHbIX
ycnosusax gerpagaumm (40 °C npu oTHOCUTENBHOW BNaxHOCTU 75 %). KpucTannuyeckas popma
1 coeguHeHua copmynbl | nameHunacb npu Bbicokon Temneparype (60 °C) m B ycnoBusix
yckopeHHon perpagauyuun (40 °C npu OTHOCUTENbHOW BRaxHoctn 75 %). U3 pesynbtaTtoB
ucnbiTaHun cBobogHOro ocHoBaHua Ao u nocne uccneaosaHmsa OCI MOXHO BUAETb, YTO

CcTabunbHOCTb KpUCTannmMyeckon popmbl cBOO6OAHOO OCHOBaHMSA Obina nroxon.
JKcnepuMeHTanbHbIM NnpuMep 3: McnbiTaHMe 2 Ha CTabunNbHOCTb

Kpucrannunyeckas dpopma O TapTpara coeguHeHns dopmynbl | Bbina npotectuposaHa ¢
nomoLLbto cnocoba yCTaHOBIEHUSI PAaBHOBECUS B CUCTEME CyCMNeH3ns/pacTBopuTens, cnocoba
KpucTannusauymm npu HarpeBaHum W ObICTPOM/MELNEHHOM OXNaxaeHuu, cnocoba ¢
NCMNonNb30BaHMEM aHTUpacTBOpUTENS K cnocoba ncnapeHns pacTBOpUTENS U KpUCTannmsaymm
13 pacteopa, YToObl BbIACHWUTb, AENCTBUTENBHO N NPOUCXOAUNO NPeBpaLleHne KpUCTanmnos B
PasnnyHbIX PacTBOPUTENSAX M YCMNOBUSAX UCMbITAHUA N YTOObI 4OMNOMHUTENBHO NPOBEPUTL UX

TEPMOAMHAMUNYECKYIO CTAabUNbHOCTD.
1. Cnoco6 meaneHHoro ucnapeHus pacresopurens (EVA)

Basecunu 5 nopuywmii (10 mr/nopyms) kpuctannuyeckon opmbl O TapTpata coeguHeHmns
dopmynbl |, nony4yeHHOro B npumepe 55, U kaxgylo nopuuo nNOMecTunn B OyTbINKy Ans
obpasyos, aobaBunn ykasaHHoe B Tabnuue 24 KONUYECTBO TeTparngpodypaHa, 3TaHona,
MeTaHona, auyeToHa W u3onponaHona, OyTbinku nogseprnn obpaboTke ynbTpasBykoM Ans
pacTBoOpeHusi 00pasLoB, MONyYEHHbIA pacTBOp OThUNbLTPOBANN B HOBYHO BYTbINKY 4N 06 pasyos
C HennoHoBon membpaHon ¢ pasmepom nop 0,45 mkm, OyTbinky Ans o6pasyoB OTKPbINU U
NMOMECTUIN B BbITSXKHOW LKA, pacTBOPUTENb yNapunm eCTeCTBEHHbIM 06pazom Npu KOMHaTHON
Temneparype (npumepHo 20-25 °C), ocaxaeHHoe TBepaoe Bewectso cobpanu. [locne
NCNbITaHMA NONyYEHHbIE TBEPAbIE BELECTBa B 3TUX MATU UCMbITAHUAX NPEACTaBnann coboun
kpuctannuueckyto opmy O TapTpara coeguHeHusa opmynbl |, n nx gudpakrorpammel XPRD

COOTBETCTBYIOT Andpakrorpammam Ha dur. 38.

Tabnuya 24. YCnoBus UCMbITaHUW M CBOAKA pes3ynbTaToB Anda cnocoba mMeaneHHoro

ncnapeHus pactsopuTens

PacTBOpuUTEND O6wuin o6vem Kpucrannuyeckas
pactBoputens (mn) ¢dopma
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TeTparugpodypaH 18 Kpucrannuueckasa gopma
’ O
Sranon 15 prc:Tannmqgc:Kaﬂ dopma
MeTtaHon 06 Kpuctannuuyeckasa dopma
’ O
ALETOH 36 Kpuctannuueckasa dpopma
’ O
N3onponaHon 48 Kpuctannuuyeckasa dgopma
’ O

2. Cnoco6 yctaHOBNeHUsA paBHOBECUS B CUCTEMe CycneH3us/pacTBOpUTEnb

Basecunn 18 nopuyui kpuctannuueckon opmbl O TapTpaTta coegmHeHus dopmynsi |,
3aTeM K KaxaouW nopuun, COOTBETCTBEHHO, A00aBuvnM OnNpefernieHHOe  KONMUYECTBO
pacTBoOpuUTENS, @ MMEHHO TeTparnapodypaHa, 3TaHona, dTunauerara, H-rentaHa, Tornyona,
METUM-TPeT-6yTUNOBOro ahmpa, M30NponaHona, MeTaHomna n alueToHa (KOHKPeTHbIE KONM4YecTea
ykasaHbl B Tabnuue 25), 4nsa nonyyeHus asyx obpasLoB CyCneH3nm AN KaKa0ro pactTBopuTens,
obpasuybl XpaHuUnNu npu CyCcrneHAUPOBaHMM MNPU KOMHATHOW Temnepatype W Npu BbICOKOW
Temneparype (50 °C). Bytbinku ¢ obpasyamm (06epHyTbie Bymaron u3 onbrn ans 3awmTbl OT
CBETa), HaxoAsLWMECs NP KOMHATHOW Temnepartype, nomectunu B portatop Labquaker ans
BpalwleHms Ha 360° obpasubl, Haxoasilmecs npu BbICOKOW TemnepaTtype, MOMECTUnv B
TepmocTaTtnpyembin wenkep npy 50 °C n cycnengmnposanu, otobpanu yactb ot o6pasyos Ha 3,
7 n 14 aeHb, COOTBETCTBEHHO, N LLEHTPUAYrnpoBanu, TBEPAbIA OCTarok cobpanu, pacTBopuUTEnmn
ncnapunn npy komHatHon Temnepatype (20-25 °C) pocyxa, TBepable Bewjectsa cobpanu. Mpu
TECTUPOBaHUN NONyYEHHbIE TBEPAbIE BELLECTBA NPEACTaBNANMN COOON KPUCTaNNNYECKYIO POpMy
O TapTpara coeauHeHuss dopmynbl |, n ux audpakrorpammel XPRD cootsetcTBytOT

AndpakTorpammam Ha dur. 38.

Tabnuya 25. Ycnosusa UCnbITaHUIA U CBOAKa pe3ynbTaroB Ans cnocoba ycTaHoBNEHUs

PaBHOBECUSI B CUCTEME CYCMEH3Us/pacTBOpUTENb

Macca O6wmit
KPUCTANUYECKOI PacTeopuTens ob6bem Kpucrannuuec
dopMbI O TapTparta pacTtBopurte Kasa ¢popma
coeauHeHust na (mn)
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¢opmynbl | (mr)
TeTparugpodypa Kpucrannuueck
34,5 1
H asa popma O
28,1 SraHon 1 Kpucrannuueck
asa popma O
Kpuctannuueck
23,1 STunauetar 1 25 hopuia O
22,4 H-renTan 1 Kpuctannuueck
as copma O
Kpuctannuueck
20,0 Tonyon 1 om chopa O
20 3 MeTun-Tpert- 1 Kpuctannuyeck
’ 6yTUnoBbIN 3cmp as dopma O
Kpucrtannuueck
30,1 M3onponaxon 1 o5 chopata O
50,6 MeTaHon 05 Kpucrannuueck
asa popma O
Kpuctannuueck
28,9 AUEeToH 1 o chopa O

3. Cnocob ¢ ucnonb3oBaHUEM aHTUPACTBOPUTENSA

B3secwnun 21 nponopuuto kpuctannuydeckon popmbl O TapTparta coegmHeHns oo pmyrbl
I, nocnepgoBartenbHO Ao00aBMNM ONpefeneHHblIn O0beM pPacTBOPSIOLMX pPacTBOPUTENERN,
npuBegeHHblx B Tabnuye 26, CUCTEMbl MNOABEPrNU YynbTpassykoBow obpaboTke Aans
pacTBOPEHUs,, MNOMyYEHHbIE pPacTBOPbl OTPUMBTPOBANM Yepe3 HEWOHOBYIO MemOpaHy C
pasmepom nop 0,45 mkm B HOBYIO ByTbINKy Ans o6pasyos, Npy NepemMeLLBaHNM Ha MarHUTHOW
Mewanke B kaxayto OyTbinky ans obpasyos meaneHHo fobasBunu no Kannam pasnunyHbie
aHTMPacTBOPUTENMN, CUCTEMY PacTBOPUTENEN, B KOTOPOW TBEPAOE BELLECTBO BbINano B 0Caaok,
LeHTpudyrmposanu, TBEPAOE BELWECTBO cobpanu, pacTBOpUTENb UCNapunn Npyv KOMHaTHOW
Temneparype (20-25 °C) pocyxa; cuctemy pacTtBoOpuTENEN, B KOTOPOM TBEPAOE BELLECTBO HE
BbiMano B 0OCajoOK, nepemeluvsBann B TeyeHne 48 vacos. Ecnn TBepaoe BeLLECTBO He
ocaxkaanocb, CUCTEMY MepemeluMBann B OTKpbIToM OyTbinke A0 Tex nop, noka TBepaoe
BELECTBO HE Bbinano B ocajok. [lpy TecTupoBaHUM MOnyYeHHble TBEpAble BeLlecTBa
npeacraesnanm cobon kpuctannuyeckyro dopmy O Taptpata coeguHenus opmynbl |, nx

andpaktorpammel XPRD coOTBETCTBYIOT AudpakTorpammam Ha dur. 38.
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M CBOAKA pesynbTatoB AnA crnocoba c

PacteBopurtenb Kpuctannuyeckas
¢dopma npoaykra
CooTHoweHune
. o6bemoB (Mn:mIT)
Pacteopgaowmnmn
AHTUpacTeopuTernb (AHTUpacTsoputens/
pacTeopuTenb .
PacTBopstoLyuii
pacTsopuTen) KpucTannuyeckas
TeTparngpodypaH 10/2,2 cdopma O
ST1aHon 8,5/1,7
H-renTaH M3onponaHon 16,8/4,2
MeTaHon 5/0,5
AueToH 8/4
TeTparngpodypaH 20/2,2
OtaHon 8,5/1,8 K
Tonyon N3onponaHon 25,2/4,2 puctannimeckas
dopma O
MeTaHon 5/0,5
ALeEeTOoH 24/4
TeTtparngpodypaH 20/2,2
M STaHon 17/1,8 K
6yT|/|?'|TcI>A:b-|T|7|p:ch-V|p VsonponaHon 25 2/4.2 p”i;i’;’:ﬂ":gc'(a”
MeTtaHon 5/0,5
AUEeTOH 24/4
TeTtparngpodypaH 20/2,3
STaHon 1711,7 K
STunayetar N3onponaHon 25,2/4,2 pucTannuieckan
dopma O
MeTtaHon 5/0,5
AUETOH 24/4

5. Cnocob HarpeBaHus un 6ICTpPOro oxnaxaeHusa pacreopa (HFC)

5 nopywmn (npumepHo 20 mr/nopums) kpuctannuyieckon dopmbl O TapTpaTa coeguHeHns
dopmynbl | B3BECUNU 1 nomecTunu B OyTbinkn ans obpasuyos, odaBnnn ykasaHHoe B Tabnvue
27 KONU4YecTBO TeTparugpodypaHa, aueToHa, 3TaHona, M3onponaHona u metaHona, 6yThinku ¢
obpasyamy NOMECTUNN Ha MarHUTHYO MeEeLlanky C HarpeBOM, Harpenu 40 PacTBOPEHVSA Ha
BoAsHOW BaHe npu Temnepatype npumepHo 50 °C npu BpalleHnn MeLwankm co ckopocteio 200
ob/muH. TemnepaTtypy nogaep>xusanu B TedeHne 15 MyHYT, pacTBop OTPUNbTPOBanNM 4epes
membpaHy ¢ pasmepom nop 0,45 MKM B ropgyemM COCTOSHMUM U NEPEHECNN B HOBbIE BYTbINKM ANs
obpasyos, OyTbiNkM Cpasy Xe MepeHecnu B XOnoaunbHUK € Temnepatypon -20 °C wun

BblAepXXuBann B Te4YeHUE HOYU, CUCTEMbI paCTBOpVITeJ'Iel‘/II, B KOTOpPbIX ocaxaanoCb TBepoe
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BELLECTBO, LUEHTpMdyruposanu u Teepoe BeLectso cobpanu, pacTtBopuUTENnb Ucnapunun npu
KoMHaTHon Temnepartype (20-25 °C) gocyxa; cucTemMbl pacTBOpPUTENEW, B KOTOPbIX TBEPAOE
BELLECTBO HE OCaXKAaNochb, MOMECTUNN B XONOAUNbHUK ¢ Temnepatypon -20 ° C v Bbiaepxusanmu
[0 TeX nop, Noka B 0Cagok He Bbinano 6onbLIoe KONMYeCTBO TBEPAOro BellecTsa. B cucrtemax ¢
TeTparngpodypaHoMm 1 aueToHOM TBEPAOE BELLECTBO He Bbinagano B 0Ca40K B TEYEHNE BCEro
BpemMeHu. [pn TecTupoBaHUM MOMyYEeHHblE TBEPAbIE BELLECTBA, MOMYYEHHble U3 CUCTEM C
3TaHONOM, U30MPONaHONOM N METaHOMNOM, NPeACTaBnanu cobon kpuctannuyeckyro gopmy O
TapTparta coeaunHeHus dopmynel |, n  ux audpakrorpammbl XPRD coorBetcTByeT

AndpakTorpamme Ha dur. 38.

Tabnuuya 27. Ycnosus ucnbiTaHUA 1 CBOAKa pe3ynbTaroB Ana cnocoba HarpeBaHua u

ObICTPOro OXNaXKaeHua pacTeopa

O6bem Kpucrannuyeckas
PacTtBopuTternb
pacTtBopurens (mn) ¢opma
TetparngpodypaH 1,5 /
AUETOH 2,0 /
StaHon 0.8 Kpucrannuueckas
dopma O
" 50 Kpuctannuueckas
3onponaHon : dopma O
Kpuctannuueckas
MeTtaHnon 0,3
dopma O

6. Cnoco6 HarpeBaHMA U MmeaneHHoro oxnaxaeHus pacreopa (HSC)

5 nopyun (npymepHo 20 mr/nopyms) kpuctannuyeckon dopmbl O TapTpara coegmHeHns
dopmynbl | B3BECMAN 1 NoMecTUnN B OyTbinku ans obpasuyos, 4odaBunu ykasaHHoe B Tabnuvue
28 KONMYECTBO TeTparnapodypaHa, aueToHa, 3TaHona, u3onponaHona u metaHona, OyTbinkn ¢
oBpasyamy NOMECTUNN Ha MarHUTHYKO MeLlanky C HarpeBOM, Harpenu A0 pacTBOPEHWS Ha
BoAsHOM BaHe npu Temnepartype npumepHo 50 °C npu BpalleHun MeLankm co ckopocTbio 200
ob/MunH. TemnepaTypy NogaepXuBann B Te4eHMe 15 MUHYT, pacTBop OTUMBTPOBANMN 4Yepes
membpaHy ¢ pasmepom nop 0,45 MKM B ropsiyem COCTOSTHUM U NEPEHECIN B HOBbIE BYTbINKM ANs
o6pasyoB, MeANEHHO oXNaXaanu 40 KOMHaTHOW TeMmnepaTypbl CO CKOpOCTbio 6 °C/u B TeueHne
Houu, ByTbiNkM Ans obpasLyoB NOMECTUNN B XONOAUNbHUK (2-8 °C), cncTtembl pactBopuTenen, B
KOTOpbIX TBEPAOE BELUECTBO BbINANO B 0OC3aAOK, LEHTpudyrmposanun, TBepaoe BELECTBO

cobpanu, pacTBopuTenb ncnapunu npyu KoMmHatHon temneparype (20-25 °C) gocyxa; cucremsol
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pacTBOpUTENEN, B KOTOPbIX TBEPAOE BELLECTBO HE OCaXAanocCh, BblAEPXKMBANN B XONOAUMNbHUKE
¢ Temneparypou -20 °C a0 Tex nop, Noka He BbINano B 0cagok 6onbLUoe KONMYeCTBO TBEPLOro
BewjecTBa. B cucrtemax ¢ tetparngpodypaHom, aLeToHOM 1 METaHONOM TBEPAble BELLECTBA HE
OCaXKAanucb B TEYEHME BCEro BpemeHu. [pu TeCTMpPOBaHUM NONyYeHHbIE TBEPAbIE BELLECTBA U3
CUCTEM C 3TaHOMOM W U30MponaHonoMm npeacrasnanu cobon kpuctannuueckyio copmy O
TapTpara coeauHeHns dopmynel |, n  ux audpakrorpammbl XPRD coorBetcTByeT

AndopakTorpamme Ha dur. 38.

Tabnuuya 28. Ycnosus ucnbiTaHUA 1 CBOAKa pe3ynbTaroB AnA cnocoba HarpeBaHua u

MeagneHHOro oxnaXageHma pacrtsopa

O6bem Kpucrannuyeck
PacTtBoputernb
pactBoputensa (mn) asa ¢popma
TeTparngpodypaH 1,5 /
AUETOH 0,3 /
OtaHon 2,0 /
" 0.8 Kpuctannuyecka
3onpornaHon , 5 popma O
Kpuctannuuecka
MeTtaHon 2,0
a popma O

MpuBeaEHHbIe Bbile pe3ynbTaTbl WCMbITAHUW MoKasanu, 4to nocrne obpaboTkm
Kpuctannuyeckon opmbl O TapTpata coeguHeHus dopmynbl | pasnuyHbiMmM cnocobamu,
BKNtOYas crnocob YCTaHOBMEHUS PaBHOBECUMS B CUCTEME CYCMEH3us/pacTBOpUTENb, Cnocod
Kpuctannmsauum npyv  HarpeeaHum un  ObICTPOM/MEANEHHOM  OXNaXkaeHun, cnocob ¢
NCNOMNb30BaHMEM aHTMPACTBOPUTENSA N CNocob ncnapeHnsa pacTBOpPUTENS U KpUcTannuaayum u3a
pactBopa, OHa MNO-NpexHeMy npeacrasnana cobon MoOHokpucTannuyeckylo copmy O.
Kpuctannuueckas dopma O Taptpara coeguHeHus dopmynbl | aBnseTca TepMU4ecku

ctabunbHOW NpeobnagaroLlen KpucTannuieckon hopmMon.
TecT 4: Guoxmummnyeckum tect TYK2

Mopxoasiuee KONMYeCcTBO CoeanHeHNst opmynbl | B3Becunm ans Guoxmmmyeckoro Tecta
TYK2.

Tect 6bin npoBegeH komnaHuen Reaction Biology Corp, MansepH, lMeHcunbBaHus

(Anastassiadis et al. Nat Biotechnol. 2011; 29(11):1039-45). CTtagum KpaTko OnncaHbl HKE.
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PeareHTbi:

OcHosHoMn pabounn 6ydepHbin pacteop: 20 MM M'SM3C (pH 7,5), 10 mM MgCl2, 1 MM
Al TK, 0,02 % 6punax, 0,02 mr/mn BCA, 0,1 MM NazVOy4, 2 MM OTT n 1 % OMCO. Heobxogumbie

kodpakTopbl 400aBNANM K K&XKL0N KMHA3HOW peakuui.
Cragun peakyumu:

1. MogroToBka ykasaHHOro cybcTpara B CBEXEM NPUroTOBIEHHOM OCHOBHOM paboyem

ByhepHom pacTBopE;
2. NepeHoc HeoBXxoaANMOro kodhakTopa B YKasaHHbIN BbiLLe MaTPUYHbLIA PacTBop.
3. MNepeHoc ykaszaHHOW KMHa3sbl B pacTBop cybcTparta npu cnabom nepemeLuvBaHnm;

4. MNepeHoc coeanHeHus cdopmynbl | B AMCO B peakuynmoHHY0 CMEeCb, COAEPXKaLLyto
kmHasy, ¢ nomowbto Acoustic technique (Echo 550; HaHONUTPOBbLIM AWaNasoH),

KyNbTUBUPOBaHME B TeyeHne 20 MUHYT NPY KOMHaTHOW TEMMNEPaTYpPE;

5. BeegeHve ¥*P-ATO (yaenbHasa akTMBHOCTb: 10 MKKW/MK) B peakLMOHHYIO CMECh Ans

3anycka peakuyuu;

6. KynbTUBMpOBaHME Npy KOMHaTHOW TeMMNepaType U NpoBeAEHNE KMHA3HOW peakLumn B

TeyeHne 2 Yacos;
7. HaHeceHue peakumn Ha MOHOOBMeHHYIo Bymary P81;
8. MNpoBepka KMHa3HOMN aKTUBHOCTW C NMOMOLLbIO METO4a CBA3bIBAHUSA Ha punbTpax.

Pe3ynbTaTbl TECTOB Mokasanu, YTo coeguHeHne popmyrnbl | Takke ABNSETCA CUMbHbLIM

nHrnémtopom TYK2, n ero ICso coctaBnsiet meHee 10 HM.

Cneywanmuct B paHHOM 0BMacT TEXHUKAM MOXET MOHATb U BHECTU HEKOTOpble
MoAMMUKALMM UM U3MEHEHUS B HaAcTosLLee U300peTeHne B COOTBETCTBUM C MHCTPYKLUSIMU,
NPUBEAEHHBIMM B HACTOSILLIEM ONUCaHUKN. 3TN MOognmKaLmMm N N3MeHeHNs nonagarT B o6 bem,

onpegensiemMbiri hopMyrnon n3obpeTeHns.
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®OPMYIJIA N3OBPETEHNA

1. Kpuctannuyeckaa dopma coeauHeHns popmynel |, rae ykasaHHasa kpuctannudeckas

dhopma BbiGpaHa U3 rpynbl, COCTOSALLEN U3 CNEeAYIOLLMX KPUCTaNIMYECKMX (OpM:

Kpuctannuueckasa popma A rugpoxnopuaa coeguHeHns oopmynebl |

\\\:N
O
e
S0
Ly
N

’

XapaKkTepUsyoLasaca NkamyM Ha AUGPaKTorpaMMe PEHTIEHOBCKOW MOPOLLKOBOMW Audpakumm

KpucTannuyeckon opmbl A rugpoxnopuaa coeauHeHns oopmynbl | npu yrnax 2 teta (26),
cocrasnaowmx 7,3° £0,2°, 12,1° £ 0,2° 1 20,9° £ 0,2°,

KpucTtannuueckas dopma B rugpoxnopuga coegmnHeHns oopmynei |

ST=N
§
N>/\N
-0
W
N

’

XapaKkTepusylLLascs NukamMu Ha AUGpPakTorpamMmme PEeHTrEHOBCKOW MOPOLLKOBOW AudpaKkLumm

Kpuctannmyeckon dopmbl B rugpoxnopuga coeguHeHms copmynbl | npu yrnax 2 teta (26),
coctasnsowmnx 7,2° £ 0,2°, 20,0°£ 0,2° 1 22,6° £ 0,2°,

Kpuctannuyeckas gopma C rugpoxnopuga coegmHeHns opmynbi |

“\\:N
@)
N>/\N
-0,
L/
N
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XapakTepusyloLascs nukamm Ha audpakTorpamme PeHTreHOBCKOM MOPOLLKOBOW ANdpaKkymmn

Kpuctannuueckon gopmbl C rugpoxnopuaa coeauHeHms cdopmynbl | npu yrnax 2 teta (26),

cocrasnaowux 10,7° +0,2°, 21,5° + 0,2° n 24,3° £ 0,2°,

Kpuctannuueckaa popma D cynbpata coegmnHeHusa dopmynel |

ST=N
O
I}/\N
O
L/
N

’

XapaKkTepusylLascs nNukaMnm Ha AudpakTorpamMmme PEeHTTEHOBCKOW MOPOLLKOBOW AudbpaKkumm

kpuctannuyeckon copmbl D cynbthata coeauHeHus cdopmynel | npu yrnax 2 Tteta (20),

cocrasnsiowmx 6,0° £ 0,2°, 22,8° + 0,2° n 25,2° £ 0,2°,

Kpuctannudeckasn popma E dhoccarta coegmHeHusa popmynbi |

STT=N
o]
N>/\N
-0
L/
N

’

XapaKkTepusylLLascs NukamMu Ha AudpakTorpamMmme PEeHTrEHOBCKOW MOPOLLKOBOW AudpaKkLumm

kpuctannudeckon copmbl E doctaTta coeguHeHns copmynbl | npu yrmax 2 Teta (20),
cocTtasnsowux 6,2° +0,2°, 15,5°+0,2°, 17,4° £ 0,2° 1 24,6° £ 0,2°,

Kpuctannuyeckas opma G mesnnara coeguHeHma popmynei |

\\\:N
0
N>/\N
-0
Ly
N
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XapakTepu3yloLWasaca nNukamm Ha AndpakTorpaMme PEeHTreHOBCKOW MOPOLLKOBOW AMdpakuvm
Kpuctannuueckon ¢opmbl G mesunara coeauHeHus opmynel | npu yrnax 2 TeTta (20),
cocTasnsawowmx 8,6° £ 0,2°, 19,9°+0,2° 1 24,9° £ 0,2°,

kpuctannuyeckas copma H rugpobpommga coegmHeHns opmynbi |

ST=N
O
I}/\N
O
L/
N

’

XapaKkTepusylLascs nNukaMnm Ha AudpakTorpamMmme PEeHTTEHOBCKOW MOPOLLKOBOW AudbpaKkumm

KpucTannuyeckon dopmbl H rugpobpommaa coeanHeHms dopmynbl | npy yrnax 2 teta (26),
cocrasnsiowmx 7,2° £ 0,2°, 20,7° £ 0,2° 1 24,0° £ 0,2°,

KpucTannuueckas dopma J rmapobpommuga coeauHeHnss popmynsl |

STE=N
O
N>/\N
-0
L/
N

’

XapaKkTepusylLLascs NukamMu Ha AudpakTorpamMmme PEeHTrEHOBCKOW MOPOLLKOBOW AudpaKkLumm

KpucTannunyeckon gopmbl J ruapobpommnga coeamHeHus gopmynel | npyn yrnax 2 teta (20),
coctasnsowmx 6,2° £ 0,2° n 15,0° £ 0,2°,

kpuctannundeckas dpopma K rugpobpomuga coegmHeHuns copmynsi |

\\\:N
0
N>/\N
-0
Ly
N
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XapaKkTepusyloLascs Nukamm Ha AudpakTorpamMmme PEeHTreHOBCKOW MOPOLUKOBOW AudbpaKkLmm

kpuctannuyeckon copmbl K rugpobpommnaa coegmHeHus opmynel | npm yrnax 2 teta (20),
coctasnsawowmux 17,1° £ 0,2°, 22,0° + 0,2° n 24,2° £ 0,2°,

Kpuctannuueckasa popma L pymapaTa coegmHeHns oopmynel |

ST=N
O
I}/\N
O
L/
N

’

XapaKkTepusylLascs nNukaMnm Ha AudpakTorpamMmme PEeHTTEHOBCKOW MOPOLLKOBOW AudbpaKkumm

Kpuctannuyeckon copmbl L dymapaTta coeguHeHunss popmynbl | npu yrnax 2 Teta (26),
cocrasnsiowmx 6,1° £ 0,2°, 16,3° + 0,2° n 26,4° + 0,2°,

kpucTannuyeckas popma M 6eH3oncynboHaTta coegmnHennsa opmynbl |

STE=N
O
N>/\N
-0
L/
N

’

XapakTepuayloLaaca nukamm Ha audpakTorpamme pPeHTreHOBCKOW MOPOLLKOBOW Audpakumm
kpuctannudeckon doopmbl M 6eH3oncynbdoHaTa coegmHerus dopmynbl | npy yrnax 2 teta (26),
coctasnsowmx 7,5° £ 0,2°, 18,5° £ 0,2°, 25,2° £ 0,2° 1 29,8° £ 0,2°, n

Kpuctannuuyeckaa popma N yutpata coegmHeHms oopmynel |

\\‘\\N

b

pu

O3
L/

N
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XapakTepu3yloLWasaca nNukamm Ha AndpakTorpaMme PEeHTreHOBCKOW MOPOLLKOBOW AMdpakuvm
kpuctannudeckon ¢opmbl N uyutpata coeguHeHust dopmynbl | npu yrnax 2 Tteta (20),
cocrasnawowmx 15,8° £ 0,2°, 17,0° £ 0,2° 1 21,1° £ 0,2°.

2. Kpuctannunyeckasa cdopma coeanHeHns copmynbel | no n. 1, xapakrepusyowaacs
NMAKaMMU Ha  AUPaKTOrpaMMe PEHTFEHOBCKOW  MOPOLUKOBOW  AubpakumMm  ykasaHHOW
Kpuctannundeckon chopmbl A coeguHeHnsa popmynel | npu yrnax 26, cocrasnsawowmx 7,3° + 0,2°,
12,1°£0,2°,18,7° £ 0,2°, 20,9° £ 0,2°, 23,5° £ 0,2° 1 24,0° £ 0,2°,

npy 9ToM  AudppakTorpamma pPEHTrEHOBCKOW  MOPOLUKOBOM  Auddpakuun  yKasaHHOW
Kpuctannundeckon ¢opmel B rugpoxnopmpa coeauHeHuss  opmynbl | coaepxuT
XapakTepuCTMYeCcKMe NMKK npu yrnax 26, cocrasnsatowmx 7,2° £ 0,2°, 10,2° £ 0,2°, 11,5° £ 0,2°,
18,0° £ 0,2°, 20,0° £ 0,2°, 22,6° £ 0,2° 1 25,9° + 0,2°;

npy 9TOM  AudbpakTorpaMmma  PEHTrEHOBCKOW  MOPOLLKOBOW  Audpakymm  ykasaHHOW
Kpuctrannuueckon cdopmbl  C  rugpoxnopuga coeauvHeHust  opmynbl | cogepxut
XxapakTepucTuieckme nukn npu yrnax 26, cocrasnswowmx 5,3° £ 0,2°, 10,7° £ 0,2°, 21,5° £ 0,2°,
24,3° £0,2° 1 30,4° £ 0,2°;

npy 3TOM  AudpakTorpaMmma  pPEHTrFEHOBCKOW  MOPOLUKOBOM  AUMbpakuum  ykasaHHOW
kpuctannudeckon opmbl D cynbthaTa coeguHeHnsa hopmynbl | COAEPXKUT XapakTepuctuieckmne
NUKKM Npy yrnax 20, cocraensaowmx 6,0° £ 0,2°, 12,3° £0,2°, 17,5° £ 0,2°, 22,8° £ 0,2° n 25,2° +
0,2°%

npy 9ToM  AucbpakTorpaMmma  PEHTrEHOBCKOW  MOPOLUKOBOW  gudppakymm  ykasaHHOoW
KpucTannuyeckon popmbl G mesnnara coeguHeHns popmyrnbl | COAEPXKUT XapaKkTepUcTUIeCckue
nukn nNpu yrnax 26, cocraesnsatowux 8,6° + 0,2°, 18,1° £ 0,2°, 18,6° £ 0,2°, 19,9° £ 0,2°, 24,0°
0,2°n24,9°+£0,2°%

npy 9ToM  AudcbpakTorpamma  PEHTFEHOBCKOW  MOPOLUKOBOW  Audppakymm  ykasaHHOW
Kpuctannudeckon ¢opmbl H  rugpobpomupga coeauHeHus dopmynbl | cogeput
XapakTePUCTMHYECKME NUKX NpU yrnax 26, cocTtasnsatowmx 7,2° £ 0,2°, 17,9° £ 0,2°, 18,8° £ 0,2°,
20,7° £0,2°n 24,0° £ 0,2°;

npy 9ToM  AudbpakTorpamma  PEHTrEHOBCKOW  MOPOLUKOBOW  Audppakymm  ykasaHHOW
kpuctannundeckon ¢opmbl K rugpobpommpga coeamHeHuss  dopmynbl | cogepxut
XapakTEPUCTMHYECKME NUKKN NpK yrnax 28, coctasnsawowmx 17,1° £0,2°, 20,1° £ 0,2°, 22,0° £ 0,2°,
22,6°+0,2°,24,2° + 0,2°n 28,8° + 0,2°;

npy 9ToM  AudbpakTorpaMmma  PEHTIEHOBCKOM  MOPOLUKOBOW  Audppakymm  ykasaHHOW

Kpuctannudeckon oopmel L doymapara coegmnHeHnss hopmyrnbl | COAEPKUT XapaKkTepUCTUYECKmne



10

15

20

25

30

9%

nuvKkKn nNpu yrnax 26, cocrasnswowmx 6,1° £ 0,2°, 13,4° £0,2°, 15,7° £ 0,2°, 16,3° £ 0,2° n 26,4° +
0,2%

npu 3TOM  AudpakTorpaMmma  PEHTFEHOBCKOM  MOPOLLUKOBOW  Audppakuymn  ykasaHHOW
kpuctannunyeckon dopmbl M OGeHsoncynbhoHata coeguHeHust opmynbl | cogepxuT
XapakTepUCTU4eCckne nNnkM npu yrnax 26, cocraenswowmx 7,5° £ 0,2°, 14,1° £ 0,2°, 15,2° £ 0,2°,
18,5° +. 0,2°, 22,4° £ 0,2°, 23,0° £ 0,2°, 25,2° + 0,2° n 29,8° £ 0,2°.

3. Kpuctannuyeckaa dopma coeauHeHus dopmynbl | no nn. 1 wunn 2,
XapaKkTepmsyrLLasacs nNukaMn Ha AudpaktorpaMmme PEHTreHOBCKOW MOPOLLKOBOW Audpakuyum
yKasaHHOW KpucTannmyeckon opmel A coegnHeHnst popmynbl | npu yrnax 26, coctaBnsaowmx
7,3°+£0,2°,10,6° £0,2°, 12,1° £ 0,2°, 12,8° £ 0,2°, 14,0° £ 0,2°, 18,7° £ 0,2°, 20,9° + 0,2°, 23,5°
+0,2°1n24,0°+£0,2°

npy 9TOM  AudbpakTorpaMmma  PEHTrEHOBCKOW  MOPOLLKOBOW  Audpakymm  ykasaHHOW
Kpuctannuyeckon ¢opmbl B rmgpoxnopuaa coeguvHeHuss  opmynbl | copepuT
XapakTepucTuyeckme nukm npu yrnax 26, cocrasnswowmx 7,2° £ 0,2°, 10,2° + 0,2°, 11,5° £ 0,2°,
14,1° £0,2°, 14,5° £ 0,2°, 18,0° £ 0,2°, 20,0° £ 0,2°, 22,6° + 0,2° n 25,9° £ 0,2°;

npy 3TOM  AudpakTorpaMmma  PEHTrEHOBCKOW  MOPOLUKOBOM  AUMpakuum  ykasaHHOW
kpuctannudeckon copmbl H  rmmapobpommga coeamHeHua  dopmynbl | coaepkuT
XapakTePUCTMYECKME NUKK Npun yrnax 26, coctasnsatowmx 7,2° £ 0,2°, 11,9° £ 0,2°, 17,0° £ 0,2°,
17,9° £0,2°,18,8° £ 0,2°, 20,7° £ 0,2°, 24,0° £ 0,2° 1 27,5° £ 0,2°;

npy 9ToM  AucbpakTorpaMmma  PEHTrEHOBCKOW  MOPOLUKOBOW  gudppakymm  ykasaHHOoW
kpuctannudeckon ¢opmbl K rngpobpommaa coeauHeHus  copmynbl | cogepxut
XapakTepPUCTMYECKME NUKX Npu yrnax 26, cocrtasnsatowmx 9,5° £ 0,2°, 17,1° £ 0,2°, 20,1° £ 0,2°,
22,0°+0,2°,22,6° + 0,2°,24,2° + 0,2°, 27,7° £ 0,2° 1 28,8° £ 0,2°;

npn 9ToM  AudbpakTorpamma  PEHTrEeHOBCKOW  MOPOLLKOBOM  Audpakuymm  ykasaHHOW
Kpuctannudeckon dpopmel L pymapaTa coeguHeHnsa dopmynbl | COAEpKUT XapakTepucTuieckmne
nukKn nNpu yrnax 26, cocraesnsatowmx 6,1° £ 0,2°, 13,4° £ 0,2°, 15,7° £ 0,2°, 16,3° £ 0,2°, 22,6°
0,2°,23,2°£0,2°,23,8°£0,2° n 26,4° £ 0,2°,

npu 9ToM  AudbpakTorpamma  PEHTrEHOBCKOM  MOPOLUKOBOW  Audppakymm  ykasaHHOW
kpuctannundeckon dopmbl M OeHsoncynboHata coeguHeHnst opmynbl | cogepuT
XapakTEPUCTMHYECKME NUKX Npun yrnax 26, cocrasnsatowmx 7,5° £ 0,2°, 12,5° £ 0,2°, 14,1° £ 0,2°,
15,2° £0,2°, 18,5° £ 0,2°, 22,4° £ 0,2°, 23,0° £ 0,2°, 24,6° + 0,2°, 25,2° £ 0,2° 1 29,8° £ 0,2°.

4. Cnocob nonyyeHns KpucTanmyeckon opmbl CoeanHeHna opmynbl | no no6omy ns
n.n. 1-3,
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npu 3ToM cnoco® MONyYeHUs KPUCTanM4eckorn opmbl A rMapoxnopuaa coenHeHNs

dopmynebl | BKNIOYaET:

pacTBopeHne CoeguHeHna opMyrbl | B aUeToHe C NonyyYeHneM pacTtBopa COeAMHEHUS
dopmynbl | B ayeTtoHe, n gobaBneHne CoNgHOM KUCMNOThI B aUETOHE K COeaAUHEHMIO hopmynbl | B
aueToHe Mpu nepemelLnBaHuK, AanbHelnlee nepemelumsaHue, cbop TBEPAOro BellecTsa U

CYLLKY C MOSTy4EHUEM KpUcTannmyeckon opmbl A ruapoxnopuga coegmHeHus opmynei I;

npu 3ToM cnoco® MOonyyYeHus KpucTannmyeckon opmbl B rugpoxnopmnaa coeamHeHns

dopmynbl | BKNOYaeT:

pacTBOpeHne coeauHeHust dopmynbl | B 3Tunayetate C MoOryyYyeHMEM pacTeopa
coeavHeHns cdopmynbl | B aTMnauyetate u fobaBneHne CONsiHOM KUCMOTbl B 3Tunauertate K
coeavHeHno chopmynbl | B 3TMnaueTarte npu nepemMeLumMBaHnm, janbHenlee nepemeLumBaHme,
c6op TBEPAOro BELLecTBa M CYLUKY C NOMyYeHUeM Kpuctannuyeckon dopmbl B rugpoxnopuga

coeauHeHns opmyneil I;

npv aTom cnocob nonyyeHus kpuctannuyeckon gpopmbl C rugpoxnopuga CoeguHeHus

dopmynbl | BKMOYaEeT:

nposeaeHune nepekpucTannmsayum unm KPUCTanm4yecKkoro npespaLleHus
kpuctannuyeckon copmbl A ruagpoxnopuaa coeauHeHus copmynbl | B pacrtBopuTtene ¢
nonyyYeHnem kpucrannmyeckorn gpopmbel C rugpoxnopuga coeanHenns opmynel |, npyu aTom
pacTtBoputenb BblOpaH W3 rpynnbl, COCTOALWENW W3 METaHona, aueTOHUTPUNa, H-renTaHa,

METUNITUNKETOHA N NIOBbIX X KOMOUHALUIA;

npu 3atom crnocob nonyveHuss kpuctannuueckon dopmbl D cynbdarta coeauHeHus

dopmynebl | BKNOYaET:

pacTBOpeHNe CoeaUHEHU PopMynbl | B aUeTOHe C NonyyYeHnem pacTesopa CoOeaMHEHNS
dopmynbl | B aueTtoHe 1 gobaBneHne CEPHON KUCNOTbI B aUeTOHe K COeaUHEHUIO dopmMynbl | B
aueToHE Mpu nepemelLnBaHuK, AanbHenee nepemelumsanne, cbop TBEPAOro BellecTsa U

CYLLKY C Nony4YeHnem kpuctannmyeckon copmel D cynbdaTta coegmnHeHus opmynei I;

npu 3ToM cnocob nonydeHus Kpuctannuyeckon dopmbl E docdarta coeguHeHus

dopmynebl | BKNOYaEeT:

pacTBOpeHNE CoeanHEHNA POPMYIbl | B aUeTOHE C NonyyYeHneM pacTBopa COSANHEHUS
dopmynebl | B ayeToHe n gobasneHne PochOpHON KUCNOThI B aLETOHE K COeAVHEHUNIO POpPMYIbl
| B aueToHe Npu nepemeluBaHny, jarnbHenee nepemelunsaHue, cbop TBepaoro BewecTea u

CYLLIKY C MOny4YeHnem kpuctannmyeckon opmbl E chocthara coegmHeHusa oopmynsl |;
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npu 3ToM Cnocob nonydeHust Kpuctannuyeckon copmbl E doctharta coegnHeHns

dopmynel | BKNOYaET:

pacTBopeHne CoeguHeHna opMyrbl | B aUeToHe C NonyyYeHneM pacTtBopa COeAMHEHUS
dopmynbl | B ayeToHe n gobasneHne PochopHON KUCIOTbI B aLETOHE K COeAMHEHMIO hopMyrbl
| B aueToHe Npu nepemeluBaHny, janbHenwee nepemelumsaHue, cbop TBepaoro BeLjecrsa u

CYLLIKY C NOony4YeHnem kpuctannmyeckon opmbl E chocthara coegmHeHunsa oopmynsl ;

npy 3aTom cnoco® nonyyYeHus Kpuctannuyeckon gopmbl G mesunaTta CoeguHEeHUs

dopmynel | BKNOYaET:

pacTeopeHne coeamHeHns oopmyrnbl | B aLeToHe € nonydYeHnem pacteopa coeamHeHns
dopmynbl | B ayeToHe n gobasneHne mMeTaHCynbGOHOBOW KUCMNOThI B aUETOHE K COEAUHEHUID
dopmynbl | B aleToHe npu NepemeluvBaHuK, ganbHeuee nepemelumsaHune, cbop TeBepaoro
BELLECTBA U CYLLKY C NOony4YeHnem Kpuctannmyeckon popmbl G mesmnarta coegmHeHns opmyrbl
l;

npy 3ToM cnocob nonyveHus kpuctannumyeckon opmbel H rugpobpommnga coegmHeHus
dopmynbl | BKMOYaEeT:

pacTBOpPeHNE CoeanHeHUs hopmMynbl | B aLETOHe C NonyyYeHneM pacTBopa COeauHEHUs
dopmynel | B ayetoHe n gobaBneHne 6POMUCTOBOLOPOAHON KUCIOThI B aLETOHE K COEAUHEHMIO
dopmynbl | B aleToHe npu nNepemelunBaHuK, AanbHenllee nepemeluBanve, c6op TBeEpPAOro

BELLUeCTBa M CYLUKY C MONyYeHMeM KpucTannuyeckon cdopmbl H rugpobpomuaa coeamHeHus

dopmynbl I;

npy 3ToM cnoco® nonyvYeHus Kpuctannmyeckon dopmbl J rugpobpomuaa CoegnHeHus

dopmynebl | BKNOYaET:

pacTBOpeHne coeauHeHus copmynbl | B 3Tunayetate ¢ MoOryyYeHMEM pacTBopa
coeavHeHns copmynbl | B 3aTunauetate u pobasneHve OpPOMUCTOBOLOPOALHOW KUCMOThI B
aTunaueTare K coeauHeHuto opmynbl | B aTunauyeTate npyu nepemelunBaHuu, ganbHenlee
nepemeLuvBaHne, cOop TBEPAOro BELLEeCTBa M CYLLKY C MONy4eHUeM KpUcTannmyeckon opmbl J

rmapobpomumga coeguHeHus oopmynbl I;

npu aTom crnoco® nonyyeHns kpucrannmyeckon copmbl K rugpobpommnaa coegnHeHns

dopmynebl | BKNOYaET:

nposeaexHne nepexkpucTannmsaymm nnm KpuCTannmyeckoro npespaLleHns
kpucTannuyeckon chopmbl H rmapobpommga coeanHeHnsa opmyrnbl | B H-renTaHe ¢ Nony4YeHnem

KpucTannuyeckon copmbl K rugpobpomuga coegmHeHust popmynbl I
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npu 3tom crnocob nony4veHust Kpuctannuyeckon dopmbel L dymapata coeguHeHus

dopmynel | BKNOYaET:

pacTBopeHne coeauHeHus dopmynel | B pactsoputene C MonyyYeHnem pacTteopa
coegunHeHust opmynbl | B pacteoputene u gobasneHne oymapoBOW KUCMOTbl B 3TaHOMNE K
coefuHeHnIo hopmynbl | B pacTBopuTEne Npu NepemMeLLrBaHnm, JanbHeuwWwee nepemMeLluBanme,
cbop TBEPAOro BeLecTBa WM CYLUKY C MONMyYEHMEM KpucTannuyeckon dopmbl L dymaparta

coefnHeHuns doopmyneil |;

npu a3tom cnoco® nony4YyeHus Kpuctannuyeckon oopmbl M 6GeHsoncynbgoHaTa

coefuHeHns oopmynbl | BKIIOYaeT:

pacTBopeHne coeauHeHust popmynebl | B aLeToHe € Nony4YeHNeM pactBopa CoeaAUHEHUS
dopmynbl | B ayetoHe n gobasneHne 6€H30nCynbGOHOBON KUCNOThI B aUETOHE K COEAMHEHUIO
dopmynbl | B ayeToHe npu nepemMelLvBaHun, garnbHenee nepemelusaHne, cbop Teepaoro

BELLECTBa W CYLLKY C MOMy4YeHeM KpucTannuyeckon oopmbl M 6eHsoncynbhoHaTa CoeanHeHns!

dopmynbl [;

npy 3TOM cnocoG MonyyYeHuss Kpuctannuyeckod ¢opmbl N uuTpata coeguHeHus

dopmynbl | BKIIOYaET:

pacTBOpeHNe coeauHeHus copmynbl | B 3Tunayetate ¢ MOMy4YeHUMEM pacTBopa
coeavHeHns opmynel | B aTunaueTate u gobasrneHve NUMOHHOW KUCMOThI B 3TUnaueTare kK
coeavHeHnto chopmynbl | B aTMnaueTarte npu nepeMeLurMBaHnm, janbHenee nepemeLlmBaHme,
cO6op TBEPAOro BELUECTBA W CYLUKY C MNOMyYEHUEM Kpuctannuyeckon copmbl N yutpara

coefunHeHuns doopmynebil |.
5. Cnocob nonyyeHusa no n. 4, rae

B cnocofe NonyyYeHnst KpUCTannM4eckon opmbl A rmgpoxnopuaa coeanHeHns hopmybl

coeamHeHne copmynel | noasepraoT o6paboTke ynbTPasByKOM, HarpeBalT U 3aTem

PacTBOPSIOT B aLIETOHE;

KOHLUEHTpaunsa coeanHenms opmynbl | B ayeToHe npeanodtutensHo coctasnset 10-50

Mr/mn, npeanodtTutensHo 20 mr/mn;

KOHLEHTpaUMs CONSIHOWM KUCNOThI B aLUETOHE NPeanoYTUTENbHO coctasnsaet 15-35 mr/mn,

npeanoYTUTENLHO 25 Mr/mn,
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nNpeanoYTUTENBHO nocrne Ao00aBneHMs CONSHOW KUCMOTbl B aueTOHe NpOoAorKatoT
nepemMeLuMBaHne Npu KOMHaTHOW TemnepaTtype B TeuyeHue 4-48 4acos, NpeanoyTUTENbHO B

TeyeHue 24 4yacos;

npesnoYTUTENBbHO COOUpaloT TBEPAOE BELLECTBO LEHTPUDYrMpOBaHMEM M CyluaT B

TeyeHne Houu B Bakyyme npu 30-60 °C;

B crnocobe nony4eHnst KpuctTannuyeckon opmbl B rmgpoxnopuaa coeanHeHns hopmyrbl

coeamnHeHne copmynbl | noasepratoT ob6paboTke ynbTPasByKOM, HarpeBalT U 3aTem

pacTBOPSAIOT B aTUNayeTare;

KOHLeHTpauus coeamHeHus dopmynbl | B aTunayetaTe NpeanouTUTENbHO COCTaBnsieT

10-30 mr/mn, npeanoytutensHo 20 mr/msm;

KOHL|EHTPaUMsi CONSHOM KMCNOTbl B dTUnauyerare npeanoyvtutensHo coctasnsaet 15-35

Mr/MI, NPeanoYTUTENBLHO 25 Mr/mn;

NPEeANOYTUTENBHO nocne fob6aBneHns COMNSHOW KUCMOTbl B 3TUnaueTare npogorkarot
nepemMeLluMBaHme npu KOMHaTHOW TemnepaTtype B TeyeHue 4-48 4acoB, NpeanoyTUTENbHO B

TeyeHue 24 4yacos;

npesnoYTUTENBHO COOUpaloT TBEpAOe BELLEeCTBO LEHTPUGYrMpoBaHMeM M cyliar B

TeyeHne Houm B Bakyyme npu 30-60 °C;

B cnocobe nonyyeHus kpuctannumdeckon opmbl C  rugpoxnopuaa CoeauHeHUs

dopmynbl |:

yKasaHHbIN pacTBOPUTENb CMELUMBAIKOT C KpUcTanmnmyeckon opmon A rugpoxnopuga
coefuHeHnss cdopmynbl | € MONy4YEeHMEM CYCMEH3WMM, NEepeMELUMBAOT MNPU  KOMHATHOM
Temnepartype, cobumparoT TBEpA0E BELLECTBO U CyLLAT C NOMYYEHMEM KPUCTaNmM4eckon popmebl

C rugpoxnopuga coeamHeHns popmynsi |;

NPeanoYTUTENBHO pacTBopUTENb A00aBNSOT B COCYA C KpUCTannu4eckon dopmon A
rmapoxnopuaa CcoeauHeHus opmMynbl | C MONy4YEeHMEM CYCMEH3MM, NEepPEMELUMBAOT Mpu
KOMHaTHOW Temnepatype, cobupaloT TBEPAOE BEWEeCTBO U CcywarT C  MOfy4YeHMeEM

KpucTannuyeckon opmbl C rugpoxnopuga coegmHennsa doopmynbi |;

NPOAOMKNTENBHOCTE NEPEMELLMBAHNA MNPEANOYTUTENBHO cocTaBnsaeT 4-48 Jacos,

NpeanoYTUTENLHO 24 Yaca,
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npesnoYTUTENBHO COOUpaloT TBEPAOE BELLECTBO LEHTPUDYrMpOBaHMEM M CyluaT B

TeyeHne Houu B Bakyyme npu 30-60 °C;
B cnocobe nony4yeHus kpuctannuieckon popmol D cynbdara coeguHeHns oopmynebl I

coeamHeHne copmynbl | noasepratoT ob6paboTke ynbTPasByKOM, HarpeBaloT U 3arem

PacTBOPSIIOT B ALETOHE;

KOHLUEeHTpauna coeauHenms popmynbl | B ayeToHe npeanodtutensHo coctasndaet 10-30

Mr/mMn, npeanodTuTenbHo 20 mr/mn;

KOHLEHTpaUns CEPHOM KMCMNOTbI B aLeTOHE NpeanoYTuTensHo cocrasnseT 15-35 mr/mn,

npeanoyTuTensHO 25 Mr/mn,

npeanovTUTENbHO nocne Ao6aBneHMA CEpPHOW KUCMOTbl B aUETOHE NPOAOMKaloT
nepemMelIMBaHne npy KOMHaTHOW Temnepatype B TeyeHue 4-48 yacoB, NpeanoyuTUTENbHO B

TeyeHue 24 4yacos;

MPEANOYTUTENBHO COBUPAlOT TBEPAOE BELLECTBO LIEHTPUMYrMpOBaHWEM WU cyllaT B

TeyeHne Houn B Bakyyme npu 30-60 °C;
B cnocobe nonyyeHus kpucrannudeckon popmol E poctata coegmnHeHus popmynsi |

coeanHeHne copmynbl | noasepraoT 06paboTke ynbTPasBYKOM, HarpeBalT U 3aTeM

PacTBOPSIOT B aLIETOHE;

MOMSAPHOE COOTHOLLEHWE coeauHeHus dopmynbl | 1 POCHOPHOM  KUCMOTHI

npeano4ytuTensHo coctaenset ot 1:1,0 go 1:1,5;

KOHLUEeHTpaunsa coeanHenmst hopmynbl | B ayeToHe npeanodtutensHo coctasndaet 10-30

Mr/mn, npeanodtTutensHo 20 mr/mn;

KOHUeHTpaumnsa pocopHOM KUCNOTbl B aUEeTOHe NpeanoyvTUTenbHO coctasnsier 15-35

Mr/MI, NPeANOYTUTENBHO 25 Mr/mn;

npeanoYTUTENBHO nocne aobasneHns PoCchOpPHON KUCMNOTbl B aLETOHE MPOAOMKaoT
nepemMeLInBaHne npyu KOMHaTHOW Temnepatype B TedeHue 4-48 4acoB, NPeanoyTUTENLHO B

TeyeHune 24 4yacos;

npesnovTUTENbHO TBEPAO0E BELeCTBO cobupaloT LeHTpUdyrupoBaHnem 1 cyliar B

TeyeHne Houu B Bakyyme npu 30-60 °C;
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fonee npeanoYTUTENBHO, B cnocobe nonyyYeHus kpuctannudeckon oopmel E doctarta

coefuHeHna opmynel I

NPOBOAAT NEPEKPUCTANNN3ALMIO UNN KPUCTaNNYecKoe NpespaLLeHne KpUCTannyeckom
dopmbl E hochata coegmHeHuna dopmynel | B pacTtsopuTene, M MNpOAYKT MO-NpexHemy
npeacraenser cobon kpuctannmyeckyto dopmy E docara coegmHeHus copmynbl |, rae
YKa3aHHbIN pacTBOpUTENb BbIOpPaH M3 rpynnbl, COCTOALLEN M3 METaHona, aueToHUTpuna, H-

rentaHa, METUNITUMIKETOHA U NMoObIX NX KOMBUHaLWIA,

NpeanoYTUTENBHO B XOA4E NepekpucTannusaymm unm KpucTannnyeckoro npespalleHns
pacTteopuTeEnb U KpuctTannmyeckyro popmy E ocdaTta coeguHeHmns dhopmynbl | cmelumsaroTt ¢
NonyyYeHWem CyCcrneHsuu, nepemMeLunBatoT npu KOMHaTtHOW Temnepartype, cobupalroT TeBephoe

BELLECTBO 1 CcyLuarT,

NpPeAnoYTUTENBHO B XO4E MEepekpUcTannmsauum unm KpUCTannmnmyeckoro npespalieHuns
NPOAOIKNTENBHOCTE MEpPEMELLUMBAHNA COCTaBnseT oT 4 A0 48 4vacos, NpeanoyvYTUTENbHO

nepemMeLunBaloT B Te4eHne HoYN,

NPeanoYTUTENBHO B XOAE MepeKkpucTannusaymm Unmn KpucTanimyeckoro npespalyeHus
TBEPAOE BELLECTBO COOMPAIOT LEHTPUMDYrMPOBAHMEM U CyLLAT B TEYEHME HOYM B BaKyyme npu
30-60 °C;

B cnocofbe nonyveHus kpuctannuyeckon popmel G mesmnara coeguHeHnsa oopmynbi |:

coeanHeHne copmynel | noasepraoT 06paboTke ynbTPasBYKOM, HarpeBalT U 3aTeM

PacTBOPSIOT B aLIETOHE;

KOHUEeHTpaunsa coeamHeHna hopmynel | B ayeToHe npeanodtutensHo coctasndaet 10-30

Mr/mn, npeanodtTuTtensHo 20 mr/mn;

KOHLEHTpaUMs MeTaHCyNb(OHOBOW KMUCIMOTbI B aLeTOHE NpesnovTUTENbHO COCTaBnAeT

15-35 mr/mn, npeanodTUTENBHO 25 Mr/Mmn,

npeanoYTUTENBHO, nocne AobaBneHus METaHCYNb(POHOBOW KUCMNOTbl B aleTOHE
NPOAOIKAOT NEepeMelIMBaHUE MPU KOMHATHOM TemnepaTtype B TedeHue 4-48 4acos,

nNpeanoYTUTENBLHO B TEYEHME 24 4acos;

npesnovTUTENbHO COOUpaloT TBEPAOE BELLECTBO LEHTPUDYrMpOBaHMEM M CyluaT B

TeyeHme Houn B Bakyyme npu 30-60 °C;

B cnocobe nonyveHust kpuctannuyeckon opmbl H rugpobpommga coeauHeHus

dopmynel |:
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coeamHeHne copmynel | noasepratoT 06paboTke ynbTPasBYKOM, HarpeBaloT U 3aTem

PacTBOPSIIOT B ALETOHE;

KOHLUEHTpaunsa coeauHeHmns popmynbl | B ayeToHe npeanovtutensHo coctasndaet 10-30

Mr/mn, npeanodTutTensHo 20 mr/mn;

KOHLeHTpayms GpoOMUCTOBOLOPOAHON KUCMOTbI B aLEeTOHE NPeanoYTUTENbHO COCTaBNsAEeT

15-35 mr/mn, npegnodTUTENbHO 25 Mr/mn,

npeanovTMTENBEHO nocne aobaeneHust GpOMUCTOBOAOPOAHOM KUCHOTbI B auUEeTOHE
NPOAOIMKAIOT NEpPeMELIMBAHME MPU KOMHATHOM TemnepaTtype B TeueHune 4-48 4acos,

npeanoyYTUTENBLHO B TEYEHME 24 4acos;

npesnoYTUTENBbHO TBEPAOE BeLecTBO cobupaloT LEeHTpUdyrupoBaHMeM M cyliaTt B

BaKkyyme B TeyeHne Houum npu 30-60 °C;

fonee npeanoyTUTENbLHO, B Cnocobe NOnyyYeHUs Kpuctannmdeckon ¢opmbl H

rmgpobpomumaa coeguHeHmns popmyneil I

NPOBOAAT NEPEKPUCT ANNU3aLMIO UM KPUCTANNIMYECKOE NPEBpaLleHne KpUCTannmyeckon
dhopmbl H rugpobpommuga coeguHeHms opmynbl | B pactBopuTene, n NpoAYKT MNo-npexxHemy
npeacraenaeT cobon kpucrtannmyeckyto dopmy H rugpobpommnaa, rae ykasaHHbI pacTBOPUTENb

BbiGpaH 13 rpynnbl, COCTOSALLEN N3 aLETOHUTPUNA, METUNITUMNKETOHA U NIOObIX X KOMOUHALWIA;

rae nepekpucTannmM3auus Unu  KpucTannuyeckoe npeBpalleHre MPeanoYTUTENBHO

BKNOYaOT cnejyrowme ctagunun:

CMEelUMBaHue OAHoro wunn obouMx U3  aueToHuTpuna W  MEeTUNITUNKETOHA C
kpuctannudeckon doopmon H rugpobpomuaa coeauHeHns hopmynbl | ¢ nony4YeHnem cycneHsnm,
nepemeLLnBaHne Npu KOMHaTHOW TemnepaType, LeHTpudyrmposaHue, c6op TBepAOoro BeLecTsa

N CYLLKY;

bonee npeanovTUTENBHO AobOaBneHne OofHOro unm oboMx W3 aueToHuUTpuna wu
METWUMNAITUNKETOHA B COCYh C Kpuctannudeckom chopmon H rugpobpomuga coeauHeHus
dopmynbl | € nomnyvyeHMeM CyCrneH3uu, MNEpPEMELLUMBaAHME MNPU KOMHaTHOM Temnepartype,

LeHTpudyrupoBaHne, c60p TBEPAOro BELLECTBA U CYLLIKY;

B cnocobe nonyyeHns kpuctannuueckon opmel J ruapobpommnga coeguHeHns popmyrbl

coeamHeHne copmynbl | noasepratoT o6paboTke ynbTPasByKOM, HarpeBaloT U 3aTem

pPacTBOPSIOT B aTUNayeTare;
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KOHLeHTpauus coeamnHeHus cdopmynbl | B aTunayetaTe npeanoyTUTENbHO COCTaBnsSeT

10-30 mr/mn, npeanoytutrensHo 20 mr/mn;

KOHLeHTpaums OpOMUCTOBOLOPOLHOM KUCMOTbI B dTUnaueTare npegnovTUTernbHO

cocTtasnset 15-35 mr/mn, npegnoYTUTENbHO 25 Mr/Mn;

npeanoYTuTEnBLHO nocne gobasneHns 6POMUCTOBOAOPOAHON KUCMNOThI B 3TMnayeTare
NPOAOMKAT MNEPEMELUMBAHME MPU KOMHATHOW Temnepatype B TeueHne 4-48 vacos,

NpeanoYTUTENbHO B TeYEHME 24 4acos;

npesnoYTUTENBbHO TBEPAOE BeLecTBO cobupaloT LEeHTpUdyrupoBaHnemM M cyliart B

TeyeHue Houu B Bakyyme npu 30-60 °C;

cnoco® nonyyeHuns kpuctannuyeckon popmbl K rugpobpommuaa coegnHeHns dopmynbl |

BKIOYaeT:

CMELUMBaHWE H-renTaHa C kpucrtannuyeckon copmon H rugpobpomuaa coeauHeHus
dopmynbl | ¢ nonyueHMem cycneHsuv, nepemMellMBaHne npu KOMHaTHOW Temnepatype, cbop
TBEPAOro BeL|eCTBa M CyLLKYy C MOMy4YeHMeMm Kkpuctannudeckon dopmbl K rugpobpomuga

coeauHeHns opmyneil I;

npeanovTMTENbHO Ao0aBneHne H-rentaHa B cCOcyd C Kpuctannmyeckon dopmon H
rmgpobpommaa coeamHeHns opmMynbl | C nNonyvyeHMeM CycneHsuu, nepemeluMBaHue npu
KOMHaTHOW TemnepaTtype, c6op TBEpAOro BELLECTBA U CYLLUKY C NONyYEHUEM KPUCTanIM4eckon

dopmbl K rugpobpomuaa coeguHeHns dopmyneil |;

NPeAnoOYTUTENBHO MNPOAOIMKUTENBHOCTL MEepEMELLUMBaHNA cocTasndaeT 4-48 4acos,

NpeanoYTUTENBLHO 24 Yaca,

npegnoYTUTENBEHO COOP TBEPAOrO BELLECTBA LIEHTPUDYIMPOBAHMEM U CYLLKY B TEYEHNE

Houm B Bakyyme npu 30-60 °C;
B cnocobe nony4yeHus kpuctannuieckon dopmol L dymaparta coeguHeHus popmynbi |

coeamHeHne copmynbl | noasepraioT obpaboTke ynbTPasByKkOM, HarpeBaloT U 3aTem
pacTBOPSAIOT B pacTBOpuTeEne, Npuy4eM pacTBOpUTENb BblBpaH W3 rpynnbl, COCTOSLLEA U3

aTMnauerara, auetoHa u nobbix X KOMOMHaUWIA,

KOHLEHTpaums coeamHeHns opmyrnbl | B pacTBopuTene npeanodTUTeNbHO COCTaBnaeT

10-30 mr/mn, npeagnoytutrensHo 20 mr/mn;

KOHUEeHTpaumnsa pymapoBON KUCMNOTbI B 3TAHOMNE NPeanoqTUTENbHO cocTtaensier 15-35

MI/Mn, NPeanoYTUTENBHO 25 Mr/MnT,
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npeanoYTUTENBHO Nocne gobaBneHns PymapoBOW KWUCMOTbl B 3TaHOME NpoAorKaloT
nepemMeLluMBaHne Npu KOMHaTHOW TemnepaTtype B TeuyeHue 4-48 4acos, NpeanoyTUTENbHO B

TeyeHue 24 4yacos;

npesnoYTUTENBbHO COOUpaloT TBEPAOE BELLECTBO LEHTPUDYrMpOBaHMEM M CyluaT B

TeyeHne Houu B Bakyyme npu 30-60 °C;

B crnocobe nonydeHus kpuctannuueckon opmbl M GeH3oncynbdoHaTa coeguHeHns

dopmynbl |:

coeamHeHne copmynbl | noasepratoT o6paboTke ynbTPasBYKOM, HarpeBalT U 3aTem

pacTBOPSIIOT B ALETOHE;

KOHUeHTpauna coeauHenuns popmynbl | B ayeToHe npegnovtutenbHo coctasndaet 10-30

Mr/mn, npeanoytuteneHo 20 mr/mn,

KOHLiEHTpaums 6eH30MCyNbOHOBOW KUCMOThI B aLeTOHE MPEeAnoYTUTENBHO COCTaBNAET

15-35 mr/mn, npeanoyTuTensHo 25 mr/mr,

npeanoYTUTENBbHO nocne AobasneHns GeH30NnCynbPOHOBOW KUCNOTbl B alUeTOHe
NPOAOIKAOT MNepemMeLlMBaHne Mpu KOMHATHOWM Temnepatype B TedeHue 4-48 4acos,

npeanoyYTUTENBHO B TEYEHME 24 4acosB;

npesnovTUTENBHO COOUpalOT TBEPAOE BELLECTBO LIEHTPURDYIMPOBaAHMEM M CyluaT B

TeyeHne Houm B Bakyyme npu 30-60 °C;
B cnocobe nonyyeHus kpuctannuyeckon oopmbl N yutparta coeguHeHns choopmynei |:

coeauHeHvne copmynbl | noasepraoT 06paboTke ynbTPasBYKOM, HarpeBaloT U 3aTem

pacTBOPSAIOT B 3TUNaweTare;

KOHLEHTpauus coeanHeHus cdopmynbl | B aTunauetaTe npeanoyTUTENbHO COCTaBnsAEeT

10-30 mr/mn, npegnoytutensHo 20 mr/mn;

KOHLUEHTpaunsa NMMOHHOW KUCNOTbI B 3TMNAUeTaTe NpeanodTUTensHo coctaensaeTt 15-35

MI/MR, NPeanoYTUTENBHO 25 Mr/M,

npeanoYTUTENBHO Nocne 4o6aBneHnsa IMMOHHOW KUCMNOThI B 3TUNayeTare npogorkatT
nepemMeLInBaHue npyu KOMHaTHOW Temnepatype B TedeHue 4-48 4acoB, NPeanoyTUTENBHO B

TeyeHue 24 4yacos;

npesnoYTUTENbHO COOUpaloT TBEPAOE BELLECTBO LEHTPUYrMpoBaHuem W cyliar B

TeyeHne Houu B Bakyyme npu 30-60 °C.
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6. Kpuctannunyeckaa popma F cpochata coeanHeHuns oopmynebl |

ST=N
@
N,H
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N

’

XapaKkTepusyloLLascs NMkammn Ha ee AndpakTorpamme PEHTFEHOBCKOWM NOPOLLKOBON AudbpaKkLum

npu yrnax 2 teta (26), cocrasnsowmx 16,6° £ 0,2°, 17,2° £ 0,2° n 22,6° £ 0,2°.

7. Kpucrannuyeckaa opma F doccata coeguHeHus dopmynsl | no n. 6,
XapakTepumayloLascsa nukaMmm Ha ee audpakrorpamme peHTrEHOBCKOW NOPOLLKOBOWN gudpakumm
npw yrnax 26, cocrasnsawowmx 11,6° £ 0,2°, 14,8° £ 0,2°, 16,6° £ 0,2°, 17,2° £ 0,2°, 22,6° £ 0,2° n
26,6° £ 0,2°.

8. Kpucrtannunyeckaa copma F docara coegmHeHmns dopmynbl | no n. 6 wnum 7,
XapaKkTepusyLLascs NMkammn Ha ee AndpaKkTorpamme PEHTFEHOBCKOW NOPOLLKOBON AucbpaKkLum
npu yrnax 26, coctasnsawowmx 11,1° £ 0,2°, 11,6° £0,2°, 14,8° £ 0,2°, 16,6° £ 0,2°, 17,2° £ 0,2°,
21,2°+£0,2°,22,6° £ 0,2° 1 26,6° £ 0,2°.

9. Cnocob nonyyeHuns kpuctannuyeckon gopmbl F pocdaTa coegmHenns chopmyneol | no

nodomy 13 n.n. 6-8, BKNIOYAOLLMIA:

pacTBopeHune kpuctannudieckon dopmbl E pocdara coegnHeHus popmynbi | B nepsom
pacTBopuUTENE C MOMNyYEeHMEM pacTBopa kpuctannuyeckon cdopmbl E docdara coeagmHeHns
cdhopmynebl | B nepeom pacreoputene, gobasneHne aHTMpacTBOpUTENS, NepemeLLmBaHme, coop

TBEPAOro BELLECTBA M CYLLKY C NONyYeHnemM kpuctannuyeckom gopmel F poctara coegmHeHus

dopmynel I;

NPeanoYTUTENBHO NEPBLIN PAcTBOPUTEND NPeLCTaBnsaeT cobon pacTBOpUTENb, KOTOPLIN
MOXET pacTBOPATb Kpuctannudeckyro dopmy E docdara coeauHeHna dopmynel |,
NPEeANoOYTUTENBHO METAHOS;, aHTUPACTBOPUTENDb NpeacTaBnaeT cobon pacTBOpUTENb, KOTOPbIN
Mano pacTBoOpsieT Kpuctannmyeckyro dopmy E docthara coegnHeHua dopmynbl |,

npeanoyYTUTENnbHO U3onponunaueTar,

npesnoYTUTENbHO MNEpBbIA pacTBopuTens A00aBNAIOT B KONMUYECTBE, KOTOPOE MOXET

NOSTHOCTLIO PacTBOPUTL KpUCTanuueckyto gopmy E dhocara coegmnHeHna hopmynei |;
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NPeAnoYTUTENBHO aHTUPacTBOpUTENb MNPUMEHAOT AN pasbaeneHns pacteopa
Kpuctannundeckon chopmbl E chocdarta coeguHeHnst dopmynel | B nepsom pactesoputene B 5-15

pas, npeanoytutensHo B 10 pas;

NPeanoYTUTENBHO TMOCMNe pacTBOPEHUs Kpuctannuyeckon opmbl E  docdara
coeguHeHma dopmynbl | B nepeom pacteBoputene pobaeBnsioT HebonbLloe KOonmyecTBo
3aTpaBOYHbIX KPUCTaNNoB KpucTannmyieckon chopmbl F dpocdaTta coeguHeHus chopmynel | 4o Tex

nop, noka cucTema He CTaHeT HEMHOro MyTHOW, 3aTeM [00aBNSoT aHTMPacTBOPUTENb;

nNpPeanoYTUTENBHO nocne pobasneHuns aHTUpacTBopuUTEns NpoAOmKaroT
nepemMelIMBaHne npy KOMHaTHOW Temnepatype B TeyeHue 4-48 yacos, NpeanoyuTUTENbHO B

TeyeHue 24 4yacos;

npesnoYTUTENBbHO TBEPAOE BeLecTBO cobupaloT LEeHTpUdYrMpoBaHnemMm u cywiaT B

Bakyyme npu 30-60 °C, npegnoyututensHo npu 50 °C.

10. Kpucrannuueckasa opma O TapTpara coeguHeHns popmynsbil |
\\\:-”:N

o
NN
L
N

’

XapaKkTepusyloLLascs NMkammn Ha ee A pakTorpamme PEHTFEHOBCKOWM NOPOLLKOBON AucbpaKLum

npu yrnax 2 teta (26), coctaBnaowmx 6,3° + 0,2°, 26,1° £ 0,2° n 26,9° £ 0,2°.

11. Kpucrtannunyeckas ¢opma O TapTtpata coeauHenms dopmynel | no n. 10,
XapakTepumayloLascsa nMkaMmm Ha ee audpaktorpamme pEHTFEHOBCKOW NOPOLLKOBON audpakumm
npw yrnax 26, coctasnsaowmx 6,3° + 0,2°, 12,5° +0,2°, 15,1° £ 0,2°, 26,1° £ 0,2°, 26,9° £ 0,2° 1
27,5° +£0,2°.

12. Kpuctannuueckasa gopma O Taptparta coeanHenms popmynel | no n.n. 10 vnn 11,
XapakTepumayloLascsa nMkaMmm Ha ee agudpaktorpamme pEHTFEHOBCKOW NOPOLLKOBON audpakumm
npw yrnax 26, coctaenswowmx 6,3° + 0,2°, 11,4° £ 0,2°, 12,5° £ 0,2°, 14,1° £ 0,2°, 14,4° + 0,2°,
15,1° £0,2°, 26,1° £ 0,2°, 26,9° £+ 0,2° n 27,5° £ 0,2°.

13. Cnoco® nonyyeHns kpuctannmyeckon opmbel O TapTpara coeauHerHns dopmynbi |

no no6omy 13 n.n. 10-12, BKkNHOYaOLWUIAL
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CMELUMBaHME COeAVHEHNA OopMynbl | C MNepBbIM pPacTBOPUTENEM, PacTBOPEHUE
COEAVHEHNs AO Tex Mop, Moka pacTBOP He CTaHEeT Mpo3padHbiM, M MOMy4YeHue pacTBopa
coeuHeHns bopMynbl | B NepBOM pacTBOPUTENE, CMELUMBAHUE BMHHOW KUCMOTbI CO BTOPbIM
pacTBOpUTENEM, €e PacTBOPEHWE A0 TexX Mop, Moka pacTBOp HE CTaHET Mpo3padHbiM, U
nonyyYeHne pacTBopa BUHHOWN KUCMOTbI BO BTOPOM pacTBopuTene; 4o6aBrneHne BUHHOWM KUCTOTbI
BO BTOPOM pacTBOpUTENE K COeAVMHEHWUIO ¢opMmyrnbl | B MepBOM pacTBopuTene npwu
nepemMeLLBaHUK, OXNaXKAEHWE C KOHTPONMPYEMOW CKOPOCTBIO MNPV MNepemelumBaHuKn, coop

TBEPAOro BELeCTBa, CYLLKY C NoryyeHnemM kpuctannuyeckon opmbel O TapTparta coefuHeHUs

dopmynbl |.

14. Cnoco6 nonyyeHus no n. 13, B KOTOPOM MEPBbIA PacCTBOPUTENb U BTOPOU
pacTsopuTenb BbiOpaHbl U3 rpymnbl, COCTOSALEN M3 aueToHa, dTunayerara u nobbix ux

komBuHayui;

MONSAPHOE COOTHOLLEHUE COeAUNHEHMSA POPMYIbl | U BUHHOW KUCMNOTbI MPEAMNOYTUTENBHO
coctasnset 1:(0,5-1,5), npeanoututensHo 1:(0,5-0,7), 6onee npeanoytutensHo 1:(0,55-0,6);

B Kpuctannuueckon dopme O TapTpata coejuHeHus dopmynbl | monspHoe

COOTHOLLEHNE CoeAMHEHMS hOPMYIbl | 1 BUHHOW KNCNOTbI NPEANOYTUTENBHO cocTaBnsaeT 2:1;

KOHLUEeHTpaunsa coeanHeHmst hopmynbl | B aleToHe npeanodTutTensHo coctasndaet 15-70

Mr/mn, npegnoyvtutensHo 40-60 mr/mn, 6onee npeanoyTuTenbHO 50 Mr/mi;

KOHLUEeHTpaunsa BUHHOW KUCMOTbI B aUETOHE NPEeAnoYTUTENBHO cocTaBnsaet 5-35 mr/mn,

npeanoytuTensHo 10-25 mr/mn, 6onee npeanovYTUTenbHO 15 Mr/mnm;

NpPeanoYTUTENBHO CMELLUMBAKOT COeAMHEHME opmMmyrbl | € auyeToOHOM, MOBbIWAKT
Temneparypy 4o 40-60 °C, npegnoututensHo a0 50-55 °C, n pactBopstoT coeguHeHne hopmyrbl

| 4O TeX Nop, NoKa PacTBOP HE CTAaHET NPO3pPaYHbIM;

NPeanOYTUTENBHO CMELLUMBAIOT BUHHYIO KMCMOTY C alUeTOHOM, MOBbILLAKT TemMnepaTypy
40 40-60 °C, npegnoytutensHo 8o 50-55 °C, n pacTBOpsItOT BUHHYIO KACMNOTY 40 TeX Nop, Noka

PacTBOpP He CTaHET MPO3pPaYHbIM;

npeanoyTMTENBbHO  A00aBNSIOT  BUMHHYKO KMCNOTY B auetoHe npu  40-60 °C,

npeanoytTuTensHo npu 45-55 °C, k coegmHeHnto popmynbl | B aueToHe;

npeanoYTUTENBHO cyLlar cobpaHHoe TBephoe BeLwecTso npy temneparype 40-60 °C npu
MOHMXEHHOM JdaBfiEHMM UM C  TMOMOLLbIO BO3AYXOAYBKM B TeyeHne 5-48 wyvacos,

NpeanoYTUTENBLHO B TeYeHMe 16-28 yacos.
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15. Cnocob nonyyeHusa no n.n. 13 nnu 14, B KOTOPOM OXNAXKAEHUE C PErynmpyemon

CKOPOCTbLIO PeanuayoT C MOMOLLBIO CeAYLWMX CTaguii:

1) nepemewwmsaroT cuctemy B TeyveHmne 0,5-3 yacos, NPeanoYTUTENBHO B TedeHue 1-2

yacos, Npuv kKOMHaTHou Temneparype npu 35-60 °C, npeanoytutensHo npu 40-60 °C;

2) oxnaxgawT cuctemy o 15-35 °C, noaaepxuBaroT yKasaHHylo TemnepaTypy npuv

nepemelumBaHnm B TeveHune 0,5-3 yacos, NpeanoyTUTENbHO B TeYeHMe 1-2 4acos;

3) oxnaxgalT cuctemy ao 5-15 °C, nogaepXvBaloT yKasaHHylo Temnepartypy npwu

nepemelumBaHnm B TedeHune 0,5-3 yacos, NpeanoduTUTenbHO 1-2 Yacos.

16. Cnoco6 nonyyeHus no n. 15, B KOTOpoM Ha ctagum 1) nocne nepemeLUnBaHus
cuctembl B TeyeHne 0,5-3 yacoB, NpeanoyTUTENbHO B TeYeHne 1-2 4acoB, NPy KOMHAaTHOW
Temneparype npu 35-60 °C, npeanoytutensHo npu 40-60 °C, KOHLUEHTPUPYIOT CUCTEMY AO OT
OAHOW TPETU A0 ABYX TPETEN UCXOAHOro o6bema, NPeAnoYTUTENBHO A0 MNONOBUHLI UCXO4HOMO
obbema;

NpeanoYTUTENBbHO Ha CcTagum 2) nocne oxnaxaeHus cucrtembl fo 15-35 °C wu
nepemeLLmMBaHnsa npu ykasaHHon Temnepartype B TeveHue 0,5-3 yacos, npeanoyTUTENbHO B
TeyeHne 1-2 4acoB, KOHLUEHTPUPYOT CUCTEMY A0 OT OAHOW TPeTU A0 ABYX TpeTen

nepBoHaYanbHoro oobema, NPeanoYTUTENBHO A0 MONOBUHbLI UCXOAHOIo 06 bema.

17. Cnoco® nonydeHns no nobomy m3 n.n. 13-16, B KOTOPOM 4YNCTOTa COEAUHEHUSN
dopmynbl | coctaBnsaeTt 6onee 90 %, npeagnoytutensHo 6onee 95 %, 6onee nNpeanoYTUTENBHO
6onee 99 %.

18. dapmaueBTUHECKas KOMMO3UUUS, coaepxallas Kpuctannumyeckyo dopmy A
rmapoxonopuga coegmHeHus cdoopmynsl | no nobomy u3 n.n. 1-3, kpuctannuyeckyto copmy B
rmapoxnopuga coeauHeHma gopmynbl | no niobomy u3 n.n. 1-3, kpucrannmueckyto cdopmy C
rmapoxnopuaa coeguHeHna copmynel | no n.n. 1 unu 2, kpucrtannuyeckyo doopmy D cynbhaTa
coeauHeHna copmynel | no n.n. 1 unu 2, kpucrannuieckyro popmy E dochara coegmHeHns
dopmynbl | no n. 1, kpucrannmyeckyto oopmy F docdarta coeaguHeHnsa dpopmynel | no nrobomy
n3 n.n. 6-8, kpucrannuueckyto opmy G mesunara coeguHeHua cdopmynbl | no n. 1 nnm 2,
kpuctannuyeckyto copmy H rugpobpommnaa coeaguHeHus copmynbl | no nobomy ms n.n. 1-3,
Kpuctannuueckyto copmy J rmgpobpommaa coegmnHenuns oopmynbl | no n. 1, KpUCTannU4eckyro
dopmy K rugpobpomnga coeguHeHnsa popmynel | no nobomy m3 n.n. 1-3, KPUCTaANINYECKYHO
dopmy L cbymaparta coegmnHeHns dopmynbl | no nobomy ns n.n. 1-3, kpuctannmyeckyo popmy
M OGeHsoncynbdoHaTa coegmHeHus dopmynbl | no nwobomy u3 n.n. 1-3, KPUCTaNMMYECKYHO
dopmy N yntpata coeguHeHusa dopmynel | no n. 1 n/nnn kpuctannuueckyro dopmy O TapTpaTta
coeguHeHns cdopmynebl | no ndomy mns n.n. 10-12.
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19. Kpuctannuueckasa cdopma A rmgpoxnopuga coeguHeHnsa dopmynel | no niobomy mns
n.n. 1-3, kpuctannmyeckasa chopma B rmuapoxnopuga coeguHeHus opmynel | no nobomy ns n.n.
1-3, kpuctannuueckaa gopma C rugpoxnopuga coeguHeHua dopmynbl | no n.n. 1 nnum 2,
Kpuctannuueckaa opma D cynbaTa coegmHeHna popmynel | no n. 1 unu 2, kpuctannmyeckas
dopma E cdoctaTta coeauHeHnsa dopmynbl | no n. 1, kpuctannuyeckaa dopma F ochata
coeavHenns dopmynel | no nwobomy u3 n.n. 6-8, kpucrannuueckaa dopma G mesunara
coeguHeHns copmynebl | no n. 1 unn 2, kpuctannuyeckas opma H rugpobpommaa coeanHeHNs
dopmynbl | no nobomy 3 n.n. 1-3, kpucrannuueckaa gopma J rugpobpomuga CoegnHeHNs
dopmynbl | no n. 1, kpuctannunyeckas gopma K rugpobpommnaa coegunHenus opmynbl | no
nobomy 13 n.n. 1-3, kpuctannmyeckasa oopma L dymapara coeguHeHnsa coopmynbl | no nrobomy
n3 n.n. 1-3, kpuctannuyeckas copma M 6eH3oncynboHaTa coeguHeHns dopmynbl | no nrobomy
nm3 n.n. 1-3, kpuctannudeckas gopma N yuTtpata coegumHeHna dopmynbl | no n. 1 w/unu
kpuctannuueckas gopma O Taptpara coeauHeHua dopmynel | no niodomy u3 n.n. 10-12 ans
neveHus 3abonesaHnn UNN COCTOSIHMK, cBA3aHHbIX ¢ JAK1/TYK2, rae ykasaHHble 3abonesaHns
NN COCTOSAHWSA MPEAMNOYTUTENBHO MPEACTaBnAlT COOOM ayTOMMMyHHble 3aboneBaHus unu
HapyweHus, Gonee npeanoyuTUTENbHO NPEACTaBNAOT COOOM PEBMaTOUAHbLIN apTPUT UNK
BOCnanuTenbHble 3abonesBaHns WnNM PacCTPOMCTBA, a TakKe PakoBble WNN OMyXonesble

nponudepaTnBHble 3aboneBaHNsa NN PaccTponcTBa.
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