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W |TeTparuApONnupan-2-1i |aleTOHUTPIII, TIPEACTABISIONICIO COO0W CEICKTUBHBIM HHTHOUTOP KHHA3BI
JAK1/TYK2. YkazanHOe coennHEeHre MOTY9aroT U3 7-XJI0p-6-HuTpodypo[3,2-b|nupuamnHa ¢ mOMOMIBI0
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BBICOKHH BBIXOJI M BBICOKYIO YUCTOTY MPOAYKTA, & TAKXKE TOAXOAUT AJISl IPOMBIIIZIEHHOTO IIPOU3BO/CTBA.
Takxe npeanoXeHbl KpHUCTaUTMUecKas (GopMa COeTUMHEHMS, KPHCTAUIMYECKHe (OPMBI €ro CoJeH u
CIOCOOBI MX MOJy4eHHs. YKa3aHHbIe KpUCTAJUINYecKas popma COeIMHEHUs U KPUCTAJUINUECKUe HOPMBI
€ero cojeit 00aat0T XOPOIINMH (PU3NIECKUMH U XUMUYECKAMHU CBOHCTBAMH U IMTOAXOIST LIS pPa3pabOTKH
JIEKapCTBEHHBIX CPEJICTB.
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CNnoCcob CUMHTE3A ®YPOUMUOA3ONMNPUOMHOBOIO COEAMHEHUA,
NMONMMMOP®HOI'O BELLIECTBA U NMOJIMMOP®A COJIA

OBJTACTb TEXHNKN

HacTosiwee nsobpeteHne oTHocUTCA K 0BnacTn CUHTE3a NEeKapCTBEHHbIX BELLECTB, a
UMEHHO K crnocoby cuHTe3a cneaywlowero coeavHeHua 2-[(2R,5S)-5-[2-meTundypo[3,2-
blumnaaso[4,5-dnnupuguH)-1-unjretparugponnpan-2-unjaueToHntpun (ganee - coeauHeHue |
Unn coeauHeHne dopmynel |) B KayectBe CenekTUBHOro mHrmbutopa kuHasbl JAK1/TYK2.
HacTtosuee nsobpeteHne Takke OTHOCUTCS K KpUCTanmnmyeckum opmam coeguHenuns | v ero
conen, a Takke crnocobam wux nonyvyeHus. Kpome TOro, Hacrosiee m3obpeTeHMe Takke
OTHOCUTCA K bapmaleBTUYECKON KOMMO3ULMM U hapMaLeBTUYECKOMY COCTaBy, CofepKallimm
KpucTannuieckyto dopmy coeamHeHmns | n/mnmn kpuctannuyeckyto oopmy ero Conen, a Takke K
NMPUMEHEHUIO KPUCTANNMYECKUX OOPM COEAUHEHNS | U KpCTannmyeckux popm ero conen ans

neyeHunsa 3aboneBaHUN U COCTOAHUN, cBA3aHHbIX ¢ JAK1/TYK2.
YPOBEHb TEXHUKHA

MpoTenHkMHasbl NpeacTaBnsaioT cobon cemMencTBo GenkoB, KOTOPbIE WUrPardT BadKHYHO
ponb B MOAYNSLUMM MHOXECTBA KMETOYHbIX NMPOLECCOB U MOAAEPKAHUN KNETOYHbIX OYHKLWA.
OTN KWHa3bl MO MEHbLUEW MeEpe BKMOYAIT HEPELENTOPHYIO TUPO3UHKMHA3Y, TaKyk Kak
cemenctBo AHyc-knHas (JAK1, JAK2, JAK3 n TYK2); peyenTopHyto TUPO3UHKUHA3Y, Takylo Kak
peuenTtop TpomboyutapHoro dakrtopa pocta (PDGFR); n cepuH/TpeoHNHKUHA3Y, Takyro Kak b-
RAF.

Cemencrteo FAHyc-kuHa3 BkntovaeT 4 M3BeCTHbIX npegctasutens: JAK1, JAK2, JAK3 u
TMpo3snHkmHasy 2 (TYK2). 3tun uyutonnasmaTtuyeckme TUPO3UHKUHA3bl OTHOCHATCH K
UMTOKMHOBLIM MeMOpaHHbIM peuentopamM (Hanpumep, K peuentopam ¢ obuien y-uenblo u
TpaHcmembpaHHbiM rrvkonpoTenHosbiM B6enkam 130 (gp130)) (Murray, J. Immunol. 178 (5):
2623-2629, 2007). Moyt 40 UMTOKMHOBLIX PELENnTOPOB MNepeaardT CuUrHanbl NOCPELCTBOM
KOMOUMHaLUMM 3TUX YeTbIpEX FHYC-KMHA3 M UX 7 HUKECTOSALMX CyOCTpaToB: YNEHOB CEMENCTBa
nepeaaTynkoB curHana u aktusaropos TpaHckpunuyumn (STAT) (Ghoreschi et al., Immunol Rev.
228 (l): 273-287, 2009). LINTOKMH, KOTOPbINA CBA3LIBAETCA CO CBOMM PELIENTOPOM, aKTUBUPYET
AHyC-KMHa3bl nyTem  TpaHc-  wuunu  aytodocdopunuposaHus. B CBOKO  odepeab,
aKTUBMPOBAHHbLIM  UUTOKMHOBLIN  peuentop cemenctea fAHyc-kmHas  ¢pocchopunumpyet
LMTOKWMHOBBIWN PeLenTop, reHepupyeT canTbl CBA3bIBaHWS Ans 6enkos (Takux kak gaktop STAT
N OpYron perynsaTtop), cogepxawmx Src-romonoruio 2 (SH2), n cdocdopunuposaHHele JAK
KMHa3bl 3aTeM akTUBMPYIOT UX. AKTUBMPOBaHHbIN STAT NpPOHUKAET B S4PO KMETKWN, HAYUMHAET

CTUMYNMPOBaTb 3KCNPECCUo (PaKkTOPOB BbIKMBAHWUS, LWUTOKMHOB, XEMOKMHOB M MONEKyn



TpaHcnopta neukouyutos (Schindler et al., J. Biol. Chem. 282 (28). 20059-20063, 2007) .
AkTmBauma JAK KkuHa3 Takxke Bbi3blBAET nponvdepaumio KneTok nyTamu, onocpesoBaHHbIMU

doctonHosnTua-3-kmHason (PI3K) n npotenHkmHason B.

JAKS 1 JAK1 9BnatoTCA KOMMOHEHTaMN COEANHEHUSA-LUTOKMHOBOIO peLentopa ¢ obLyen
y-ueneto, M OnoknposaHue nbon Un3 HUX MOXET WHrMbuposaTb nepegady curHana
BOCManNUTEnNbHbIX UUTOKMHOB (MHTepreunkuH (IL)-2, 4, 7, 9, 15 n 21) (Ghoreschi et al., Immunol.
Rev. 228 (1): 273-287, 2009). Npwn 3TOM Apyrue CBsid3aHHble C NaToNormen LUUTOKNHbI (Takue Kak
IL-6) 3aBucaT Tonbko ot JAK1. CnegosarenbHo, 6nokuposaHne JAK1 nHrnbmnpyet nepepady
curHana MHormx nposocnanurenbHbiX UuToknHoB (Guschin et al., EMBO J. 14 (7): 1421-1429,
1995). Mposoaunuce nccrnefoBaHus KINHNYECKON adppekTUBHOCTH aHTuTena,
HenTpanuaytowero peudentop IL-6 - Toumnmnsymaba - npu pesmarongHom aptpute (PA) (Maini
et al, Arthritis Rheum. 54 (9): 2817-2829, 2006).

B mexayHapoaHon 3asske WO2018067422A1 onucaHbl npoussoaHble 1H-dypo[3,2-
blumnaaso[4,5-djnmpmanHa B kayecTBe CenekTuBHbIX MHIMBUTOopoB JAK1 kuHasbl n cnocob ux
nonyyeHus, Bknoyas cnocob nonyyeHns coeguHenns |. Cxema cuHTesa BbIrmMagUT Cneayowmum
obpasom:
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Bruonornyeckne nccnegosaHna nokasbiBalOT, YTO COEAUHEHME | SBNSETCA MOLHBIM U
cenekTuBHbIM  MHMMbutopom  JAK1,  OEeMOHCTpUpyeT  CenekTuBHoe  UHrMbuposaHue
nHayuyuposaHHoro IL-6 docopunmposanma STAT3, U He AEMOHCTPUPYET CENEKTUBHOrO
WMHIMOMpPOBaHNS MHAYLMPOBAHHOIO TpombonoaTHom coccopunuposanna STAT3. OgHako B
WO02018067422A1 He packpbiTa Buonornyeckas aktuBHocTb TYK2. Kpome TOro, B packpbITom
crnocobe nony4eHns coefuHeHns | NCNonb3yroT BbICOKYO TeMneparypy, npu 3Tom obpasyerca
CMNLLKOM MHOMO MPUMECEN, U YKkasaHHbIn crnocod obecneumBaeT HU3KUW BbIXOA, BCNEACTBUE

Yyero He MOAXOAWUT ANA KpynHomacwTabHoro npoussoacTea. CrnegoBaTenbHO, HEOOXOAMMO



paspaboTatb cnocob nony4yeHust coeauHenns | ¢ bonee mMArkMmmn ycnosmsammn peaxkyumn, 6onee
BbICOKMM  BbIXOAOM MpoaykTta, 6©Oonee BbICOKOWM  4YUCTOTOWM, M NOAXOAAWMA  Ans

KpYyMHOMAaCLUTabHOro/NPOMbILLNIEHHOrO NPOU3BOACTBA.

[o HacTosero BpeMeHn He coobLanocbk O Kpuctannmnyeckon oopme coegmHeHns | n
€ro conen. BCeCTOpOHHUN ”N CUCTEMATUHMECKMA  CKPUHWHF  nonMmopdoB U BbIOOP
KpucTannuyeckon copmbl, Hambonee nogxopsuwen ansa paspaboTky, SIBMSIOTCA O4HOW U3
HEMpPEeMEHHbIX W BaXHbIX COCTaBnAawWMX wuccnegosaHna. COOTBETCTBEHHO, HeoBXoaMmo
NPOBECTU JanbHEWLWMA CKPUHUHE KpUCTanmnmyeckmx ¢opm coeamHeHmst | u ero conewn,
paspaboTatb  KpucTannmnyeckyto ¢Gopmy ¢ xopowen CTabunbHOCTBIO U HU3KOM
MMrPOCKONMUYHOCTBIO, NoAXOAALLYIO ans KpynHomacLutabHoro npon3BoACTBA n
obecneumBaowyto 6onee LWMPOKME U  YIyYLWIEHHbIE BO3MOXHOCTM ANS MOCNeAyLen

paspaboTKU NeKapCTBEHHbIX CPEACTB.
CYWHOCTb N3OBPETEHUA

3apaden Hacrtoswero wusobpeteHus sasnsietcs obecnedeHne cnocoba MnonyyYeHus
coeanHeHua opmynbl | (TO eCcTb CoeauHeHns ) ¢ MArkMMKM yCRoBUSIMU peakuuK, BbICOKUM
BbIXOLOM MPOAYKTA U BbICOKOW YUCTOTOWN, NOAXOASALLEro AN NMPOMbILLNEHHOrO Npou3BOACTBA.

Cxema cuHTesa ans AaHHoro cnocoba BbIrMAAWT cneayowmm obpasom:
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NpW 3TOM yKasaHHbIA CNocob BKNIOYAET Crneayrowme CTagum:
ctagma 1:

gobasneHne ataHona, coeauHeHus dopmynbl |1V, coeauHeHus opmynbl V.

avmsonponunatunamuH (JUM3A) B peakyMOHHbIN COCYA, BKIOYEHNE NepemMeLLBaHNS,



HarpeBaHne Ao Temneparypbl Ao 65-90 °C, nopgaepxvBaHne 3TOW Temneparypbl U

nepemMeLLInBaHne B TEYEHNE HOUY;
npekpaLleHme peakymm u CHWKeHne Temneparypel B cucteme a0 15-30 °C;
fobasneHue BoAbl B CUCTEMY NO Kannsm, NPoAOMmKasa nepemMeLUnBaHune;
unbTpOBaHME U NPOMbIBAHNE PUNLTPOBANBHOIO OCaAKa;
cyLlka dounbTpoBanbHOro ocagka c nonyvYeHnem coeguHeHns oopmynsol I,
cragua 2:

pobasneHue tetTparngpodypana, coegmHeHus gopmynsl |, nonyyeHHoro Ha ctagun 1,

1 nannaausi Ha yrne B peakUMOHHbIN COCYA,;
npogyBka CUCTEMbI a30TOM, @ 3aTeM BOAOPOAOM;

noaaepxaHve tTemneparypbl B guanasoHe 20-35 °C n nepemelumsaHne B Te4eHue 16-

120 vacos npu gasneHum sogopoga 0,1-1,0 MMMa;

nocre 3aBepLUeHUs peakuun OUNbTPOBaHWE PEeakUMOHHOWM XUAKOCTU U MPOMbIBaHWE

bnnbTpOBanNbHOro 0CaaKa,;

obbeguHeHne unbTpata W KOHUEHTPUPOBaHWE C MOMYYEHMEM KOHLEHTpaTa

coegunHeHusa opmynei Il;
cTagma 3:

pobaBneHne koHueHTpata coeguHeHunsa copmynbl || vnn coeguHeHnsa copmynbl I,
MOMYYEHHbIX Ha CTagum 2, TpUMEeTUn-opTo-aueTarta u TeTparapodypaHa B pPeakyMOHHbIN
COCyfl;, HarpeBaHne peakUyMOHHOW CUCTEMbI B PEaKLMOHHOM COCyAe A0 Temnepartypbl KUNEHWs
TeTparngpodypaHa;, pgobasneHve rugpoxnopuga  nNUpUAMHA B PEakUMOHHbIA  COCYA,
NpoBeAEHNE peakuun MOMNy4YeHHON pPeakuMOHHOW CUcTeMbl B TeveHme 4-20 yacos npwu

Temnepartype ot 50 go 90 °C, pasgeneHue n ouncTka ¢ Nony4YeHnemM coeauHenns gopmynbl |.

B HeKkoTOpbIX BapuaHTax peanu3auuMum Ha BbllleykasaHHoW cragum 1 UCronb3ytoT

criegytoLymne ycrioBus:

OOBEMHO-MACCOBOE COOTHOWEHWe (Mn/r) 3TaHona wu coeguHeHns dopmynbl [V

coctaenget o1 5:1 o 20:1, npeanoyTtutensHo 10:1;

MOSSIPHOE COOTHOLLEHNE coefnHeHns opmynbl [V, coeanHerna dopmynel V n OUMNSA

coctasnget 1:1-1,1:2-3, npegnoyturensHo 1:1,01:2,2;



nocrne Havyana nepemelumMBaHns B aTMocdepe asoTa PeakyMOHHYK CMEChb HarpesaioT
go 65-90 °C, npegnouytutenbHo o 70-90 °C, Gonee npegnoytutensHo zo 70-80 °C,
nogaepxmeasa YKasaHHyld Temneparypy W nepemewmsas B TeyeHne 5-16 yacos,

npeanoYTUTENBHO B TedeHne 10-16 yacos;
nocre NpekpaLleHnsa peakyum CHUKaKT Temnepartypy cuctemsl Ao 15-25 °C;

0o0beEMHO-MAcCoBOE COOTHOWeHMe (Mn/r) BOAbl, AO0aBMNSIEMON B CUCTEMY, WU

coeamHeHua dhopmynel IV, coctasngaet ot 10:1 go 20:1, npegnoytutensHo 15:1;

nocne pgobasneHns BOAbl B CUCTEMY OCYLLECTBMSIOT NEepeMeLunBaHne B TeyeHne 2-6
4yacoB, NPeANoYTUTENBbHO B TeyeHue 4 yacos, npu Temneparype 0-30 °C, npeanoyTuTenbHO

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

dunbTpoBanbHbIN  OCaAOK MNPOMbIBAOT BOAHbIM PACTBOPOM 3TaHONa, MNpU 3TOM
o6bemMHOe COOTHOLLEHME (MN/MI) 3TaHONa U BOAbI B BOAHOM PacTBOpE 3TaHosa cocTaBnsaeT ot
1:1 po 1:2, npegnouytutenbHo ot 1:1,5 go 1:2; o6bemMHO-maccoBoe COOTHOWeEHune (Mn/r)
BOAHOrO pacTBopa 3TaHona Wu coeguHeHus opmynel IV coctaengetr ot 2:1 pgo 10:1,

npeanoutTuTenbHO oT 2:1 fo 5:1, 6onee npegnoutntTensHo ot 2:1 go 3:1;

CYLWKY (OUNbTPOBANbHOrO OCajka OCYLLUECTBNAT B Bakyyme WAM C  MOMOLLbIO

BO34yX04yBkM npu Temnepatype 45-55 °C, npegnoyrmtensHo npu 50 °C.

B HeKOTOpbIX BapuaHTax peanu3auuMnm Ha BblleyKasaHHOW CcTagun 2 UCMONb3ykT

criegyoLyme ycrnosus:

00BbEMHO-MACCOBOE COOTHOLIEHME (MN/T) TeTparngpodypaHa n coeguHeHns hopmMynbl

Il cocTtaensget ot 10:1 go 70:1, npeanoututensHo ot 20:1 go 70:1;

nannagun Ha yrne npegcrtasnser cobon 5% Pd/C ¢ BnaxHocTbio 50 %, maccosoe
COOTHOLUEHME nannagunsa Ha yrne n coeamnHernua doopmynebl Il coctasnset ot 0,15:1 go 0,16:1,

npegnoyrtutensHo 0,15:1;

TemnepaTypy nogaepxusaroT pasHon 25-35 °C n nepemelumBaroT B TeyeHne 24-96

yacos npu gasneHunn sogopoga 0,5-1,0 MlMa;

KOHUEeHTpaT coeauHeHus dopmynbl |l, nony4YyeHHbIn oObefuHEeHueM dunbTparta u
KOHUEHTPUPOBAHMEM, MNpPeACTaBnsieT CcobonM pacTtBOp coeguHeHns copmynbl I B
TeTparngpodypaHe, rae o6bEMHO-MacCOBOE COOTHOLLEHNE TeTparnapodypaHa n cCoeanHeHns
dopmynel || coctasngaet ot 2:1 ao 4:1, npegnoytutensHo ot 2:1 o 3:1 (Mmacca coegmnHeHna
dopmynbl I paccuntaHa B cootBercTBUM cO 100 %-HbIM BbIXOAOM Ha CcTagumn 2);

NpPesnoYTUTENbHO OCYLLECTBNSIOT 3aMeHy TeTparuapodypaHa, B KOTOPOM pPacTBOPEHO



coeguHeHune copmynbl [, Ha 3aTaHon C nonyvYeHwem pacteopa coeauHeHus dopmynel |l B
aTaHone, rae OOLEMHO-MAaCcCOBOE COOTHOLUEHME JTaHoma W coeauHeHus dopmynbl |l
cocrasnsieT ot 2:1 4o 5:1, npegnoututensHo ot 2:1 o 4:1, 6onee npeanodTuTensHO o1 2:1 80
3:1 (macca coeanHenuns dopmynebl Il paccumtana B cootsetcTtBUM €O 100 %-HbIM BbIXOLOM Ha

cragum 2).

B HekoTOpbIX BapuaHTax peanvsaymm Ha BblLLeyka3aHHOW cTagumn 3 06 beMHO-MaccoBoe
COOTHOLWWEHWe (Mmn/mr) TeTparngpodypaHa u coeguHeHus opmynbl Il B KOHUeHTparte
cocraenseT oT 1,5:1 go 5,0:1; unm B HEKOTOPLIX BapmaHTax peanvsaumm Ha BbllleyKaszaHHOM
ctagun 3 0B6BEMHO-MaccoBOEe COOTHOLWIEHME (Mn/Mr) TeTparmgpodypaHa n COefuHEeHUs

dopmynebl Il coctaenset ot 1,5:1 o 5,0:1.

B HekoTOpbIX BapuaHTax peanusauyMyM Ha BblEYKA3aHHOW cTagum 3 3aMEeHAT
pacTBOpUTENb B KOHUEHTparte coeguHeHus dopmynbl || Ha Tonyon, TeTparnapodypaH unm
METUN-TPET-OYTUNOBLIN  3PUP AN  NOCMAEAYIOWMNX CTaaul, B HEKOTOPbIX BapuaHTax
peanunsaymm o0O0bLEMHO-MACCOBOE COOTHOLWeEHMe (MI/Mr) Tonyona, TeTparungpodypaHa wnm
MEeTUN-TPET-OYyTMNOBOro adpmpa, NpUMEHsiemMbIX ANS 3aMeHbl PacTBOPUTENS B KOHLEHTpaTe

coeanHeHua opmynel Il, coctasnser ot 2,0:1 go 4,0:1,

B HekoTOpbiX BapuaHTax peanu3auuum Ha BbilleyKasaHHOW CcTagum 3 MOnspHoe
COOTHOLUEHME coeanHeHusn chopmynbl || B KOHUEHTpaTe coeauHenus dopmynebl Il 1 TpumeTmn-
opTo-auetaTta cocrasnset ot 3,0:1 go 3,5:1; nnnu B HEKOTOPbIX BapuaHTax peanusadumn Ha
BbILLUEYKa3aHHON cTagMm 3 MONSPHOE COOTHOLUEHWEe coeaunHeHust copmynbl || 1 TpumeTun-

opTo-auetaTta coctasnset o1 3,0:1 4o 3,5:1;

B HekoTOpbiX BapuaHTax peanu3auunm Ha BbilleyKasaHHOW CcTagum 3 MOnsApHoe
COOTHOLUEHME coeauHeHns dopmynbl Il B KOHUEHTpate unm coeauHeHmna dopmynbel Il n
rmapoxnopuga nmpugmHa coctaenset oT 0,2:1 pgo 0,3:1, nnu B HEKOTOPbIX BapuaHtax
peanusayum Ha BbilleyKasaHHOW cTagmm 3 MOMSIPHOE COOTHOLLEHME coeauHeHus chopmynbl |l v

rmgpoxnopuaa nupugmHa cocrasnset ot 0,2:1 o 0,3:1;

B HekoTOpbIX BapnaHTax peanvsayumn Ha BblleykasaHHon ctagum 3 nocne gobasnexHns
KOHUeHTpaTta coeanHeHna popmynel || nnu coegunHenuns copmynel Il 1 TpumeTnn-opto-aueTara
N pacTBOPUTENS B PEaKLUMOHHbIA COCYZ, B 3alMTON aTtMocdepe asoTa, peakuymoHHY CMeChb

HarpeBaloT B peakLUOHHOM CoCyze A0 TEMMNEPaTypbl KUNEHUS pacTBOPUTENS;

MNocne pobaBneHnsa ruapoxnopuaa nupMaMHa B peakTop, B armocdepe asora,
NPOBOAAT pPeakuMid PEeakUMOHHOW CUCTEMbI B TedeHue 4-20 4acos, npegnoyTuTenbHo 5-15

yacos npu Temnepatype 50-90 °C, npeanoytutensHo npu 65-75 °C;



B HekoTopbIX BapraHTax peanusauny Ha BbllleykasaHHOW cTagum 3 nocrne 3aBepLueHus
peakLun NPoaYyKT OYULLAKOT C MOMOLLbIO pacTBOPUTENS, BbIOPaHHOrO U3 rpynmbl, COCTOSILLEN U3

BOAbl, METAHONA, 3TaHoNna, METUN-TPET-0yTUNoBOro acdumpa n nodbix X KOMONHALWA.

B HekoTOpbIX BapuaHTax peanusayuu Ha BbllUEeYyKasaHHOW cTagum 3 OCyLLECTBRSIOT
pasgeneHne M OYUCTKY MOMYYEHHOrO COeAWHEHUs PopMynbl | C MOMOLLBIO KONMOHOYHOW
xpomarorpaduu, rae SMeHT npeacrasnsaeT cobon CMeLaHHbIA pacTBoOp U3 aTunayeTarta u H-

rentaHa (Vaa:Virenran = 1:1-1:0, mn/mn);

B HekoTOpbIX BapuwaHTax peanu3auyum Ha BbILUEYNOMSIHYTOW CTaguMu 3 nony4eHHoe
coefuHeHne opMynbl | cyllaT B Bakyyme Uiy € NOMOLLbIO BO3AYXOAYBKN NpWU Temnepartype oT
50 go 55 °C.

Opyron 3agaven HacTosiLero nsobpeTteHus sasnseTca obecneveHmne Kpuctannmyueckon
dopMbl coeanHeHusa opmynbl |, kKOTOpas ganee MUMEHYeTCs Kpuctannumyeckon dopmon 1

coeanHeHunsa opmynbi |.

\‘\""S_:"N
O
N§,~N
-0
PV,
N
|
Kpuctannuueckas dopma 1  coeauHeHns  dopmynbl | xapakrepusyetca
Ancpakrorpammon PEHTreHOBCKOMN MOPOLLIKOBOW avdpakuymn, coaepaLyen

XapakTepucTudeckne nukn npu yrnax 2 teta (26), cocrasnswowmx 13,4° + 0,2°, 17,6° £ 0,2° u
21,9°1£0,2°.

B HekoTOpbIX BapuaHTax peanusauum audpaxktorpamma peHTFEHOBCKOW MOPOLLKOBOWN
andpakgun  kpuctannudeckon  dopmbl 1 coeamHeHms  opmynbl | cogepuT
XapakTepucTuieckne nnkn npu yrnax 26, cocrasnsowmx 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 BapuaHTax peanusauum audpaxktorpaMmma PeHTFEHOBCKOW MOPOLLKOBOW
andpakyun  kpuctannudeckon  dopmbl 1 coeamHeHmss  opmynbl | cogepuT
XapaKkTepUCTU4eCcKne nNnkn npu yrnax 26, cocrasnsowmx 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°.



He orpaHunumBasice 4em-nubo, AaHHble PEHTrEHOBCKOW MOPOLLKOBOW Audpakymm

KpUcTannn4eckon opmbl 1 coeguHeHnsa popmynbl | No n3obpeTeHunto nokasaHel B Tabnuye 1.

Tabnnya 1
OTHocuTenbHas
M PaKLMOHHBIN Yron WHTEHCUBHOCTb Andpakymm
o d (A) l, %
26 (°)
(Ha ocHoBe BbICOTbI NMWKa)

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 orpaHnumBasce uyem-nubo, audpakTorpamma pPEeHTFEHOBCKOM  MOPOLLKOBOW
andpakyun (XRPD ) kpuctannuyeckon copmbl 1 coeguHeHnsa dopmynbl | no n3obpeTteHuto

nokasaHa Ha dwur. 1.

He orpaHuumBasce 4em-nubo, Tepmorpamma guddepeHumansHON  CKaHUpPYOLEN
kanopumetpumn (ACK) kpuctannuueckon cdopmbl 1 coeanHennsa dopmynbl | no nsobpetexHnto
nokasaHa Ha dur. 2. Tepmorpammbl OCK nokasbiBaloT, YTO HayanbHas TOYKa NnaBfeHus

KpucTannuyeckon opmbl 1 coeguHeHmsa popmynel | no nsobpetenuto coctasngaet 173,38 °C.

He orpaHunymsasicb 4em-nnbo, Tepmorpamma TepmorpasmmeTpudeckoro aHanmsa (TrA)
KpucTtannuyeckon dopmel 1 coeguHeHus dopmynbl | no nsobpeteHno nokasaHa Ha dur. 3.
Tepmorpamma TI'A nokasblBaeT, YTO NOTEPS] MAcChbl KpUCTannmM4eckon oopmbl 1 coeguHeHus
dopmynbl | no nsobperterHnio cocraensetr Tonbko 0,42 % B uHTepBane ot 25 go 162 °C.
Kpuctannuueckas popma 1 coeamHeHna opmyrnbl | HE COAEPXKUT KPUCTaNNU3aUNOHHYIO BOAY

UNn pacTBOpUTENb.



He orpaHuumBadack 4em-nmbo, rpaduk n3otTepmbl guHammyeckon copbuyum napos (OCIM)
KpucTtannuyeckon ¢opmbl 1 coegmHeHnst oopmMynbl | No M300peTeHnto nokasaH Ha dur.4.
padmk m3otepmbl OCIT nokasbiBaeT, YTO yBENUYEHWE MaCChbl KpucTannmyeckon opmbl 1
coeanHeHunsa cdopmynbl | no nsobpeteHuto coctaenseT 13,86 % 3a cyet abcopbunm Bnarm npm
OTHOcuTENbHOW BnaxHoctn ot 0 % [0 95 %, 4To yKasbiBaeT Ha TO, UTO obpasey sABnsSeTCs
rurpockonuyHeiM. Kpnsasa abcopbumm Bnarm Bo Bpems gecopbuumn 4eMOHCTPUPYET rMCTepesmnc
B couyeTaHum c gudpaktorpammon XPRD ofbpasya go wm nocne wuccrniegosanma [OCI
(andopakrorpamma XPRD nocne uccnenosaHus nokasaHa Ha dur. 5), 4To ykasbIiBaeT Ha TO, YTO
npoucxogut abcopbuusa Bnarn kpuctannuieckon popmon 1 coeguHeHus oopmynbl |, npyu aTom

NPOUCXOAUT U3MEHEHUE KPUCTaNNYeCcKon popmbI.

Hacrtosiwee nsobpeteHne obecneunsaet cnocob nonyvyeHust Kpuctannnmiyeckon popmeol

1 coeamnHeHus copmynbl |, B 4acTHOCTM, CNocob onucbiBaeTcs cneayowmm obpasom:

PacTBOPSAIOT HEOUULLEHHbIA MPOAYKT Ha OCHOBE coefuHeHus opmynbl | B MeTaHone,
nepemeLumsatot npu 40-60 °C B TeueHue 0,5-2 yacos, oxnaxaatT go 5-15 °C, nepemelunsaiot
B Te4eHune oT 15 MMHYT Ao 1 yaca, uUnbTPYIOT, NPOMbIBAKT PUNLTPOBaNbHbIM 0cagok MTBO u

cywiaT ¢ nony4YeHmem kpuctannumyeckon opmol 1 coegmHeHns opmynbi |.

B HekoTOpbIX BapuaHTax peanus3auumn nocne pactBOPEHUS HEOUMLLEHHOrO NPOAYKTa Ha
OCHOBE coeauHeHns bopmynbl | B meTaHone, pactesop nepemewmsatot npu 50 °C B TeueHne 1
yaca, oxnaxgatot go 10 °C, nepemewmsaior B TedyeHme 0,5 yaca, bunbTpyoT, NpoOMbIBAOT
dunbTpoBanbHbii ocagok MTBO m cywat B Bakyyme npy 50 °C B TeuyeHne 16 yacos C

nony4YeHnem kpuctannuieckon popmbl 1 coegmHeHunst chopmynei |.

B HekoTOpbIXx BapuaHTax peanusaymm obbemMHoe COOTHoweHue metaHona n MTBES

coctasnget o1 3.1 40 2:1, npeanoyTuTensHo 8:3;

B HekoTOpbIX BapuaHTax peanusauuy nocrne pacTBOPEHUS HEOUULLIEHHOTO NPOAYKTa Ha
OCHOBE COefMHeHUs hpopmMynbl | B MeTaHone B cucteMmy A00aBnsOT CPeACcTBO ANS YAaneHUs

MeTannoB Ha OCHOBE KPeMHUA U aKTI/IBI/IpOBaHHbII‘ﬁ yronb.

[pyron 3agadven HacTosLero n3obpeTeHus aBnsaeTca obecneyeHne KpuCTanmyeckmx
dopm coeauHeHusa opmynbl |, B 4acCTHOCTW, KpUCTannM4eckon ¢OpMbl TMAPOXIIOPMAA,
KpucTannuyeckon opmel cynbdara, kpuctannmydeckon opmbl docdara, KpUcTannmieckomn
dopMbl  Me3unarta, Kpuctannumydeckon opmel ruapobpomuaa, Kpuctannuieckon opmebl
hymapara, Kpuctannmieckon popmbl 6eH30MnCyNbGOHaTa, KPUCTanM4Yeckon hopmMel UUTpaTa,
KpucTannuyeckon ¢opmbl L-(+)-TapTtpata (KOTOPYHO B HAaCTOSILLEW 3asiBKE COKPaLLEHHO
Ha3bIBAKOT TapTpaToM) coeauHeHus opmynbl |, X Ha3bIBAOT B JanbHEULWIEM CReAYoLWmMM

obpasom: Kpuctannunuyeckass dopma A rmgpoxnopuga, kpuctannudeckas ¢opma B
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rmgpoxnopuga, kpuctannuyeckaa dopma C rugpoxnopuga, kpuctannuyeckas dopma D
cynedara, kKpucrannuyeckaa gopma E docdata, kpuctannuyeckas cdopma F docdara,
kpuctannuyeckas dopma G wmesunara, kpuctannudeckas dopma H rugpobpommga,
Kpuctannuyeckas dopma J rugpobpomuga, kpuctannumyeckas dopma K rugpobpomunaa,
kpuctannuyeckas dopma L dymapara, kpuctannmyeckas copma M OGeHsoncynbdoHara,
kpuctannuyeckas dopma N uutpaTa, kpuctannuyeckas dopma O TapTpara CcoejuvHeHUus

dopmynbl |, COOTBETCTBEHHO.

OudpakrTorpamma peHTreHOBCKOW NOPOLLKOBOW ANPpakymMn KpUCTanImy4eckon opmel A
rmgpoxnopuga coeauHeHus opmynbl | cormacHo HacToswemMy W300pEeTeHU0 COLEPXUT
XapaKkTepUCTUYECKNE NUKK npu yrnax 26, cocrasnswowmx 7,3° £ 0,2°, 12,1° £ 0,2° n 20,9° *
0,2°.

B HekoTOpbIX BapuaHTax peanusauyum audpaktorpamma PeHTreHOBCKOW MOPOLLKOBOM
Andpakyun kpuctannumdeckon opmbl A ruapoxnopuga coeguHeHnsa dopmynbel | cogepxuT
XapakTepucTnyeckmne nuku 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°.

B HekoTOpbIX BapuaHTax peanusauum audpaxktorpaMmma pPeHTFEHOBCKOW MOPOLLKOBOW
andpakyum kpuctannuieckon opmbl A rugpoxnopuga CoeguHeHns opmynbl | cogepxuT
XapakTepucTudeckmne nukn npu yrnax 26, cocrasnstowmx 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 orpaHumumBascbe 4em-nubo, AaHHble PEHTrEeHOBCKOW MOPOLLKOBOW Audpakymm
KpucTannuyeckon opmbl A rmgpoxnopmga coeguHeHnsa popmynbl | CormacHo HacTosiLemy

n30BpeTeHnto nokasaHsl B Tabnuue 2.

Tabnuuya 2
OtHocutenbHas
D.V'q)paKLWIOI:HbIVI d(A) "'HTeHC“BHOICT;AMCPPaKLMM
yron 26 (°) ,
(Ha ocHoBE BbICOTbI MKKa)

73 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
24,0 3,70 42,3

He orpaHnumBasicb dem-nnbo, aundpakrorpamma XPRD kpuctannunueckon ¢opmbl A

rmapoxnopuaa coeguHeHnsa oopmynel | No n3obpeTeHunto nokasaHa Ha dur. 6.

He orpaHuumsasacs 4yem-nnbo, Tepmorpamma [ACK kpuctannuuyeckon opmbl A

rmapoxnopuaa coeguHeHnsa oopmynbl | No n3obpeTeHnto nokasaHa Ha dur. 7.

HacTtosiwee nsobpeteHne obecneunmsaet cnocob nonyvyeHus Kpuctannuiyeckon popmeol
A rmapoxnopuga coeaumHeHus popmynbl |, B 4aCcTHOCTW, CNOCOb OMUCLIBAETCS CREAYIOLUM

obpasom:

pacTBOPSAOT coeauHeHe PopmMynbl | B aueToHe C NonyYeHnemM pactBopa CoeanHeHns
dopmynbl | B aleToHe 1 Ao0aBnsOT CONSHYO KUCMOTY B aUETOHE K COeaUHEHNIO opMynbl | B
aLeToHe Npu NepemeLLlMBaHMmM, NPOAOIKAT NepemMeLlnBaHue, cobupatoT TBepA0e BELLECTBO

W cyLlaT ¢ nonyyeHnem kpuctannuyeckom oopmbel A ruapoxnopuaa coeguHennsa popmynbi |.

B HekoTOopbIX BapuaHTax peanusauumn coegmHeHue copmynbl | nogsepratot obpaboTke

yNbTPasBYKOM, HarpeBatoT U 3aTeM PacTBOPSIOT B aALETOHE,;

B HeKOTOpbIX BapuaHTax peanusauun KOHUEHTpaums coeaunHeHusa dopmynbl | B

aueTtoHe coctasngaet 10-50 mr/mn, npegnoytutensHo 20 mr/mn;

B HeKoTopbIX BapuaHTax peanusauuy KOHLUEHTpauus COMSIHOW KUCMOTbl B aueToHe

coctasndaet 15-35 mr/mn, npeanoyTUTENbHO 25 Mr/mn;

B HekoTopbIx BapuaHTax peanusayumn nocne gobaBneHnst CONAHOW KUCNOTbl B aLEeTOHe
NPOAOKAT NEPEMELLMBAHME MNPU KOMHATHOW TemnepaTtype B TeuyeHue 4-48 4acos,

NpeAnoOYTUTENbHO B TEYEHNE 24 4acos,

B HeKOTOpbIX  BapuaHTax peanu3ayum  cobupalT  TBEPAOE  BELECTBO

LEeHTpMdYrMpoBaHMEM U cyLlaT B TeYEHME Houm B Bakyyme npu 30-60 °C.

OubpakTorpamma peHTreHOBCKOW NMOPOLLKOBOW Andbpakymm Kpuctannmyieckon chopmel B

rMapoxnopuaa coeauHeHns copmynbl | CcormacHo HacTosieMy W300pPEeTeHMIO COAepPXUT
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XapaKkTEPUCTUYECKNE NMUKK Npu yrnax 28, coctasnsowmx 7,2° + 0,2°, 20,0° £ 0,2° n 226° +
0,2°.

B HekoTOpbIX BapuaHTax peanusauyum audpaxktorpamma PeHTFEHOBCKOW MOPOLLKOBOW
andpakyun kpuctannudeckon dopmbl B rugpoxnopuga coeguHeHnsa cdopmynbl | cogepxuT
XapaKkTepUCTUYECKNE NnkKM npun yrnax 26, cocraesnsowmx 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°.

B HekoTOpbIX BapuaHtax peanusauum audpaxktorpamma PEeHTFEHOBCKOW MOPOLLKOBOW
andpakyun kpuctannudeckon dopmbl B rugpoxnopuga coeguHeHnsa cdopmynbel | cogepxuT
XapaKkTepuUCcTUieckne nNnkn 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° 1 25,9° £ 0,2°.

He orpaHnumnBasce 4em-nubo, AaHHble PEHTrEHOBCKOW MOPOLLKOBOW Audpakymm
KpucTannuyeckon cdopmbl B rugpoxnopmga coegnHeHnsa opmynbl | cormacHo Hactosiemy

n3006peTeHnto nokasaHbl B Tabnuue 3:

Tabnuya 3
OtHocutenbHas
[N paKLMOHHbIN 3 A IAHTeHCI/lBHOICTOI; andpakymm
yron 26 (°) » 70
(Ha ocHOBE BbICOTbI NMWKA)
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 orpaHuumsasice u4em-nnbo, auarpamma [AlNP  kpuctannundeckon ¢opmbl B

mapoxnopuga coeguHeHnsa oopmynel | No N306peTeHnto nokasaHa Ha dur. 8.
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He orpaHuumsasace 4vem-nnbo, Tepmorpamma [ACK kpuctannuuyeckon dopmbl B

mapoxnopuga coeguHeHnsa oopmynel | No n3obpeTeHunto nokasaHa Ha dur. 9.

Hacrtoswee nsobpeteHne obecneunsaet cnocob nonyvyeHust KpuctTannnmiyeckon popmeol
B rmapoxnopuga coeavHeHus opmMynbl |, B 4acTHOCTKU, CNOcob OMUCHIBAETCS CREAYHOLUM

obpasom:

pacTBOPSIIOT coefuHeHue dopMynbl | B 3TMnauetate C MONyyYeHWem pacTBopa
coeguHeHuss opmynbl | B aTunayetate u o0aBnsiOT COMSHYIO KWACMOTY B dTMnauyertate K
coeguHeHuto opmMynbl | B aTMnayeTare npy nepemMeLLMBaHum, NPOAOIKaOT nepemeLumBaHme,
cobupatoT TBEPAOE BELLECTBO W BbICYLUMBAIOT €ro C Mony4YeHneM Kpuctannuyeckon dopmbl B

rmapoxnopuga coeanHeHns opmynsbl |.

B HekoTOpbIX BapmaHTax peanusauumn coegmHeHune copmynbl | nogsepratot obpaboTtke

yNbTPasBYKOM, HarpeBatoT U 3aTeM pacTBOPSIIOT B dTMnaleTare;

B HekoTOpbIX BapuaHTax peanusauum KOHLUEHTpauust coeauHeHus dopmynbl | B

atunauetate cocrtasnset 10-30 mr/mn, npeanodtutensHo 20 mr/mn;

B HEKOTOpPbLIX BapuaHTax peanvaaumn KOHLEHTpaUmUa CONAHOM KUCMOTbI B 3TUnayeTare

coctasndaeTt 15-35 mr/mn, npeanoyTuTensHoO 25 mr/mn;

B HekoTOpbix BapuwaHTax peanusaymm nocne A[o06aBneHUs CONSAHOM KUCMOTbl B
aTunauyeTaTte npoAomKalT NepemMeluMBaHMe Npu KOMHaTHOW Temneparype B TeuyeHue 4-48

YyacoB, NPeAnoOYTUTENBHO B TEYEHUE 24 4acos;

B HeKkoTOpbIX  BapuaHTax peanu3ayum  cobupaloT  TBEpAOe  BEeLecTBO

LEeHTPMAYrMpoBaHMEM U cyLuaT B TeYEHMe Houm B Bakyyme npu 30-60 °C.

Ondbpakrorpamma peHTreHOBCKOW NOPOLLKOBOW Andpakumm kpuctannmyeckon popmel C
rmgpoxnopuga coeauHeHns opmynbl | cormacHo HacTosiwemy W300pEeTeHno COLEPXKUT
XapakTepucTu4eckne nukn npu yrnax 20, cocrasnsawowmx 10,7° £ 0,2°, 21,5° £ 0,2° n 24,3° +
0,2°.

B HekoTOpbIX BapuaHTax peanusauum audpaxktorpamma PeHTFEHOBCKOW MOPOLLKOBOW
andpakyun kpuctannudeckon gopmbl C rugpoxnopuga coeguHeHms opmynbl | cogepxuT
XapakTepuUCcTU4ecKkne nNnkn npu yrnax 26, cocraensowmx 5,3° + 0,2°, 10,7° £ 0,2°, 21,5° £ 0,2°,
24,3° +0,2° n30,4° £ 0,2°.

He orpaHunumBasice 4em-nubo, AaHHble PEHTIEHOBCKOW MOPOLLKOBOW Audpakymm
Kpuctannuyeckon opmbl C rugpoxnopuga coeauHeHns opmynbl | cormacHo HacToswemy

n3obpeTeHnto nokasaHel B Tabnuue 4:
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Tabnuuya 4
OTHocuTenbHasa
A pakyNOoHHbIN MHTEHCUBHOCTb
yron 26 (°) d(A) andpakymm |, %

(Ha ocHOBE BbICOTbI NKWKa)

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 orpaHnumBasicb yem-nnbo, gudppakrorpamma XPRD kpuctannuuyeckon copmbl C

rmgpoxnopuga coeauHeHms popmynbl | no naobpeteHunto nokasaHa Ha dur. 10.

He orpaHnumBasce 4Yem-nubo, Tepmorpamma [OCK kpuctannuuyeckon dopmbl C

rmgpoxnopuga coeguHeHms popmynol | no naobpeteHunto nokasaHa Ha dur. 11.

MNposenexHne nepekpucTannuaaymm unm KpUCTannm4yeckoro npespaLleHms
KpucTtannuyeckon opmbl A ruapoxnopuga coeguHeHus dopmynbl | OCyLLEeCTBNAOT B
pactesopuTene Ans MONyyYeHus kpuctannuyeckon d¢opmbl C rugpoxnopuga CoeauHeHns
dopmynbl |, npu 3TOM pactBopuTeEnb BbIOpPaH W3 rpynnbl, COCTOSILLEN W3 METaHonNa,

aueToHUTpUNa, H-renTaHa, METUNATUNKETOHa U NMIOBbIX X KOMOUHALMA.

B HekoTOpbIX BapuaHTax peanusayumm pacTBOpUTENb CMELUMBAIOT C KPUCTannMYeCcKon
dopmon A ruagpoxnopuaa coeguHeHns opmynbl | ¢ NONyYeHnemM CycneHauu, nepemMeLLnBaroT
npyv KOMHAaTHOW Temnepatype, cobuparoT TBEPAOE BELWEeCTBO M Ccywar C MNoyyYeHnem

Kpuctannuyeckon opmbl C ruapoxnopuaa coeamHerns oopmynbi |

B HekoTOpbIx BapmaHTax peanusayum pacteBopuTenb AJoOaBnslOT B CoCyh C
KpucTannuyeckon dopmon A rugpoxnopuga coeavHeHuss cdopmynel | ¢ nonyyeHnem
CYCMEH3UKN, NepemMeLuMBaloT NMpu KOMHATHOW TemnepaTtype, cobuparT TBepAoe BELYECTBO U

cywiart ¢ nonyyeHmem kpuctannuydeckon popmel C rugpoxnopuga coeguHeHus popmynei |.

B HekoTOpbIX BapuaHTax peanusauuy NPOLOIMKUTENbHOCTb  MNepemMeLlnBaHns

cocTaendaeT 4-48 yacos, NpeanovTUTENLHO 24 Yaca.
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B HeKkOTOpbIX  BapuaHTax peanu3auyuuM  TBEpAOe  BeLWecTso  cobuparoT

LEeHTpMdYrmpoBaHuem 1 cyluat B Te4eHne Houm B Bakyyme npu 30-60 °C.

OupakTorpamma peHTreHOBCKOW NOPOLLKOBOW Andpakummn kpuctannudeckon oopmbl D
cynbpara coeguHeHns opmynbl | cormacHo HacTosweMy M300pPETEHMIO  COAEPXUT
XapaKkTEePUCTUYECKNE NMUKK Npu yrnax 28, coctasnswowmx 6,0° £ 0,2°, 22,8° + 0,2° n 252° ¢
0,2°.

B HekoTOpbIX BapuaHtax peanusauum audpaxktorpamma PEeHTFEHOBCKOW MOPOLLKOBOW
andpakyun kpuctannudeckon dopmbl D cynbdarta coeguHeHnsa opmynbl | cogepxuT
XapaKkTepucTuieckne nukn npu yrnax 26, cocrasnsowmx 6,0° + 0,2°, 12,3° £ 0,2°, 17,5° £ 0,2°,
22,8°+0,2°n25,2° £ 0,2°.

He orpaHnumnBasce 4em-nubo, AaHHble PEHTrEHOBCKOW MOPOLLKOBOW Audpakymm
KpucTtannuyeckon copmel D cynbdarta coeauHeHus opmynbl | cormacHo Hactoswemy

n3006peTeHnto nokasaHbl B Tabnuue 5:

Tabnnya 5
OtHocuTenbHas
.D-V'q)paKLlMOI:HbIIZ 4 (A) “HTeHCMBHOFTOZ Avdpakumu
yron 26 (°) ,
(Ha ocHOBE BbICOTbI NWKA)

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 3,563 17,1

He orpaHuumBasach yem-nmbo, gudppakrorpamma XPRD kpuctannuuyeckon copmbl D

cynbarta coegmHeHns copmynbl | No nsobpeteHnto nokasaHa Ha dur. 12.

He orpaHuumsasace 4em-nnbo, Ttepmorpamma [OCK kpuctannuyeckom opmbl D

cynbarta coegmHeHns copmynbl | no nsobpeteHnto nokasaHa Ha dur. 13.

HacTtoswee nsobpeteHne obecneunBaet cnocob nony4yeHust KpuctTannuieckon popmeol
D cynbtarta coeauHeHuss popmynbl |, B 4acTHOCTW, cnoco® OnuCbIBaeTCsa CNeayowmm

obpasom:
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pacTBOPSAOT coefuHeHne PopmMyrnbl | B aueToHe C NonyYeHnemM pactsopa COeaHEeHNs
dopmynbl | B ayeToHe u 00aBnsIOT CEPHYIO KUCMOTY B aUETOHE K CoOeaMHEHU0 dopmynbl | B
aueToHe Mpu NepemMeLLnBaHnm, NPOAOIKaT NepemMeLllnsaHue, cobupatT TBepAoe BELLECTBO

W cywiaT ¢ nonyyeHnem kpuctannudeckon popmbl D cynbghata coegmnHeHns dopmynbl |.

B HekoTOpbIX BapmaHTax peanusauumn coegmHeHue copmynbl | nogsepratot obpaboTtke

yNbTPasBYKOM, HarpeBatoT U 3aTeM PacTBOPSIIOT B aLeTOHE.

B HeKOTOpbIX BapuaHTax peanusauun KOHUEHTpaumna coeguHeHua dopmynbl | B

aueToHe coctasngaet 10-30 mr/mn, npegnoyTutensHo 20 mr/mn.

B HekoTOpbix BapuaHTax peanus3auyum KOHLEHTpauus CEpPHOW KWCMOTbl B aleToHe

coctasndaet 15-35 mr/mn, npeanoyTuTenbHO 25 Mmr/mn.

B HekoTOpbIX BapuaHTax peanusayuu nocne gobasneHns CEPHON KMCMNOTbI B aLeTOHe
NPOAOIKAOT NEpPEMELLUMBAHME NPU KOMHATHOWM TemnepaTtype B TeudyeHue 4-48 4vacos,

NPeanoYTUTENBHO B TeYEHME 24 4acos.

B  HEKOTOpbIX  BapuaHTax peanu3ayuaM  TBEpAOe  BELWEeCcTBO  cobuparoT

LEeHTPMAYrMpoBaHMEM U CyluaT B TeYeHMe Houm B Bakyyme npu 30-60 °C.

OudbpakrTorpamma peHTreHOBCKOW NMOPOLLKOBOW ANcpakymMn KpucTanmyeckon popmbl E
doccara coeguHeHmss opmynbl | COrmacHO HaCTosILLEMY W30OPETEHUID  COAEPXKUT
XapakTepucTudeckmne nukmn npu yrnax 26, cocraenswowmx 6,2° £ 0,2°, 15,5° £ 0,2°, 17,4° £ 0,2°
n246°+0,2°

He orpaHumumBasicb 4em-nubo, AaHHble PEHTrEHOBCKOWM MOPOLLKOBOW Audpakymm

kpucTtannuyeckon dopmbl E docdara coegmHeHus dopmynbl | No n3obpeTeHnio nokasaHbel B

Tabnvye 6:
Tabnuya 6
OTHocuTenbHas
ﬂwctfoa;uzmeo;;blﬁ d(A) ”HTeHC”BHOET;AM¢paKuMm
(Ha ocHoOBE BLICOThI NUKA)
6,2 14,24 100,0
15,5 5,70 224
17,4 5,09 16,9
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24,6 3,62 16,1

He orpaHnumBasch 4dem-nmbo, audpakrorpamma XPRD kpuctannudeckon copmbl E

docdarta coeguHeHns dopmynbl | No nsobpeTteHuto nokasaHa Ha dur. 14,

He orpaHuumsasacs 4vem-nnbo, Tepmorpamma [ACK kpuctannuueckon opmbl E

docdarta coeguHeHus oopmynel | nsobpeteHms nokasaHa Ha dur. 15.

HacTtoswwee nsobpeteHne obecneunsaet cnocob nonyvyeHnss Kpuctannmyueckon popmeol
E docthata coeanHeHus opmynbl |, B 4aCTHOCTM, Cnocob onucbiBaeTCs Creayowmnm

obpasom:

pacTBOPSAOT coejuHeHne opmyrnbl | B aueToHe C NonyYyeHnemM pactsopa CoeauHEeHNs
dopmynbl | B ayeTtoHe n obaesnsoT PoCcOpHYIO KUCMNOTY B aUeTOHE K COeaMHEHMIO PopMy bl
| B auyeToHe npu nepemMeluMBaHuK, MPOAOIPKAT MepemelumBaHne, cobuparT TBepaoe

BELECTBO WM CywaTr C nonyyYyeHnem Kpuctannuyeckon ¢opmbl E docdara coegmHeHus

dopmynbl 1.

B HekoTOpbIX BapnaHTax peanusaymm coegmHeHne gopmynbl | nogsepraot obpaboTke

yNbTPa3sBYKOM, HarpeBatoT U 3aTeM PacTBOPSIOT B aLETOHE.

B HekoTOpbIX BapnaHTax peanusaymm MONspHOE COOTHOLLEHNE coegmHeHUa dopmynebil |

n hochopHom knucnotbl coctasnsaeT ot 1:1,0 go 1:1,5.

B HeKOTOpbIX BapuaHTax peanusauun KOHUEHTpaumsa coeaunHeHua dopmynel | B

aueTtoHe coctasngaet 10-30 mr/mn, npegnoytutensHo 20 mr/mn.

B HeKOTOpbIX BapuMaHTax peanu3aumm KOHUeHTpauus ochOopHOM KNCNOTbl B aleToHe

coctasndet 15-35 mr/mn, npeanoyTUTENbHO 25 Mr/mn.

B HekoTOpbiXx BapmaHTax peanu3aumm nocne pobaesneHust HOCHOPHON KMUCNOTbl B
aLeToHE MPOAOMKAOT NEPEMELLMBAHME NPU KOMHATHOM Temnepartype B Te4YeHue 4-48 4acos,

NpeAnoOYTUTENbHO B TEYEHME 24 4acos.

B  HeKkOTOpbIX  BapuaHTax peanu3ayum  TBepaoe  BELWECTBO  cobupatoT

LEeHTpMdYrMpoBaHMEM U cyLlaTt B TeYEHME Houm B Bakyyme npu 30-60 °C.

B HekoTOpbIX BapuaHTax peanusauMm NPOBOAAT NEpeKkpucTanmsayumio  unu
KpUcTannuyeckoe npespalleHne kpuctannndeckom popmbl E bocara coegmHeHmns oopmynbi
| B pacTBopuTene, U NPOAYKT NO-NPEXHEMY NMpeacTaBnseT cobon kpuctannnyeckyo popmy E

docdata coeamHeHus dopmynbl |, rae ykasaHHbIl pacTBOPUTENb BbIOpPaH K3 rpynnbl,
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COCTOFlLLleIZ M3 MeTaHona, aueToHuTpuna, H-rentTaHa, MEeTUNITUNKETOHa W nobbIx  Knx

KomBuHaumn.

B HekoTOpbIX BapuaHtax peanusayMm BO BpPEMS NepekpucTtannmMsayim  unu
KpUCTannyeckoro npespaLieHnsa pacTBOPUTENb CMELLMBAIOT C Kpuctannuyeckon dopmon E
dochata coegmnHeHua opmynbl | ¢ NONyYEHMEM CYCMEH3UW, KOTOPYK MNepemeLunsaroT npu

KOMHaTHOW TemnepaType, cobuparT TBEpAOE BELLECTBO M CyLuaT.

B HekoTOpblX BapvaHTax peanu3ayMnm BO Bpems nepekpucTanmMsaymn  unm
KPUCTannM4eckoro npeBpaLleHnsi NPOAOIMKUTENBHOCTb NepeMeLLMBaHNS COCTaBnsieT oT 4 Ao

48 vacos, npeanoYTuTenbHO NepemMeLllInBaroT B Te4eHNe HOYN;

B HekoTOpbIX BapuaHTax peanu3ayMnm BO BpeMs NepekpucTanmMsaymn  unm
KPUCTannM4eckoro npeBpalleHnss TBEpAOe BEeLeCTBO COOMpaloT LUeHTpUdyrmpoBaHueMm wu

cywiat B TedeHne Houum B Bakyyme npu 30-60 °C.

Ondpakrorpamma peHTreHOBCKOW NOPOLLKOBOW AUdPaKLMK KpUcTannuyeckon gopmbl F
dochara coeauHeHms Gopmynbl | COrmacHo HacTosiEMY W300PETEHNID  COAEPXUT
XapakTepucTnyeckne nuku npu yrnax 26, cocraenswowmx 16,6° £ 0,2°, 17,2° £ 0,2° n 22,6° +
0,2°.

B HekoTOpbIX BapuaHTax peanusauyun audpaktorpamma pPeHTreHOBCKOW MOPOLLKOBOW
andpakyun  kpuctannudeckon dopmbl F doctarta coegunHeHunss dopmynbl | coaepxuT
XapakTepucTuieckne nuku npu yrnax 26, cocrasnswowmx 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°.

B HekoTOpbIX BapuaHTax peanusauum audpaxkrtorpamma PeHTFEHOBCKOW MOPOLLKOBOWN
andpakyun  kpuctannudeckon dopmbl F doctarta coegunHeHunss dopmynbl | cogepxuT
XapakTepucTuieckne nuku npu yrnax 26, cocrasnswoowmx 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 orpaHuMumBasicb 4em-nubo, AaHHble PEHTrEHOBCKOWM MOPOLLKOBOW Audpakymm
kpuctannuyeckon dopmbl F docdata coeauHeHmss dopmynbl | cornmacHo HacToswemy

n3oBpeTeHnto nokasaHsl B Tabnuue 7:

Tabnvya 7
OtHocuTenbHas
- WHTEHCUBHOCTb Andpakymm
OndpakynoHHbIN d(A) L%

yron 28 (°)

(Ha ocHOBE BbICOTbI NUKa)
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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
22,6 3,93 100,0
26,6 3,34 31,9

He orpanuumsasach yem-nubo, guarpamma LAMNP kpuctannuyeckon gopmel F docdara

coeaunHeHus opmynbl | No n3obpeTteHnto nokasaHa Ha dur. 16.

He orpaHuumBasce 4vem-nubo, Ttepmorpamma [CK «kpuctannuueckon opmbl F
doctara coegunHeHns dopmynel | No n3obpeteHnto nokasaHa Ha dur. 17. Tepmorpamma OCK
nokasblBaeT, 4YTO HavanbHas Touyka nnaBneHus Kkpuctannuyeckon dopmbl F  docara

coeanHeHus opmynbl | no nsobpetexunto cocrtaenseT 198,78 °C.

He orpaHunumBasce 4yem-nnbo, rpaduk msorepmbl OCIT kpuctannuyeckon ¢opmbl F
docdarta coeauHeHus popmynbl | cormacHo HacToswemMmy n3obpeTeHunto nokasaH Ha dur. 18.
Mpadomk nsotepmbl OCI nokasbiBaeT, YTO yBEMMYEHME MacChbl Kpuctannuyeckon dopmbl F
docdarta coeauHeHus dopmynbl | No nsobpeteHnto coctasnsaet 6,5 % 3a cuet abcopbumm
BNary npu oTHocUTENbHON BRaxHOCTM oT 0 % 0 95 %. lMpn oTHOCUTENBHOW BNaXKHOCTM 85 %
yBENMMYeHne Maccbl Kpuctannudeckon dopmbl F  docdara coeamHeHms dopmynbl |
coctraBnsetr 0,72 %; npu oTHOCcuUTEnbHOM BnRakHocTM 70 % yBENUYEHME MaccChbl
kpuctannuyeckon cdopmbl F docara coegnHenns cdopmynel | coctaBnset 1,95 %. lMocne
nornoLweHna Bnarn Kpuctannuyeckaa dcopma F doccdara coegmHeHus dopmynbl | He

nameHsietcsa (cm. dur. 19 gna gngpakrorpammel XPRD nocne nornowleHna snarm).

Hacrtoswee nsobpeteHne obecneunBaet cnocob nonyvyeHust Kpuctannuieckon popmeol
F doctara coegmHeHms dopmynbl |, B 4aCTHOCTW, Cnoco® OnuCbIBAETCHA CReaYOLWNM

obpasom:

pacTBOPAIOT KpucTannuyeckyro doopmy E doccara coeanHeHna popmynel | B nepsom
pacTeBopuTene ¢ Nnony4YeHnem kpuctannmyeckon opmel E choccara coeguHeHus dopmynbl | B

nepBom pacTeopuTene, 4006aBNalOT aHTUPACTBOPUTENb, NEPEMELLNBAOT, cobMpatoT TBepLoe
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BELLECTBO W cCywaTr C nony4YeHMeM Kpuctannmyeckon dopmbl F docara coegmnHeHus

dopmynebl I; unn

B HEKOTOpbIX BapuaHTax peanusauun nepBblid pacTBOPUTENb npeactasnsieT cobon
pacTBOpUTENb, KOTOPLIN MOXET pPacTBOpPSATb Kpuctannumyeckyro dopmy E  docdata
coeanHeHus opmynbl |, NpeanoyTUTENBHO METAHOM; aHTMPAaCTBOPUTENb NpeacTasnsaeT cobon
pacTBOpUTESb, KOTOPLIN Marno pacTBOPSIET KpUcTannuyeckyto dopmy E ocdara coegmnHeHms

dopmynbl |, NpeanoYTUTENBHO U3onponunayeTar.

B HekoTOpbIx BapuaHTax peanvsayumn nepsbii pacTBopuUTEnNb 400aBNsaioT B KONMYECTBE,

KOTOpPOE MOXET MOMHOCTBbIO PacTBOPUTL KpucTannuyeckyto dopmy E docdarta coeguHeHns

dopmynbl .

B HekoTOpbiX BapuaHtax peanu3ayunm  aHTUpacTBOPUTENb  UCMOMb3YT  ANd
pasbaBneHus pacteopa kpuctannuyeckon copmbl E docthaTta coeauHeHus copmynbl | B

nepsom pacteoputene B 5-15 pas, npegnoututensHo B 10 pas.

B HeKoTOpbIX BapmaHTax peanusauumn nocrne pacTBOPEHUS KpucTannmyeckon popmel E
dochara coeauHeHnss cdopmynbl | B nepBom pacteoputene aobasnawT HebonbLuoe
KONMMYECTBO 3aTpaBOYHbIX KPUCTanmnoB Kpuctannuyeckon ¢dopmbl F docdaTta coegmHeHus
dopmynbl | 40 Tex nop, noka CUCTEMa He CTaHeT crerka MyTHOW, a 3atem gobasnsiot

aHTUPacTBOPUTENb.

B HekoTOpbix BapuaHTax peanusaymm nocne AobaBneHus aHTUpacTBOpUTENS
NPOAOIKAOT NEPEMELLMBAHME MNPU KOMHAaTHOW TemnepaTtype B TeyeHue 4-48 4acos,

NpeAnoYTUTENbHO B TEYEHNE 24 4acoB.

B  HekoTOpbix  BapuaHTax  peanu3auyum  TBepaoe  BewecTtsBo  cobuparoT
UeHTpudyrmposaHmem u cywat B Bakyyme npu Temnepatype ot 30 po 60 °C,

npeanoytuTensHo npu 50 °C.

OupakTorpamma peHTreHOBCKOW MOPOLUKOBOM AUPaKUMn KpUCTannmn4eckon opmbl
G wmesunaTta coeguHeHus OopMynbl | COrmacHoO HacToswemMy W30OPETEHMIO COAEPXKUT
XapaKkTepUCTUYECKNE NUKK Npu yrnax 28, coctasnswowmx 8,6° £ 0,2°, 19,9° £ 0,2° n 24,9° ¢
0,2°.

B HekoTOpbIX BapuaHTax peanusauum audpaxktorpamma PeHTFEHOBCKOW MOPOLLKOBOW
andpakyun kpuctannmyeckon dopmbl G mesunara coeguHeHus dopmynbl | copepxuT
XapakTepUCTU4eCcKne nNnkn npu yrnax 26, cocrasnsowmx 8,6° + 0,2°, 18,1° £ 0,2°, 18,6° £ 0,2°,
19,9° £ 0,2°,24,0° £ 0,2° n 24,9° £ 0,2°.
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He orpaHunumBasice 4em-nubo, AaHHble PEHTrEHOBCKOW MOPOLLKOBOW Audpakymm
Kpuctannuyeckon dopmbl G me3aunara coeguvHeHus Gopmynbl | cormacHo Hactoswemy

n3obpeTeHunto nokasaHsl B Tabnumue 8.

Tabnuya 8

OTHocuTenbHas

[IMdPAKLMOHHBIA WHTEHCMBHOCTb AUdpaKkymm

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

(Ha ocHOBE BbICOTbI NUKa)

8,6 10,32 100,0
18,1 4,88 56,9
18,6 4,76 62,7
19,9 4,456 87,1
24,0 3,71 23,0
25,0 3,57 76,1

He orpaHnumnsasce yem-nubo, gnarpamma AMNP kpuctannnyeckon dopmbl G mesunara

coeanHeHunsa doopmynbl | No naobpeTteHuto nokasaHa Ha dur. 20.

He orpaHuumBasace uem-nnbo, Tepmorpamma [OCK «kpuctannuueckon dopmbl G
mMesunarta coeamHeHnsa popmynbl | No n3obpeterHnto nokasana Ha dur. 21. Tepmorpamma ACK
nokasblBaeT, YTO HayanbHas TOYKa NMaBneHUa Kpuctannuyeckon dopmbl G mesunarta

coeaunHeHusa opmynbl | no nsobpetexunio cocrtaenset 218,78 °C.

He orpaHnumBascb yem-nubo, rpacduk mnsotepmol OCIM kpuctannuueckon gopmbl G

Me3sunara coeguHeHus popmynbl | o n3obpeteHunto nokasaH Ha dur. 22.

Hacrtoswee nsobpeteHne obecneunBaet cnocob nonyvyeHust Kpuctannuieckon popmebl
G wmesunata coegumHeHus dopmynbl |, B 4acTHOCTM, cnocob OnMCbIBAETCH CheayoLmMm

obpasom:

pPacTBOPSIOT coefuHeHne opMyrnbl | B alueToHe ¢ NonyyeHvem pacTBopa COeauHEHUS
cdopmynbl | B alyeToHe 1 f06aBnsOT METaHCYNb(OHOBYIO KUCINOTY B aLEeToOHe K COeAUHEHUIO
dopmynbl | B aueToHe Npu nepemellMBaHuM, NPOAOIKAT MnepemelumBaHue, cobupatoT
TBEpPAOE BELYEeCTBO W CyllaT C MNonyyYeHUeMm Kpuctannuyeckon dopmbl G mesunaTa

coegunHeHusa popmynel |.
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B HekoTOpbIX BapuaHTax peanusauumn coegmHeHue copmynbl | nogsepratot obpaboTtke

yNbTPasBYKOM, HarpeBatoT U 3aTeM PacTBOPSIIOT B aLeTOHe.

B HeKOTOpbIX BapuaHTax peanu3auun KOHUEHTpauma coeauHeHna dopmynel | B

aueTtoHe coctasngaet 10-30 mr/mn, npegnoytutensHo 20 mr/mn.

B HekoTopbIx BapuaHTax peanusauyuy KOHLEHTpauusi MeTaHCynbOHOBOW KUCMOTbI B

aueToHe coctasngaet 15-35 mr/mn, npeanoyTuTensHO 25 mr/mn.

B HekoTOpbIX BapnaHTax peanusayuu nocrne jobasneHns MeTaHCynbqOHOBOW KUCIOTbI
B aLETOHE NMPOoAOIMKAOT NepemMeLLUnBaHne npy KOMHaTHOW Temneparype B TedeHme 4-48 yacos,

npeanoYTUTENbHO B TEYEeHUEe 24 4acos.

B HeKOTOpbIX  BapuaHTax  peanu3ayum  TBepgoe  BeWecTBo  cobupatoT

LEeHTpMdyrmpoBaHuem u cyLuat B Te4eHne Houm B Bakyyme npu 30-60 °C.

Ondpakrorpamma peHTreHOBCKOW NOPOLLKOBOWN Andpakumn Kpuctannmyeckon opmol H
rmapobpommnga coeguHeHnss opmynbl | COrmacHoO HacTosAWEeMy W30OPETEHUIO COAEPXUT
XapakTepuCcTUYeCKne Nk npu yrnax 26, cocrasnswowmx 7,2° £ 0,2°, 20,7° £ 0,2° n 24,0° +
0,2°.

B HekoTOpbIX BapuaHTax peanusauum audpaxkrtorpaMmma PeHTFEHOBCKOW MOPOLLKOBOW
andpakyun kpuctannuyeckon gopmbl H rmgpobpommaa coegmHernsa dopmynbl | cogepxuT
XapakTepucTuieckmne nukn npu yrnax 26, cocraensatowmx 7,2° + 0,2°, 17,9° £ 0,2°, 18,8° £ 0,2°,
20,7° £ 0,2° n24,0° £ 0,2°.

B HekoTOpbIX BapuaHTax peanusauum audpaxktorpamma PeHTFEHOBCKOW MOPOLLKOBOW
andpakyun kpuctannuyeckon opmbl H rmgpobpomumaga coegmnHernss popmynbl | cogepxuT
XapakTepucTudeckne nukn npu yrnax 26, cocraensowmx 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°.

He orpaHnumBasicb 4em-nubo, AaHHble PEHTIEHOBCKOW MOPOLLKOBOW Audpakymm
KpucTtannuyeckon opmbl H ruagpobpommuga coegmHeHms opmynbl | No M300peTeHunto

nokasaHbl B Tabnuue 9.

Tabnuya 9
OTHocuTenbHas
- WHTEHCUBHOCTb Andpakymm
OndpakynoHHbIN d(A) L%

yron 26 (°)

(Ha ocHOBE BbICOTbI NKWKa)
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7,2 12,34 100,0
11,9 7,40 221
17,0 5,21 291
17,9 4,94 50,0
18,8 4,73 45,7
20,7 4,28 73,1
24,0 3,70 57,3
27,5 3,24 18,9

He orpaHnumBasicb u4em-nubo, paunarpamma AP kpuctannuyeckon dopmbl H

rmgpobpomnga coeguHeHus oopmynbl | No nsobpeteHunto nokasaHa Ha dur. 23.

He orpaHuumBasce 4em-nubo, Ttepmorpamma [ACK «kpuctannuyeckon opmbl H

rmgpobpomnga coeguHeHunsa oopmynbl | No nsobpeTeHunto nokasaHa Ha dur. 24.

HacTosilee nsobpeteHmne obecneumsaet cnocod nonyyvyeHns KpUCTannmyeckon opmeol
H rnapobpomnga coeguHeHnsa cdopmynbl |, B 4aCTHOCTK, CNOCO® ONUCLIBAETCS CReaYoLnm

obpasom:

pPacTBOPSIOT coefuHeHne hopMynbl | B alUeToHe ¢ NonyYyeHvemM pacTBopa COeAMHEHUS
cdopmynebl | B ayeToHe u 06aBNSOT GPOMUCTOBOAOPOAHYIO KUCTIOTY B aLETOHE K COEAUHEHNIO
dopmynbl | B aueToHe Npu nNepemellMBaHuM, NPOAOIKAT MNepemelumBaHue, cobupatoT
TBEPAOE BELeCTBO W cywar C nonyvyeHnem Kpuctannuyeckon copmbl H rugpobpomuga

coeaunHeHusa opmynel |.

B HekoTOpbIX BapuaHTax peanusauumn coegmHeHue cdopmynbl | nogsepratot obpaboTtke

yNbTPa3sBYKOM, HarpeBatoT U 3aTeM PacTBOPSIIOT B aLeTOHE.

B HeKOTOpbIX BapuaHTax peanusauun KOHUEHTpaumsa coeaunHeHna dopmynel | B

aueTtoHe coctasngaet 10-30 mr/mn, npegnoytuTensHo 20 mr/mn.

B HekoTopbIX BapyaHTax peanusauymn KoHLeHTpauus GpoMUCTOBOAOPOAHON KUCTOTbI B

aueToHe coctasngaet 15-35 mr/mn, npeanoyTuTensHo 25 mr/mn.

B HekoTOpbIx BapuaHTax peanusayum nocne gobasneHns 6poMUCTOBOAOPOAHON KUCIOThI B
aLeToHE MPOAOMKAOT NEPEMELLMBAHME NMPU KOMHATHOM TeMnepartype B Te4yeHne 4-48 4acos,

NpeAnoYTUTENbHO B TEYEHUE 24 4acos.
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B HeKkOTOpbIX  BapuaHTax peanu3ayum  TBepAoOe  BELWECTBO  cobupatoT

LEeHTpMdYyrmpoBaHMeM U cyluaTt B Bakyyme B TeyeHne Houm npu 30-60 °C.

B HekoTOpbix BapuaHTax peanu3auyum NPOBOASAT  MNEpeKpuUCTannusayumio  unm
KpucTannuyeckoe npespalleHne kpuctannmyeckon dopmbl H rugpobpomuga coegunHeHus
dopmynbl | B pactBopuTene, 1 NPOAYKT NO-NPEXHEMY NPeACTaBnseT cobon KPUCTaNNYECKYHO
dopmy H rmapobpomuaa, roe ykasaHHbl pacTtBopuTenb BbiOpaH U3 rpynnbl, COCTOALEN U3

aueToHMUTPUNAa, METUNITUINKETOHA M NOOLIX X KOMOMHaLWIA.

B HekoTOpbIXx BapuaHTax peanusauum nepekpuctTannusaumns unm Kpuctannumyeckoe

npeBpaLleHne BKMoYaeT Cneayowme CTagum:

CMeLlMBaHWE OAHOro wunn oboux W3 aueToHUTpUna u METUNITUMNKETOHA, C
Kpuctannuyeckon ¢opmon H rugpobpomuaa coegmHeHnss opmynbl | ¢ nonydeHnem
CYCMeH3nu, nepemMeluMBaHne npu KOMHaTHOM TemnepaType, UeHTpudyrnposaHue, cbop

TBEPAOrO BELLECTBA U CYLLKY;

npegnovTutTenbHo  gobaBrneHve OofHOro  wunuM  obouMx U3 aueToHuTpuna U
METUNITUMKETOHA, B COCyA C Kpuctannudeckonm cpopmon H rugpobpommaa coegnHeHus
dopmynbl | € MonyyYeHMEMm CycrneHsuu, nepemMeluMBaHue npu KOMHATHOM TemnepaTtype,

LeHTpucyrmpoBaHune, cbop TBEPAOro BELLECTBA U CYLLIKY.

Ondpakrorpamma peHTreHOBCKOM NOPOLLUKOBOW Ancpakuum Kpuctannmnyeckon gopmol J
rmapobpommnga coeguHeHnss opmynbl | COrmacHoO HacTosWEeMy W30OPETEHUID COAEPXKUT

XapakTepucTuieckne NukK npu yrnax 20, cocrasnawowmx 6,2° £ 0,2° n 15,0° £ 0,2°.

He orpaHunumBasicb 4em-nubo, AaHHble PEHTrEHOBCKOW MOPOLLKOBOW Audpakymm
Kpuctannuyeckon copmbl J ruapobpommaa coeauHenuss dopmynbl | no mnsobpeTeHuto

nokasaHbl B Tabnuue 10.

Tabnnya 10
OtHocuTenbHas
- WHTEHCUBHOCTb Andpakymm
ﬂ,l/lq)paKL[I/IOI:HbIVI d (A) Lo
yron 26 (°) :
(Ha ocHoOBe BbICOTbI NKKa)
6,2 14,23 51,2
15,0 5,88 43,0
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He orpaHuumBadce udem-nubo, pguarpamma [AOMNP  kpuctannuyeckon dopmbl J

mapobpomuaga coegunHeHns dopmynbl | No nsobpeTeHuto nokasaHa Ha dur. 25.

HacTtoswee nsobpeteHne obecneunsaet cnocob nonyveHust KpucTannmieckon popmeol
J rmagpobpomnga coeamHeHns opmynbl |, B 4acTHOCTK, cnoco® ONUCbIBAeTCA CrneayoLmm

obpasom:

pacTBOPSIIOT coefuHeHue dopmynbl | B 3TMnauetate C MONy4YeHWeM pacTBopa
coeguHeHuss copmynel | B atunayetatre n [obaBnstoT GPOMUCTOBOAOPOAHYIO KUCMOTY B
aTunayertaTe K coefuHeHuto popmynbl | B aTunaueTare npu nepemMeLlMBaHny, NpogoMmKatoT
nepemelunBaHne, cobmparoT TBEPAOE BELLECTBO C MONyYEHMEM KpucTannuueckon cdopmbl J

rmapobpomuaa coegnHeHns dopmynbi |.

B HekoTOpbIX BapmaHTax peanusauum coegmHeHune copmynbl | nogsepratot obpaboTtke

yNbTPasBYKOM, HarpeBatoT U 3aTeM pacTBOPSIIOT B dTMnaleTare.

B HekoTOpbIX BapuaHTax peanusauum KOHLUEHTpauust coeauHeHus dopmynbl | B

atunauetate cocrtasnset 10-30 mr/mn, npegnodtutensHo 20 mr/mn.

B HEKOTOpbIX BapuaHTax peanusaumm KOHUeHTpaumnsa GpoOMUCTOBOLOPOAHON KUCMOTLI B

aTunauetarte cocrtasnset 15-35 mr/mn, npeanodTuTeneHo 25 mr/mn.

B HekoTOpbIXx BapuaHtax peanusayum nocne pobaeneHmss GPOMUCTOBOAOPOAHOM
KACNOTbI B 3TunauetaTe NpPOAOMKaloT MNepemMeluBaHMe npu KOMHaTHOM Temneparype B

TeveHune 4-48 yacos, NpeanoyTUTENbHO B TEYEHNE 24 4acoB;

B HeKkoTOpbIX  BapuaHTax peanu3ayum  TBepaoOe  BELWecCTBO  cobupatoT

LEeHTPMAYrMpoBaHMEM U cyLlaT B TeYEHME Houm B Bakyyme npu 30-60 °C.

OupakTorpamma peHTreHOBCKOM MOPOLLKOBOW Andpakummn kpuctannudeckomn popmbl K
rmgpobpomnga coeguHeHna Gopmynbl | cormacHo HacTosweMy U30OPETEHUD COLEPXUT
XapakTepUCTUYECKNe NMKM Npu yrnax 20, cocrasnsawowmx 17,1° £ 0,2°, 22,0° £ 0,2° n 24,2° +
0,2°.

OubpakTorpamma peHTreHOBCKOW MOPOLLKOBOM gudpakymm kpuctannumyeckon chopmel K
rmapobpommnga coeanHeHnss opmMyrbl | COAEPKUT XapakTePUCTUYECKME MUKW 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°.

OupakTorpamma peHTreHOBCKOW MOPOLLKOBOM gudpakymm kpuctannmyeckon chopmel K
rmapobpommnga coeanHeHnss popmynbl | COAEPKUT XapakTEPUCTUYECKME NMUKU Npu yrnax 26,
coctasnsawowmx 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° n28,8° £ 0,2°.
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He orpaHunumBasice 4em-nubo, AaHHble PEHTrEHOBCKOW MOPOLLKOBOW Audpakymm
kpuctannuyeckon cdopmbl K rmapobpommnga coegnHeHnsa doopmynbl | COrmacHo HacTosilemy

n3obpeTeHunto nokasaHsl B Tabnumye 11:

Tabnnya 11
OTHocuTenbHas
D-V'q)paKLWIOHpoIVI 4 A VIHTeHCVIBHOICT(yb; AvdpakLmm
yron 26 (°) ,
(Ha ocHoBe BbICOTbI NMUKa)

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 orpaHuumBasice uem-nnbo, pguarpamma AP kpuctannuyeckon copmbl K

mapobpomuaa coeguHeHnsa dopmynbl | No nsobpeTeHuto nokasaHa Ha dur. 26.

He orpaHuumsasacs, 4vem-nnbo, Tepmorpamma [ACK kpuctannuueckon copmbl K

mapobpomuga coegunHeHnsa dopmynbl | No nsobpeTeHuto nokasaHa Ha dur. 27.

He orpanunumBascb 4em-nnbo, rpadpumk msotepmbl OCI kpuctannuueckon gopmbel K
mapobpomuga coegmHeHus opmMynbl | cormacHo HacTosweMy n3o0peTeHnto nokasaH Ha dur.
28. Npadhuk nsotepmbl ACI nokasbiBaeT, YTO YBENUYEHNE MACChl KpucTannumyeckon popmel K
mapobpomuaa coeguHeHmss copmynbl | no unsobpeteHmio coctasnsier 11,84 % wu3-3a
abcopbuun Bnarnm nNpyu OTHOCUTENBLHOW BRaHOCTM OT 0 % Jo 95 %, 4TO ykasbiBaeT Ha
MrpockonuYHoOCTL obpasuya. Kpusas abcopbunm Bnarm BO BpeMsi gecopbumm 4EMOHCTPUPYET
rmcrepesmnc B coveTaHum ¢ gudppakrorpammon XPRD obpasya go n nocne ncenegosanua OCI

(anarpamma ONP nocne uccneaosaHma nokasaHa Ha dur. 29), 4TO ykasblBaeT Ha TO, 4TO
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kpuctannuyeckas dopma K rugpobpomuaa coegunHeHunss popmynbl | nMameHunacb nocne

abcopbuum Bnaru.

Hacrtoswee nsobpeteHne obecneunsaet cnocob nonyvyeHust KpuctTannnmiyeckon popmeol

K mapobpomuaa coeamHeHus opmynbl |, B 4aCTHOCTK, cnoco® OnuchiBaeTCsl Cneayowmnm

obpasom:
nposoaaT nepekpuctTannusaymio unm KpucTannuyeckoe npespaLleHme
Kpuctannuyeckon opmbl H rugpobpomupga coeguHeHus dopmynbl | B H-rentaHe c

nony4yeHnem kpuctannudeckon popmbl K rugpobpommnaa coegnHeHnsa doopmynbi |

B HekoTOpbIX BapuaHTax peanusayum CMELUMBAIOT H-renTaH C KpUCTannmyeckoun
dopmon H rugpobpomuaa coegmHeHnsa popmyrnbl | ¢ NONy4YeHNEM CyCneH3NW, NepemMeLLInBaroT
npyv KOMHAaTHOW Temnepatype, cobuparT TBEpAOe BELWEeCTBO U Ccywar C MNonyyYyeHuem

KpucTannuyeckon copmbl K rugpobpommaa coeguHerms chopmynei .

B HekoTOpbIX BapuaHTax peanvsaymm 4o06aBnsioT H-renTaH B COCyh C KpUCTannm4eckon
dhopmon H ruapobpommuga coegmHeHnsa popmyrbl | ¢ NONy4eHNEM CyCrneH3nKn, nepemMeLumBatoT
npu KOMHATHOW Temneparype, cobupaloT TBEpAOe BELECTBO W Cywar C MoryyYeHnem

kpuctannuieckon opmbl K rmgpobpomnga coegmHermnsa popmynei |.

B HekoTOpbIX BapuaHTax peanusauun NPOAOIMKUTENBHOCTL  NepeMeLLnBaHus

coctaensdeT 4-48 yacos, NpeanouTUTENbLHO 24 vaca,

B HeKkoTOpbIX  BapuaHTax peanusayum  TBepaoe  BELWecTBO  cobupatoT

LEeHTPMdYrMpoBaHMeM 1 cyLuaTt B TeYeHMe Houm B Bakyyme npu 30-60 °C.

OupakTorpamma peHTreHOBCKOM MOPOLLKOBOWM AUMPaKUUKM KpucTannuyeckon coopmel L
dymapata coeguHeHmss opMynbl | cormacHo HacTosiwemy WU300PETEHUD COAEPXKUT
XapaKkTepuCcTU4eckne nuku npu yrnax 26, cocrasnswowmx 6,1° £ 0,2°, 16,3° £+ 0,2° n 264° +
0,2°.

OupakTorpamma peHTreHOBCKOM MOPOLLKOBOW AUdPaKkUUmM KpuctTannuyeckon dhopmel L
dymapata coefuHeHua OopMynbl | COAEPXUT XapakTEPUCTUYECKME MNUKM npu yrnax 26,
coctasnswowmx 6,1° £ 0,2°, 13,4° £ 0,2°, 15,7° £0,2°, 16,3° £ 0,2° n 26,4° £ 0,2°.

OupakTorpamma peHTreHOBCKOM MOPOLLKOBOW AUMPaKkUUmM KpucTannuyeckomn copmel L
dymapata coefuHeHus OopMynbl | COAEPXUT XapakKTEPUCTUYECKME MNUKM npu yrnax 26,
cocTasnswowmx 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°n26,4° +0,2°.
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He orpaHunumBasice 4em-nubo, AaHHble PEHTrEHOBCKOW MOPOLLKOBOW Audpakymm
KpucTtannuyeckon copmel L dymaparta coegmHeHus cdopmynbl | cormacHo HacTosilemy

n3obpeTeHunto nokasaHsl B Tabnumye 12.

Tabnuya 12
OtHocurenbHas
ﬂwctfoa;uzgo(t:;blﬁ d(A) ””TeHCV'BHOIC,T;AMCbpaKuMm
(Ha ocHoBe BbICOTbI NIKa)

6.1 14,56 100,0
13,4 6,60 12,6
15,7 5,63 15,8
16,3 543 68,1

22,6 3,93 11,4
232 3,84 11,3
23,8 3,74 9.6

26,4 3,37 376

He orpaHnumBasch yem-nubo, gnarpamma AMNP kpuctannuyeckon dopmbl L pymapara

coeanHeHusa doopmynbl | No naobpeTteHuto nokasaHa Ha dur. 30.

He orpaHnumBasce uvem-nubo, Ttepmorpamma [OCK kpuctannunyeckon opmbl L

dymapara coegmHeHns opmynbl | No nsobpeteHnto nokasaHa Ha dur. 31.

Hacrtoswee nsobpeteHne obecneunBaet cnocob nonyvyeHuUss Kpuctannuieckon popmeol
L dymapata coegmHeHns copmynbl |, B 4acTHOCTM, cnoco® OnUCLbIBAETCA Creaylowmm

obpasom:

pacTBOpPSAOT coeauHeHne dopmynbl | B pactBopuTene C nonyYeHnem pacrteopa
coegnHeHua copmynbl | B pacteoputene u gobasnaioT pymapoByK KUCMOTY B 3TaHOME K
coeauHeHuo cdopmynbl | B pactBopuTene npu  NepemMEeLuMBaHUN,  MPOAOIKAOT
nepemelunsaHne, cobuparT TBEpAOE BELYECTBO U Cyllar C MOSMyYEHWEM KPUCTannmnyecKkomn

dopmbl L doymapara coeguHeHmna oopmynbi .
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B HekoTOpbIX BapuaHTax peanusauumn coegmHeHue copmynbl | nogsepratot obpaboTtke
yrnbTPa3sByKOM, HarpeBaloT W 3aTeM pPacTBOPSIOT B pacTBOpUTENeE, NMPUYEM pPacTBOPUTESb

BbIOpaH M3 rpynnbl, COCTOSILLEN N3 3TUNaueTaTa, auetoHa 1 nobbix X KOMOUHaLWA.

B HeKOTOpbIX BapuaHTax peanusauun KOHUEHTpauma coeauHeHna dopmynel | B

pacteoputene cocrasnaet 10-30 mr/mn, npegnodtutenbHo 20 mr/mn.

B HeKkoTOpbIX BapuaHTax peanusayuMu KOHLEHTpauus yMmapoBOW KUCMOTbl B 3TaHone

coctasndaet 15-35 mr/mn, npeanoyTUTENbHO 25 Mr/mn.

B HekoTopbIX BapuaHTax peanusauum nocne jpobasneHns QymapoBOM KUCIOTbl B
3TaHone NPoAOoIHKAOT NepemMeLUnBaHne nNpu KOMHaTHON Temnepartype B TedeHne 4-48 4acos,

npeanoYTUTENbHO B TeYEHUEe 24 4acos.

B HeKOTOpbIX  BapuaHTax peanu3ayum  TBepgoe  BeWecTBO  cobupatoT

LeHTpndyrmpoBaHmem n cyliat B Te4eHne Houm B Bakyyme npu 30-60 °C.

Ondpakrorpamma peHTreHOBCKOW MOPOLUKOBOW ANMPaKUUN KPUCTaNMYeCcKkon opmebl
M ©OeH3oncynbgoHaTta coeguHeHus opMynbl | cormacHo HacToswemMy U3o0peTeHuto
COAEPXKUT XapaKkTePUCTUYECKME MUK NPy yrnax 20, coctasnaowmx 7,5° £ 0,2°, 18,5° £ 0,2°,
25,2°+0,2°n29,8° £ 0,2°.

OubpakTorpamma peHTreHOBCKOM MOPOLUKOBOM AUpakUnmn KpUCTannmyeckon opmbl
M 6eHsoncynboHaTa coegmHeHnss hopMynbl | COAEPKUT XapakTePUCTUHECKUE MUK MPU yrnax
26, coctaBnswowmx 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°.

OupakrTorpamma peHTreHOBCKOM MOPOLUKOBOM AUMpakunn KpUCTannmyeckon opmbl
M 6eHsoncynboHaTa coegmHeHnss PopMy-bl | COAEPHKUT XapakTePUCTUHECKUE MUK NPU yrnax
26, coctasnswowmx 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 orpaHMumBasicb 4em-nubo, AaHHble PEHTrEHOBCKOW MOPOLLKOBOW Audpakymm
Kpuctannuyeckon opmbel M OGeHsoncynbdoHata coeguHeHnsa dopmynbl | cornacHo

HacTosAWweMy n3obpeTeHnto nokasaHbl B Tabnuuye 13.

Tabnuya 13

OtHocuTenbHas
d (A) | MHTEHCUMBHOCTb Andpakumn
[, %

OunpakynoHHbIN
yron 26 (°)
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(Ha ocHOBe BbICOTbI NUKa)
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 39,3
23,0 3,87 22,7
24,6 3,62 17,6
25,2 3,54 453
29,8 2,99 51,3

He orpaHnuuBascb 4em-nubo, pauwarpamma [OMP  kpuctannuyeckon copmbl M

B6eH3oncynbgoHaTa coeanHeHns opmyrbl | No n3obpeTeHnto nokasaHa Ha dur. 32.

He orpaHuumBasace 4em-nubo, Tepmorpamma [ACK kpuctannmyeckon opmbl M
OeHsoncynbdhoHaTa coeguHeHna dopmynbl | no unlobperteHuto nokasaHa Ha dur. 33.
Tepmorpamma [CK nokasbiBaeT, UTO Ha4yanbHas ToYka NNaBrneHUst KpUCTannmyeckon oopmbl

M 6eH3oncynbdoHarta coegmnHenmsa opmyna | no nsobpetenuto coctasnset 198,73 °C.

He orpaHnumBascb yem-nubo, rpaduk msorepmbl ACI kpuctannmyeckon gopmbl M
BeHsoncynbdhoHaTa coeguHeHns opmMynbl | CormacHoO HaCcTosILLEMY U30OpPEeTEHUIO NoKasaH Ha
dur. 34. MNpadwmk mnsotepmbl ACI nokasbiBaeT, 4YTO YBENUYEHME MACChbl KPUCTANNYECKOW
dopmbl M GeHsoncynbdoHata coeamHeHne dopmynbl | no nsobpeTteHuo mns-sa abcopbunn
Bnaru cocrtaBnseT 4,6 % npyn OTHOCUTENbHOW BNaXXHOCTN OoT O % a0 95 %. MNpu oTHOCUTENBHOM
BNaxkHoCT 85 % yBenuyeHme maccbl kpuctannudeckon dopmel M 6eHsoncynbdoHaTa
coegnHeHusa bopmynel | coctasnsieT 0,54 %; npu OTHOCUTENBHOW BraXHOCTN 70% yBenuyeHne
Maccbl kpuctannuieckon dopmbl M 6eH3oncynbthoHaTa coegnHeHnsa popmynel | cocTaBnsieT
0,97 %. MNMocne abcopbuymm Bnarn kpuctannuyeckas dpopma M 6eHsoncynbdoHaTa CoegUHEHUs
dopmynbl | He nameHsieTcs (audpakrorpamma XPRD nocne abcopbumm BnarM nokasaHa Ha
our. 35).
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Hacrtoswee nsobpeteHne obecneunsaet cnocob nony4yeHust KpuctTannuiyeckon popmeol
M 6eH3oncynbthoHata coeguHeHns dopmynbl |, B 4acTHOCTM, cnoco® onuckiBaeTcs

cnepyowmm obpasom:

pacTBOPSAOT coefuHeHne popmyrbl | B aUeToHe C NonyYeHnemM pactsopa COeanHEeHNs
dopmynbl | B ayetoHe 1 obaBnaoT 6€H30NCYyNbPOHOBYIO KUCIOTY B aUETOHE K COEAMHEHUIO
dopmynbl | B aueToHe npu nNepemMeluMBaHun, MNPOAOIIKAIOT nepemMelumBaHue, cobupaioT
TBEPAOE BELLUECTBO M CyLlaT C MOMy4YeHMEM KpucTannuyeckon cgopmbl M 6eH3oncynbgoHaTa

coeguHeHua opmynel |.

B HekoTOpbIX BapmaHTax peanusauumn coegmHeHune copmynbl | nogsepratot obpaboTtke

yNbTPasBYKOM, HarpeBatoT U 3aTeM pacTBOPSIIOT B aLEeTOHE.

B HekoTOpblXx BapuaHTax peanu3auun KOHUEeHTpauma coeguHeHna dopmynel | B

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

B HekoTOpbIX BapuaHTax peanua3auuMu KOHLEHTpaumna 6eH30MCynb(OHOBOW KUCMOTLI B

aueToHe coctasnsaeT 15-35 mr/mn, npeanoyTuTensHo 25 mr/mn;

B HekoTOpbIX BapuaHTax peanusauuu nocne pobasneHus 6eH3oncynbpoHOBOM
KMCNOTbI B aLE€TOHE NPOAOIMKAIOT NepemMeLLlMBaHNe NPy KOMHaTHOW TeMneparype B TeveHue 4-

48 yacos, NpPeAnoYTUTENBHO B TEYEHNE 24 4acoB,

B HeKkoTOpbIX  BapuaHTax peanusayum  TBepaoe  BELWecTBO  cobupatoT

LEeHTPMdYrMpoBaHMEM U CyLuaT B TeYEHME HOouM B Bakyyme npu 30-60 °C.

Oudbpaktorpamma peHTreHOBCKOM MOPOLLKOBOW AUMpakummn KpuctTannmyeckon opmebl
N uutpata coeauHeHus opmynbl | COrmacHO HacToAWEMY UW30OPETEHMIO COAEPXUT
XapakTepucTudeckne nukn npu yrnax 20, cocraensiowmx 15,8° £ 0,2°, 17,0° £ 0,2° n 21,1° ¢
0,2°.

He orpaHnumBasicb 4em-nubo, AaHHble PEHTIEHOBCKOW MOPOLLKOBOW Audpakymm

kpuctannuyeckon copmbl N yutpara coeguHeHns dopmynbl | N0 n3obpeTeHnto nokasaHbl B

Tabnuye 14.
Tabnuya 14
OTHocuTenbHas
. WHTEHCUBHOCTb Andpakuymm |,
OndpakynoHHbIN d(A) %

yron 26 (°)

(Ha ocHOBe BbICOTbI NUKa)
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4,8 18,35 4,3
15,8 5,62 81,4
17,0 5,21 17,7
21,1 4,21 15,5

He orpaHnumsasch yem-nnbo, gnarpamma AP kpuctannuyeckon gopmbl N ymtparta

coeanHeHunsa oopmynel | No naobpeTeHuto nokasaHa Ha dur. 36.

He orpaHuumBadace yem-nubo, Tepmorpamma ACK kpucrtannuueckon dopmbl N yutpara

coeanHeHunsa opmynel | cornacHo HacToswemMy nsobpeTeHuto nokasaHa Ha dwr. 37.

HacTtosiwee nsobpeteHne obecneunmsaet cnocob nonyvyeHus Kpuctannuiyeckon popmeol

N yutpata coeguHeHna opmynsbl |, B 4HaCTHOCTK, CNOCOD OMUCLIBAETCA CNEAYIOLMM 06pasom:

pacTBOPAT CcoefuHeHMe opmynbl | B 3Tunauyetate C MonyyYeHWeM pacTeopa
coefvHeHus cdopmynbl | B aTMnauetarte v go6aBnsioT NMMMOHHYK KUCMOTY B aTunauertare K
cCoefVHeHMo hopMynbl | B aTUnaueTarte npu nepemeLLBaHm, NPoAOKatoT NepeMeLlMBaHue,
cobupaloT TBEpAOe BELIEeCTBO M CyllaT C nomnyyYeHuem Kpuctannuueckon gopmbl N uutpara

coeaunHeHus opmynbi |.

B HekoTopbIX BapuaHTax peanusauumn coegmHeHue copmynbl | nogsepratot obpaboTke

yNbTPasBYKOM, HarpeBatoT U 3aTeM pacTBOPSIOT B aTUNaLeTare,;

B HeKOTOpbIX BapuaHTax peanusauun KOHUEHTpaumsa coeaunHeHua dopmynel | B

aTunaudetarte coctasndet 10-30 mr/mn, npegnoyvtutensHo 20 mr/mn;

B HeKOTOpbIX BapuaHTax peanusauuM KOHUEHTpauus JNMMOHHOW KUCMNOTbl B

aTunaudertare cocrasndet 15-35 mr/mn, npegnoYTUTENBHO 25 Mr/mn;

B HekoTopbIXx BapuaHTax peanusaymm nocne A00aBNEeHUs NMUMOHHOW KUCNOTbl B
aTunaueTaTe npoAoKalT MNepeMellMBaHME MpPU KOMHaTHOW Temnepartype B TeuyeHue 4-48

4yacoB, NPeAnoOYTUTENBHO B TEYEHNE 24 4acos;

B HeKkoTOpbIX  BapuaHTax peanu3ayum  TBEpAOe  BELWECTBO  cobupatoT

LEeHTpMdYrMpoBaHMeM 1 cyLluaTt B Te4YeHME Houm B Bakyyme npu 30-60 °C.

OupakTorpamma peHTreHOBCKOW MOPOLUKOBOM AUMPaKUMN KPUCTannM4eckon opmbl

O TapTtpara coeauHeHua opMynbl | COrmacHo HacToAWEeMY W300PETEHUIO COAEPXKUT
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XapaKkTEPUCTUYECKNE NMUKK MNpu yrnax 28, coctasnsowmx 6,3° £ 0,2°, 26,1° £ 0,2° n 26,9° ¢
0,2°.

B HekoTOpbIX BapuaHTax peanusauyum audpaxktorpamma PeHTFEHOBCKOW MOPOLLKOBOW
andpakyun kpuctannuueckon gopmbl O Taptpata coefuHeHus dopmynbl | copepxuT
XapaKkTepUCTUYECKNE Nk npu yrnax 26, cocrasnsowmx 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 BapuaHtax peanusauum audpaxktorpamma PEeHTFEHOBCKOW MOPOLLKOBOW
andpakyun kpuctannuueckon dopmbl O Taptpata coefuHeHus dopmynbl | copepxuT
XapaKkTepUCTUYeCcKne nNnkn npu yrnax 26, cocraesnsowmx 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 orpaHnumnBasce 4em-nubo, AaHHble PEHTrEHOBCKOW MOPOLLKOBOW Audpakymm
Kpuctannuyeckon dopmbl O Taptpata coeauHeHus ¢opMynbl | cormacHo Hactoswemy

n3006peTeHunto nokasaHbl B Tabnuuye 15:

Tabnuya 15
OtHocuTenbHas
[IMchpaKLMOHHBIN 4 A MHTeHCMBHOICTOI; andpakymm
yron 26 (°) , 70
(Ha ocHOBE BbICOTbI NMKKa)
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 orpaHnumsasce Yem-nnbo, gnarpamma AP kpuctannuyeckon cdopmbl O TapTparta

coeanHeHunsa opmyrnbl | No n3obpeTeHuto nokasaHa Ha dur. 38.
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He orpaHuumBasace uem-nubo, Tepmorpamma [OCK «kpuctannuueckon copmbel O
TapTparta coeguHeHnsa hopmMynbl | CormacHo HacTosiemy n3obpeTeHnto nokasaHa Ha dur. 39.
Tepmorpamma [JCK nokasbiBaeT, YTO HayanbHas TOYKa NnaBneHUs KpUCTanmnmyYeckon oopmbl

O TapTpara coeamHeHuna dopmynbl | cornacHo nsobpeteHuto coctasnseT 218,80 °C.

He orpaHnuunsasch yem-nmbo, Tepmorpamma TIA kpuctannuyeckon popmel O TapTpara
coeanHeHua dopmynbl | no umnsobpeteHmo nokasaHa Ha dur. 40. Tepmorpamma TrA
nokKasbIBaeT, YTO NOTEPS Macchbl kKpuctannuyeckon gopmon O TapTpara coeamHeHns Popmynbl
| no nsobpeteHunio cocraensaet Toneko 0,05 % B nHTepsane ot 26 o 120 °C, 4To ykasbiBaeT Ha
TO, 4TO Kpuctannuueckaa dopma O TapTpata coeauHeHus dopmynbl | He coaepxuT

KPUCTannusaumoHHyo BOAY Uy pacTBOpUTENb.

He orpaHunuyuBascb yem-nubo, rpacuk unsotepmbl OCIM kpuctannuyeckon cdopmbl O
TapTpara coegmHeHns dopmynbl | cormacHo HacToswemy n3obpeTeHntio nokasaH Ha dur. 41.
Onarpamma unsotepmbl [ACI1 nokasbiBaeT yBenuyeHune Macchbl Kpuctannuyeckon dopmbl O
TapTpata coegmHeHuss opmynbl | no nsobpeteHnto Ha 6,85 % um3-3a abcopbuum Bnaru npu
oTHOCcUTENbHOM BRaxHocTn oT 0 % po 95 %. lNpu oTHocuTenbHOW BnaxHocTn 80 %
yBenuueHne maccel kpucrtannumyeckom dopmon O TapTpata coeauvHeHus opmynbl |
coctasnsier 1,80 %. [llocne abcopbumm Bnarn kpuctannuyeckas d¢opma O TapTpaTa
coeanHeHns cdopmynbl | He nsmeHsietca (gudppakrorpamma XPRD nocne abcopbuymm snarm

nokasaHa Ha dur. 42).

HacTosiee nsobpeteHne oTHOCUTCA kK cnocoby nonyveHus kpuctannuyeckon popmbl O

TapTparta coeanHeHus opMynbl |, B 4aCcTHOCTU, cnocob onuckiBaeTCs crnegyowmm obpasom:

CMeLmBaloT coeguHeHne dopmynbl | € nepBbiM  pacTBOpPUTENEM, pPacTBOPSIOT
coeanHEHUE O TeX Mop, Noka pacTBOP HE CTaHEeT MPOo3padqHbIM, U Takum obpasom nonyyaroT
pacTBop coefuHeHus popmyrnbl | B NEPBOM pacTBOPUTENE; CMELUMBAKOT BUHHYIO KUCMOTY CO
BTOPbIM pacTBOpPUTENEM, PacTBOPSIIOT €€ 0 TeX Nop, NoKa pacTBOP HE CTaHET NPO3paqHbIM, U
Takum oBpa3om nony4varT pacTBOP BUHHOW KUCIMOTbl BO BTOPOM pactBopuTene; fobaBnsioT
pacTBOp BUHHOW KWCMOTbI BO BTOPOM pacTBOPUTENE K pPacTBOpy coeaunHeHus dopmynbl | B
MEPBOM pacTBOpUTENE MpPU NEPEMELUMBAHMM, MNPOBOAST OXMNAKAEHME C KOHTPONUPYEMON
CKOPOCTbIO MPU MepemeluMBaHumn, cobuparoT TBEPAOE BELUECTBO, CyLLaT €ro C MonyyYeHUeM

Kpuctannuyeckon opmbl O TapTpaTta coeguHeHns popmynebil .

B HeKkoTopbIX BapuaHTax peanvsauun nepBbli pacTBOPUTENb U BTOPOWN pacTBOpUTENb

BbIOpaHbl U3 rPYNNbl, COCTOALLEN U3 alueToHa, aTunauyeTara u nobbix nx KomomnHaymn.
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B HeKOTOpbIX BapnaHTax peanusaymm MONsapHOE COOTHOLLEHNE coegnHeHna dopmynebl |
M BMHHOM kmcnotel coctaensieT 1:(0,5-1,5), npegnoututenbHo 1:(0,5-0,7), 6Gonee

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

B HekoTopbIXx BapuaHTax peanu3auyun B Kpuctannuyeckon dopme O TapTpara
coeanHeHnsa oopmynbl | MONSIPHOE COOTHOLLEHME COeaANHEHNS dopmynbl | 1 BUHHOW KMCMNOTbI

coctasnget 2:1.

B HeKOTOpbIX BapuaHTax peanu3auun KOHUEeHTpauma coeauHeHna dopmynel | B
ayetoHe coctasndet 15-70 mr/mn, npegnoytutenbHo 40-60 mr/mn, 6onee npeanodYTUTENBHO

50 mr/mn.

B HekoTOpbIXx BapuaHTax peanu3ayum KOHLEHTpauus BWHHOW KWCMOTbl B aLEeTOHe

cocrasnseT 5-35 mr/mn, npegnoututensHo 10-25 mr/mn, 6onee npegnoytTuTensHo 15 mr/mn.

B HekoTOpbIX BapMaHTax peanusaymm CMeLnBatoT coeguHeHne hopmynebl | ¢ aueToHom,
nosblwaloT Temnepatypy Ao 40-60 °C, npeanoututenbHo ao 50-55 °C, 4ytobbl pacTBOpuUTh

coeguHeHve opmynbl | ¢ 06pa3zoBaHMeM NPO3paYHOro pacTeopa.

B HekoTOpbIX BapmaHTax peanusauum BUHHYKO KUCMOT CMELLUMBAIOT C aueTOHOM,
Temnepartypy nosbiwatoT o 40-60 °C, npegnoututensHo go 50-55 °C, utobbl pacTBopuTb

BUHHYIO KMCNOTY C 06pa3oBaHMeM Npo3payHoro pacTeopa.

B HEKOTOPbIX BapuaHTax peanusayum kK coeguHeHnio dopmynbl | B aueToHe gobaBnstoT

BMHHYIO KNCIOTY B aueToHe npu 40-60 °C, npegnoytutensHo npu 45-55 °C.

B HekoTOpbIX BapuaHTax peanusauuMu OCYLLECTBMSIOT OXNaXAeHWe C peryrnvpyemon

CKOPOCTbI0, KOTOPOE PeanuaytoT C MOMOLLbIO CRIEAYIOLMX CTaAWIA:

nepemeLnBaloT cuctemy B TedeHue 0,5-3 yacos, npeanodyTUTENnbHO B TedeHue 1-2

yacos, npu Temnepatype 35-60 °C, npegnoytutensHo npu 40-60 °C;

oXnaxaarT cucTeMy, noaaepxmeasa Temnepartypy npu 15-35 °C, n nepemelumsatot B

TeveHue 0,5-3 yacoB, NpeanoyTUTENBHO B TeYeHNe 1-2 4acos;

oXnaxaarT CUcTemy, nogaepxusas Temneparypy npu 5-15 °C, Hanpumep, npu 5-10 °C,

n nepemeLlunsatoT B TeveHme 0,5-3 yacos, NpeanoyTUTENbLHO B TeYeHMe 1-2 4Yacos.

B Hactoswem Wu300peTeHMN OXnakaeHWe C KOHTPONMMPYEMOW CKOPOCTbID MOXHO
BbINOMHATL MOCTEMEHHO, CTYMEH4YaTo, W MOAAEPKUBATE OMPEAENEHHbI TeMNepPaTypPHbIN

Ananas3oH B Te4eHne onpeaerieHHOro BpemMeHn.
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B HekoTOpbIX BapumaHTax peanusauunm BO BPEMS OXNAKAEHUS C KOHTPONMPYEMOM
CKOPOCTbLIO, MOCHe nepemMelumBaHna CUCTeMbl B TeveHne 0,5-3 yacos, NpeanoyvTUTENbHO B
TeyeHne 1-2 yvacos, npu Temnepatype 35-60 °C, npeanoututensHo npu 40-60 °C,
OCYLLECTBNSIIOT KOHLEHTPMPOBAHNE PacTBOPUTENS 40 OLHOW TPETU UNU ABYX TPETU UCXOLHOr0

obbema, xenaTenbHOo A0 NOoNoBUHbI UCXOAHOro oobema.

B HekoTopbIX BapuaHTax peanusayuMm BO BPEMS OXNAXKAEHUS C KOHTPONMpyemoun
CKOPOCTbIO, MOoCcne nogaepXaHns Temneparypbl cuctemol npu 15-35 °C n nepemewmsaHns B
TeyeHne 0,5-3 wuvacos, npeanoyTUTENBHO B TeyeHue 1-2 vacoB, OCYLWECTBNAIOT
KOHLIEHTPUPOBaHNE pacTBOpUTENS A0 OAHOW TPETM UMM ABYX TPETU UCXOAHOro obbema,

»KenaTenbHO 40 NOMOBUHbI NCXO4HOro obbema.

B HekoTOpbIX BapwaHTax peanusauyum 4yuctota coeguHeHna dopmynbl | coctaBnaer

Bonee 90 %, npeanoututensHo 6onee 95 %, 6onee npegnoyututTensHo 6onee 99 %.

B HekoTOpbix BapuaHTax peanu3auyum CywiKy CobpaHHOro TBEpAOro BellecTBa
ocywlecTsnsaoT npyu temnepatype 40-60 °C npy NOHMXKEHHOM AaBNEHMU UNU C MOMOLLBIO

BO34YXOAYBK/ B Te4eHue 5-48 yacos, NpeanouTUTENLHO B TeUYeHne 16-28 yacos.

HacTtosiwee wnsobpeteHne Takke obecneuymBaeT apMaueBTUYECKYIO KOMMO3MLMIO,
coaepxaLlyo Kpuctannmyeckyro opmy 1 coegmnHeHus doopmynbl |, Kpuctannuyeckytro gopmy
A mmgpoxnopuga coepguHeHus opmynbl |, Kpuctannuyeckyto copmy B rugpoxnopuaa
coeaunHeHus copmynbl |, kpuctannunyeckyro opmy C rugpoxnopuga coegmHernsa gopmynbi |,
Kpuctannuyeckyto copmy D cynbdaTta coeguHeHns copmynbl |, Kpuctannuyeckyro copmy E
dochata coeauHeHuss opmynel |, Kpuctannuyeckyto cdopmy F docdara coegmHeHns
dhopmynbl |, kpuctannuyeckyto popmy G mesmnnara coegmHernsa dopmyrnbl |, KpUCTaNIMYECKyo
dopmy H rugpobpomuga coegnHeHna dopmynbl |, kpuctannuyeckyo copmy J rugpobpommga
coegnHeHunsa cdopmynebl |, kpuctannuyeckyto doopmy K rmgpobpommga coeauHeHus opmynbl |,
Kpuctannumyeckyro popmy L doymapara coegmHeHna copmynbl |, Kpuctannmyeckyro popmy M
OeHsoncynbhoHaTa coeauHeHuss dopmynbl |, kpuctannuyeckyto copmy N yutparta

coeaunHennsa gopmynbl | n/unmn kpuctannmyeckyto popmy O TapTpaTta coeauHeHns popmynbl | .

Hactosawee wnsobpeteHne Takke obecneumBaetr apmMaueBTUHECKUA  COCTaB,
cogepkawun kpuctannnyeckyo opmy 1 coegmHeHus chopmynebl |, Kpuctannmueckyto popmy A
rmapoxnopuga coeauHeHns dopmynel |, Kpuctannuueckyro dgopmy B rugpoxnopupa
coeaunHeHus dopmynbl |, kpuctannunyeckyro popmy C rugpoxnopuga coegmHenna gopmynbi |,
Kpuctannmyeckyto copmy D cynbdaTta coeguHeHuns opmynel |, Kpuctannmuyeckyro dopmy E
dochata coeauHeHuss opmynel |, Kpuctannuyeckyo dopmy F occara coegnHeHmna
dopmynbl |, kpuctannuyeckyto popmy G mesnnara coegmHeHnsa dopmyrnbl |, KPUCTaNNMYECKYO

dopmy H rugpobpomuga coegnHeHna dopmynbl |, kpuctannuyeckyro dopmy J rugpobpommga
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coegnHeHunsa cdopmynebl |, kpuctannudeckyto doopmy K rmgpobpommga coeguHeHus opmynsl |,
Kpuctannmyeckyto copmy L cbymapata coeguHeHus opmynel |, kpuctannuyeckaa gopma M
OeHsoncynbhoHaTa coeauHeHust dopmynbel |,  kpuctannumyeckyto dopmy N yutparta

coeaunHeHunsa opmynbl | u/unmn kpuctannmyeckyto popmy O TapTpaTta coeguHeHns popmynbl |.

MpumeHeHne kpuctannmyeckon opmel 1 coeanHeHnsa opmynbl |, KPUCTanMYeCcKon
dopmbl A rngpoxnopuga coeanHeHust popmynel |, kpuctannuyeckon popmbl B rugpoxnopmga
coeauHeHus dopmynbl |, kpuctannuyeckon opmel C ruapoxnopuaa coeguHeHns opmynsi |,
kpuctannuyeckon opmbl D cynbdara coegmnHerns dopmynel |, kpuctannuieckon opmbl E
docdata coeauHeHus opmynbl |, kpuctannuueckon dopmbl F dochata coegnHeHns
dopmynbl |, kpuctannuyeckon popmbl G Mesnnara coeguHeHna popmyna |, Kpuctannmyeckon
dopmbl H rugpobpomumaa coeanHeHrms opmynbl |, kpuctannuyeckon dopmbl J rugpobpomuga
coegunHeHunsa copmynebl |, kpuctannmyueckon popmbl K rmgpobpommnga coeguHeHuns oopmynbi |,
KpucTtannuyeckon cdopmel L pymapaTta coeauHenunsa popmynel |, kpuctannmyeckon gopmbel M
B6eH3oncynboHata coegunHeHua dopmynbl |, kpuctannuuyeckon opmbl N uyutpaTta
coeanHeHust popmynbl | n/unu kpuctannuueckon popmel O TapTparta coeguHeHns dopmynsl |
npu MNOMyYeHUN TEKapCTBEHHbIX CPEACTB ANA neyeHus 3aboneBaHMn WUNU  COCTOSIHUM,
cBs3aHHbiX ¢ JAK1/TYK2, npu 3TOM paHHble 3aboneBaHWst Wnn COCTOSHUS MOryT ObiTb
ayTOMMMYHHbIMK 3a60NEBaHUAMUN UNN HAPYLLUEHNSIMW, TAKUMWN KaK PEBMAaTOUAHbIA apTpUT Unn
BOCnanuTenbHble 3aboneBaHus UnM paccTpoMCTBA, a TaKKe PaKOBbIMU UMW ONYyXONEBbIMU

nponudepaTMBHbIMK 3a60NEBAHUSMMU UMW PACCTPONCTBAMM.

B HacToslemM M300peTeHun, ecrnv He yKkasaHO WMHOe, WCMoNb3yeMble Temneparypbl

OTHOCSITCH K BHYTPEHHUM TemnepaTtypam peakUMOHHOW CUCTEMbI.

Yto KkacaeTca TOYKM NNaBneHus, crneunanuct B AaHHOW o6nacTh TEXHUKUM MOXKET
noHaTb, yto npu OCK aHanvse cywlecTByeT onpeaeneHHbin AuanasoH OTKNOHEHWA Ans
haKkTU4eckn WU3MEPEeHHOW HayarnbHOW TOYKM NNaBMeHUs M3-3a BMUSHWUS WU3MEPUTENBHOrO
npubopa, CKOPOCTU HarpeBa, HOPMbl KPUCTANMOB W T. A.; KaK MNPaBuUIo, 3TU OTKIOHEHUS

HaxoasTca B npeaenax £ 5 °C.
KPATKOE ONMUCAHUE YEPTEXKEMN

Ha ®ur. 1 nokasana gudpakrorpamma XPRD kpuctannunyeckon oopmbl 1 coeguHeHns

dopmynbl | cornacHo HacTosiILeEMY N300PETEHMIO.

Ha ®ur. 2 nokasanHa tepmorpamma [CK kpuctannuuyeckon ¢opmbl 1 coeamHeHus

dopmynbl | cornacHo HacTosiILLEMY N300PETEHMIO.

Ha @our.3 nokasaHa Tepmorpamma TIA kpuctannumdeckon opmbl 1 coeguHeHus

dopmynbl | cornacHo HacTosiLeEMY N300PETEHMIO.
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Ha ®ur. 4 nokasaH rpacuk nsotepmbl ACI kpuctannuyeckon opmbl 1 coeamHeHns

dopmynbl | cornacHo HacTosiILEMY N300PETEHMIO.

Ha ®ur. 5 nokasaHo HanoxeHune peHTreHorpamm [OMNP kpuctannuyeckon dopmbl 1

coeaunHeHus opmynbl | cornacHo HacTodawemMy nsobpeteHunto o n nocrne ucnoitadma JCIN.

Ha &wur. 6 nokasaHa gaudpaktorpamma XPRD kpuctannuyeckon dopmbl A

rMapoxnopuaa coeamHeHnst popmyrnbl | cornacHo HacTosLemMy n3obpeTeHuto.

Ha ®owur. 7 nokasaHa Tepmorpamma [OCK kpuctannuueckon gopmbl A rugpoxnopuaa

coeanHeHunsa oopmynel | cornacHo HacTosweMy n3obpeTeHuio.

Ha @wur. 8 nokasaHa gaudpaktorpamma XPRD kpuctannuyeckon ¢opmbl B

rMApoXnopuaa coeamHeHnst opmyrnbl | cornacHo HacTosLemMy n3obpeTeHuto.

Ha ®our. 9 nokasaHa Tepmorpamma [OCK kpuctannuuyeckon copmbl B rugpoxnopuaa

coeanHeHus opmynbl | cornacHo HacTosALWeMy N306pEeTEHNIO.

Ha ®wur.10 nokasaHa Aaudpakrorpamma XPRD kpuctannuyeckon copmbl C

rM4POXNopuaa coeanHeHnsa opMyrbl | COrnacHo HacToALEMY N30DPETEHNIO.

Ha ®wur.11 nokasaHa tepmorpamma ACK kpuctannunueckon opmbl C ruapoxnopuaa

coeanHeHunsa oopmynbl | COrnacHo HacToaweMy N30BpEeTEHUIO.

Ha dur. 12 nokasana aundpaktorpamma XPRD kpuctannunyeckon dpopmbl D cynbdarta

coeanHeHunsa oopmynbl | COrnacHo HacTosaweMy N30BpETEHUIO.

Ha ®durypa 13 nokasaHa tepmorpamma OCK kpuctannuueckon cdopmbl D cynbdara

coeanHeHunsa oopmynbl | cCornacHo HacToaweMy N300pETEHUIO.

Ha ®ur. 14 nokasana gudppakrorpamma XPRD kpuctannunueckon copmbl E docdara

coeanHeHunsa opmynbl | cornacHo HacTosaweMy N30BpEeTEHMIO.

Ha @wur. 15 nokasanHa tepmorpamma [ACK kpucrannunyeckon ¢opmbl E docdara

coeanHeHunsa bopmynel | cornacHo HacToAWEMY U30BPETEHMIO.

Ha ®ur.16 nokasaHa audpaktorpamma XPRD kpuctannunueckon cdopmel F docdara

coeanHeHunsa hbopmynel | cCoOrnacHo HacToAWEMY N30BPETEHMIO.

Ha ®wur. 17 nokasaHa Ttepmorpamma [OCK kpuctannuueckon copmbl F docdara

coeanHeHunsa hopmynel | cCornacHo HacToAWEMY N30BPETEHMIO.
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Ha ®ur. 18 nokasaH rpaduk unsotepmbl ACI kpuctannuueckon gopmel F docdara

coeanHeHunsa oopmynel | COrnacHo HacTosWweMY N30BpETEHMIO.

Ha ®ur. 19 nokasaHo Hano)eHue peHtreHorpamm AP kpuctannuyeckon dopmbl F
doccata coeauHeHns opmynbl | CormacHO HacTosilemy M300peTeHMld 4O W nocne

ncnoitanus ACIT.

Ha ®wur. 20 nokasaHa audpakrorpamma XPRD kpuctannuyeckon dopmbl G mesunara

coeanHeHunsa oopmynel | cornacHo HacTosweMy n3obpeTeHuio.

Ha ®wr.21 nokasaHa Tepmorpamma [ACK kpuctannuueckon dopmbl G mesunnara

coeanHeHunsa opmynel | cornacHo HacTosweMy n3obpeTeHuio.

Ha ®ur. 22 nokasaH rpadpuk nsotepmbl ACI kpuctannuueckon opmbl G mesunnara

coeanHeHunsa oopmynbl | cornacHo HacTosweMy n3obpeTeHuio.

Ha owur. 23 nokasaHa paudpaktorpamma XPRD kpuctannuyeckon ¢opmbl H

rugpobpomuga coegnHeHns opmynbl | cormacHo HacTosLeMy M300pPETEHNIO.

Ha ®ur. 24 nokasana tepmorpamma [ACK kpuctannuyeckon gpopmbl H rugpobpommnga

coeanHeHus opmynbl | cornacHo HacTosAeMy N306pETEHNIO.

Ha owur. 25 nokasaHa paudpaktorpamma XPRD kpucrtannuueckon opmbl J

rmapobpommaa coeguHeHns opmMynbl | cornacHo HacTosLemMy N3oOpeTeHuIo.

Ha @wur. 26 nokasaHa audpaktorpamma XPRD kpuctannudeckon dopmbl K

rmapobpommaa coeguHeHns opmMynbl | cornacHo HacTosiLemMy N300peTeHNIO.

Ha ®wur. 27 nokasaHa tepmorpamma LCK kpuctannunyeckon dopmbl K rugpobpommaa

coeanHeHunsa oopmynbl | cornacHo HacTosaweMy N30BpEeTEHUIO.

Ha ®wur. 28 nokasaH rpadwuk wusotepmbl [ACIM  kpuctannuueckon dopmbl K

ruapobpomuaa coeguHeHns opmMynbl | cornacHo HacTosiLemMy N300peTeHNIO.

Ha ®ur. 29 nokasaHo HanoxeHue peHtreHorpamm LAMNP kpuctannmuyeckon dopmbl K
rmgpobpomnga coeguHeHns opmynbl | cormacHo Hactoswemy M3oOpeTeHuo 4o M nocne

ucnoitanusa ACIT.

Ha ®ur. 30 nokasaHa gudpakrorpamma XPRD kpuctannunyeckon doopmbl L pymapara

coeanHeHunsa hbopmynel | cormacHo HacToAWEMY U30BPETEHMIO.

Ha ®wur. 31 nokasaHa Ttepmorpamma [OCK kpuctannuyeckon dopmbl L dymapara

coeanHeHunsa hopmynel | cCornacHo HacToAWEMY N30BPETEHMIO.
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Ha &wur. 32 nokasaHa pgudpaktorpamma XPRD kpuctannuyeckon opmbl M

BeHsoncynbthoHaTa coegnHeHns HOopMyIbl | CornacHo HacTosWweMy U300pETEHNIO.

Ha &wur. 33 nokasaHa Tepmorpamma [OCK kpucrtannunueckon copmbl M

BeHsoncynbthoHaTa coegnHeHns GopmMyIbl | cornacHo HacTosweMy N300peTEHNIO.

Ha owur. 34 nokasaH rpaduk unsotepmbl [ACI  kpuctannmyeckon opmbl M

BeHsoncynbthoHaTa coegnHeHns HopmMynbl | cornacHo HacTosweMy N3o0peTeHUIo.

Ha dur. 35 nokasaHo HanoxeHue peHTtreHorpamm LAMNP kpuctannuyeckon copmbl M
BeHsoncynbthoHaTa coeauHeHns oopmynbl | CormacHo HacTosILEMY U30BpEeTEHNIO A0 U Nochne

ucnoitanusa ACIT.

Ha our. 36 nokasaHa audpaktorpamma XPRD kpucrtannuyeckon cdopmel N yutpara

coeanHeHunsa oopmynbl | cornacHo HacTosweMy n3obpeTeHuio.

Ha ®wr. 37 nokasana Ttepmorpamma [OCK kpuctannuueckon dopmbel N yutparta

coeanHeHus opmynbl | cornacHo HacTosALeMy N306pEeTEHNIO.

Ha ®ur. 38 nokasana gudpakrorpamma XPRD kpuctannuueckon opmbl O Taptparta

coeanHeHus opmynbl | cornacHo HacTosAeMy N306pETEHNIO.

Ha ®wur. 39 nokasaHa Tepmorpamma [ACK kpuctannunyeckon dopmbl O TapTparta

coeanHeHunsa oopmynbl | COrnacHo HacTosaweMy N30BpEeTEHUIO.

Ha our. 40 nokasaHa Tepmorpamma TIA kpuctannudeckon ¢opmbl O TapTparta

coeanHeHunsa oopmynbl | COrnacHo HacToaweMy N30BpEeTEHUIO.

Ha our. 41 nokasaH rpacdpuk mnsotepmbl OCIT kpuctannmnuyeckon gopmbl O TapTparta

coeanHeHunsa oopmynbl | cornacHo HacTosaweMy N30BpEeTEHUIO.

Ha ®ur. 42 nokasaHo HanoxeHue peHtreHorpamm MNP kpuctannuyeckon gopmbl O
TapTparta coeguHeHus opmynbl | cormacHo HacToswemy u3obpeTeHmio 40 M nocne

ucnoitanus ACIT.

Ha ®wur. 43 nokasaH cnektp 'H AMP kpuctannuyeckon popmbl 1 coeanHeHns dopmynbl

| cornacHo HacToALEMY N30OPETEHMIO.

Ha ®ur. 44 nokasaH cnektp 'H AMP kpuctannuueckon dopmbl O TapTpaTta coegmHeHns

dopmynbl | cornacHo HacTosiILEMY N30OPETEHMIO.
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Ha ®ur. 45 nokasaHo Hano)eHue peHtreHorpamm AP kpuctannuyeckon dopmbl F
doctara coeauHeHust dopmynbl | No M306peTeHNo nocne BbIAEPXKKM MPU  BbICOKON

Temneparype U B YCKOPEHHbIX YCIOBUSIX Aerpajauumn B TeYeHNe 2 Heferb.

Ha ®ur. 46 nokasaHo HanoxeHue peHtreHorpamm MNP kpuctannuyeckon gopmbl O
TapTparta coeauHeHns opmynbl | NO M30OpeTeHMo nocne BbIAEPXKKUM MPU  BbICOKOW

Temneparype U B YCKOPEHHbIX YCIOBUSIX Aerpajauumn B TeYeHne 2 Hepenb.

Ha ®ur. 47 nokasaHo HanoxeHue Tepmorpamm [ACK kpuctannuyeckon dopmbl F
docdarta coegmHeHns popmynbl | cornacHo HacTosweMy N30OpEeTEHNIO NOCNE BbIASPKKL Npn

BbICOKOM TeMnepaTtype 1 B YCKOPEHHbIX YCINOBUSX Aerpajaunm B TeyeHme 2 Heaernb.

Ha ®ur. 48 nokasaHo HanoxeHne Ttepmorpamm [ACK kpuctannuueckon copmbl O
BMHHOW KUCMOTbl COeAUHeHus opmynbl | cormacHo HacTosiemy Wu3obpeTeHnto nocne
BbIZEPXKKN MPU BbICOKOWM TEMMEpaType U B YCKOPEHHbIX YCMOBUSX Aerpajauuun B TeuveHune 2

Heaenb.

Ha ®ur. 49 nokasaHo HanoxeHusi peHtreHorpamm AP kpuctannuueckon opmbl 1
coeanHeHuss opmyrnbl | No n3o6peTeHnto nocne BbIAEPKKM NPU BbICOKOW Temneparype u B

YCKOPEHHbIX YCMOBUAX Aerpajaunm B Te4eHne 2 Heaenb.

Ha ®wur. 50 nokasaHo HanoxeHune Ttepmorpamm [OCK kpuctannuuyeckon copmbl 1
coeanHeHus opmyrbl | Mo n306peTeHnto Nocne BbIAEPXKKU MPU BbICOKOW Temneparype v B

YCKOPEHHbIX YCNOBUAX Aerpajaunm B Te4eHne 2 Heaenb.
BAPWNAHTbBI PEANTU3ALINN

HwkecnegytoLme BapuaHTbl peanusayum 40ononHUTENBHO 0OBACHAIT M300peTeHne, HO

He orpaHn4MBaloT o6bemM n3obpeTeHus.

No Mpubop Moaenb Flpov:-lio,qm Cnoco6 aHanusa
Mpnbop: Agilent 1200 DAD, cuctema
HPLC unu aHanorn4yHas

BbicokoadhdekTuBH KOHGpUrypaLMs
1 bIA XUAKOCTHbIN Agilent Adilent _
xpomaTorpac 1200, DAD g Xpomarorpaduyeckas KOJTOHKa:
(UPLC) Waters XBridge Shield RP18
4.6%x150 mm, 3,5 MKm

MoaswmxHas asa: A: 0,05 % BogHbIN
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pacteop hocHOPHON KUCHOTHI;

B: ayeTtoHuTpun

Mpubop: Agilent 1200 HPLC/6100
SQ System

YKngkocTHas Agilent Xpomarorpaduyeckas KOnoHka:
macc- HPLC/610 Agilent MKM
CNEKTPOMETPUS 0SQ AL
Mo asg dasa: A: 0,05 % TOYK
(LC-MS) System ABIDKHA ¢ wR ®
BOAE;
B: 0,05 % T®YK B aueToHuTpune
CnekTpockonus Ultrashield-Plus Digital NMR
AAEPHOro Spectroscopy
MarHUTHOrO AVANCE
pesoHaHca Il 400MHz BRUKER Okcnepument: N MPOTOH 'H
3KCNEPUMEHT (napameTpbl no
'H AMP YMOMYaHUIO)
MCTOUHNMK ceeTa CuK.
5 MHTEHCMBHOCTb PEHTrEHOBCKOro
lMopoLlKoBbIN
. nanyyenns 40 kB/40 wmA. Pexum
PEHTrEHOBCKMI
D8 BRUKER CKaHupoBaHua TeTa-TeTa. [uanasoH
ANpaKTOMETP Advance
PO yrnoB ckaHupoBaHua oT 4 o 40°.
OnvHa wara 0,05°.  Ckopoctb
ckaHuposaHus 0,5 cek/wiar.
BagewmBatior 2-4 mr obpasya u
NnoMeLlaT €ro B HErepMeTUYHbIN
anoMUHUEBBIN KOHTENHEpP, NO3BONNAS
OnddepeHymanbH
bl CKaHl/IpyI'OI.I.lI/H;I Q1000 TA o6pasuy AOCTNYb paBHOBECUA B
kanopumeTp (OCK) noTtoke asota (50 mn/muH) npn 25 °C,
1 nosbiWwarwT Temnepatypy ¢ 25 °C
40 300 °C npwu ckopoctn 10 °C/MUH.
Bagewwmsator 10-20 mr obpasuya wu
TepmorpasumeTpuy noMewarT €ero B NnaTMHOBLIN
€CKWUIA aHanusaTop Q500 TA KOHTelHep Ans obpasua,
(TrA)

BblgepxuBatoT obpasel B MOTOKe

asora (60 MI/MUH), 3arem
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NO3BONSIOT obpasuy AOCTNYb
paBHOBecus B noToke asota (40
Mi/mMuH) npn 25 °C, n nosbiwaroT
Temnepatypy ¢ 25 °C go 300 °C co

ckopocTbio 10 °C/MUH.

AHanusaTop
JUHaMUYEeCKon
copbuymn napos

(acm

Advantage
1

Surface
Measurement
System

BsgewwmBaotr npumepHo 10 wr
obpasua, yCTaHaBnmBatoT
Temnepatypy npu 25 °C, cywar B
TeyeHue 60 MUHYT npu BraxkHoctn 0
% wn onpeaenalT XapakTepUCTUKU
abcopbuymm Bnarm obpasyom npu
NU3MEHeHUn OTHOCUTENBbHON
BnaxHoctTh ot 0 % po 95 %, a
XapakTepuCTMKN ocylleHnst obpasua
npy  U3MEHEHWM  OTHOCUTENbHOW
BnaxHoctn ot 95 % po 0 %. War
N3MEeHeHUs OTHOCUTENbHOW
Bna)xHocTu cocrtaeBnsetr 5 %. Korga
CKOPOCTb M3MeEHeHust maccbl dm/dt
cTaHoBuTCA MeHblle 0,002 %, TO
cunTaroT MaccoBbI ©anaHc
AocTurHyteiMm. Kputepmnem 6anaHca B
UCMbITaHUN  SBNSAETCA  CKOPOCTb
n3meHeHua maccol meHee 0,01%/MuH
B TEYEHMNE 5 MUHYT, a MakcumarnbHoe
BPEMS HaCTYMNEHUs paBHOBECUS

cocTtaBngaeT 2 vyaca.

NoHHag
XpomaTorpadusa

ICS-2000
+ AS40
Automated
sampler

DIONEX

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

Temneparypa konoHku: 30 °C;

OnioeHT: BoAgHbIM pacteop 10 MM
KOH;

Ckopoctb notoka: 1,00 mn/MuH;

Cynpeccop: Dionex AERS 5004 mm;

SnekTpuyeckn TOK cynpeccopa: 25
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MA;

MpoaomknTenbHOCTL: 15 MUH

Cblpbe 1 peareHTbl, UCMOMb3yeMble B HAacTosILLeM U3obpeTeHun

Uncrota/
MaTepunan Homep napTtum M3roToBuTEmNb
copt
CoegunHeHune dpopmynbl V 98,0 % KM1009-1804001 ZINNOVA
CoeauHenue cdopmynebl [V 98,0 % KM1008-1804001 ZINNOVA
N,N-gumnsonponunatnnammH Shanghai Qiao Chemical
(DFI)PEA) HAA KM261A-1801002 Sgience Co,, Ltd.
Nanjing Chemical
SraHon / 1603210478 Rea’g egr’]t Co Lt
MeTaHon YOA P1176856 GENERAL-REAGENT
TeTtparnagpodypaHn (TIP) YOA P1167158 GENERAL-REAGENT
Onxnopmetan (OXM) YOA P1216848 GENERAL-REAGENT
Stunauetat (3A) YOA P1080359 GENERAL-REAGENT
AueToH YOA P1160778 GENERAL-REAGENT
Anhui Fulltime
AueToHUTPUnN HPLC 63081X20 Specialized Solvent &
Reagent Co., Ltd.
H-rekcaH YOA P1196621 GENERAL-REAGENT
OuniyeHHas Boga Munnun-Q ronyueHa s ToT xe Milli-Q
[EHb
MeTun-TpeTt-0yTUnoBbIN
3cpvﬁ)p (M'IYBS) YOA P1135054 GENERAL-REAGENT
Anhui Fulltime
N3onponaHon HPLC 6553I1U13 Specialized Solvent &
Reagent Co., Ltd.
. Shaanxi Rock New
Mannagwi Ha yrne (Pd/C) YOA KM416A-1603001 Materials Co.. Ltd.
T pUMETUr-OpTO-aLeTaT 98 %+ KM1013-1805001 | onanghai Titan Scientific
Co., Ltd.
Jiangsu Heng An
MupnanH rmgpoxnopng 98 %+ KM616-1703001 Chemical Industry Co.,
Ltd.
BPOMMiTM"CZ%ﬂZPOA”a” 45 % P1337848 Adamas-beta
BuHHas kucnota (L) 99 %+ P1311486 Adamas-beta
Ejgﬁg::ﬁ;ﬁ:::g:: 98 %+ P1257168 Adamas-beta
ConsHas kncnota 36-38 % P1246465 GENERAL-REAGENT
CepHas kucnota 95-98 % 20140301 Wuxi Jiani Chemistry
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Co., Ltd.
Meraricynbponoas >98,0% P1133997 GENERAL-REAGENT
kucnota
dymapoBas kicnoTta 99 % LU8OMS51 J&KCHEMICAL
dapmaues .. .
JInmoHHaga kncnora TUYECKN 160105001C Nanjing Chemical
Reagent Co., Ltd.
ynucras
N-TonyosncyneoHoBada Shanghai Lingfeng
yoney >99,5% 20101208 Chemical Reagent Co.,
Kkucnota
Ltd.
docdopHasa kucnota 85% H2160 Honeywell
Ynosutenb MeTannoB Ha
OCHOBE KpeMHUs Conepxan Shanghai Chiral
he cepel = Chemistry Co., Ltd
) 32 % y o, L
(TvonosbIW cunukarens)
Mmapokcua kanus B YOA 0.1 Momb/m
MeTaHone (pacTeop)
Mapodranar kanua YOA 299,5 % —_—

Mpumepnbl

Mony4yeHune coeauHeHusa oopmynoil Il

“‘\\\/éN
NN
H,N O Q Z
cl HCI HN
0N A0 \4 ON I\ o]
| N/ / N/ /
v 1

Mpumep 1 NMonyyeHne coeauHeHns popmynsi Il

OtaHon (4 mn), coeauHerne cdopmynel IV (0,20 r, 1,0 3kB.), coeauHeHne cdopmynbl V
(0,18 r, 1,0 aks.) 1 ANMSBA (0,39 1, 3,0 3kB.) gobasnnn B Tpexropnyto konby obvemom 25 mn n
nepemMeLuanu; B atmocgepe asota CUCTEMY Harpenu go temnepatypbl kunenua (70-80 °C) wn
nepemMeLLInBan B TEYEHME HOUM MpPU TEMNEpPAType KUMEHUS ¢ oBpaTHbIM XONMOAUINBHUKOM,;
cUCTEMY oxnaxganu Ao kOMHaTHou Temneparypbl (15-20 °C), npu aTom TBepable BeLlecTBa
BbiNanu B OCaAOK BO BPEMSI OXNAXAEHUS; K CUCTEME MO kKannsam gobaswnu Bogy (4 mn),

CUCTEMY MNepemelumBannM B TeYeHue 2 4acoB Npu KOMHaTHoW Temnepatype (15-20 °C);
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oTchunbTpOBaNK, PUNbTPOBANbHLIM 0CaA0K NMPOMbIBANM BOAHLIM PAcTBOPOM 3TaHona (2 mm,
1:1 06/06), punbTpoBanbHbIM 0CaA0K CyLuMnn B Bakyyme npu 45-50 °C B TeueHne 16 yacos;
ObIno nony4eHo npumepHo 0,21 r XKenToro TBEPAOro BELLECTBA C YMCTOTOW, ONPELENEHHON C
nomouybto LC-MS, 96,4 % (214 Hm) u BbIxozomM 69 %.

MS-ESI: [M+1]*: 303,1

'H SIMP (400 My, CDCls): 9,238 (c, 1H), 8,400 (a, 1H), 7,968 (&, 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 lNMonyyeHne coeguHeHns popmynbi

OrtaHon (120 mn, 20 o6vemos), coeauHeHne dopmynel IV (6,0 r, 1,0 3kB.), coegnHeHune
dopmynbl V (5,4 1, 1,01 aks.) u OUMNSA (11,7 r, 3,0 3kB.) gobasmnm B Tpexropnyto kondy
obvemom 250 mMn u nepemewanu; B armocdepe asora cucrtemy Harpenu go 70-80 °C
(BHYTPEHHsIA Temnepatypa) 1 nepemMeLumBani npu noagaepkaHun ykasaHHoOW Temnepartypbl B
TeyeHne 8 4acoB; cUCTeMy oxnaxaanu Ao KOMHaTHou Temnepartypbl (15-20 °C), npyn aTom
TBEPAble BELLECTBA BbiNanu B 0CaA0K BO BPEMS OXNAXAEHMUS; K CUCTEME No Kannam gobasunm
Bogy (120 mn, 20 o6bemoB), cUCTEMY NepemMeluMBany B TeYeHne 2 4acoB MpU KOMHAaTHOWM
Temnepartype (10-15 °C); otdunbTpoBanu, punbTpoBanbHbI OCAAO0K MPOMbIBANN BOAHbLIM
pactesopom ataHona (30 mn, 1:1), punbTpoBanbHbLIM O0CaoK Cywmnm B Bakyyme npu 50 °C B
TeyeHne 16 4vacos; Bcero Obiio NONy4YeHO NPUMEPHO 7,7 T XKENToro TBepAoro BellecTsa C

YNCTOTOWN, onpeaeneHHon ¢ nomoLlblo BOXKX, 95,5 % u Bbixogom 84,3 %.
HaHHble MS-ESI n "H AMP cooTBeTCTBYIOT npumepy 1.
Mpumep 3 NMonyyeHne coeguHeHns popmynsi Il

OtaHon (5 mn, 10 o6bemos), coeaguHeHue copmynel IV (0,50 r, 1,0 3kB.), coeauHeEHNE
dopmynbl V (0,45 1, 1,01 aks.) u OUMNSA (0,98 r, 3,0 3ks.) gobasnnn B Tpexropnyto konbdy
obbemom 25 mn n nepemewianu; B atmocdepe asorta cucrtemy Harpenm go 70-80 °C, kmnatunm
¢ obpaTHbIM XOMOAMIMBHUKOM N MEpEeMEeLUMBany B TEYEHUE 5 4acos; CUCTEMY OXnaxaanu 4o
kKomMHaTHon Temneparypbl (15-20 °C), npy 3TOM TBEpable BewlecTBa Bbinanm B 0OCaAOK; K
cucteme no kannam gobasunu sogy (5 mn, 10 061eMOB), CUCTEMY NEPEMELLMBANU B TEYEHNE 2
yacoB npu komHaTHou Temnepatype (10-15 °C); oTdunbTpoBann, 0Cafok Ha unbTpe
NpoMbIBanNu BoAHbIM pactBopom ataHona (1:1) (1,5 mn, 3 o6vema), hunbTpoBanbHbIA 0CaL0K
cywunu B Bakyyme npu 50 °C B TeyeHme 16 yacos; Bcero Obinio nonyyeHo npumepHo 0,54 r
KOPWUYHEBOrO TBEPAOro BELECTBA C YNCTOTOW, ONpeaeneHHon ¢ nomowpo BOXKX, 954 % un

BbIxogom 71 %.
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NaHHble MS-ESI 1 'H AMP cooTseTcTBYIOT npumMepy 1.
Mpumep 4 lNMonyyeHne coeanHeHns popmynsi Il

Otanon (5 mn, 10 o6vemos), coeaguHeHune chopmynbl IV (0,50 r, 1,0 3kB.), coeauUHEHNE
dopmynbl V (0,45 1, 1,01 aks.) u OUMNSA (0,72 r, 2,2 3kB.) agobasunn B Tpexropnyto konbdy
obbemom 25 mn n nepemelwianu; B atmocdepe asorta cucrtemy Harpenu go 70-80 °C, kmnatunm
¢ obpaTHbIM XOMOAMIBHUKOM M NMEepemMeluMBany B TeYeHne 5 4acos; cuctemy oxnaxaanu 4o
kKomHaTtHon Temneparypbl (15-20 °C), npn 3TOM TBEpAble BellecTBa BbiNann B 0OCaAOK; K
cucteme no kannam gobasunu sogy (7,5 mn, 15 06bemMoB), CUCTEMY NEPEMELLMBANMN B TEYEHNE
1 vaca npu komHatHon Temnepatype (10-15 °C); cuctemy oxnaxganm go 5-10 °C wu
nepemeLLnBani B Te4eHne 2 yacos; OoTUNbTPOBaNKU, 0CaaoK Ha PUNbTPE NPOMbINIA BOAHbLIM
pactesopom ataHona (1:1) (1,5 mn, 3 obbema), unbTPOBanbHbIA 0Caf0K CYLUMMN B Bakyyme
npu 50 °C B Te4yeHne 16 4yacos; Bcero Ob1no nonyvyeHo npumepHo 0,57 r KOPUYHEBOro TBEPLOro

BELLEeCTBA C YNCTOTON, onpeaeneHHon ¢ nomolbto BOXKX, 91,4 % u Bbixogom 75 %.
NaHHble MS-ESI u 'H SIMP cootseTcTByHOT npumepy 1.
Mpumep 5 MNMonyyeHne coegmHeHnsa copmynbl i

Otanon (50 mn, 10 o6bemoB), coeauHenne copmynel IV (5,0 r, 1,0 3kB.), coeanHeHne
dopmynbl V (4,5 1, 1,01 3ks.) n AUMNSA (7,2 1, 2,2 3kB.) aobasunu B Tpexropnytlo konbdy
obbemom 250 mn u nepemewanun; B atmocdepe asota cucrtemy Harpenm ago 70-80 °C,
KANATUNN ¢ OBpaTHbIM XOMNOAWUNBHMKOM W MNEpPEMELLUMBaNM B TeyYeHne 5 4acos; cuctemy
oxnaxganun Ao koMHaTHown Temnepatypbl (15-20 °C), npu 3TOM TBEpAble BELJeCTBa Bbinanu B
0CafokK; k cucteme no kannsam gobasunu sogy (75 mn, 15 o6bemoB), cuctemy nepemeLumsanm
B TeueHune 1 yaca npu komHatHon Temneparype (10-15 °C); cucremy oxnaxganm go 5-10 °C n
nepemMmeLlumnBann B TeYeHne 2 4acos; OTPuUnbTpoBanv, punbTPOBarnbHbIA OCaA0K NPOMbIBANM
BOAHbIM pacTBopom 3taHona (1:1, 15 mn), dunbTpoBanbHbIM OCaAO0K CYLUMNN B Bakyyme npu
50 °C B TeueHue 16 yacos; Bcero 6b1n0 NONy4YEHO NPUMEPHO 6,6 I XKenToro TBEPAOro BeLwecTsa

C YMCTOTON, onpeaeneHHon ¢ nomowbio BOXXX, 94,2 % u Bbixogom 86,7 %.
HaHHble MS-ESI n "H AMP cooTtBeTCTBYIOT Npumepy 1.
Mpumep 6 NMonyyeHne coeauHeHns popmynsi Il

Otanon (180 mn, 10 o6bemoB), coeauHeHue copmynbl IV (17,8 1, 1,0 3kB.), cOeAUHEHNE
dopmynbl V (16,0 r, 1,01 aks.) u OUMNSA (25,7 r, 2,2 3kB.) gobasnnn B Tpexropnyto konbdy
obbemom 500 mn v nepemewanun; B armocdepe asota cuctemy Harpenm ago 70-80 °C,
KANSTUNM ¢ oBpaTtHbIM XONMOAUNBHUKOM M MEpeMeluMBanyM B Te4YeHMe 5 vacoB; cuctemy

oxnaxganu Ao koMHaTHown Temnepartypbl (15-20 °C), npu aTOM TBEpAble BEleCTBa Bbinanu B
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0cagokK; k cucteme no kannam godasmnm sogy (270 mn, 15 061eMOB), CUCTEMY NEPEMELLMBANN
B TeueHune 1 yaca npu komHaTHon Temneparype (10-15 °C); cucremy oxnaxganu go 5-10 °C un
nepemMeLLnBann B Te4eHne 2 4yacos; OTuUnbTpoBanv, PuUnbTPOBarnbHbIM OCaA0K NPOMbIBaNU
BOAHbIM pacTsopom dT1aHona (1:1,5, 40 mn), dunbTpoBanbHbIA OCaA0K CYLUUNW B BaKyyme npu
50 °C B TeyeHne 16 uacos; Bcero 6bino nonyyYeHo npumepHo 23,0 r KOPUYHEBOrO TBEPAOro

BELLECTBA C YNCTOTON, onpeaeneHHon ¢ nomowbto BOXKX, 95,3 % u Bbixogom 85,2 %.
HaHHble MS-ESI n "H AMP cootBeTcTBYIOT Npumepy 1.
Mpumep 7 NMonyyeHne coeguHeHns popmynbi

OraHon (1000 mn, 10 obwvemos), coeauHeHne ddopmynsl IV (100 r, 1,0 3kB.),
coeauHeHune copmynbl V (89,9 r, 1,01 aks.) u OUMNSA (1432 r, 2,2 3kB.) fobasunu B
Tpexropnyto konby o6vemom 3000 mn 1 nepemewlanu; B atmocepe asota CUCTEMY Harpenu
Jo 85-90 °C (BHyTpeHHsi TemnepaTtypa npumepHo 75 °C), kunatunu ¢ obpaTHbiM
XOMNOAMNMBHMKOM U nepemeluvsany B TeyeHne 10 yacos; cuctemy oxnaxkganu A0 KOMHAaTHOW
Temnepatypbl (15-20 °C), npn 3TOM TBEpAble BELYeCTBa BbiNanuM B OC3A0K, K CUCTEME MO
kannam gobasunu sogy (1500 mn, 15 o6bemoB), cuctemy nepemeluMsanu B TeveHue 1 vaca
npu komHaTHon Temneparype (10-15 °C); cucremy oxnaxganm go 5-10 °C n nepemelumsanu B
TeyeHue 2 4acos; OTUNbLTPOBaNN, MPUNbTPOBArbHbIA 0CaA0K NPOMbIBANN BOAHbIM PACTBOPOM
ataHona (1:1,5, 06/06, 200 mn), punbTpoBanbHbIN OCafOK cywunu B Bakyyme npm 50 °C B
TeyeHue 16 yacos; Bcero Obiro nonyyeHo npumepHo 130 r KpacHOBaTO-KOPUYHEBOrO TBEPAOro

BELLECTBA C YNCTOTON, onpeaeneHHon ¢ nomoLlbto BOXKX, 94,2 % u Bbixogom 85,5 %.
HaHHble MS-ESI n "H AMP cooTBeTCTBYIOT npumepy 1.
Mpumep 8 NMonyyeHne coeguHeHns popmynsi Il

OraHon (2000 mn, 10 obwvemos), coeauHeHne dopmynbl IV (200 r, 1,0 3kB.),
coegunHeHue copmynbl V (179,7 r, 1,01 aks.) n OQUMNDA (286,4 r, 2,2 3kB.) gobasunn B
Tpexropnyto konby o6vemom 5000 mn 1 nepemewlanu; B atmocepe asota CUCTEMY Harpenu
fo 70-80 °C (BHYTpeHHAa Temnepartypa: npumepHo 65-70 °C), kmnatunn ¢ obpaTHbIM
XOMOAMNMBHMKOM U NepemMeluBany B TeYeHne 16 4acoB; cUCTEMy OXnaxkganu A0 KOMHAaTHOW
Temnepatypbl (15-20 °C), npu 3TOM TBEpAble BeELleCTBA BbiNanu B OC3AOK, K CUCTEME MO
kannam gobasunn sogy (3000 mn, 15 o6bemoB), cuctemy nepemelmBann B TedeHne 1 yaca
npv komHatHon Temneparype (10-15 °C); cucremy oxnaxganum go 5-10 °C n nepemewumsanu B
TEeYEeHne 2 4acos; OTUNLTPOBaNN, PUNbTPOBArbHbIA 0CaA0K NPOMbIBaNN BOAHbLIM PAacTBOPOM
staHona (1:1,5, no obwvemy, 400 mn), pMNbTPOBaNbHBIA OCALOK CYLUMA C MNOMOLLBIO

Bo3ayxogyekm npy 50 °C B TeueHue 16 vacos; Bcero 6biNO MOMy4YeHO nNpumepHo 251 1
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KpaCcHOBaTO-KOPUYHEBOIO TBEPAOroO BELLECTBA C YNCTOTON, onpefeneHHon ¢ noMmoLybio BOXKX,

93,4 %, copepxaHnem 94,7 % n Bbixogom 78,1 %.
HaHHble MS-ESI n "H AMP cooTBeTcTBYIOT Npumepy 1.
Mpumep 9 MonyyeHne coeagnHeHns popmynsi Il

OraHon (5000 mn, 10 obwvemos), coeauHeHne ddopmynel IV (500 r, 1,0 3ks.),
coeauHeHune dopmynbl V (450 r, 1,01 akB.) n QUMN3BA (723, 2,2 3kB.) fo6aBUnn B TPEXTOPIyHO
konby o6bemom 20000 mn 1 nepemeLuany; B atmocdepe asora cucrtemy Harpenu go 80-90 °C
(BHYTpeHHsA Temnepartypa: npumepHo 70-80 °C), kunatunm ¢ obpaTHbIM XONOAUMbHUKOM WY
nepemelunBany B Te4eHne 16 4yacoB; CUCTEMY Oxnaxganu 4O KOMHaTHOW Temnepartypsbl (25-30
°C), npun 3TOM TBEpPAbIE BELYeCTBa BbiNanuM B 0CajokK; B CUCTEMY MO kannsm jobasvnu Bogy
(7500 mn, 15 obvemoB), cuctemy nepemewmBann B TevyeHMe 1 4yaca npuM KOMHaTHOM
Temneparype (25-30 °C); cucremy oxnaxgarm ao 10-15 °C n nepemewwmsanun B TedeHune 2
4yacos; oTcunbTpoBanu, MUNbTPOBarbHbIA 0CaA0K NPOMbIBANM BOAHbIM PacTBOPOM 3TaHona
(1:1,5, no obbemy, 1000 mn), MNbTPOBaNbHLIA OCAAOK CYLUMNN B CYLUMNbHOM LKady B
Bakyyme npu 50-55 °C B TeueHne 24 yacos; Bcero 6bino nomny4yeHo npumepHo 623 r npogykTa ¢
YMCTOTOW, onpeaeneHHon ¢ nomoLbo BOXX, 93,7 %, konuyectsom octatoyHoro ataHona 0,5

%, coagepxaHnem 93,1 % un Bbixogom 76,2 %.
NaHHblie MS-ESI 1 'H SAMP cooTseTcTBYIOT npumepy 1.
Mpumep 10 MNony4veHne coeanHeHna popmynsi

Otanon (100 mn, 10 o6bemoB), coeauHeHue copmynbl IV (10,0 T, 1,0 3kB.), coeguHeHne
dopmynbl V (9,0 r, 1,01 3kB.) U OUMNSA (14,3 1, 2,2 3kB.) gobasunn B Tpexropnyko kondy
obbemom 500 mn n nepemewanu; cuctemy Harpenn go 70-80 °C, kmnatunm ¢ obparTHbiM
XOMNOAMMBHMKOM U NepemMeluBany B TeYeHne 16 4acoB; CUCTEMY OXnaxkganu 4O KOMHAaTHOW
Temnepatypbl (20-30 °C), npu 3TOM TBEpAble BelLJecTBa BbiNanuM B OC3A0K, K cCUCTEME
gobasunu sogy (150 mn, 15 o6bemoB), CUCTEMY MEepeMELUMBANN B TEYEHUEe 2 4acoB MNpu
komHaTHon Temnepartype (20-30 °C); cucrtemy oxnaxganun ao 5-10 °C n nepemewmsanv B
TeYeHne 2 4acos; OTUNLTPOBaNN, PUNbTPOBArbHbIA 0CaA0K NPOMbIBaNN BOAHbLIM PAacTBOPOM
ataHona (1:1,5, no o6vemy, 25 mn), PUNbTPOBANbHLIN 0CAAO0K CYLUMNU B CYLUMITbHOM LKady B
Bakyyme npu 50-55 °C B TeueHne 16 4yacos; Bcero 6bino nonyyYeHo npumepHo 13,7 r npogykra ¢

YNCTOTON, onpeaeneHHon ¢ nomoLlbo BOXKX, 93,7 % u Bbixogom 90 %.
NaHHble MS-ESI 1 "H AMP cooTseTcTBYIOT Npumepy 1.

Mpumep 11 MNony4yeHne coeagnHeHna popmynsi
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OtaHon (17 kr, 10 ob6bemoB), coegnHeHune copmynbl IV (2,2 kr, 1,0 3kB.), coegnHEHNE
dopmynbl V (1,98 kr, 1,01 3kB.) U OUMSBA (3,19 kr, 2,2 3kB.) gobasmnu B peaktop R0462 n
nepemeLuanu; B atmocdepe asora cuctemy Harpenm go 75-80 °C (BHYTpPeHHss Temneparypa
npumepHo 70-80 °C) n nepemewwwmBany B TedeHne 16 4acos;, cuUCTEMy oOxnaxganu Jo
KoMHaTHon Temnepatypbl (15-25 °C), npu 3aTom TBEpAble BeELjecTBa BbiNanu B OCaAoK;, B
cuctemy no kannsm gobasunu sogy (33 kr, 15 06beMOB), CUCTEMY NEPEMELLMBANMN B TEYEHNE 2
YacoB npu KomHatHon Temnepatype (10-15 °C); cuctremy oxnaxganm go 5-10 °C wu
nepemMeLLnBany B TeYEHne 4 yacoB; oTUNbTPOBaNN, PUNbLTPOBArbHbLIN O0Caa0K NPOMbIBaANM
BOAHbIM pPacTBOpPOM 3TaHona (sTaHon: Boga = 1:2, no obvemy, 6,2 kr), PUnNbTPOBaNbHbIN
ocajok cywmnu npu temnepatype pybawkn 45-55 °C B Bakyyme npu gasneHun < -0,08 MlMa B
TeyeHue 16 yacos; BCero Obino Nony4eHo NPUMEPHO 2,64 Kr KOPUYHEBOrO TBEPAOro BeLlecTsa
C 4MCTOTOW, onpeaeneHHon ¢ nomolbto BOXKX, 94,0 %, coaepxaHnem 93,4 % u BbIXO4OM
79,04 %.

NaHHble MS-ESI u 'H SIMP cootseTcTBYHOT npumepy 1.

MonyyeHue coeanHeHus copmynel i

IO IO
HNT O Pd/C HNT O

Mpumep 12 MNMony4yeHne coeanHeHnsa oopmynsl Il

B aBTOKnaB n3 Hepxasetowen cranm obvemom 100 mn nocnepgosartenbHo gobasmnn
coegnHeHune copmynbl Il (5,0 1), TP (50 mn, 10 o6vemos) u nannagun Ha yrne (0,75, 10 %
Pd/C ¢ snaxHocTtblo 50 %); cuctemy npoaynm asotom 5 pas, 3atem Bogopogom 5 pas;
JasrneHune B cucteme nosbicunn 4o 0,50 Mla ¢ nomoLlbo BOAOPOAA, 3aTEM CUCTEMY Harpenu
40 25-35 °C n nepemewmsanu npu JaHHOW TemMnepartype B Te4YeHne 24 4acoB; peakLUMOHHYIO
XMNAKOCTb OTPUNBTPOBANM 4Yepes AuaTtoMuT, OunbTpoBanbHbIA 0cagok npombiBann TP (20
M) N UNbTpaT CKOHLUEHTPUPOBanM Jocyxa C norydeHuem 4,2 r KOPUYHEBOro TBEPAOro

BELLECTBA C YNCTOTON, onpeaeneHHon ¢ nomowbto BOXKX, 94,9 % v Bbixogom 93,3 %.

MS-ESI: [M+1]*: 273,1
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H IMP (400 MI'y, 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 MNMonyyeHne coeanHeHnsa oopmynsl Il

B aBToknae u3 Hepxkasetowen cranm obbvemom 5000 mn nocnegosatensHo gobdasmnn
coegnHeHune copmynel 1l (120,0 r), TT® (2400 mn, 20 o6bemos) u nannagun Ha yrne (18 r, 10
% Pd/C c BnaxHocTbio 50 %); cuctemy npoaynm asotom 5 pas, 3atem BOAOPOAOM 5 pas;
JasrneHune B cucteme nosblcunn 4o 0,50 MlMa ¢ nomoLlbo BOAOPOAA, 3aTEM CUCTEMY Harpenu
40 25-35 °C n nepemewmBanu npu JaHHOW Temnepartype B Te4YeHue 24 4acos; peakLyMOHHYIO
MNAKOCTb OTOUNBTPOBANN Yepes AnaTtoMuT, OUnbTpoBarnbHbIN ocagok npombisanm TI® (600
M) (8o Tex nop, noka Ha TCX noytn He oBHapyxMBanock HanU4Me ryopecUEHTHOro NATHA),
U unbTpaT CKOHUEHTpupoBanu C nonyvyeHnem 130 r yepHOro nonyTBepAoro Bewecrtsa C

YNCTOTOW, onpeaeneHHoun ¢ nomoLlbto BOXKX, 91,7 % un Bbixogom 120,26 %.
NaHHble MS-ESI n 'H AAMP cootseTcTByOT npumepy 12.
Mpumep 14 lMNMony4yeHne coeauHenmsa opmyneil ||

B aBTOKnaB n3 Hepxasewwlen ctannm obbemom 5 n nocneposaTenbHO pobaBunm
coegnHeHne cdoopmynsi Il (100,0 r), TTP (2000 mn, 20 o6vemoB) u nannaguni Ha yrne (15,0,
10 % Pd/C ¢ BnaxHocTbio 50 %); cuctemy npoaynu asotom 5 pas, sarem Bogopoaom 5 pas;
JaBneHune B cucteme nosbicnnu 4o 0,5-1,0 MlNa ¢ nomoLbo Bogopoaa, Temnepartypy pydatuku
yctaHosunu Ha 30 °C, cuctemy nepemeLrumsani npu 4aHHOW Temnepatype B TedeHme 16 4acos;
PEaKUMOHHYIO KUAKOCTb OTPUNLTPOBaANM 4Yepes AMaToOMUT, UNbTPOBanbHbIA  OCaA0K
npombiBanu TId (1000 mn), Bcero 6bino nonyyeHo 3877 r pacteopa coeguHenus dpopmynel |l B
Tro.

Mocnepyowaa obpaboTtka 1: ykasaHHbIM Bbiwe dunbtpatr (1820 r, copepxawjuin
npumepHo 40 r coeanHeHnsa dopmynbl I, paccuntaHHbiX B COOTBETCTBUM C Bbixogom 100 %)
CKOHUeHTpupoBanu 40 (2-3 obvemos, 80-120 mn) ¢ NOMOLLBID POTOPHOrO UCMapUTENs, 3aTem
pacTBopuUTEnb 3amMeHunn ataHonom (2x150 mn), ckoHueHTpuposas 40 (2-3 obvemos, 80-120
mMn); 6bIno nony4YeHo 78 r pactesopa coegunHeHnsa popmynel || B aTaHone ¢ cogepxaHnem 47,25

% wn BbIxogom 92,14 %.

Mocnepyowaa obpabotka 2: ykasaHHbIA Bblwe dunbtpatr (450 r, copepxawuin
npumepHo 10 r coeanHeHnsa dopmynbl I, paccunTtaHHbIX B COOTBETCTBUM C Bbixogom 100 %)
CKOHLUEHTpMpOBanu Aocyxa C [MOMOLWbID pPOTOPHOro wucnaputens; nonydunm 105 r

KOPUYHEBATO-KPACHOro TBEPLOrO BELLECTBA.
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Mocnepyowaa obpabotka 3: ykasaHHbIA Bblwe dunbtpat (450 r, cogepxawun
npumepHo 10 r coeguHeHnsa dopmynbl I, paccunTaHHbIX B COOTBETCTBUM C Bbixogom 100 %)
gobasunun B konby, CKOHUEHTpupoBanu npumepHo 4o 30-40 mn (3-4 o6bemMoB) C NMOMOLLbLIO
POTOPHOrO  UCMapuUTens;, 3aremMm pacTBOpUTENb  3aMeHUnu  3TtaHonom  (2x50  mn),
CkOHUeHTpupoBas npumepHo o 30-40 mn (3-4 o6bemoB); MONyYMnN YEPHbIA MacCiAHUCTLIN
CKOHLIEHTPUPOBAHHbBIA OCTaTOK, KOTOPbIM HEMOCPEACTBEHHO MCMOMNb30OBanM Ha CneayloLllen

cTaguum.
HaHHble MS-ESI n "H AMP cooTtBeTcTBYIOT Npumepy 12.
Mpumep 15 MonyyeHne coeanHeHnsa oopmynol Il

B Tpexropnyto konby o6bemom 5000 mn nocnegosarensHo gobasunu TP (240 mn, 20
obbemoB), coeguHeHue dopmynbl Il (12,0 1) n nannaguwn Ha yme (1,8 r, 5 % Pd/C ¢
BnaxkHocTbio 50 %); cuctemy npoaynu asotom 5 pas, 3atem BOAopoaoM 5 pas; cucremy
nepemelumBanm B TedyeHne 48 yvacos, MNoAAepXuBas TemnepaTypy npu KOMHAaTHOM
Temnepatype (25-30 °C) u npu pasneHun sogopoga (npumepHo 0,1 Mla); peakuymoHHyo
XMAKOCTb  OTMNbTPOBanNM, UNbTPOBanbHbIM  O0CaAOK npombiBann TId (60 mn);
o6beaNHEHHbIN PUNbTPaT CKOHLUEHTPUPOBaNM C NOMOLLBID POTOPHOro mucnapurtena go 20-30
M1, pacTBOpUTENb 3aMeHUnu ataHonom (2x60 mn ), ckoHueHTpuposas o0 20-30 mn; 6bino
nonyyeHo 24 r pacrteopa coeauHeHusa dopmynbl || B 3TaHONE, KOTOPLIM HENnoCpeaCTBEHHO

NCNonNb3oBanu Ha CrneayoLen CTagun.
HaHHble MS-ESI n "H AMP cooTBeTCTBYIOT npumepy 12.
Mpumep 16 MNMonyyeHne coeanHeHnsa oopmynsl Il

B Tpexropnyto konby obbemom 5000 mn nocnegosartensHo gobasunu TId (1500 mn,
15 obvemos), coegunHeHne copmynbl Il (100 r) n nannagum Ha yrme (151, 5 % Pd/IC ¢
BnaxHoctelo 50 %); cmuctemy npoaynu asotom 5 pas, 3atem BOAOPOAOM 5 pas; cucremy
nepemelumBanM B TeyeHne 48 yvacoB, MNOAAEPXMBas TemnepaTypy Mpu  KOMHAaTHOM
Temnepartype (20-25 °C) n npu pgasneHnn sogopoga (npumepHo 0,1 Mlla); peakynOHHYyrO
XMNAKOCTb  OTunbTpoBany, UNLTPOBANbHLIM OCafok npombiBanu TId (200 wmn);
06beAMHEHHDBIN UNbTPaT CKOHLUEHTPUPOBANN ¢ NOMOLLLIO POTOPHOro ucnapurens 4o 200-300
mMn; 6bino nonyvyeHo 1856 r pactBopa coeguHeHus opmynbl II B TP ¢ uymuctoTon,

onpeaeneHHon ¢ nomoupo BOXKX, 94,2 %, cogepxxaHuem 43,2 % u Bbixogom 94,0 %.
NaHHble MS-ESI 1 "H AMP cooTseTcTBYIOT npumepy 12.

Mpumep 17 MNony4yeHne coeanHeHna oopmynsl Il
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B Tpexropnyto konby o6vemom 20000 mn nocnegosartensHo gobasunun TIO (12400 mn,
20 obbemos), coeauHeHune cdopmynel Il (620 r) n nannagui Ha yrme (93 1, 5 % Pd/C ¢
BnaxHocTelo 50 %); cuctemy npoaynu asotom 5 pas, 3atem BOAOPOAOM 5 pas; cucremy
nepemeLlunsann B TeyeHne 48 yacos npu komHaTHon Temnepartype (30-35 °C) v npu gasneHun
Bogopoda (npumepHo 0,1 Mrlla); peakuyUOHHYIO XMAKOCTb OT(UNbTPOBaNU depes AMaTtoMuT
(200 1), domnbTpoBanbHbIN OCagok npombiBann TIP (1200 mn), obbeanHEeHHbIn unbTpar
CKOHLIEHTPMPOBanM C MOMOLLbID POTOPHOro ucnaputensa go 1200-1800 mn; 6b1n10 NOnyyYeHo
1664 r pacteopa coegunHeHnsa dopmynbl Il B TP ¢ 4iaCTOTON, ONpeaeneHHONn C NMOMOLLbIO
B3OXKX, 93,8 %, cogepxxaHuem 34,57 % un sbixogom 110,6 %.

NaHHble MS-ESI 1 'H AMP cootseTcTByYHOT Npumepy 12.
Mpumep 18 NMonyyeHne coeanHeHnsa oopmynol Il

B aBToknas o6bemom 250 mn nocnegosarensHo gobasunun TIe (140 mn, 70 o6bemos),
coeanHeHue copmynel Il (2,0 r) n nannagun Ha yrne (0,3 r, 5 % Pd/C ¢ snaxHocTbio 50 %);
aBTOKMNaB HaKPbINN KPbILLKON W 3aTSHYNMW ramky; CUCTEMY NpoAynn asoTom 3 pasa, 3arem
BoAopoAOM 3 pasa; B aBTOKNaB 3akadanu Bogopos npumepHo Ao gasnenus 0,50 + 0,05 MMa,
BMYCKHOW KrianaH 3akpbifv; BKIOYUNN NEpeMeLLnBaioLLee YCTPONCTBO, YCTAHOBUB CKOPOCTb
BpaLleHnsa 500 o6/mMuvH; AaBneHne BogOpOAa B aBTOKNaBe nogaepxmsanm Ha yposHe 0,5 + 0,05
MMa v npn Temnepatype 25-35 °C, cuctemy nepemelmsany Ans NPOXOXAEHUSA peakuun B
TeyeHne 96 4acoB, PeakUMOHHYK XUAKOCTb OTdunbTpoBanu 4epes aguatomut (10 1),
unbTpoBanbHbIA ~ 0Cagok npombiBanu  TId (60 wmn), ob6beauHEeHHbIn dunbTpaT
CKOHLEHTPMPOBaNM Ha POTOPHOM UCnapuTene gocyxa C nonyyeHnem 1,8 r nonytBepgoro

BELLECTBA C YNCTOTON, onpeaeneHHon ¢ nomoLbto BOXKX, 91,2 % u Bbixogom 99,9 %.
HaHHble MS-ESI n "H AMP cooTtBeTcTBYIOT npumepy 12.
Mpumep 19 MonyyeHne coeanHeHnsa oopmynsl Il

B aBToknae o6vemom 500 n nocnegosatenbHo gobasunu TP (167 kr, 70 o6bemoB),
coeaunHeHune dopmynel I (2,64 kr) n nannagwm Ha yrne (0,4 kr, 5 % Pd/C ¢ BnaxHocTbio 50 %);
cucTeMy npoaynu asotom 5 pas, 3atem BOZOpPOAOM 5 pas; B aBTOKNaB 3akadanv BOLOPOA
npumMmepHo Ao gaeneHus 0,50 %+ 0,05 MIlla, BRyCkHOM KnanaH 3akpbliv, BKITHOYUNK
nepemMeLLnBaroLLee YCTPOUCTBO; AaBNEHME BOAOPOAA B aBTOKMABE MOAASPXKUBANU Ha YpOBHE
0,5 £ 0,05 MlNa n npu Temneparype 25-35 °C cuctemy nepemewumBanu Ans MPOXOXAEHUA
peakynn B TedeHne 120 yacos, cuctemy OTUNBLTPOBaNM Nog AaBreHMeM, OUnbTPOBanbHbIN
ocagok npombiBann TIP® (13 «kr); o0beauMHEHHbIM PUNbTPAT NeperHany Npu MOHKEHHOM

JasneHun (po 2-3 obbemos) ¢ nonydeHnem 11 kr pacteopa coegmnHeHnst gopmynbl Il B TTD ¢
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YNCTOTOWN, onpeaeneHHon ¢ nomowbio BOXKX, 90,7 %, cogepxxaHuem 18,5 % n Bbixogom 91,9
%.

HaHHble MS-ESI n "H AMP cooTBeTCTBYIOT Npumepy 12.
Mpumep 20 Mony4yeHne coeanHeHnsa oopmynol Il

B aBToknae n3 Hepxasetowen cranm obvemom 100 mn nocnepgosartenbHo gobasmnn
Tre (60 mn, 12 ob6vemos), coeanHerne cdoopmynei Il (5,0 r) n nannagun Ha yrne (0,75, 5 %
Pd/C ¢ snaxHocTblo 50 %); cuctemy npoaynum asotom 5 pas, 3atem Bogopofgom 5 pas;
JasneHune B cucrteme nosbicnnu 4o 0,5-1,0 MlMNa ¢ nomoLybo Bogopoaa, Temnepartypy pydatuku
ycraHoBunu Ha 30 °C, cuctemy nepemeluvBann B TeyeHue 42 4acoB Npu MOAAEPXKaHUU
yKa3aHHOW TemnepaTypbl; Mocrne  3aBepLUeHUs  peakuun  PeakuMOHHYK  XXWAKOCTb
OThUNbLTPOBANKN YEPE3 ANATOMUT, PUNbTPOBarbHbIN 0cagok npombisany TI® (100 mn); Bcero
Obino  nonyyeHo 197,8 r pactBopa coeauHeHus copmynbl I B TI®; pacteop
CKOHLEHTPMpOBaNM C MOMOLUbD POTOPHOro ucnaputens Ao (2-3 obvemos, 10-15 mn);
pacTBOpUTENb 3aMEHMNM 3TaHONOM (2x25 mn), CkoHUeHTpupoBas A0 (2-3 o6bemos, 10-15 mn);
Nnony4YyeHHoe coeauHeHne dopmynbl || B 3TaHONEe HENOCPeACTBEHHO MWCMONb3oBanu Ha

crneayoLlen ctagmm.
NaHHble MS-ESI 1 'H AMP cooTseTcTByHOT npumepy 12.

Mony4yeHue coeanHeHusa opmynoi |
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Mony4yeHne coeamnHeHna popmynsi |
Mpumep 21 MNony4yeHne coeanHeHna popmynsi |

B Tpexropnyto konby obvemom 250 mn gobasunu coeguHenune cdopmynel Il (51, 1,0
3KB.), TpumeTun-opto-auetar (6,6 r, 3,0 akB.) n TI® (125 mn); B atmocdepe asota cuctemy
Harpenn 4O KMneHusi ¢ obpaTHbIM XOMOAMIMBbHMKOM; B 3Ty K& Tpexroprnyt konby aobasunu
rmgpoxnopug nupmuagnHa (210 mr, 0,1 3kB.); B atmocdepe asota cucremy Harpenun 4o 75+ 5 °C
(BHYTpeHHsa Temneparypa 60-63 °C) u ocyLjecTBnanm peakymio B TeyeHne 8 yacos. KOHTponb
meTogom BOXX nokasan, 4to coeguHeHune copmynbl || NONHOCTLIO TpaHCcopMMpPOBanocs.

UncroTa coegnHeHnsa hbopmynbl | B NONy4EHHOW peakUMOHHOW XKuakoctn coctasnsana 93,1 %.
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Cuctemy oxnaxaann A0 KOMHATHOM TeMmnepaTtypbl, PEeaKUUOHHYK  XUAKOCTb
KOHLEHTPUPOBanu C MNOMOLLBbID POTOPHOrO uUcCnaputena A0 TexX Nop, noka He nepecrana
KOHAEHCcUMpoBaTbCA Xuagkas dnerma; k cucteme gobasunum sogy (50 mn), 3HadeHue pH
cuctembl gosenn go 9-10 ¢ nomowpo 4M pactBopa rmapokcuaa Hatpuga; CUctemy
akcTparmposann atunauetatom (50 wmn), otdunbTpoBany, UNLTPOBAnNbHLIA  0CaL0OK
npombiBanu atunadetatom (10 mn) ¢ nonydveHnem 3,5 r coeamHeHus opmynbl | B BUae
BnaxHoro npoaykra. KoHtponb ¢ nomowbto LC-MS nokasan, 4TO 4nicTOTa COEAMHEHUS
dopmynbl | coctaensna 99,22 %; MONyyYeHHbIn dunbTpaT OTAENUNW, BOAHYK dasy
akcTparmposann  atunadetatom (50 wmn), opraHudeckune  asel  obvegmHMnIn  n
CKOHLIEHTpMpOBanu gocyxa c nonyyeHnem 2,8 r coeguHeHns doopmynbl | B BUAE HEOUULLEHHOTO
npoaykra. KoHtponb ¢ nomowpio LC-MS nokasan, 4to uuctota coeauHeHua dopmynbl |

cocTtasndana 95,08 %.
MS-ESI: [M+1]*: 297,0

'H SMP (400 My, IMCO-d6): 8,78 (c, 1H), 8,32 (a, 1H), 7,25 (a, 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, TH).

Mpumep 22 Mony4veHne coegnHeHns popmynebl |

B Tpexropnyto konby obvemom 3 n gobasunu coeaguHeHue dopmynel Il (54 1, 1,0 3kB.),
TpumeTun-opto-auetar (71,5, 3,0 ak.) n TI'P (1,35 n); B atmocdepe asota CUCTEMY Harpenu
A0 KUNeHns ¢ obpaTHbIM XONOAUNBHUKOM; B 3TY e TPexropnyo konby gobasunu rugpoxnopug
npuanHa (2,27 r, 0,1 3kB.); B aTmocgepe asota cuctemy Harpenm ao 75 = 5 °C (BHYTpeHHsAs
Temnepartypa 60-63 °C) n peakuymto OCyLECTBNANM B TeYeHne 8 yacoB. AHanu3 C NOMOLLbHO
B3XKX nokasan, 4to B cucteme octanochk 1,5 % coeguHenus hopmynel |l; cuctemy oxnaxganu
A0 KOMHaTHOW Temnepartypbl, gobasunu TpumeTtun-opto-adetatr (11,9 r, 0,5 3kB.) wu
rmgpoxnopug nupuanHa (1,14 r, 0,05 akB.); B atmoccepe asota cuctemy Harpenm go 75+ 5 °C
(BHYTpeHHsIR1 TemnepaTtypa 60-63 °C) n peakymio OCyLLECTBNANM B TeYEHNE 4 yacoB. AHanus ¢
nomouybto BOXX nokasan, uto B cucteme ocrtanock 0,4 % coeauHeHns dopmynbl |l, yncrora

coegnHeHunsa oopmynbl | B peakynoHHON Xnakoctn coctasnana 91,6 %.

Cuctemy oxnaxgann [0 KOMHATHOM TEeMnepaTtypbl, PEaKUUOHHYK  XUAKOCTb
KOHLIEHTPUPOBanNu C MOMOLLBIO POTOPHOrO Mcrnaputensa A0 TEeX NOp, HE MoKa He nepecrana
KOHAEHCcupoBaTbCa xuakas dnerma; B cuctemy gobasunu sogy (540 mn, 10 o6bemos),
3HadyeHne pH cuctembl gosenu ao 9-10 ¢ nomowpio 4 M pactBopa rugpokcuga Hatpus;
oThmnbTpoBany, GUNbTPOBarbHbIN 0CaA0K NPpoMbiBanu sogon (270 mn), a 3atem MTB3 (270
MIT), NONYYEHHbIN PUNbTPOBanbHbIM 0CaA0K CyLumnn B Bakyyme npu 50 °C B TedeHune 16 yacos

C nomny4yeHnem 56 r HeOUMLLEHHOro CoeguHeHnss chopmynbl | C YMCTOTOW, OMpPEeaEeneHHOn C



56

nomowybto BOXKX, 96,32 %; nonyyeHHbIM HEOYULLEHHbIN NPOAYKT pacTteopunu B 600 mn
MeTaHona C MOfyYeHWEM MpO3payHOro pacTeopa, B KOTOpbIM AoBaBunn cpeactso Ans
yaarneHusi metanna Ha OCHOBE KpeMHUs (43 1) n akTMBMPOBaHHbIN yronb (5,4 r), cMeCb Harpenm
[0 KMneHnsi ¢ obparHbIM XONOAUNBHUKOM U MOAAEPXKUBANM 3TY TEMnepartypy B TeyeHne 1 yaca
(BHYTpeHHss1 TemnepaTtypa 50 °C); cuctemy oxnaxgann AO KOMHArHOW TemnepaTypsl,
OTMNLTPOBANKN Yepes AMaToOMUT, NPOMbIBann MmetaHonom (15 mn) 4o Tex nop, noka douneTpar
He nepectan nokasbiBaTb (NyopecUeHUnio; METaHOMbHbIN PaCcTBOP CKOHLUEHTpUpoBanu
4oCyxa, Npu 3TOM CKOPOCTb NEPErOHKN AUCTUNNSATa CTaHOBMMNACh MEASIEHHEE, K NonyYeHHOMY
TBepaomy BeulectBy gobasunu MTBEOS (540 mn), cuctemy Harpenun go 50 °C u kmnatunm ¢
obpaTHbIM XONMOAMWIBbHUKOM, a 3aremM nepemelumBany B TeyeHue 1 yaca Ao Tex nop, noka
TBEpAOE BELLUECTBO MOSMHOCTbIO HE pacTBOpUNoCb;, cuctemy oxnaxganum go 10-15 °C wun
nepemeLwmnBann B teyeHne 1 yaca, otpunbTpoBanu, OUNbLTPOBarbHbIM OCaA0K MPOMbIBANU
xonogHeim MTB3 (100 mn); nonyyYeHHbIN PUNbLTPOBAanbHbLIM OCaAoK CyLuMnu B Bakyyme npu 50
°C B TedyeHue 16 vacoB c nonyvyeHvem 28,0 r coeguHeHus dopmynbl | € yucToTOW,

onpeaeneHHon ¢ nomoLbo BAXKX, 98,8 %.
CoeaunHeHmne opmynsl | BbIAENANN N3 punbTpaTa;

®dunbTpaTt, NONy4YeHHbIM Ha npeablaywen onepauuu, CKOHLUEHTpMpoBanmM jocyxa C
nony4YeHnemMm nNpUMepHoO 23 r CBETNO-XENTOro TBEPAOro BeLwlecTBa; k Hemy agobasunn MTBS
(230 mn), Temnepatypy nosbicunn o 50 °C mn kmnatunu ¢ obpaTHbIM XONOAWIbHUKOM B
TeyeHne 10 MuHyT; gobaBnnn B CUCTEMY METAHOM OTAENbHbIMU NOPUMSMM 4O TeX nop, noka
obLee konmyecTso A406aBNEHHOro MeTaHona He coctasmno npumepHo 30 M, matepuan noyTn
pacTBOpuUnCs, a pacTtBop crTan npo3payHbiM; cuctemy oxnaxganm go 10-15 °C wu
nepemeLwwmBann B TeyeHne 1 vaca; otpunbTpoBany, UNbTPOBarbHbIM OCaf0K NPOMbIBANM
xonogHeim MTES (50 mn); pmnbTpoBanbHbI 0Ca40K Cywmnnu B Bakyyme npu 50 °C B TeyeHne
16 4yacoB ¢ nonyyeHuem 8,7 r noutn 6eCcLBETHOrO TBEPAOro BewecTsa (coeguHeHne hopmynbl

[) ¢ unctoTon, onpegeneHHon ¢ nomowbio BOXX, 97,8 %.
JanbHenLwasa oyncTka:

B peakunonHyto konby gobasunu coeguHerHne cdoopmynsl | (11,7 1) ¢ ynucroton 97,8 %,
nony4YeHHoe Ha npeablaywen onepaumm, n MTBES (60 mn), cuctemy pactupanu npy KOMHaTHOW
TemnepaTtype B TeuyeHne 4 vacos, OTMNbLTPOBanu, PUNbLTPOBaNbHbLIN OCaA0K MPOMbIBANM
MTBS (20 mn), 1 yKkasaHHbI (PUNbTPOBanbHbIM OCaAOK cywmnu B Bakyyme npu 50 °C B
TeyeHne 16 vacoB ¢ nonyyeHuem 10,8 r noutm OecuBeTHOro coeauHeHust popmynel | ¢

YNCTOTOWN, ONpPeaeneHHON ¢ nomoLlbo BOXKX, 98,1 %.

NaHHble MS-ESI 1 '"H SIMP ykazaHHOro Bblille COeanHeHUa opMynbl | COOTBETCTBYIOT

npumepy 21.
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Mpumep 23 lMNony4vyeHne coeanHeHna popmynsi |

B konby paobasmnn coeauHeHue copmynel || B TIP (45 r pacTtBopa, copepkallero
npumepHo 1 r coegnHeHns opmynel I, 1 3kB.), KOTOPOE HE MOABEPranoChb AOMOMHUTENBHOM
obpaboTke 1 ObINO NONy4eHO B npumepe 14, N pacTtBOp CKOHUEHTPUPOBanM C MOMOLLBIO
poTOpHOro ucnapurensa o 3 mn. B konby pobasunu Tonyon (5 M), 3aTemM CKOHLUEHTPUPOBanu
C MOMOLLbIO POTOPHOro ucnaputena A0 3 Mn, 3Ty CTaguio NOBTOPUNW ABaX4bl, MOMyyus

YEpPHbIA MaCHSHUCTLIA KOHLEHTPUPOBAHHbLIA OCTaTOK.

B Tpexropnyto konby obvemom 100 mn pobasunm 1,0 © YEpHOro MacrstHUCTOro
KOHLIEHTPUPOBAHHOIrO OCTaTtka, MONyYEHHOro Ha npeabiaylwen onepauuun, TPUMETUM-opTo-
adetat (1,32 r, 3,0 akB.) n Trd (25 mn); B atmocepe asota CUCTEMY Harpenu 40 KUNEeHus ¢
obpaTHbIM XOMOAUMNBHUKOM; B 3Ty e Tpexropnyto konby aobasunu rugpoxnopuj nupuauHa
(0,08 r, 0,2 3skB.); B armocepe asota cuctemy Harpenu po 65-70 °C (BHYTPeHHAS
Temnepatypa) W OCYLWEeCTBnAnM peakymo B TeveHme 5 vacos; otobpanum npoby wu
npotectupoBanu eé€. AHanu3 ¢ nomowpto BEXKX nokasan, 4to B pPeaKUMOHHOW KUAKOCTU
octanocb 0,48 % coeauHeHua dopmynbl |, n yncrtota coeagmHeHus dopmynbl | coctaBmna
90,10 %; cuctemy KMnaTUnNu ¢ obpaTHbIM XONOAUNBbHUKOM eLle B TeveHne 5 yacos, oTobpanu
npoby u npotecTnposanu eé€. AHann3 ¢ nomowlbto BOXKX nokasan, uto coeanHeHne opmynbl
[l B peakyMOHHOW >XMAKOCTU MOMHOCTbIO TPaHCHOPMMPOBANOCh, U 4YMCTOTa COEAUHEHMS

cdopmynbl | coctasuna 91,79 %.
Mpumep 24 MNony4veHne coeanHeHna popmynbi |

B konby aobasunn coegunHeHmne cdopmynel || B TIP (450 r pactBopa, copepKallero
npumepHo 10,0 r coegunHeHuns dopmynbl [, 1 3kB.), HE NOABEPrHyTOoe AOMOMHUTENBHOM
obpaboTke 1 Nony4YeHHoe B Npumepe 14, pacTBOp CKOHLEHTPUMPOBANN C MOMOLLbIO POTOPHOTO
ucnaputens o 20-30 mn. B konby po6asunu tonyon (50 mn), 3aTem CKOHLEHTpupoBanu ¢
NOMOLLbID pOoTOpHOro ucnaputensa Ao 20-30 mn, 3Ty ctaguilo NOBTOPUNU ABaXAbl, NOMy4ns
YEPHBIA MaCRSHUCTLIA KOHLUEHTPUPOBAaHHLIWM OCTaTOK, KOTOpbIN pactsopunu B TIP (20 mn, 2

ob6bema) ¢ obpasoBaHMEM NPO3PAYHOro pacTeopa.

B Ttpexropnyto konby obvemom 500 mn pobasunu pactsop TI®P, nonyyeHHbIn Ha
npeabiaywiern onepaymu, Tpumetun-opto-adetat (13,2 r, 3,0 akB.) u TId® (230 wmn); B
atmocdepe asoTa CUCTEMY Harpenu A0 KUMeHuUst ¢ obpaTHbIM XOMOAMIMBbHUMKOM; B 3Ty Xe
Tpexropnyto konby gobasunn rmgpoxnopug nupmauHa (0,8 r, 0,2 3kB.); B atmocdepe asoTa
cuctemy Harpenu go 65-70 °C (BHYTPEHHSAs Temneparypa) M OCYLECTBRASANM peakuyvio B
TeyeHne 10 vacos; otobpanm npoby u nportectupoBanm eé. AHanu3 ¢ nomoupto B3IXKX
nokasar, YTO B PeakUMOHHOM uakoctn octanock 0,7 % coeauHeHus copmynebl I, a yncrota

coeaunHeHua popmynel | coctasuna 90,1 %.
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Cucremy oxnaxaanu 4O KOMHaTHOM Temnepatypbl, Ao6asunu soay (20 mn, 2 obbema);
CUCTEMY KOHLEHTPUPOBanu C MOMOLLbO POTOPHOIO WUCNapuTens A0 TeX Mop, noka He
nepecrtasana KoHAeHcupoBaTtbes dnerma; B cuctemy gobasunu sogy (100 mn, 10 o6bvemos);
3HaveHue pH cuctembl goseny A0 9 C NOMOLLBI HACLILEHHOro pacrteopa kapboHarta kanuvs;
cuctemy otdhunbTpoBany, punbTpoBanbHbIN OCaA0K NocneaoBaTtensHO npombinn Bogon (50
M, 5 obbemos) n MTBS (50 mn, 5 06bemMoB); NPOMbITbLIN PUNBTPOBANBHLIN OCaAO0K CyLUMMN B
Bakyyme npu 50 °C B TeuyeHume 16 vacoB C nonydeHvem 9,2 r HEOUULLEHHOrO MNPOAYKTa
3EeMITUCTO-KENTOro LBeTa (coeguHeHne opmynbl |) ¢ YNCTOTOW, ONPeaeneHHON C NOMOLLbIO
B3>KX, 89,7 % v Bbixogom 84,5 %.

Ouuctka coegmHeHunsa opmynei |:

B konby gobasmnmn HeounLeHHbIN NPOAYKT (coeauHeHue dopmynsl 1) (5,0 r) ¢ unctoton
89,7 %, nony4eHHbIX Ha npeabiayLllen onepauun, n ataHon (50 mn), cuctemy nepemeLumsanm
npyv KOMHatHoW Temnepatype B TeyeHne 20 MUHYT A0 TEX Nop, noka marepuan noytu He
pacTBOPUICS N pacTBOP He cTan npos3payHbiM; k cucteme gobasmnu cunukarens (5,0 r, 1X),
CMCTEMY CKOHLEHTPUPOBANM C NMOMOLLbIO POTOPHOrO Mcnaputens Aocyxa, ANA AanbHeWnLwero
NCNONb30BaHWSA; TBEPAbIN HEOUMLLEHHbIN MPOAYKT, MONYYEHHbIN MOCME KOHLEHTPUPOBAHUS C
NMOMOLLbIO POTOPHOrO UCNapuTens, NOMeCTUN B KONMOHKY ¢ cunukarenem (40 r, 8X), 1 KONOHKY
3MMpoBanM CMELLaHHbIM PacTBOPOM 3Tunauerara n netponenHoro acgpupa (SA: M3 = 2:1);
dpakymmn, cogepxawyme coegmHenne gopmynbl | (koHTponb ¢ nomowpto TCX), cobpanu n
CKOHUEeHTpupoBanu gocyxa ¢ nonydernem 0,5 r coegnHeHusa dopmynbl | ¢ ynctoton 96,5 % n
3,2 r cBeTNO-XenToro coegmnHerns popmynbl | ¢ yncroron 99,3 %, onpeaeneHHoON ¢ NOMOLLbIO
BOXKX.

B konby pobaBunun coeauHeHue copmynbl | ¢ unctoton 99,3 %, onpeseneHHon ¢
nomouybto BOXKX, u MTBS (30 mn), cuctemy Harpenu A0 KUNeHnsa ¢ obparHbIM XONOANIbHUKOM
N KMNSTUNM ¢ 00paTHbLIM XONOAUNBHUKOM B TeYeHne 1 yaca; cuctemy oxnaxganu go 5-10 °C n,
nogfepXxvBasn YykasaHHylO Temnepartypy, CUCTEMY nepemewmBann B TeyeHne 1 vaca,
oThmnbTpoBany, UNBLTPOBanNbHbIN 0Caaok npombeiBann MTBS (5 mn) n dunbTpoBanbHbLIN
ocagok cywmnu B Bakyyme npu 50 °C B TeyeHne 16 yacoB C MOMy4YE€HUEM CBETO-KENTOrO,
noytn OecuBeTHOro, TBEPAOro BewlecTBa (coeguHeHne copmynel |) B konudectse 2,8 1 ¢
unctoton 99,8 %, onpegeneHHon ¢ nomowbtlo BOXKX, ¢ copgepxaHnem npumecen > 0,1 %.

CymMMapHbIv BbIXOA Ha BTOPOW N TpeTbewn ctagmsx coctasun 47,3 %.
Mpumep 25 lMNony4yeHne coeanHeHna popmynbi |

B konby aobasunu coeguHeHne cdopmynel || B TIP (130 r pactsopa, cogepallero
npumepHo 56 r coeguHeHust cdopmynel I, 1 3kB.), HEe NOABEPrHyTOE AOMOMHUTENBHOM

obpaboTke u nonyyYeHHoe B npumepe 14, pacTBOpUTENb 3aMeHUnu Tonyornom (2x280 mn),
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ckoHueHTpuposas 40 120-130 mn, 3aTtem 3ameHunn Ha TI'P (280 mn) 1 CKOHUEHTpUpoBanu 40
120-180 mn, gobasnas TP (500 mn) 40 TEX NOp, NoKa TBEPAOE BELLECTBO HE PacTBOPMIOCH U
pacTBOp He cTan npo3payHbiM, MOMYYEHHbIA PAaCTBOP MEPEHECNU B TPEXropnyl konby
ob6vemom 2 n, k cucreme gobasmnm TP (700 mn) n TpumeTmn-opto-auetat (74,0, 3,0 3kB.); B
atmocepe asota cuctemy Harpenn go 70-75 °C (BHYTPEHHAs Temneparypa) U peakuumio
ocywecTtensnm B TeveHne 10 vyacos; otobpanu npoby u npoTtectuposanu €é€. AHanms C
nomowpo BOXX nokasan, 4to B peakuyumoHHOW xuakoctm octanock 0,1 % coeanHeHus

opmynsbl I, @ ynctorta coeguHeHusa copmynsl | coctasuna 93,2 %.
pmMy. ) il pMy. ,

BbieykasaHHyO peakuMOHHYIO XUAKOCTb OXNaXKaanu O KOMHAarHOM Temneparypbl,
otobpanu 4acTb peakUMOHHOW XXUAKOCTU (COOTBETCTBYIOLLYIO KONMYECTBY, KOTOPOE CoaepXano
55 r coegmHenuns popmynbl |l 4o npoBegeHus peakuymmn), gobasunum sogy (110 mn, 2 obbema);
CUCTEMY CKOHLEHTPMPOBANKN C NOMOLLbIO POTOPHOro ncnaputensa 4o 110-160 mn (2-3 ob6bema);
K CKOHLEHTPUPOBaAHHOMY OCTaTKy mMeaneHHo gobasunu sogy (400 mn, 7 o6bemoB); cuctemy
nepemewmsany 30 MUHYT NpU KOMHATHOW Temneparype, 3atem agobasunu sogy (440 mn, 8
obbvemoB), cuctemy nepemewwmsany 30 MUHYT nNpu KOMHaTHou Temneparype (25-30 °C); pH
cuctembl gosenu Ao 8-9 ¢ nomowbto 50 % pactBopa kapboHata kanus (1,5 r (macca Bcero
pacteopa)); cuctemy nepemewmsann 30 MUHYT npu KOoMHaTtHoum Temnepatype (25-30 °C);
cuctemy oxnaxaanum ao 10-15 °C n nepemelwumsanu B TedeHmne 2 yacos npu 10-15 °C, 3arem
oThmnbTpOBanM B Bakyyme; punbTpoBanbHbIi ocagok cywmnnu npu 50 °C B TeueHue 24 yacos
C nonyyeHumem 55 r 3eMNUCTO-KENTOro coeauHeHus dopmynbl | ¢ yuctoton 96,6 %,

cogepxaHuem 87,53 % 1 BbIxog0M HeoumneHHoro npoaykra 80,4 %.
Ouuctka coegmHenus opmynbi I:

B konby pobaBunu HeoUMLLEHHbIN NPOAYKT (coeamnHeHne chopmynebl 1) (55 1) ¢ uncrtoTon
96,6%, onpeaeneHHon ¢ nomoLblo BOXKX, nonyyeHHbI Ha NpeablayLlen ctagun, cunukarenb
(110 r, 2X) n atanon (500 mn); cuctemy Harpenu go 50 °C n nepemewmsanun B TedeHme 30
MUHYT nipu 50 °C; cnctemy KOHLUEHTPUPOBANU C NOMOLLBIO POTOPHOMO Ucnaputensa 40 TeX nop,
noka He NpeKkpaTunca OTroH brnermbl, 3aTemMm pPacTBOPUTENb 3amMeHunn H-rentadHom (200 mn),
BbiNapmB Aocyxa; AobaBnnn B CUCTEMY CUNUKaresnb, U 3MOMPOBANnM Ha KONMOHKE, 3arnONHEHHON
cunukarenem (550 r, 10X); antoeHT npeacTasnsn cobon CMeLlaHHbIA pacTBOp dTMnaueTara u
H-renTaHa C MOCTENEHHbIM YBENUYEHMEM KONMUYECTBa 3Tunayerara BMAMNOTb A0 YUCTOro
atmnayetata (OQA:H-rentaH = 1:1); Gbinn cobpaHbl dpakymm € coeauHeHnem dopmynbl |

(kOMNOHEHT A) N dpakymm C NEPEKPECTHLIM KOMMOHEHTOM B (koHTponb ¢ nomoubio TCX).

dpakynto ¢ KOMMOHEHTOM A CKOHLEHTPUPOBANM C NMOMOLLBIO POTOPHOro MUcnapurtens
npumepHo o 100 mn, pacTBopuTeNnb B KOHLUEHTPUMPOBAHHOM OCTaTke ABaXAbl 3aMEHWUn
npumepHo Ha 200 mn meTaHona, 3atem ABaxabl 3ameHunu Ha MTBS (npumepHo 200 mn),

3atem K nomnyyeHHomy ocrtarky gobasunu npumepHo 300 mn MTBO; cuctemy Harpenu ¢
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obpaTHbIM XONMOAMIBbHUKOM W KUNATUAM B TeveHue 1 4yaca, 3atem CuCTemy oxnaxaanu Ao
KOMHaTHon Temnepatypsbl (25-30 °C) n nepemelumsanu npyv kOMHaTHoW Temnepartype (1 vac);
cuctemy oxnaxgann o 5-10 °C, nepemewmBanm npu 5-10 °C B Te4yeHue 2 4acos,
oThunbTpoBany, UNbTPOBanbHbIN 0cagok npombiBann MTBS (30 mn); ykasaHHbIN
hmnbTpoBanbHbIM 0OCaAoK cywmnu B Bakyyme npu 50 °C B TeueHne 16 4acos C NonyyeHuem
37,6 r CBETNO-XENTOro TBEPAOro BelwjecTsa (coeanHeHue copmynbl |) ¢ unctoton 99,85 %,

onpeaeneHHon ¢ nomoLbio BGXKX, ¢ cogepxanmem npumecen > 0,1 %.

dpakynto ¢ KOMMNOHEHTOM B CKOHLEHTpUpOBanu C NOMOLLBIO POTOPHOro MUcnapurtens
gocyxa, pactupanu ¢ MTBES (50 mn) B TeyeHne 1 vaca, cuctemy oxnaxaganu go 5-10 °C,
nepemewmsanu npu 5-10 °C B TeueHue 2 yacos, oTOUNLTPOBANN, PUNLTPOBAsbHBIN 0CaA0K
npombiBann MTB3 (10 mr); NPOMbITbIN PUMNLTPOBAarbHbLIM OCaA0K CyLUMnn B Bakyyme npu 50
°C B Te4yeHue 16 yacoB C nNonyvyeHnem 6 r CBETNO-XENToro TBEpPAOro BeLecTsa (CoeauHeHne
dopmynbl 1) ¢ unctoton 99,35 %, onpeaeneHHon ¢ nomoLbio BAOXKX, 1 ¢ gByma npyumecamm ¢

cogepxxaHuem > 0,1 %.

B konby pob6asnnum BbiLLEYNOMsIHYyTOE coegunHeHne copmynbl | (4,8 1) ¢ unctoton 99,35
%, MTB3 (50 mn) n ataHon (5 mn), cuctemy Harpenu ao 55-60 °C, nocrne 4ero kunaTunm c
obpaTHbiM XonogunbHUkOM B TeudeHue 0,5 vaca, cuctemy oxnaxganu A0 KOMHaTHOW
Temnepartypbl (25-30 °C), nepemeLwumBany nNpyv KOMHATHOW TemnepaTtype B TeyeHune 1 vaca;
cuctemy oxnaxaann ao 5-10 °C, nepemewmBanm npu 5-10 °C B Te4yeHue 2 4acos,
oThmnbTpoBany, GUNbTPOBanbHbIN 0cagok npombiBanu MTBES (10 mn); NPOMbITbIN
hmnbTpoBanbHbIA 0CaAA0K CyLumMnn B Bakyyme npu 50-55 °C B TeueHne 16 yacos ¢ nonyyYeHmem

4,0 r coeanHeHunsa dopmynsbi | ¢ yncroton 99,75 % n ¢ npumecamun ¢ cogepxarnem > 0,1 %.
Mpumep 26 MNony4veHne coeanHeHnsa popmynbi |

B konby pobasunu coegmnHeHne copmynbl Il B TIP (14,5 r pactBopa, copgepailero
npumepHo 5,0 r coeaunHeHuss copmynbl I, 1 3kB.), HE NOABEPrHyTOE AOMOMHUTENBHOM
obpaboTke n nony4yeHHoe B npumepe 14, pacTBopuUTENb 3aMEeHUnu Tonyonom (2x25 mn) n
CKOHUeHTpupoBanu npumepHo apo 10-15 mn, 3arem 3ameHunn Ha TIP (25 mn) un
CKOHUeHTpupoBanu npumepHo o 10-15 mn, 3atem gobasnanu TP (115 mn), noka TBEpaoe
BELLECTBO HE pacTBOpPUNOCb M obpasoBancs npo3payvHbi PacTBOP; MOMYyYEHHbIA pPacTBOpP
nepeHecnn B Tpexropnyto konby obvemom 500 mn; k cucteme fobaBunv TPUMETUN-OPTO-
ayetat (6,6 r, 3,0 3kB.); B atmocdepe asota CUCTEMY Harpenu A0 KuneHus ¢ obpaTHbIM
XONOAUMNBHUKOM; B 3Ty Xe Tpexropnyto konby gobasunu rugpoxnopug nupuauHa (0,42 r, 0,2
3KB.); B atmocdepe asota cuctemy Harpenu go 70-75 °C (BHYTpeHHsa Temnepartypa) u
peakuyuio oCyLLeCTBSNN B TedeHne 15 yacos; otobpanu npoby n npotectuposanu ee. AHanm3
¢ nomowpto BOXX nokasan, 4To B peakymoHHOW XuAkocTn octanocbk 4,0 % coepnHeHuns

dopmynebl |l; B cuctemy gobasunun tpumetun-opto-auetar (0,5 r) u rugpoxnopug nupuamnHa
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(0,1 1) n kmnaTUNN ¢ obpaTtHbIM xonoguneHMKom npu 70-75 °C (BHYTpPEeHHSIA Temnepartypa) B
TeyeHue 5 vacos; otobpanu npoby n npotecTuposanu ee. AHanun3 ¢ nomouypo BOXKX nokasan,
4YTO B peakyMOHHOM xumakoctnm octanock 0,05 % coepguHeHuss dhopmynbel I, a uuctoTta

coegunHeHuna popmynel | coctasuna 92,80 %.
Mpumep 27 lNony4vyeHne coeanHeHna popmynbi |

B konby aobasunun coeanHeHne cdopmynel || B TIP (817 r pactsopa, cogepxallero
npumepHo 282,6 r coeguHeHus cdoopmynbl I, 1 3kB.), HE NOABEPrHYTOE AOMONHUTENBHOM
obpaboTke M nony4yeHHoe B npumepe 14, pacTBOPUTENb 3aMEHUNM TONyonom (MPUMEPHO
2x1400 mn) M cKoHUeHTpupoBann npumepHo ao 550-850 mn, 3atem 3ameHunu Ha TIo
(npymepHO 2x1400 mMn) KU CKOHUEHTpupoBanu npumepHo o 550-850 mn, pobasnsnn TId
(npumepHo 6500 mn) 4O Tex nop, noka TBepAoe BELEeCTBO He pacTBOPUIOCH U pacTBOp He
cTan npo3spayHbiM; pacTBOp nepeHecnn B Tpexropnyio konby obbvemom 10 n; kK cucreme
fobasunu Tpumetun-opto-auetar (374,0 r, 3,0 3kB.); B aTMocpepe a3oTa CMCTEMY Harpenu 4o
KMneHmst ¢ obpaTHbIM XONOAWUINBHUKOM; B 3Ty e Tpexropnyko konby aobasunun ruapoxnopus
nupugunHa (24,0 r, 0,2 3kB.); B atmocdepe asora cucremy Harpenu o 70-75 °C (BHYTpeHHSS
Temnepatypa) W peakyumlo OCyWecTBnsnM B TeveHue 12 vacos; oTobpann npoby wu
npotectupoBanu ee. AHanms ¢ nomowpto BOXKX nokasan, 4To B pPeaKLMOHHOW XUAKOCTW
octanoch 4,1 % coeanHeHns opmynbl Il; yncrtota coeguHeHusa dopmynel | coctasmna 85,5 %;
B PeakUMOHHYIK cuctemy aodasumnun TpumeTun-opto-auetar (22 r) v ruapoxnopui nupuanHa
(1,4 r); B atmoccbepe asota cuctemy Harpenn fo 70-75 °C (BHYTpEHHsis Temneparypa) u
peakumio OCyLLeCTBRANN B Te4yeHne 5 yacos; otobpanu npoby n npoTectupoBany ee. AHanms ¢
nomowbo BOXX nokasan, 4to B peakuyUoHHOW xuakoctn octanock 0,7 % coeanHeHus

opmynsbl I, @ yncrora coeguHeHusa copmynsl | coctasuna 91,4 %.
pmMy. ) 4 pmy. )

PeakyMOoHHYIO >XMAKOCTb, MONYYEHHYIO Ha Mnpeablaylien onepauyum, oxnaxganu Ao
KOMHaTHOW TemnepaTtypbl, K Hen pobasunn 570 r BOAbl, CKOHLUEHTPMPOBAaNM CUCTEMY C
NOMOLLbIO POTOPHOro ncnaputens 4o 600-900 mn (2-3 obbema), CKOHLEHTPUPOBAHHbIA OCTaTOK
nepeHecnn B konby obvemom 10 n, B Hee meaneHHo gobasunu 2000 r Bogbl (MpUMeEpHO 7
o6bemMOB), CUCTEMY MEpPEMELLMBanN NPM KOMHaTHOW TemnepaTtype B TedeHne 1 vyaca, 3atem
gobasunu 2300 r Bogbl (NpumepHO 8 0OBLEMOB), CUCTEMY MEPEMELLUMBANM NMPU KOMHATHOW
Temneparype (25-30 °C) B TeueHue 1 yaca, 3HayeHue pH cuctembl gosenu 4o 8-9 ¢ NoMoLbio
50 % pactBopa kapboHata kanua (8,5 r); cuctemy nepemelumBann npu  KOMHAaTHOW
Temneparype (25-30 °C) B TedeHme 1 yaca, oxnaxganu go 10-15 °C n nepemewmsanu npu 10-
15 °C B TeueHue 2 yacos, oTpUNbLTPOBanu, PUnbTPOBarbHbIN 0CaA0K NpomMbiBany sogoun (500
r); NPOMbITbIM PUNBbTPOBanbHbLIN ocagok cywunu npu 50 °C B TeueHue 72 vyacos, oTbupas
npobbl N NpoBepsis coaepxaHne Boabl. CoaepxkaHue BoAbl, onpeaeneHHoe metogom Kapna

duwepa, coctauno 3,2 %. bbino nony4veHo 252 r cbIporo NpoaykTa 3eMIUCTO-XENTOro LseTa
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(coepnHeHue dopmynbl |) ¢ unctotom 97,5 %, onpeaeneHHon ¢ nomowbo B3IXKX,

cogepxaHuem 89,8 % 1 BbIXOAOM HEOUULLEHHOrO nNpoaykta 72,3 %.
Ouuctka coegmnHeHusa opmynbi |:

B konby pobasvnn 252 r HeounmweHHOro npoaykta (coeguvHeHune dopmynbl ),
MONYYEHHOro Ha npeabigywen onepaumm, n atadon (1004 r, ~ 1000 mn); cuctemy Harpenu a0
50-60 °C, nepemewmsanu npu 50-60 °C B TeyeHne 30 MUHYT, noka marepuan noytun He
pacTBOPUIICSA N PacTBOP He CTan Npo3payHbiM; CUCTEMY pasfenunn Ha ABe paBHble 4acTu, K
kaxkgon vactu gobasmnn cunukarens (252 r), Kaxgyr 4acTb KOHUEHTpMpOBanm € MOMOLLbLHO
POTOPHOrO MCraputens A0 TeX MNop, Moka MpPakTUYeCKU He nepecTtana KOHAEHCUpOoBaTbCH
dnerma; pacTBOpUTENb B KaXKAOW YacTu 3aMeHsNM H-rentaHom (272 r, ~ 400 mn) 40 Tex nop,
noka npakTU4Yeckn He nepecrana KOHAEHCMPOBATbCA drierMa; KOMOHKY C Cunukarernem
yanoTHUNM u 3anonHunu cunukarenem (3000 r, 200-300 mew) n H-rentaHom (5,4 «r, ~ 8 n),
HEOUYULLEHHbIN MPOAYKT, MOMYyYEHHbIW Ha npeablgylen onepauyuun, pasgenann ¢ MoMOLLbIO
KOMOHOYHOW Xpomatorpadum, anonpys CMeCcbto H-rentaH u 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) n yncTbiM aTUNayetarom (62 kr, 70
n); Obinn cobpaHbl Gpakymn, cogepxawme coeauHeHne Gopmynbl | (KOMNOHEHT A) U

nepeKkpecTHbIA KOMMOHEHT B (KOHTponb ¢ nomoLybio TCX).

®pakyuno, cogepxalyto KOMMOHEHT A, KOHUEHTpMpOBanmM C MOMOLLBIO POTOPHOrO
ucnaputens A0 Tex Nop, MNoka He nepecrana KOHAEHCMpoBaTbCs  prnerma;
CKOHLIEHTPUPOBAHHbIN  OCTaToOK nepeHecnn B konby obbemom 2000 wmn, 3ameHanm
pacteoputenb Ha MTES (370 r, ~ 500 mn) 40 Tex Nop, Noka He nepecTana KOH4EeHCUPOBaTbCH
donerma; K CKOHUEHTpupoBaHHOMY octatky gobasunu MTES (1330 r, ~ 1800 mn); cuctemy
Harpenum A0 KUMNeHust ¢ oBpaTHbIM XOMOAUNBHMKOM M KMMATUNKW B TeyeHne 1 yaca; cucremy
oxnaxgann A0 KomMHatHon Temneparypbl (25-30 °C), nepemewvBann npu KOMHaTHOW
Temneparype (1 yac); oxnaxaanum go 5-10 °C, nepemewwmsanu npu 5-10 °C B Te4eHmne 2 4acos;
oThmnbTpoBany, UNbTPOBaNbHbIN O0cagok npombiBann MTBO (75 r, ~ 100 mn); uucroTa
NPOMBITOrO OMNBLTPOBANBHOIO OCaaka, onpeaeneHHas ¢ nomoulpto BOXX, coctasuna 99,9 %;
hmnbTpoBanbHbIM 0Caaok cywmnu B Bakyyme npu 50 °C B TeyeHne 16 4acoB C NonyyYeHnem
190 r coegmHeHua dopmynbl | ¢ ynuctoTon, onpegeneHHon ¢ nomowbio BIOXKX, 99,9 % wu

cogepxanuem soabl 0,07 % no metogy Kapna duwepa.

dpakynto, cogepKallyto KOMNOHEHT B, CKOHUEHTpMpoBann Ha POTOPHOM mcnapuTene
Jocyxa; Nony4YeHHOe TBEPAOE BELLECTBO NepeHecnn B ogHoropnyto konby obvemom 500 mn;
pactsoputens 3ameHann Ha MTBEOS (85 r, ~ 120 mn) Ao Tex nop, noka He nepecrana
KOHAEHCMpPOBAaTLCA (Pnerma; K CKOHLUEHTpUpoBaHHOMYy ocTtaTky gobasmnm MTES (200 r, ~ 300
mMn) U metaHon (23 r, ~ 30 mn); cucTtemy Harpenm 40 KAMNEHUs1 ¢ oOpaTHbIM XONOAMMBHUKOM U

KANATUNN B TedeHne 1 yaca; cuctemy oxnaxaanu A0 KOMHaTHou Temnepatypbl (25-30 °C),
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nepemMeLunsany npyu KOMHaTHon Temnepartype (1 vac); oxnaxganm ao 5-10 °C, nepemeLruvsanu
npu 5-10 °C B TeyeHne 1 yaca; oTunbTpoBany, unbTpoBanbHbIN 0cagok npombisany MTBES
(22 r, ~ 30 Mn); NPOMBITBIV PUNBETPOBaNbHbLIM 0CaA0K CyLuMnn B Bakyyme npu 50 °C B TeyeHne
16 vacos ¢ nony4deHuem 20 r CBETMO-XKENTOro TBEPAOro Bewecraa (coeanHeHmne dopmynel 1) ¢

unctoTon 99,6 %, onpeseneHHon ¢ nomoLbio BOXXX.
Mpumep 28 lNonyyeHne coeanHeHna popmynbi |

B konby pobasunu coegunHeHne copmynbl Il B TIP (27,0 r pactsBopa, cogepaiiero
npumepHo 5,0 r coegnHeHna doopmynbl Il, 1 3kB.), Nony4yeHHoe B npumepe 19, pacTBopuTenb
3amMeHunn Tonyonom (2x25 mMn) W CKOHUeHTpupoBanu npumepHo po 10-15 mn; 3arem
pacTBopuTene 3ameHunu Ha TP (25 mn) u CKoHueHTpupoBanu npumepHo Ao 10-15 mm;
aobasnanm TI® (115 mn) 40 Tex nop, Noka TBEPA0E BELLECTBO HE PaCTBOPUINOCH U PacTBOp HE
cTan npospadHbiM; pacTBOp NepeHecnun B Tpexropnyko konby obvemom 500 mn; k cucreme
gobasunu tpumetun-opro-auetar (6,6 r, 3,0 3kB.); B aTMocdepe asoTta CUCTEMY Harpenu 4o
KMneHms ¢ obpaTHbIM XONOAWUMBbHUKOM; B 3Ty e Tpexropnyko konby aobasunun ruapoxnopus
nupuguHa (0,42 r, 0,2 3kB.); B atmocdepe asota cucremy Harpenm ao 70-75 °C (BHYTpeHHSS
Temnepatypa) W peakyumlo OCyWecTBnsnM B TeveHue 12 vacos; oTobpann npoby wu
npotectupoBann ee. BOXXX nokasana, 4To B peakymoHHOW uakoctm octanocb 0,19 %

coefunHeHuna oopmynel I, a uncrorta coeguHeHna oopmynel | coctasuna 93,3 %.
Mpumep 29 lMNony4veHne coeanHeHna popmynbi |

B konby nepeHecnu coeauHeHue copmynebl Il B TIP (5,40 kr pacteBopa, cogepkallero
npumepHo 1,0 kr coeguHeHna cdoopmynbl I, 1 3kB.), nony4eHHoOe B npumepe 19, pacTBopuTEnb
3aMeHUNN Tonyonom (2x4,3 Kr) N CKOHLUEHTPUPOBanu npUMeEpHO 40 2 1, 3aTeM pacTBOPUTENb
3ameHunu Ha TI® (4,3 kr) n CKOHUEHTPUPOBaNM NPUMEPHO 40 2 N, nocne 4yero gobasunun TIo
(19 kr), cnctemy nepeHecnu B peaktop odvemom 50 n; k cucteme gobasunm TPUMETUN-OPTO-
ayetart (1,32 kr, 3,0 akB.); B atmocchepe asoTa CUCTEMY Harpenu 4O KMNeHus ¢ obpaTtHbIM
XOnoauneHUKOM; aobasmnn rugpoxnopua nupmguHa (85,0 r, 0,2 3kB.); B atmoccepe asoTa
cuctemy Harpenu ao 70-75 °C (BHYTPEHHSAS Temneparypa) U peakuymto OCyLeCTBNASNN B
TeyeHne 12 vacos; otobpanu npoby u nportectuposanm ee. BIOXKX nokasana, 4to B
pPeakUMOHHOWN XMAKOCTU ocTanocb 4,22 % coepunHeHns dopmynel |l; ynctota coegnHeHns
dopmynbl | coctasuna 80,30 %; B peakyMoHHYK cuctemy gobaBunu TPUMETUMN-OpTo-aueTar
(80 r) n rmapoxnopua nupmnguHa (5 r), B atmocdepe asotra cucremy Harpenu ao 70-75 °C
(BHYTPEHHSIA TeMnepaTypa) U peakymo OCyLLECTBNANU B TeveHne 5 yacos; otobpanu npoby u
npotectupoBanu ee. BOXXX nokasana, 4to B peakyumoHHOW xugkoctm octanocb 0,56 %

coegunHeHusa hopmynel Il, a uncrora coeguHenns doopmynel | coctasmna 92,48 %.
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PeakUnoHHYI0 XNAKOCTb C NpeablayLlen onepayumn oxnaxaganm go 25 °C, gpobasunm 2,0
KI BOAbI; MEPErOHKY NPV MNOHWKEHHOM AaBreHun nposoaunu npu 45 £ 5 °C go obvema 2 n, B
POTOPHYIO UCMAPUTENBHYIO konby gobasunnu 2 N BOALI, XKNAKUA MaTepuan 13 konbbl nepeHecnu
B peakTop, meaneHHo gobasumnu 5 kr Bogbl, nepemewmsanu npu 25 °C B TeveHne 1 vaca; B
peakTop gobasunu 5 kr Boabl, nepemewmsanu npu 25 ° C B TeyeHne 1 yaca; B peakTtop no
kannam gobasunun 32 r 50 % pacteopa kapboHaTa kanusi, pH cuctembl gosenn 4o 8-9, cncremy
nepemewwmsanv npu 25 °C B TeueHune 1 yaca; Xxuakun matepman B peakrtope oxnaxaanu go 10-
15 °C, nepemewwvBanu B TeYeHMe 2 4acoB; CUCTEMY OTPUNLTPOBanNW, (PUMNLTPOBAarbHbIN
0CajoK NPOMbIBanNu 2 Kr BOAbI, a 3aTem cyLumnu B Bakyyme npu 45-55 °C B TeyeHune 48 yacos C
nonydeHnem 0,91 kr coegmnHeHuna dpopmynel | ¢ cogepxxkaHmnem Bogbl 0,2 % (no metoay Kapna
duwepa), ¢ uucrotonm 95,71 %, onpegeneHHon ¢ nomowbio BOXKX, cogepxaHnem 85,39 % wu

Bbixogom 71,4 %.
Ouuctka coegmHeHusa opmynsi I

B poTopHyto ucnaputenosHyto konby obvemom 20 n gobasunn coegmnHeHue opmynei |
(0,91 «xr) c wuucrtotom 95,71 %, onpeaeneHHon c nomowpbo B3IXX, nonyyeHHoe Ha
npeablayLien onepauyum, un ataHon (3,6 kr); cucremy Harpenu go 50-60 °C, nepemeLumsanu npu
50-60 °C B TeueHmne 30 MMHYT, NOKa mMaTepuan He PacTBOPWUICS W PacTBOP He CTan MoyTu
npo3payHbiM;, B YKa3aHHYIO Bbille POTOPHYIO UCNapuTenbHyo konby gobasBwnn cunukarenb
(1,82 «kr), cucTtemy CKOHUEHTpMpOBanM npwu MNOHWXKEHHOM gJasneHum npu 50-60 °C po
obpas3oBaHUsA CyxOro nMOpOLLKA; B YKa3aHHYlO Bbllle POTOPHYIO MWChapuTenbHy konby
pobasunu H-rentaH (1,82 kr), cMcTtemy CKOHLUEHTPUPOBanu 1 3aMeHunn pacteopuTens npu 40-
50 °C po ofbpasoBaHus Cyxoro MOpOLUKa; MOArOTOBMMAM COOTBETCTBYIOLLYK OUYULLEHHYIO
KOMOHKY, B kKoTOopyto gobasunu cunukarens (11 kr, 200-300 meLl), KONMOHKY YNIIOTHUMAN a30TOM;
B KONMOHKY AaofaBunn H-rentaH (27 Kr) U ee ynnoTHUNW as30TOM; B KOJOHKY Ao6aBunu
CMELLUaHHOE C CcunuKarenem coeavHeHue opmynbl |, CKOHUEHTPMPOBaHHOE Aocyxa Ha
npeabiaylierd onepauun; KOMOHKY  3foupoBann  H-rentaHom (18  kr), CMECbl0  H-
rentad/atunauetar (1:1 o6/06, 72 «kr; 1:2 06/06, 158 kr; 1:5 06/06, 142 «kr), CMECb H-
rentad/aTunayetar (1:5 06./06., 70 kr), cmecblo H-rentad/atunaugetar (1:5 06./06., 175 «r) n
atunaugetatom (205 kr) nocneposaTenbHo, cobupas dpakumn, cogepxaljmne coeanHeHune

chopmynbl | (KOMNOHEHT A) 1 NEPEKPECTHBIN KOMMNOHEHT B (KOHTponb ¢ nomoLypto TCX).

Opakumio, cogepallyo KOMMoHEHT A, gobasmnu B peaktop obvemom 50 n, cuctemy
CKOHUeHTpuposanu B Bakyyme npu 40-50 °C o MuHumanbHoro obbema, Heobxoammoro ans
nepemewwmsanus (~ 6 n); B peakrop gobasunu MTBES (5%5,0 kr), cuctemy KOHLUEHTpMpoBanu,
MEeHAs pacTBopuTtenb 5 pas; B peaktop gobasunu MTBES (1,2 kr), cuctemy Harpenu 4o KUNeHns
c obparHbim xonoguneHukom (50-60 °C) u kmnatunu B TedeHue 1 vyaca npu noaaepikaHum

yKasaHHOW Temnepartypbl; cuctemy oxnaxganum go 20-30 °C u nepemewwwmsanu (1 4ac) npwu



65

noaAepXXaHnm ykasaHHoOW Temneparypbl; cuctemy oxnaxaanu go 5-10 °C, nepemelumsanu npu
5-10 °C B TeyeHue 2 vyacos, OTunbTPOBanM, PUNbTPOBarnbHbIM 0Ccagok npombisanu MTBS
(0,25 kr); 6bino nony4eHo 0,62 kr coeanHeHus opmynbl | ¢ uncrtoton 100,0 %, onpegeneHHON
c nomowbto BSXKX; dunbTpoBanbHeii ocagok cywmnu npu 50 °C B TeyeHme 16 vacos C
nonydveHnem 0,55 kr coegmnHeHus copmynel |, cogepxawiero 0,04 % soabl (no meTony Kapna

duilepa) n octatoyHoe KonmyecTso Pd <2 u/mMrH.

®pakyno, copgepxalyro KOMMOoHeHT B, aobasunu B peakyuoHHyto konby, cuctemy
CKOHLEHTpMpOBanu B Bakyyme Ha BogsHou GaHe npu 45-50 °C o mMuHumansHoro obbema,
Heobxoanmoro Ans nepemewmsaHusa (npuMmepHo 1 n); B peakymoHHyo konby gobasunm MTBS
(2%1,5 «kr), cucremy Harpenu Ha soasHon 6aHe npu 45-50 °C, CkOHUEeHTpMpoBanu B Bakyyme o
MUHUManbHOro obbema Heobxogumoro AnNA  NepemMeLllmnBaHud, ABaXAbl  3aMeHAs
pacTeBopuTenb; B peakuynoHHyto konby aobasunn MTBS (1,5 kr) n abcontoTHein aTaHon (0,14
kr), cuctemy Harpenu ao 50-60 °C, nepemelwumBanu B TeyeHne 1 vyaca; >XUAKUA marepuwan B
peakumoHHoun konbe oxnaxaanu go 20-25 °C, cuctemy nepemelumsanu B Te4yeHne 1 yaca npu
NOAAEPKAHMN YKA3aHHOW TEeMnepaTtypbl; OXnadKaanu, TemnepaTypy >XuAKoro marepuana B
peakumoHHon konbe noHmaunu ao 6-10 °C, gaHHylo Temnepatypy nojjepXuBanu n cuctemy
nepemeLLnBany B TeYeHne 2 4acos; OTUNbTPoBanu, PUnbTPOBarnbHbIN OCaZ0K NPOMbIBANM
MTBS (0,24 «kr); pobasnnn B peakuMoHHyto konby dunbTpoBanbHbii ocagok, MTBS (1,5
kr)/abcontoTHein  ataHon (0,14 «kr); cuctemy nepemewwanu, Harpenm ao 50-60 °C,
nepemMmeLlumnBann B TedeHne 1 yaca npu NojAepKaHuy ykasaHHOW TemnepaTypbl; oxnaxganu,
Temnepartypy XMAKOro martepvana B peakymoHHown konbe cHmsmnm fo 20-25 °C, ykasaHHyro
Temnepatypy noaAepXxvBanyM U CUCTEMy NeEpemMelumBany B TedeHne 1 yvaca; oxnaxaanw,
Temnepartypy XuAKoro martepvana B peakuymoHHon konbe cHuaunm go 6-10 °C, ykasaHHyro
Temnepartypy nogepXumeanym u CUCTEMy NepeMeELLMBann B TEYEHUE 2 4acos; punbTpoBanu,
dunbTpoBanbHbIi 0cagok npombiBanu MTBS (0,24 «kr). Bbino nonydeHo 115 r BnaxHoOro
npoaykTa C YMCTOTOW, OnpegeneHHon ¢ nomowbld BIXKX, 99,8 % n MakCumanbHbIM
cogepkaHnem nHameuayanbHbelx npumecen 0,09 %; BNaKHbIM NPOAYKT CyLUMNM B Bakyyme npu
Temneparype 45-55 °C n npu gasneHumn <-0,080 MlMa B TeyeHne 16 yacos; ObINO NONY4YEHO
0,10 «r coegunHeHns dopmynbl |, cogepxkawero 0,08 % Boabl (onpeaeneHHon no metogy Kapna
Ouwepa), ¢ uucrtoton 99,8 %, onpegeneHHonm ¢ nomowpd BIXKX, ¢ makcmmanbHbIM

cogepkaHnem nHamemayansHbix npumecen 0,09 % n ocTaToyHbIM konmyecTsomM Pd < 2 u/MnH.

Ecnn He ykasaHO WHOe, coeauHeHne OopMynbl |, OKOHYaTenbHO OYULLEHHOE W
Mofny4YeHHoe B npumepe 27, UCNOMb3yT B Ka4eCTBE WCXOAHOrO marepuana B Creaylowmx

npvmepax.

Mony4yeHue kpuctannuyeckoun cbopmbl 1 coeanHeHus cbopmynoil |

Mpumep 30
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BnaHbin © HEOUMLLEHHBbIN NPOAYKT B BMAE PUNbTPOBaNbHOrO ocagka (CoeauHeHne
dopmynbl 1), nony4yeHHbIn B npumepe 21, obbvegnHunn, pacteopunu B MeTtaHone (40 mn); k
MEeTaHOMbHOMY pacTBopy AobaBunn CPeacTBO ANA yAaneHUs MEeTannoB HAa OCHOBE KPEMHUS
(4,0 ) n aktusmposaHHbin yronb (1,0 r), cucremy Harperm go 50 °C u nepemewwmsanu B
TeueHne 1 vaca; cucrtemy oxnaxganm go 10 = 5 °C mn nepemewmBann npu AaHHOW
Temnepatype B TeuyeHue 0,5 vaca; otdunbTpoBanu, GUNbLTPOBANbHLIM 0Ca0K NPOMbIBANU
MTB3 (15 mn); dounbTpoBanbHbIN 0Cagok cywmnnu B Bakyyme npu 50 °C B TedeHue 16 vacos ¢
nonyyeHnem 2,5 r noutn 6ecuBeTHOro TBEpPAOro BelwlecTBa (coeauHeHue dopmynbl 1) ¢
yncrtoton 98,4 %, onpegeneHHon ¢ nomowpo BEXKX. Mpn ucnbiTaHun TBEpAOE BELLECTBO
npeactaenano cobon kpuctannuyeckyto cdopmy 1 coeamHeHus opmynel | Ha dur. 1-4
npeacrasneHbl gudppakrorpamma XPRD, tepmorpamma [ACK, Tepmorpamma TIA un rpadwmk

nsorepmbl ACI1.

Mony4yeHue kpuctannuyeckoun cpopmbl A rugpoxnopuaa coeamHeHus popmynol |

Mpumep 31

MpumepHo 50 mr coeauHeHuss opmynbl | B3BECUNU M NOMECTUNU B HEBONbLUYHO
OyTbinky, gobasunn 2,5 mMn auetoHa, cucTemy noaBepranu ynbTpasBykoBonW obpaboTke wu
HarpeBaHWO 4O MNOMHOrO PacTBOPEHUS COEAUHEHMSI C MONyYEeHMEM pacTBopa COeAMHEHUs
dopmynbl | B auetoHe ¢ koHuUeHTpaumen 20 mr/mn. ByTbinky ¢ obpasyom MOMEcTUnM Ha
NNacTUHY MarHUTHOW MeLlanku, NPOM3BENM NepemMeluMBaHne Ha MarHUTHOM Meluanke wu
MeAneHHo no kannam gobasunu 0,73 MN  XNOPUCTOBOAOPOAHOW KUCNOTbl B  aLETOHEe
(KOHUEHTpaums XNOopUCTOBOAOPOAHON KUCMNOThI B auUeTOHe cocTaBnsana 25 mr/mn), npu 3Tom
obpasoBancs 6enbii 0CafoK, KPbIKY OYTbINKM MAOTHO 3aKPbiNM U NepemMeLunmBann Cuctemy
npyv KOMHaTHOW Temnepatype B TedeHue 1 AHS, 3aTteM CyCneH3uo LeHTpudyrmposanu u
cobpaHHoe TBepaoe BEeLWecTBO cywmnm B Bakyyme npu 40 °C B TEYEHME HOUM C NOSyYEHNEM
TBEpPAOro rugpoxnopuga coeauHeHns dopmynbl |. [pu ucnbiTaHUM TBEPAOE BELYECTBO
npeacTaensno cobon kpuctannmyeckyto dopmy A rugpoxnopuga coeguHeHust doopmynbl |

Ondbpakrorpamma XPRD un tepmorpamma [ACK npuseaeHbl Ha dur. 6 n 7.

Mony4eHue kpuctannuyeckoun opmel B rugpoxnopunaa coeamHeHus

doopmynbli |
Mpumep 32

MpumepHo 50 mr coeguHeHns dopmynbl | B3BECUNUM U NOMECTUNN B HEOOMbLUYHD
OyTbinky, gobasunu 2,5 mn stvnadetata, cuctemy NOABEPrnN yNbTpasBykoBon obpaboTke n
HarpeBaHWO 4O MOMHOr0 PacTBOPEHUS COEAUHEHUS C MONyYEeHMEM pacTBopa COeAMHEHUS

dopmynbl | B auetoHe ¢ koHUeHTpaumen 20 mr/mn. byTeinky ¢ obpasyom nomectunm Ha
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NNacTMHY MarHUTHOW MeLlanku, npouM3BENnu nepemMellnBaHne Ha MarHUTHOW Mellanke u
MeAneHHO no kannam gobasunu 0,73 Mn XNOPUCTOBOAOPOAHOW KUCMOTbI B 3Tunauyerare
(KOHUEHTpaums XnopucTOBOAOPOAHOM KUCMOThI B 3TMNaueTate coctaenana 25 mr/mn), npu
aTom obpasoBancsa Oenbi 0CagoK, KpbIWKy OYTbINMKM MMNOTHO 3aKPbIMM M MNEpemMeumBanm
CUCTEMY NPU KOMHaTHOW TemnepaType B TeYeHne 1 gHs, 3aTeM CYCrneH3nio LeHTpudyrmposanm
n cobpaHHoe TBEpAOE BELUECTBO CyLumnu B Bakyyme rnpu 40 °C B TEYEHUE HOUM C NOMNy4YEeHNEM
TBEpAOro rugpoxnopuga coeauHeHns dopmynbl |. [lpu ucnbiTaHUM TBEPAOE BeELEeCTBO
npeacrtaensano cobon kpuctannumyeckyrdo dopmy B rugpoxnopuga coeguHeHust oopmynbl .

Ondbpakrorpamma XPRD un tepmorpamma [ACK npuseaeHsl Ha dur. 8 n 9.

MonyyeHue kpuctannuyeckomn dopmbl C rugpoxnopuaa coeguHeHus

doopmynsli |
Mpumep 33

5 mr kpuctannuyeckon hopmbl A ruapoxnopuaa coeanHeHmns opmynbl |, NONy4YeHHoro
B npumepe 31, B3BECMNM WU MNOMECTMNM B Hebornbluyto OyTbinky, AobaBunu Noaxoasiiee
KONMUYEeCTBO MEeTaHona, MONyYeHHy cycneHsnio obpasya nepemelumsany npyv KOMHAaTHOW
Temnepatype B TEYEHME HO4YM, CUCTEMY LUeHTpudyrmposann ansa pasgeneHuss TBEPAOro
BELLECTBA U XXMAKOCTUW, TBEPAOE BELLECTBO cobpanu 1 CyLUMnn B Bakyyme B TEYEHMNE HOUN Npun
40 °C c nony4YyeHuem TBEpAOro rugpoxrnopuga coeguHeHns copmynbl | Mpyn ncnbitaHum
TBEpAOE BELEeCTBO nNpeAcTaBnsano cobon kpuctannmyeckyio dopmy C  ruapoxnopuaa
coeaunHenus gopmynsl |. Qudppakrorpamma XPRD n tepmorpamma CK npmuseaeHbl Ha dur. 10
n11.

Mpumepsbl 34 - 36

BbIn MCNONb30BaH TOT XXe MEeTo , Kpuctannusaymm, 4To 1 B npumepe 33. Pactsoputensb
ObIN 3aMEHEH Ha aueTOHUTPUI, H-TeNTaH U METUNITUNKETOH ANS NONMYYEHUSA KPUCTanIM4yeCcKon
dopmbl C rugpoxnopuaa coegmHenunsa dopmynel |. Mocne nceneiranna gudpakrorpammel XPRD
TBEPAbIX COEANHEHNI, NOMYYEHHbIX B npumepax 35-37, cCOOTBETCTBOBaNM AndpakTorpamMmam
Ha dur. 10.

Mony4yeHue kpuctannuyeckou chopmbl D cynbdata coeauHEHUS

doopmynsl |
Mpumep 37

MpumepHo 50 mr coeguHeHns dopmynbl | B3BECUNM U NOMECTUNN B HEBOOMbLUYHD

OyTbinky, gobasunm 2,5 mMn aueToHa, CUCTEMY MNOABEPINM YnbTpasBykoBon oOpaboTke u
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HarpeBaHWO 4O MOMHOrO PaCTBOPEHUS COEAUHEHUS C MONyYEeHMEM pacTBopa COeAMHEHUS
dopmynbl | B aueTtoHe ¢ koHUeHTpaumen 20 mr/mn. byTtbeinky ¢ obpasyom nomectunu Ha
NNacTUHY MarHUTHOW MeLlanku, NpOuM3BENU nepemMellnBaHue Ha MarHUTHOW Mellanke u
gobasunu 0,77 mn pactsopa CEPHOWN KUCMOTbl B aUEeTOHE (KOHUEHTpauusi CEPHOW KUCMNOTbI B
ayeTtoHe coctaeBndana 25 mr/mn), npu 3Tom obpasosanca 6enbii 0CagoK, KpbIwKy OyTbInKM
NAOTHO 3aKPbINM U NepemMeluMBanu CUCTEMY NPU KOMHaTHOW Temnepartype B TedeHue 1 aHs,
3aTemM CYCMNeH3uIo LeHTpudyrmposann n cobpaHHoe TBEpPAOE BELLECTBO CYLLUUNU B Bakyyme
npu 40 °C B Te4YeHUe HouM C NonyyeHnem TBEPAOro cynbdara coeauHeHns dopmynbl |. Mpu
UCNbITaHUN TBEPAOE BELLECTBO NpeacTaBnano cobon kpuctannuyeckyto opmy D cynbdarta
coeauHeHus opmynsl |. Audpakrorpamma XPRD n Tepmorpamma [CK npuseaeHbl Ha dur. 12
n13.

NMony4yeHue kpuctannuyeckou cbopmbl E bocchara coeanHeHns bopmynbi |

Mpumep 38

MpumepHo 50 mMr coeavHeHuss copmynbl | B3BECUNN M NOMECTUNU B HEBONbLUYHO
OyTbinky, gobasmnu 2,5 mn aTvnayertarta, CUCTEMY NMOABEPrNN ynbTpasBykoBon obpaboTke n
HarpeBaHWo 4O MOMHOrO PacTBOPEHWUsI COEAWHEHUS C MOMNyYeHMeM pacTBopa COoeAuHEeHUs
dopmynbl | B aueTtoHe ¢ koHUeHTpaumen 20 mr/mn. Bytbinky ¢ obpasyom nomectunu Ha
NNacTUHY MarHUTHOW MeLlanku, nNpOuM3BENu nepemMeluMBaHne Ha MarHUTHOM Mellanke wu
MeANeHHO no kannam aobasunn 0,86 mn pactBopa OCKHOPHOM KUCMOTblI B aUETOHEe
(koHUeHTpaums docopHOM KUCNOTbl B aueToHe cocTasnana 25 wr/mn), npyv  3TOM
obpasoBanca 6enbi 0CafoK, KPbIWKY OYTbINKA MAOTHO 3aKPbIMM U NepemMeLunBann CUctemy
npyv KOMHaTHOW Temnepatype B TedeHue 1 AHS, 3aTeM CYCNeH3uo LeHTpudyrnposanun u
cobpaHHoe TBepaoe BELWecTBO cywmnm B Bakyyme npu 40 °C B TEYEHUE HOUM C NOMyYEHNEM
TBEpAOro doctara coeguHeHnss opmynel . Tpu  wucneiTaHMM TBEPAOE BELLECTBO
npeacTaensno cobon kpuctannuyeckyto popmy E doctaTta coegmHeHms dopmynel . Ha dur.

14 n 15 npeacrasnenbl gndpakrorpamma XPRD n tepmorpamma JCK.

McnbiTaHne Ha npoueHT coneobpasoBaHusa Kpuctannuyeckon copmel E docdara

coegnHeHunsa opmynel | Obin NpoBEAEH C MOMOLLBID MOHHOW XpomaTorpachun:

MpumepHo 0,5 r kpuctannmyeckon opmbl E docara coeanHeHns dopmynbl |
B3BECUITM U NOMECTUNN B HEOONbLUYKD OYTbINKY C XKnakown ason, NonHOCTbI pacTBopunn B 1
M1 BOAbI, @ 3aTEM UCMNONb30Bann B KA4eCTBE UCMbITyeMoro pactsopa. MatoyHbii (1000 y/mMnH)
CTaHZapTHbIA pacTBop hocdopHOn KMCnoTel pasbasunu sogon B 10 u 20 pas, 4tobbl NONy4nTb

CTaHZapTHbIA pacTBop ¢ koHUueHTpaumen 100 4/mnH 1 50 4/MInH, COOTBETCTBEHHO.
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NcnbiTaHne ¢ NOMOLLBIO MOHHOW Xpomarorpadum Obinv npoBefeHbl 4NA UCMNbITYEMOro
pacTeBopa M CTaH4apTHOro pacTBopa, COOTBETCTBEHHO, CM. Tabnuuyy 16, B KOTOpOW onucaH
MeTog ucnbiTaHns. CTpounn CTaHAAPTHYIO KPMBYHO, HA KOTOPOW NNowagb nvka npoTUBOUOHA
Ha WMOHHOW Xpomarorpamme COOTBETCTBYET KOHLEHTpauum NPOTUBOMOHA B CTaHAAPTHOM
pacTBope, KOHUEHTpaumMio NPOTUBOMOHA B KaxkaoM obpasLe paccynTbiBanu ¢ UCNONb3OBaAHUEM
MeTofa BHELLUHEro cTanjapTa, 3aTeM COAepKaHue npoTUBOUOHA B KpucTannuyeckon gopme E
dochata coegunHeHuss dopmynbl | paccunTbiBanuM C UENbl  OnpeferneHna npoueHTa
coneobpa3oBaHua coeguHeHus opmyrnbl | ¢ COOTBETCTBYIOLMM MPOTUBOMOHOM, @ MMEHHO

docdartom, B kpucTannuieckon popme E poccara coeanHeHuns popmynei |

Tabnuuya 16 Cnocob onpeaeneHnsa ¢ NOMOLLbIO MOHHOW XpomMaTorpadum

Mogenb npubopa ICS-2000 + AS40 c asTomaTnyecknum npobooTOOPHNKOM
Apomarorpadu-eckas lonPac®AS11-HC 4x250 mm
KOIOHKa
Temnepartypa KONoHKU 30 °C
OntoeHT 10 mM pacTteop KOH
CkopocTb noToka 1,00 mn/mMuH
Cynpeccop Dionex AERS 5004 mm
NEeKTPUYECKUA TOK
> cyrFI)peccopa 25 MA
MpoaoMKNTENBHOCTL 15 MMH

B Ttabnuue 17 nokasaHo cogepkaHue NpOTUBOMOHOB B Kpuctannuyeckonm copme E
docdara coeguHeHus popmynel |. Ana nonyyenus 0,5 r kpuctannudeckon copmel E dbocdara
coegnHeHua copmynbl | coeguHeHne copmynbl | U dochopHaa kucnota Obinv B3ATbl B
MONSAPHOM COOTHOLUEHUN 1:1,1 U nogBEPrHYThI peakynn. PakTn4eckn N3MepeHHoe cogepxaHne
cdochaTtHOro aHuMoHa B noOrydYeHHoOM dochate coctaBuno 256 %, 4UYTO B OCHOBHOM
COOTBETCTBOBANO TeOpeTUYECKOMY coaepxaHuio 249 %. MonspHOe COOTHOLUEHWE B
NONy4YeHHOW conn npu coneobpasoBaHun coctasmno 1:1,04 (coepgunHeHne oOpMynbl

I:pocchopHas kncnota).

Tabnuya 17 PesynbTatbl OnpefeneHusl COAEPXKaHUS MNPOTMBOMOHOB B KPUCTAaNNIMYECKOW

dopme E cocdara coegnHenmns popmynsil |

MpPOTUBOMOH NpW Pa3HOM NPOLEHTE M3mepeHHoe
HassaHune obpasya coneobpasoBaHus cogepxaHue
TeopeTnyeckoe cogepxanue, % NpoTMBOMOHA, %
Kpuctannuueckas
chopma E thocebara CB00OOAHOE OCHOBaAHUE:
P hocdOpHas KMCOTa = 24,9 % 25,6 %
coeaVHeHuns
1:1 Npu NnonyyYeHun conm
dopmynsil |
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Mpumep 39

5 mr kpuctannuyeckon opmbl E docdarta coegnHeHna dopmynel |, NONy4YEHHOro B
npumepe 38, B3Becunn M nomectTunu B Hebonbliyto OyTbinKy, AoGaBunu nogxoasilee
KONMMYeCTBO METaHomna, nepemeLlunBann CycrneHauio obpasya Ha MarHUTHOW Meluanke npuv
KOMHaTHOW TemnepaTtype B TEYEHNE HOYN, CUCTEMY LeHTpudyrmposann n Teepaoe BeLecTBo
OTAENUNK OT XXUAKOCTW, TBEPAOE BELECTBO cobpann 1 CyLUMNN B BaKyyMe B TEYEHUE HOYM Npu
40 °C c nony4yeHnem TBEpAOro docdara coegmHeHna popmynel |. [locne ncneitaHna Teepaoe
BELLECTBO MO-NpexHemMy npeacraesnano cobon kpuctannuyeckyto opmy E docdara
coeauHeHua cdopmynbl |. Ero gndpakrorpamma XPRD cooTBeTcTBYET AudbpakTorpamme Ha
our. 14.

Mpumepnbl 40 - 42

Bbin ncnonb3oBaH TOT e cnocob, 4uto 1 B npumepe 39. PacTteoputenb Obin 3aMeHeH Ha
aUETOHUTPUI, H-TenTaH M METUNITUNKETOH ANA MNONyYeHWUs Kpuctannmyeckon opmbl E
docdata coeguHeHns copmynbl |. Mocne ucnbitaHua gudpakrorpammbl XPRD TBEpAbIX
COEAVHEHUN, NonyYeHHbIX B npumepax 40-42, cooTBeTCTBOBaNM Audpakrorpammam Ha owr.
14.

MonyyeHue kpuctannu4yeckomn opmbl F dbocdara coeanHeHus opmynbi |

Mpumep 43

Basecunu MpumepHo 500 mr coeamHeHus opmynbl | 1 nomectunn B HeOONbLUYLO
OyTbinky, pobasmnn 20 MmN aueToHa, CUCTeMy MNOABEPINM yrbTPa3BykoBoW oOpaboTke u
HarpeBaHWO A0 MOMHOro pacTBopeHMs obpasya C MOonyyYeHMem pactBopa COeAMHEHUS
dopmynbl | B aueToHe C KOHUeHTpaumen 25 mr/mn. byTtbinky ¢ obpasyom nomectunu Ha
MarHUTHYIO MeLUanky C HarpeBOM M NPU NEepeMELLUMBAHMM MELMNEHHO MO Kannsm B TeYeHue
Houn pobasunm 8,57 wmn pactBopa OCHOPHOM KUCNOTblI B aueTOHE (KOHUEHTpauus
dhochopHON KUCNOTblI B auyeTtoHe coctasnsana 25 mr/mn). CycneHsuo oTdunbTpoBanm C
otrcacbiBaHmeM. [locne ¢unbTpoBaHUA TBEPAOE BELYECTBO cywmnu B Bakyyme npu 50 °C,
cobpann 1 NOMECTUNU B CTEKNAHHYKO OyThinky obbemom 100 mn. MeaneHHO no Kannsim
fobasunu metaHon, NnepemMeLuMBany Ha MarHUTHOW MeLlanke npu KOMHaTHoOW Temnepartype A0
Tex nop, Moka pacTBOp HEe cTan npo3padqHbiM, a 3arem pacteop B 10 pas pasbasunu
aHTupacTBoputenem - usonponunayetatom. Cuctemy nepemMelmsanm B TEYEHWE HOUN W
CYCMNEH3nI0 punbTpoBanu, TBEPAOE BELECTBO cywumnu B Bakyyme npu 50 °C ¢ nonyyeHvem
TBEPAOro docara coeauHeHns opmynel . Tpyu  uUcnbiTaHMM TBEpPAOE BELLECTBO

npeactaensno cobom kpuctannundeckyto dopmy F docdarta coegnHeHna dopmynbl .



71

Ondbpakrorpamma XPRD, tepmorpamma ACK, anarpamma nsotepmel ACIMN n gudpakrorpamma

XPRD nocne ucnbitanusa JCIN nokasaHbl Ha dur. 16-19.

MonyyeHue kpuctannuyeckon popmbl G Mesunara coeamHeHus

cdopmynel |
Mpumep 44

MpumepHo 50 mr coeguHeHus dopmynbl | B3BECUNM U NOMECTUNN B HeBonbLUyLD
OyTbinky, gobasunm 2,5 mn ayeTtoHa, CUCTEMY MNOABEPINM ynbTpasBykoBon oOpaboTke u
HarpeBaHuo 4O MOMHOr0 PacTBOPEHUS COEAUHEHUS C MOMyYeHMeM pacTBopa COeAMHEHUs
dopmynbl | B auetoHe ¢ koHUeHTpaumen 20 mr/mn. byTbinky ¢ obpasyom nomectunm Ha
NNacTMHy MarHUTHOW MeLlanku, Npou3Benu nepemMellnBaHne Ha MarHUTHOW Meluanke u
MeaneHHo no kannsm gobasunu 0,73 mn pactBopa MeETaHCYNbMOHOBOW KUCMNOThI B aleToHEe
(KOHUEHTpauusa MeTaHCynNb(OHOBOW KUCNOTbl B aueToHe cocTasnsana 25 mr/mn), npu 3Tom
obpasoBancs 6enbiii 0CafoK, KPbIWKY OYTbINKM MNOTHO 3aKpbiNv M NepemMelumBann cuctemy
npu KOMHaTHOW TemnepaTtype B TeuyeHue 1 AHSA, 3aTeM CyCrneH3ulo LeHTpudyrmposanu u
cobpaHHoe TBepAoe BEeLeCcTBO Cywmnu B Bakyyme npu 40 °C B TeYeHMe HOYM C NOryyYeHMeM
TBEPAOro Me3unata coeauHeHua dopmynbl | [lpu  ucnbiTaHUM TBEPAOE BELLECTBO
npeacraenano cobon kpuctannuueckyio cdopmy G mesunara coeauHeHuss dopmynbl .
Ondpakrorpamma XPRD, Tepmorpamma OCK n guarpamma mnsotepmbl JCIN nokasaHbl Ha dur.
20, 21 n 22.

Mony4yeHue kpuctannuyeckon opmbl H rugpoébpommnaa coeanHeHus

cdopmynbl |
Mpumep 45

MpumepHo 50 mr coeguHeHns dopmynbl | B3BECUNUM U NOMECTUNN B HEOOMbLUYLO
OyTbinky, gobasunm 2,5 mMn aueToHa, CUCTEMY MOABEPINM YnbTpasBykoBon oOpaboTke u
HarpeBaHWO 4O MOMHOr0 PacTBOPEHUS COEAUHEHMSI C MOMyYEeHMEM pacTBopa COeAMHEHUS
dopmynbl | B auetoHe ¢ koHUeHTpaumen 20 mr/mn. byTteinky ¢ obpasyom nomectunu Ha
NNacTUHY MarHUTHOW MeLlanku, NpOuM3BENU NepeMEeLUMBaHWE Ha MarHUTHOW Mellanke u
MeANeHHo no kannsam gobasmnn 1,32 mn pacteopa 6poMMUCTOBOLOPOAHON KACNOTLI B aUeTOHE
(koHUeHTpaums 6POMNCTOBOAOPOAHON KUCNOTLI B auUeTOHe cocTtasnsana 25 mr/mn), npu 3ToM
obpasoBanca 6enbin 0cafoK, KpbIWKY OYTbINKA MAOTHO 3aKPbIMM U NEpPeMELUMBANN CUCTEMY
npyv KOMHaTHOW Temnepatype B TeyeHue 1 AgHS, 3areM CyCneH3ulo UeHTpudyrmposanu u
cobpaHHoe TBepaoe BELWecTBO cywmnm B Bakyyme npu 40 °C B TEYEHUE HOUM C NOMyYEeHNEM

TBEPAOro rmagpobpommga coegunHeHns dopmynbl | [lpyM MCNbITaHUM TBEPAOE BELLECTBO
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npeactaensno cobon kpuctannudeckyto dopmy H rugpobpomuaa coegnHeHnsa chopmynbl .

Ondbpakrorpamma XPRD n gnarpamma nsotepmbl [ICK nokasaHel Ha dur. 23 n 24.
Mpumep 46

5 mr kpuctannmn4yeckon opmbl H rugpobpommnga coeguHeHus chopmynebl |, nony4eHHOro
B npumepe 46, B3Becunn M nomectunu B Hebonbluyo OyTbinky, gobasumnun noaxoasiiee
KONMMYEeCTBO aLeTOHUTPUNa, NepemMeLLnBany CycneHsnio obpasya Ha MarHUTHOW MeLuanke npwu
KOMHaTHOW Temneparype B TEYEHUE HOYN, CUCTEMY LeHTpudyrmposanun n Teepaoe BeLecTBo
OTAENUIK OT XXUAKOCTN, TBEPLOE BELECTBO cobpann 1 CyLUMNN B BaKyyMe B TEYEHUE HOYM Npu
40 °C c nonyyeHvem TBepaoro ruapobpomuaa coeguvHeHua dopmynbel | Mpu ucnbitaHum
TBEpAOEe BELUeCTBO MO-MpPeXHeMy npeacrasnano cobon kpuctannuueckyro dopmy H
mapobpomuga coeauHeHus  opmynbl | Oudpaktorpamma XPRD  cooTsBeTcTBYET

andgpakrorpamme Ha dur. 23.
Mpumep 47

Bbin ncnonb3oBaH TOT e cnocob, 4To 1 B Nnpumepe 46. PacTtBoputenb Obin 3aMeHeH Ha
METUNITUMKETOH ANSA MOMyyYeHus Kpuctannuyeckon copmbl H rmapobpomuga coefnHeHus
dopmynbl |. Mpu ncneitaHnn gudpakrorpamma XPRD TBepaoro coeanHeHUs!, norny4yeHHoro B

npumepe 48, cooTseTcTeoBana gudpakrorpamme Ha dur. 23.

Mony4eHue kpuctannuyeckon ¢opmel J ruapoépommaa coeanHEHUN

cdopmynbl |
Mpumep 48

MpumepHo 50 mr coeguHeHus dopmynbl | B3BECUNM U NOMECTUNN B HEOONbLUYLO
OyTbinky, gobasunu 2,5 mn sTvnaudetata, cuctemy NOABEPrnN yNbTpasBykoBoW obpaboTke n
HarpeBaHWO 4O MOMHOrO PacTBOPEHUS COEAMHEHMSI C MOMyYEeHMEM pacTBopa COeAMHEHUS
dopmynbl | B aTMnadetare ¢ koHueHTpayuen 20 mr/mn. ByTbinky ¢ o6pasyom noMecTunu Ha
NNacTUHY MarHUTHOW MeLlanku, nNpOuM3BENU NepeMeLUMBaHWE Ha MarHUTHOM Mellanke u
MEANEeHHO no kannsm pobasunn 1,32 mn pactsopa OpOMUCTOBOAOPOSHOW KUCIOTbI B
aTMnayetaTe (KOoHUeHTpauns 6poMMCTOBOLOPOAHOM KUCMOThI B 3TUnauyerare cocraenana 25
mr/mn), npu 3Tom obpasoBanca Oenblii 0CafoK, KPbIWKy OyTbINKA MMNOTHO 3aKPbiIM U
nepemMmeLlunBanM CUCTEMY MpPW KOMHaTHOW Temnepatype B TedeHue 1 AHA, 3aTeM CYCneH3uio
LeHTpudyruposanm n cobpaHHoe TBEpAOoe BELEeCTBO cylumnm B Bakyyme npu 40 °C B TeyeHne
HOUM C nomnyyeHnem TBepaoro rugpobpomuga coeauHeHms dopmynbl | Mpyn nenbiTaHum
TBEpAoOe BeLWeCcTBO npefcraenano cobow kpuctannuueckyro dopmy J rugpobpomuaa

coegunHeHusa hopmynel |. Judpakrorpamma XPRD nokasaHa Ha dur. 25.
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MonyyeHune kpuctannuyeckoun gopmbl K ruapoépomuaa coeamHeHus

cdopmynel |
Mpumep 49

5 mr kpuctannmn4deckon opmbl H rugpobpommnaa coeguHeHus chopmynebl |, nony4eHHoOro
B npumepe 46, B3BeCcMnM M nomectunu B Hebonbluyio OyTbinky, gobasunu noaxoasiiee
KONMMYECTBO H-rentaHa, nepemMelumBanu CycrneHsuo obpasya Ha MarHUTHOW MeLuanke npwu
KOMHaTHOW TemnepaType B TEYEHME HOYM, CUCTEMY LieHTpudyrnposanu, TBepaoe BELECTBO
oTAEnuUnM OT XuAKOCTW, cobpann U Ccylumnu B TeyeHne Houn B Bakyyme npu 40 °C ¢
nony4yeHnem TteBepaoro rugpobpomuga coeguHeHua dopmynbl |. Mpyu mncneitaHun TBEpPAOE
BELLECTBO NpeacTtasnano cobown kpuctannuueckyto copmy K rngpobpommga coegmHeHus
dopmynbl | Oudppakrorpamma XPRD, tepmorpamma OCK n gmnarpamma usotepmbl OCI

nokasaHbl Ha dur. 26-29.

MonyyeHue kpuctannuyeckomn popmbi L dymapara coeguHeHus

dopmynbli |
Mpumep 50

MpumepHo 50 mr coeguHeHus dopmynbl | B3BECUNUM U NMOMECTUNU B HEOONbLUYLO
OyTbinky, gobasunu 2,5 mn stTunauderarta, cuctemy NoABEPrin ynbTpasBykoBOW obpaboTke n
HarpeBaHWO 4O MNOMHOrO PacTBOPEHUS COEAMHEHMSI C MONyYeHMEM pacTBopa COeAMHEHUs
dopmynbl | B aTMnadetare ¢ koHueHTpayuen 20 mr/mn. ByTbinky ¢ o6pasyom noMecTunu Ha
NNacTUHY MarHUTHOW MeLlanku, NPOM3BENM MNepeMELUMBaHME Ha MarHUTHOM Mellanke wu
MeANeHHO no kannam pgobasunu 0,87 mn pactBopa ¢ymMapoOBOW KMCMOTbl B dTaHone
(koHUeHTpaumMs ymapoBOM KMCNOTblI B 3TaHone cocrtasnana 25 wmr/mn), npu  3TOM
obpasoBanca 6enbin 0cafoK, KPbIWKY OYTbINKA MAOTHO 3aKPbiMM U NEepeMeLInBann CUCTemy
npyv KOMHaTHOW Temnepatype B TedeHue 1 gHS, 3aTteM CyCneH3uo LeHTpudyrmposanu u
cobpaHHoe TBepaoe BELWeCcTBO cywmnm B Bakyyme npu 40 °C B TEYEHUE HOUM C NONyYEHUEM
TBEPAOro ymapara coeagumHeHus opmynel | Tpu uchbiTaHUM TBEPAOE BELLECTBO
npeactaensano cobon kpuctannuyeckyrd dopmy L dymapata coeguHeHuns opmynbl .

Ondbpakrorpamma XPRD n tepmorpamma JCK nokasaHbl Ha ®ur. 30 n 31.
Mpumep 51

Bbin ncnonb3osaH TOT Xe cnocob kpucrtannusayuu, 4to n B npumepe 50. Stunauertar
ObIN 3aMEeHeH Ha aueToH ANS NONyYeHUs KpUcTannmnyeckon opmbl L pymapara coegmHeHus
dopmynel |. Mpu ncneitain gudppakrorpamma XPRD TBepaoro coeanHeHus, rnoryyYeHHoro B

npumepe 51, cooreetcreoBana gudpakrorpamme Ha dur. 30.
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Mony4eHue kKpuctannmyeckon popmbl M 6eH3oncynsdpoHaTa coeaAuHEeHUs

cdopmynel |
Mpumep 52

MpumepHo 50 mr coeguHeHus dopmynbl | B3BECUNM U NOMECTUNN B HeBOMbLUYLD
OyTbinky, gobasunm 2,5 mn auyeTtoHa, CUCTEMY MOABEPINM ynbTpasBykoBon oOpaboTke um
HarpeBaHWIO 4O MOMHOr0 PacTBOPEHUS COEAUHEHUS C MOMyYeHMeM pacTBopa COeAVHEHUs
dopmynbl | B auetoHe ¢ koHUeHTpaumen 20 mr/mn. byTteinky ¢ obpasyom nomectunu Ha
NNacTUHY MarHUTHOW MeLuanku, Npou3BEnu nepemMellnBaHue Ha MarHUTHOW Mellanke u
MeaNeHHo no kannsam gobasunn 1,34 mn pacteopa 6eH30nCyNbPOHOBON KUCMOThI B aUeTOHE
(koHUeHTpaums 6eH3oncynbPOHOBOM KUCNOTLI B aleToHe cocTaensna 25 mr/mn), npu 3Tom
obpasoBancda 6enbin 0cafoK, KpbilKy OYTbINIKA MAOTHO 3aKPbiMM U NepemMeLunmBann CUctemy
npyv KOMHarHOW Temnepatype B TeyeHue 1 AgHA, 3aTeM CYCMeH3uo LeHTpudyrnposanu u
cobpaHHOe TBepAOe BELeCcTBO Cywmnu B Bakyyme npu 40 °C B TeYeHMe HOYM C NOryYeHMEM
TBEpaoro 6eHsoncynbdoHaTa coeanHeHns opmynbl |. Mpu ucnbiTaHUM TBEPAOE BELLECTBO
npeacraesnano cobon kpuctannuueckyro opmy M 6eHsoncynbgoHaTa coeguHeHns oopmynbl
[. Ondbpaktorpamma XPRD, tepmorpamma OCK n gnarpamma mnsotepmbl OCI nokasaHbl Ha
dur. 32-35.

MonyyeHue kpuctannuyeckoun cbopmbl N uurpara coeanHeHnsa popmynbi |

Mpumep 53

MpumepHo 50 mr coeguHeHus dopmynbl | B3BECUNUM U NOMECTUNN B HEOONbLUYLO
OyTbinky, gobasunu 2,5 mn stTvnaudetata, cuctemy NoOABEPrin ynNbTpasBykoBoOW obpaboTke n
HarpeBaHWO 4O MNOMHOrO PacTBOPEHUS COEAMHEHUSI C MOMyYEeHMEM pacTBopa COeAMHEHUS
dopmynbl | B 3TMnadetate ¢ koHueHTpayuen 20 mr/mn. ByTbinky ¢ o6pasyom noMecTunu Ha
NNacTUHY MarHUTHOW MeLlanku, nNPOM3BENU MNepeMELUMBaHNME Ha MarHUTHOW Mellanke u
MEANEHHO no kannam pobasvnn 1,58 mn pactBopa NMMOHHOW KWUCMOTbl B 3Tunayerarte
(KOHUEHTpauMs NMMOHHOW KMCMOTbl B 3Tunayetarte coctasnsna 25 mr/mn), npy 3TOM
obpasoBanca 6enbin 0CcafoK, KPbIWKY OYTbINKA MAOTHO 3aKPbIMM U NEepeMELUMBanmn CUCTEMY
npyv KOMHaTHOW Temnepatype B TeyeHue 1 AHA, 3areM CYCneH3uo LeHTpudyrmposanu u
cobpaHHoe TBepaoe BELWecTBO cywmnm B Bakyyme npu 40 °C B TEYEHUE HOUYMU C NOMyYEHNEM
TBEPAOro uutpara coeauHeHna dopmynbl | Tlpn  WCNbITAaHUM TBEPAOE BELLECTBO
npeactaensno cobon kpuctannudeckyto dopmy N umtpata coeguHeHms opmynbl .

Ondbpakrorpamma XPRD n tepmorpamma [JCK nokasaHbl Ha dur. 36 n 37.

MonyvyeHue kpuctannuyeckon popmbl O TapTpara coeanHeHua dopmynsl |
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Mpumep 54

MpumepHo 50 mr coeguHeHns dopmynbl | B3BECUNUM U NOMECTUNN B HeBOMbLUYHD
OyTbinky, gobasunu 2,5 mn stTvnadetara, cuctemy NoABEpPrin ynbTpasBykoBon obpaboTke u
HarpeBaHWO 4O MOMHOr0 PacTBOPEHUS COEAUHEHUS C MOMyYeHMEM pacTBopa COeAMHEHUS
dopmynbl | B 3Tvnadetare ¢ koHueHTpauuen 20 mr/mn. ByTeinky ¢ o6pasyom noMecTunu Ha
NNacTUHY MarHUTHOW MeLuanku, Npou3BENnu nepemMellnBaHue Ha MarHUTHOW Mellanke u
MeaNneHHo no kannsm gobasunu 1,12 mn pactesopa L-(+)-BUHHOW KUCROTblI B dTunauertare
(koHUeHTpaums L-(+)-BMHHOW KWCNOTbI B 3TMnauetarte cocrtasnana 25 mr/mn), npu 3T0M
obpasoBanca 6enbin 0cafoK, KpbiKy OYTbINKA NAOTHO 3aKPbIMM U NepemMeLunBann CUctemy
npyv KOMHarHOW Temnepatype B TeyeHue 1 AgHA, 3areM CyCMneH3uo LeHTpudyrmposanu u
cobpaHHoe TBepaoe BeLecTBO cywmnu B Bakyyme npu 40 °C B TeYEHUE HOUYM C NOnyyYeHnem
TBEpaoro L-(+)-taptparta coepuHeHuss copmyna . lpu wucnbiTaHun TBEPAOE BELLECTBO
npeacraesnano cobon kpuctannuyeckyto dopmy O TapTpara coeauHeHus dopmynbl .
Ondpakrorpamma XPRD, tepmorpamma [ACK, Tepmorpamma TGA, rpadmk nsotepmbl ACT n
andppakrorpamma XPRD nocne ncnbitadus JCIMN nokasaHbl Ha dur. 38-42.

NcnbiTaHne Ha npoueHT coneobpasoBaHusa kpuctannuyeckon dopmbl O TapTtparta

coefnHeHns opmynbl | Gbin nposeaeH metogom 'HNMR:

MpumepHO 5 mr coeauHeHmss copmynbl | 1 kpuctannuyeckon gopmel O TapTparta
coeamHeHus dopmynbl | B3Becunn 1 nomectunn B amnyny ana AMP, COOTBETCTBEHHO.
O6pasuypbl pactsopunu B 0,6 mn IMCO d6 ¢ o6pasoBaHmem Npo3paqHOro pacTeopa, U KaKabln
pactBop C o00pasyom CKaHupoBanM C MOMOLLbIO CMEKTPOMETpa SAEPHOr0 MarHWUTHOrO
pesoHaHca Bruker AVANCE 400 Mlu, wcnonb3ya obwmin meton cbopa AaHHbIX npwu

nposeaeHun 'HAMP ananusa.

Cnektpbl H' AMP nokasanu, 4to kpuctannuueckas cdopma O TapTparta COeanHEHUS
dopmynbl | cogepxuT Ha oAWH atom Bogopoga OonbLue, 4Yem coeauHeHue dopmynbl .
MockonbKy BMHHasA KuiCNOTa $BMSETCA [ABYXOCHOBHOW KMCNOTOW. BuaHO, 4TO MonspHoe
COOTHOLLEHME CBOOOAHOro OCHOBAHUSA WU BUHHOW KUCNOTbI B conu coctasnaeT 2:1. Cm. dur. 43

n 44 ans nony4yeHms 6onee nogpobHoOM MHhopmaumn.

NcnbiTaHne Ha npoueHT coneobpasoBaHusa Kpuctannudeckon dopmbl O TapTparta

coepnHeHust popmynbl | NPOBOAMMU C MOMOLLbIO XMMUYECKOrO TUTPOBAHMS.

Ons tutpoBaHua obpasuya 6bin ucnonb3oBaH nNpubop Ans HEBOAHOrO TUTPOBAaHMSA, a
Takke METaHOmMbHbIA PacTeBop rugpokcuaa kanua. CoaepikaHne BMHHOW KUCNOTbl B obpasue
paccumTbiBan no ¢opmMmyne B COOTBETCTBUM C KOHUEHTpauMen TutpaHta M oObeEMOM

13PacxXo40BaHHOIO TUTPaHTA.
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Tabnuya 18 YcnoBusa XonocToro TMTPoBaHuA

Cucrema Tiamo 2.2 light

anexTpoa pH-anektpoa ¢ 1 M LiCI/EtOH, Metrohm, Ne 6,0299,010
Tutparop Metrohm 809 Titrando

TuTpaHT 0,1 M pactBop rmapokcuaa kanusa B MeTaHorne

Ob6bvem TUTpaHTa

1 Mn

Tabnuuya 19 Ycnosua TutposaHmsa obpasua

Cucrema Tiamo 2.2 light

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

TuTpaHT 0,1 M pactBop ruapokcuaa kanusa B MeTaHore

Obbvem TUTpaHTa 1 ™Mn

KoHueHTpaums 1,25 mr/mn

obpasuya

Otobpan 80 MmN METaHOMLHOrO pacTeopa M MOMECTUNM B YallKy ANA TUTPOBaHMS,

TUTpOBaHMe npoBoAuUIN B COOTBETCTBUM C YCNOBUAMU TUTPOBAHUA ANA XONOCTOro onbiTa B

Tpex MOBTOPHOCTSAX. TO4yHO B3Becunn 160 Mr craHgapTHOroO KUCNoro dTanara Kanus,

BbICYLLEHHOro 40 NOcTosHHOM Macchkl npu 105 °C, go6asmnm 50 mn METaHONbLHOrO pacTeopa,

cucTemMy MNOABEPrNU ynbTpasBykoBoW oOpaboTke ANA pacTBOPEHUS, a 3aTeM NepeHecnn B

Yalwlky Ana TUTpoBaHunAa U TUTpOBaHWE nNpoBoAUNMN B COOTBETCTBUU C YCINOBUAMU TUTPOBaHUA

obpasya, B Tpex nosTopHocTax. 100 mr kpmuctannuyeckon cdopmbl O TapTpara CoefuHeHus

dopmynbl | ToyHO B3BECUMNN, Ao6aBmnn 80 M METaAHOMbHOrO pacTBopa, CUCTEMY MOABEPrim

ynbTpasByKkoBOW 06palboTke AN PAcTBOPEHMS 1 3aTeM NepPeHecn B Yallky ANS TUTPOBaHWS, U

TUTPOBaHVE NPOBOAMMM B COOTBETCTBUM C YCMOBUSIMU TUTpOBaHUS obpasuya,

NOBTOPHOCTAX.

Tutp (T) TUTpaHTa paccunTbiBanM No cneayoLwlen dhopmyne:

T (Monb/n) =

M x (V —V,)

W: macca ctaHgapTtHoro rugpodTtanara kanms (r)

V: 00beM MeTaHOMbLHOro pacrteopa

rMapokcuaa

x 1000

kanus,

TUTPOBaHWE CTaHA4APTHOrO pacTeopa Kucnoro dtanara kanua, (Mn)

B Tpex

M3pacxogoBaHHbIA  Ha




7”7

Vo: 00bemM MeTaHONbHOro pacTBopa rMAPOKCUAA Kanus, W3PacxofoBaHHbIA Ha

TUTPOBaHME XONOCTOro pacreopa, (Mn)
M: monekynsapHas macca CTaHAapTHOro Kucroro dpranara kanus
CogaepxaHvne BUHHOW KNCNOTbl B 06pasLe paccuntbiBanu no cnegyowen gopmyne:

T x (V= V)
O6pasen (%) = m x 100%

T: TUTP KANMBPOBAHHOrO METAHONMBHOrO pacTeopa rmapokcuaa kanus, (Monb/n)

V: ofbem MeTaHOnMbHOro pacTBopa rMApPoOKCUMAA Kanus, WU3pacxXxofoBaHHbIA Ha

TUTpOBaHMe pacTteopa obpasua, (Mn)

Vo: 006beM MeTaHOMbHOro pacTBopa rMAPOKCUAA Kanus, W3PacxofOBaHHbIA Ha

TUTPOBaHKE XONOCTOro pacTeopa, (Mr)
M: monekynsipHas macca BUHHOWM KUCIOTbI
W: macca obpasua, (r)

PesynbTaTbl OKOHYaTENbHOrO TUTPOBAHUA NOKasanu, YTo coaepXaHne BUHHOW KUCMNOTbI
B Kpuctannuuyeckon opme O TaptpaTta coeamnHeHunsa gopmynbl | coctasmno 19,2 % macc. n
21,1 % macc., COOTBETCTBEHHO, YTO COOTBETCTBYET TEOPETMYECKOMY 3HaudeHuto 20,2 % macc,

TO €CTb KOraa MOnsipHOE COOTHOLLEHME CBOBOAHOE OCHOBAHME: BUHHAs KMCNoTa paBHo 2:1.
Mpumep 55

MpumepHo 500 mr coeanHeHus copmynbl | B3BECUMNM U NOMECTUNU B HEOOMbLUYLO
OyTbinky, pobasmnn 20 MmN aueToHa, CUCTEMY MNOABEPINM YrbTPa3BykoBOW oOpaboTke u
HarpeBaHWO 4O MOMHOrO PaCTBOPEHUS COEAUHEHMSI C MONyYEeHMEM pacTBopa COeAMHEHUS
dopmynbl | B aueToHe C KOHUeHTpaumen 25 mr/mn. byTeinky ¢ obpasyom nomectunm Ha
NNacTUHY MarHUTHOW MeLlanku, npou3BENU nepeMeLUMBaHNe Ha MarHUTHOM Mellanke u
MEANEeHHO no kannam aobasvnm 11,2 mn pacteopa L-(+)-BMHHOW KUCMOTbI B alETOHEe
(koHUeHTpaums L-(+)-BMHHOM KUCROTbI B aueToHe coctaensna 25 wmr/mn), cuctemy
nepemMmeLLnBany B TEYEHNE HOUN, OTPUNBTPOBANN N TBEPAOE BELLECTBO CYLUMMM B BaKyyMe npu
50 °C ¢ nonydyeHnem TBepporo L-(+)-TapTpata coeauHexnus copmynbl |. Mpy mncnbitanum
TBEpAOe BELLECTBO Npeacrasnsano cobon kpuctannuyeckyro dopmy O TapTpara coeanHeHus

dopmynel |. Audppakrorpamma XPRD cooTBeTCTBYET AndpakTorpamme Ha dur. 38.

Mpumep 56
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B konby Ne1 pgobasumnn 2,0 r coegunHeHuna dopmynbl | ¢ uynctotom 99,9 %,
onpeaeneHHon ¢ nomoubio BOXX, nonyyeHHoOro ounctkon komnoHeHTa A B npumepe 27, n 40
M aueTtoHa (20 o6bemoB), CUCTEMY NEPEMELLMBANM A0 TEX MOP, NOKa BCE HE PaCTBOPUNOCH U
pacTBop He cTan npo3payHbiM; B konby Ne2 pobasmnm 0,61 r L-(+)-BUHHOM KMCNOTbI U 40 mn
ayetoHa (20 o6bemoB), CMCTEMY MEpPEMELLMBANM 4O TEX MOP, NMoKa BCE HE pPacTBOPUNOCH U
pacTBoOp He cTan npos3payHbiM; pactsop 3 konbel Ne2 gobasunu B konby Ne1 B TeyeHue 2-3
MWHYT; Temneparypy cuctembl nosbicunu o 50-60 °C, n cucrtemy nepemelunsany B TeyeHmne 2
4acoB; CUCTEMY OXnaxzanu A0 KOMHATHOW TemnepaTtypbl U CKOHLEHTPUPOBANu NPUMEPHO L0
40 mn; cucTemy nepemelumsany npu KomHatHon Temneparype npu 25-30 °C B TedeHune 1 vaca;
cuctemy oxnaxganm o 5-10 °C, nepemewwmsanu npu 5-10 °C B TeueHne 1 uvaca;
oT(punNbTPOBaNM ” UNLTPOBAarNbHbIA OC3AO0K CyLUMM C MOMOLLBIO BO34YXOAYBKM MNpw
Temnepatype 50-55 °C B TeueHue 16 4yacos C nonyyeHvem 2.4 r npojykta C YUCTOTOW,
onpeaeneHHon ¢ nomowbio BEXKX, 99,6 % un Bbixogom 95,6 %. lNMpu TecTuposaHum TBepaoe
BELLECTBO npefcTaBnano cobon kpuctannuyeckyro popmy O TapTpara coeguHeHns popmynbl

I. Aucbpakrorpamma XPRD cooTBeTCcTBYET AUpakTorpamme Ha dur. 38.
Mpumep 57

B konby Ne1 pobasunn 2,0 r coeguHeHua dopmynbl | ¢ udnctoton 99,9 %,
onpeaeneHHon ¢ nomoLbio BAOXXX, nony4eHHOro ouncTkom komnoHeHTa A B npumepe 27, n 40
mn auetoHa (20 o6bemoB), Temneparypy nosbicunm 4o 50-55 °C, cucremy nepemelumsanu 4o
TeX Mnop, noka BCe He pacTBOPUIIOCh M pPacTBOP He cTan npo3padHbiM; B konby Ne2 aobasunu
0,61 r L-(+)-BuHHOWM kncnotbl n 40 mn auyetoHa (20 o6bemoB), TemnepaTtypy nosbicunu go 50-
55 °C, cuctemy nepemelumBany, noka pacTBop He crtan npospadHbiM, pacTtBop u3 konbbl Ne2
aobasunu B konby Ne1 B TedeHmne 2-3 MUHYT; cuctemy nepemewumsanu npu 45-50 °C B TeueHue
2 4acoB; CUCTEMY CKOHUEHTpupoBanu B Bakyyme npumepHo o 40 mn npu 45-50 °C;
oxnaxaann po 20-25 °C, nepemewwwmBanu B TedyeHne 1 vaca; oxnaxgamu go 5-10 °C,
nepemewmsany npu 5-10 °C B TeueHne 1 yaca; oTdunbTpoBanun, N MUNbTPOBANbHbIA 0CaA 0K
CyLUMnn C MOMOLLBIO BO3AyXoAyBkM npu Temneparype 50-55 °C B TeueHme 16 vacos C
nonyyeHnem 2,4 r npoaykta C YUCTOTOW, onpeaeneHHoM ¢ nomowpbid BIXKX, 99,8 % wu
BbIxogom 9562 %. [lpy wuchbiTaHMM TBEpPAOE BELIECTBO MNpeacTaBnsano cobon
kpuctannuyeckyto dopmy O TapTtpata coeavHenusa dopmynbl |. Oudpakrorpamma XPRD

COOTBETCTBYET gudpakrorpamme Ha dur. 38.
Mpumep 58

B konby Ne1 gobasunun 36,0 r coegmHeHus dopmynbl | ¢ YMCTOTON, ONpeaeneHHon C
nomouybto BOXKX, 99,85 %, nony4yeHHOro oUMCTKOM KOMMNOHEHTa A B npumepe 26, n 720 mn
auetoHa (20 o6bemoB), TemnepaTypy nosbicunu Ao 50-55 °C, cucremy nepemeLrumsann ao Tex

nop, Noka BCe He pacTBOPUINOCH U PacTBOP HE cTan npo3payvHbiM; B konby Ne2 nobasunm 11,0 r
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L-(+)-BMHHOW kucnoTbl n 720 mn ayeTtoHa (20 o6bvemoB), TemnepaTypy nosbicunu go 50-55 °C,
CMCTEMY NepemeluBany 4O Tex Mop, Noka BCE HE pacTBOPUIOCH WM pacTBOp He cran
npospayvHbiM; pacteop M3 konbbl Ne2 pobasunm B konby Ne1 npu Temnepatype 45-55 °C B
TeyeHne 2-3 MUHYT; cuctemy nepemewmsann npu 45-50 °C B TeyeHme 2 4acos,
CKOHLEHTpMpOBanu B Bakyyme npumepHo Ao 720 mn; oxnaxganu go 5-10 °C, nepemewmsanu B
TeyeHue 1 yaca npu 5-10 °C; oTdounbTpoBany 1 punbTPoBanbHbIN OCaA0K CYLLUIN C MOMOLLBIO
BO34yxoAyBku npu Temnepatype 50-55 °C B TeyeHme 16 yacos ¢ nonyveHmem 43,6 r npogykra
C u4NCTOTOW, onpegeneHHon ¢ nomowpd BIXKX, 99,96 % wu Bbixogom 96,6 %. [pwu
TECTMpPOBaHWUM TBEPAOE BELLECTBO NpeacTaBnano cobon kpucrannuyeckyro popmy O Taptpara
coeguHeHua dopmynel |. OudpakTorpamma XPRD cooTBeTcTBYET Audpakrorpamme Ha Pur.
38.

Mpumep 59

B konby Ne1 pgobasunu 189,6 r coeguHeHus chopmynbl | € YNCTOTON, ONpPesEneHHON C
nomouybto BOXKX, 99,9 %, nony4yeHHOro OYMCTKOW KOMMOHEeHTa A B npumepe 28, n 3792 mn
aueTtoHa (20 obbemoB), TemnepaTypy nosbicunu go 50-55 °C, cucremy nepemelrumsanu 40 TeX
rnop, noka BCe He pacTBOPUIIOCL U pacTBOP He cTan npo3padqHbiM; B kondy Ne2 nobasunu 57,6 r
L-(+)-BMHHOM kncnoTbl n 3792 mn auyetoHa (20 o6bemoB), Temnepatypy nosbicunu go 50-55 °C,
CMCTEMY nepemeluBany 4O Tex Mop, Noka BCE He pacTBOPUNOCb W pacTBOp He cran
npo3pavHbIiM; pacTtBop u3 konbbl Ne2 pobasunu B konby Ne1 npu Temnepartype 45-55 °C;
cuctemy nepemelwumsany npu 45-50 °C B TeyeHme 2 4acoB; CKOHLEHTPUPOBanu B Bakyyme
npumepHo o 3800 mn (npumepHo 20 o6bemos); oxnaxaanu ao 17 - 21 °C, nepemeLwumsani B
TeyeHne 1 vaca; oxnaxgann o 5-10 °C, nepemewwwmanu npu 5-10 °C B TeueHue 1 vaca;
oTUNbLTPOBaNU U UNbTPOBAnNbHBLIN OCaZ0K CYLUIMM C MOMOLLBIO BO34YXOAYBKU MpuU
Temnepartype 50-55 °C B TeueHue 28 vyacoB C nonyvyeHuem 223,2 r NpoaykTa C YNCTOTOW,
onpeaeneHHon ¢ nomoLybto BOXKX, 99,98 % u Bbixogom 94,0 %. Mpu TeCTUpoBaHnn TBEPLOE
BELLECTBO npeacTaBnsano cobon kpuctannuyeckyto popmy O TapTpara coeauHeHns popmynbl

I. Qndppakrtorpamma XPRD cootBeTcTBYET AndpakTorpamme Ha dur. 38.
Mpumep 60

B konby ana potopHoro ucnaputens gobasunun 0,65 kr coegmHeHms chopmynbl | ¢
YNCTOTOWN, onpeaeneHHon ¢ nomoulpto BAXX, 100,0 %, nOony4eHHOro OYUCTKOW KOMMOHEHTa A
B npumepe 30, n 7,7 kr ayetoHa, konby Bpawlany Ha BoagsiHOW BaHe pOTOPHOro Ucnaputenst npu
40-50 °C B TeueHme 1 yaca, 4yToObl pacTBOp CTan MNPO3payHbiM; 3TOT MPO3pPadvHbI PacTBOpP
nepeHecnn B PT1 (peaktop 1) nyTem KOMMNpeccun asoTom yepes TpybonpoBogHbIi ouUnbTp B
30HY OYMCTKK; KONBy ANS POTOPHOrO UCnNapuTens Npombinyu 2,6 Kkr ayeToHa, a 3arem 3TOT
NPOMBIBOYHbIN aUeToH nepeHecnun B PT1 nyTem komnpeccun a3oTom yepes TpybonpoBOaHbIN

PUnbTp; 06HEM PEaKLMOHHOW XXNAKOCTU B PeakTope B 30HE OUYUCTKM oTkannbposanu 4o 13,0 n;
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B konby ansa poTopHOro ncnaputensa gobasunm 7,7 kr ayetoHa un 0,198 kr L-BMHHOW KUCHOTHI,
kon®y Bpawanun Ha BoasHon 6aHe poTopHoro mucnaputena npu 40-50 °C B TeveHne 1 vaca,
yTobbl pacTBOpP CTan NPO3padHbIM; 3TOT NPO3padHbIA pacTeop nepeHecnu B PT2 (peakTop 2),
nyTem KOMMpeccunm asoToM 4epes TpybonpoBoaHbi unbTp;, konby aAnsi pPOTOPHOro
ncnapuTenst NPoMbINM 2,6 Kr aueToHa, a 3atemM 3TOT NPOMbIBOYHbBIA aueToH nepeHecnu B PT2
nyTem KOMMpeccun asoToMm uyepe3 TpybonpoBOoAHbIM PUNLTP; TeMnepatypy >KUAKOro
mMaTepuana B peakrope nosbicunu Ao 40-50 °C, marepuan ns PT2 gobasunu B peaktop PT1 B
TeyeHue 1 yaca; TemnepaTtypy Matepranos B peakTope nogaepxmsanu B uHtepsane 40-50 °C,
CUCTEMY NepemMeluvBanu U peakuyuio OCYLLeCTBNSAnM B TevyeHuMe 4 4acoB; TemnepaTtypy B
peakTope cHu3mnm ao 25-35 °C; cucrtemy neperHanu B Bakyyme npu gasneHum < - 0,080 MlMa
4o kanubposoyHoro obvema 13,0 n; TemnepaTypy XUAKOro Marepuana B peaktope NMoHU3UMIm
go 15-25 °C, n cucrtemy nepemelumsany npu 3Tou TemnepaTtype B TeyeHue 1 vyaca, 3arem
Temnepartypy B peaktope noHusunu go 0-10 °C; Temnepatypy B peakTtope MNoAAEpKMBanNu B
nHtepsane 0-10 °C, n cuctemy nepemeLrumsany B TedeHme 1 yaca; cucremy oTunbTpoBany B
Bakyyme, (punbTpoBanbHbIA OCaA0K MpOMbIBaNM aueTtoHoMm (2,5 kr); otbupanu obpasubl u
aHanusnposanu unx. Yuctorta TapTpara coegunHeHns opmynbl | B punbTpoBanbHOM ocagke
coctasuna 99,98 % (no BOXX); makcumanbHoe cojepaHve WHAMBUAYanbHOW NpUMecH
coctaBuno 0,02%; chunbTpoBanbHbIM OCAAO0K CyLUMNN B TeyeHue 24 yacoB npu 45-55 °C B
BaKkyyme npu gaeneHum < - 0,080 MMMa; B3anu obpasubl U NpoaHanmn3npoBann nx, KONMYeCcTBo
OCTaTOYHOro auetoHa coctaenano < 5000 4/MnH; cywnnbHbIN Wkad oxnaxaganu o 15-25 °C;
nonyunnun 0,74 kr npoaykrta, B3sAnuM obpasubl U npoaHanmampoBanm mx. Ymcrota Taprtpara
coeanHeHusa cdoopmynbl | no gaHHbim BOXKX cocraBuna 99,95 %; makcumanbHoe copepkaHune
nHamsuayanoHon npumecn coctaBuno 0,03%; konmyecTBa OCTaTOYHbIX pacTBOpUTENEN
COOTBETCTBYIOT TpeboBaHuaM. [pyM AONONMHUTENBHOM TECTUPOBAHUM MPOAYKT NpeacTaBnsan
cobon kpuctannuyeckyto cdopmy O TapTtpaTta coeguHeHus dopmynbl | Oudpakrorpamma

XPRD cootBeTcTBYET gudpakrorpamme Ha dur. 38.
JKCnepuMeHTarnbHasa 4acTb
JKcnepuMeHTanbHbIN Nnpumep 1: MicnbiTaHMe Ha PpacCTBOPUMOCTb

Basecunu 4 nopummn kaxgon 13 kpuctannmyeckon popmbl 1 coeguHeHns copmynebl |,
Kpuctannuyeckon opmbel F poccata coeguHeHmsa popmynel | n kpuctannmyeckon gopmbel O
TapTparta coefuHeHus opmynbl |, B3SB NOAXOASILEE KOMUYECTBO, WU KaDKAYID MNOPLMIO
MOMECTUNN B NPO3PaYHYI0 CTEKNSAHHYK OyTbinky obbemom 4 mn, gobasunu 1 mn Bogbl,
WCKYCCTBEHHYIO >KENMYAOYHYIO XMAakoCcTb (SGF), WCKYCCTBEHHYIO KULLIEYHYIO >XMAKOCTb B
coctosHun Hatowak (FaSSIF) M UCKYCCTBEHHYIO KULLEYHYHO XMAKOCTb B COCTOSIHUM CbITOCTU
(FeSSIF), cooTBeTCTBEHHO, ANA NONy4YeHUs cycneHaumn obpasya, KoTopyk BbICTPO nepeHecnu

B wewikep (37 °C, 200 06/MVH) 1 BCTpSAXmBanu B Te4eHue onpeaeneHHoro spemeHn. Obpasupl
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Habnogann vepes 5 mMuHyT, fobaBMnn HEKOTOPOE KOnuyecTso obpasua mnu cpepbl Ans
NONYy4YeHUs1 MSArKOM CyCneHsumn, n otbop obpasyos nposoannm Yepes 30 MMHYT, 2 Yaca, 4 Yaca
n 24 vaca, coorsetcTBeHHO. Obpasuybl UeHTpudyruposanm B TeyeHne 10 muHyT npu 12000
o6/MWH Ans nonyyeHus cynepHaTtaHta. CynepHartaHT pa3basmny COOTBETCTBYOLWMM obpasom
N aHanMsmpoBanun C MOMOLLbIO BbICOKOI(PMEKTUBHON XNAKOCTHOM XpomaTorpaduun. Ycnosus

xpomarorpadmpoBaHns nokasaHbl B Tabnuye 20.

Tabnuuya 20. Ycnosus NnpoBefeHNs BbICOKOIPMPEKTUBHON XKUAKOCTHON XpomaTorpadum

npu onpeaeneHn pacTBOPUMOCTHI

VIHCTPYMEHT Cucrema Agilent 1200 DAD HPLC
XpomaTtorpaduyeckas
KOMoHKa Waters XBridge Shield RP184,6x150 mm, 3,5 Mkm
MopBwxkHas dasa A: 0,1% pacTtBop TPMPTOPYKCYCHON KUCMOTbI
B: 0,1% pactsop TpMPTOPYKCYCHON KUCNOThI B aLETOHUTPUNE
Temnepatypa KONOHKM 30 °C
HeTekTop OM[ (DAD)
[nnHa BonHbl 06HapyxeHns 230 HM
O6bemM MHbEKLMN 5 mkn
CKOpOCTb NOTOKa B KOMOHKE
1,0 mn/MmuH
MpoaoMKUTENBHOCTL 15 MH
Bpemsi cbopa 15 MUk
Bpemsa (MuH) A (%) B (%)
0,0 95 5
MpoLeaypa anonpoBaHus 7,0 65 35
10,0 5 95
10,1 95 5
15 95 5

KoHueHTpauuo obpasuya paccuutbiBany MeTO4O0M BHELUHEro craHgapTta. Pesynbrathbl

UCnbITaHUI NpeacTaBneHbl B Tabnuuye 21.

Tabnnya 21 PesynbTaTtbl pacTBOPUMOCTU KpuUCTannmuyeckon ¢opmbl 1 CoeguHeHus
dopmynbl |, kpuctannudeckon copmbl F  docara coeguHeHna copmynbl | m
kpuctannuyeckon popmbl O TapTpara coeamHenns dopmynel | B Boge, SGF, FaSSIF n FeSSIF

B pa3Hble MOMEHTbl BpeMeHU
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Obpasey

Cpeaa

PacteBopumocTb (B pacyeTe Ha
coegnHeHune dopmynebl |, mr/mn)

30 muH

2y

4y

24 4

Kpuctannuyeckas opma
1 coeanHeHmna popmynbl |

Boaa

1,35

1,73

1,49

1,43

MckyccTBeHHada
XKenyaouHas XnaKkocTb
(SGF)

16,40

16,96

15,17

16,41

MckyccTBeHHada
KULLEYHasa XNLKOCTb B
COCTOSIHUW HaToLLaK
(FaSSIF)

2,59

1,86

1,81

1,56

MckyccTBeHHada
KULLEYHasa XNLKOCTb B
COCTOSIHUW CbITOCTU
(FeSSIF)

2,9

2,20

2,61

3,29

Kpuctannuueckas copma
F docara coeguHeHus

dopmynebl |

Boaa

35,73

35,14

36,32

39,53

MckyccTBeHHada
XEenyAouHas XNAKoCTb
(SGF)

155,84

176,85

148,76

174,35

NckyccTBeHHas
KMLIEYHas XNAKOCTb B
COCTOSIHMM HaToLLaK
(FaSSIF)

57,23

79,34

85,21

93,28

NckyccTBeHHas
KMLLEYHas XNLKOCTb B
COCTOSIHUW CbITOCTMN
(FeSSIF)

4,22

3,89

3,56

3,64

Kpuctannuueckas opma
O TapTparta coegnHeHus
dopmynsil |

Bopa

12,53

12,11

12,13

12,97

MckyccTBeHHad
XKENyAouHas XNAKoCTb
(SGF)

31,18

29,85

33,21

30,22

MckyccTBeHHad
KMLLEYHasa XNLKOCTb B
COCTOSIHUM HaToLlaK
(FaSSIF)

9,95

10,03

10,24

11,36

MckyccTBeHHad
KMLLEYHasa XNLKOCTb B
COCTOSIHUW CbITOCTMN
(FeSSIF)

4,28

4,31

4,41

3,98

PesynbTatbl

cdopmynbl |

rokasanu,

3HAaYUTEeNbHO MNPeBOCXOAUTb pPaCTBOPUMOCTb COeAUHEHUA I

n kpuctannumyeckas dopma O TapTpara coeguHeHus opMyIbl

4yToO Kpuctannuyeckaa dopma F docara coeanHeHus

MoryT

B Boae, SGF wu FaSSIF.

PacTtBopumocTb kpuctannuyeckon gopmbl F pocarta coegmHeHna copmynel | B Boge, SGF,
FaSSIF n FeSSIF B momeHT BpemeHn vepes 24 yaca 6bina B 27, 10, 60 u 1 pa3s Bblwe, Yem y

coeanHeHus dopmynbl |, COOTBETCTBEHHO; PacCTBOPMMOCTb Kpuctannuyeckon dopmbel O
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TapTparta coegunHeHua dopmynel | B Boae, SGF, FaSSIF n FeSSIF B MOMEHT BpemeHun yepes

24 yaca6binaB 9, 2, 7 n 1 pas BblLE, YEM Y COEAVNHEHUS POPMYIbI |, COOTBETCTBEHHO.
JKcnepuMeHTanbHbIN Npumep 2: McnbiTaHne 1 Ha cTabunNbHOCTb

Bagecunn npumepHo 1 Mr kpuctannuyeckon dopmbl 1 coeguHeHms dopmynbl |,
Kpuctannuyeckon opmbl F poccaTta coeguHeHmsa popmynel | n kpuctannuyeckon gopmbel O
TapTparta coeauvHeHnsa opmynbl |, U kaxxabln obpasel NOMECTUNN B MPO3PAYHYIO CTEKMSHHYIO
OyTbinky o6vemom 20 Mn, COOTBETCTBEHHO, 3aTeM Kaxabin obpasel noMecTunu B Kamepy Ans
nccnefosaHna CTabunbHOCTU B YCKOPEHHbIX ycrnoBusax aerpagayum (40 °C, oTHocutenbHas
BNaXHOCTb 75 %, OTKpbITaa) 1 npu Bbicokon Temneparype (60 °C, 3akpbitas). [na oTKpbITbIX
o6pasyoB KpbilWwKy OYTbINKA CHMManW, a ropnbiwko OyTbinkyn 3akpbiBanu Oymaron U3
aniomMvHueBon qonbrn € npokonamu, 4tobbl M3bexaTb NEepPeKPecTHOro 3arpAsHeHus; ANnS
3aKkpbITbiXx obpasyos OyTbiNkM NAOTHO 3akpbiBanu. Ob6pasubl oTOupanu yepes 1 1 2 Hegenu
COOTBETCTBEHHO, oObpasubl pasbasunm pasbasutenem (metaHon/soga 1:1, 06/06), xuakyto
dasy aHanusmposanu B COOTBETCTBMM C YCMOBUAMM XpomarorpadpupoBaHus, ykasaHHbIMU B

Tabnvue 22, n onpeaensanm YACToTy obpasLoB.

Tabnuuya 22. Ycnosusi NpoBeAeHNS BbICOKOIMMEKTUBHON XKUAKOCTHOM XpomaTorpadum

NPW UCNbITaHUN Ha CTabUNbHOCTL 06Pa3LOB B TBEPAOM COCTOSHUM

MHCTPYMEHT Cucrema Agilent 1200 DAD HPLC
XpomaTtorpaduyeckas
KOMNOHKa WATERS Xbridge C18250%4,6 mm 5 MKm
MoaswxkHaa asa A: 20 mM pactBop rugpodocdara kanuvs; B: meTaHon
Temnepatypa KOMOHKMN 40 °C
[etekTop M1 (DAD)
OnnHa BonHbl 06HapyxeHus 220 HM
O6bem MHBbEKUNN 5,0 mkn
CKOpOCTb NOTOKa B KOMOHKE 1.0 M/MUAH
MpoAOMKUTENBHOCTb 35 MUH
MpoaoMKUTENBHOCTL Nocne
aHanusa 42 MH
KoHueHTpaumsa obpasua 0,5 mr/mn
Bpemsa (MUH) A (%) B (%)
Mpoueaypa 3noMpoBaHns 0 95 5
30 25 75
35 25 75
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YncToTy obpasyoB paccyMTbiBanM METOLOM HOpmanu3auun nnowagen. Pesynbrathbl

NCNbITaHUI NpeacTaBneHbl B Tabnuuye 23.

Tabnuuya 23. CtabunbHOCTb KpucTannuyeckon copmbl 1 coeauHeHus copmynbl |,

Kpuctannuyeckon opmbel F pochaTta coeguHeHmsa popmynel | n kpuctannmyeckon gopmel O

TapTparta coeauHeHns opmMynbl | B TBEPLOM COCTOSIHMM B YCKOPEHHbIX YCIOBUSIX Aerpaganmm

NceneposaHme cTtabunbHOCTU (YMCTOTA, Nnowagb, %)
o o [0)
O6pasel 60 °C 40 °C/75 % OTH. BnaxH.
0 1 5 Kpucran- 1 5 Kpucran-
AHEN nnyeckas nnuyeckas
Hepena | Hegenu Hegensa | Heaenu
cdopma dopma
Kpuctannuyeckas M3MEHMNAch
dopma 1 coeamnHeHuns | 99,80 | 99,81 99,83 | mamenunace | 99,82 99,82
dopmynsil |
Kpuctannuyeckas bes Ges
dopma F docdara 99,34 | 99,32 99.16 N3MEHEHMNN 99,33 99.35 U3MEHEeHUN
coeauHeHuna
dopmynebl |
Kpucrannmueckast Ges Ges
dopma O TapTpara 99,22 | 9934 99,36 VU3MEHEHMNIN 99,31 99,36 N3MEHEHWN
coeauHeHus
cdopmynsil |

Pe3ynbTaTtbl NoKasanu, YTO BHELUHWMW BWUA KpUCTannmMyeckon ¢opmbl 1 coeanHeHus

cdopmynel |, dopmbl
kpuctannuyeckon copmbl O TapTpata coeauHeHnss Popmyrnbl | HE M3MEHUNCS B TeYeHue 2

KpUCTannmyeckomn F  dochara coeanHeHna dopmynbl | un
Hegenb, W OHM npeactaBnanu cobon noutn OGecuBeTHbIM MNOpPOoLOoK. He 6bino BbISBMEHO
3HaAYNTEMbHbLIX Pa3nMyYUA B YNCTOTE U SABHOTO YBENWYEHUSA KONMMYECTBa MNPUMECEN, 4TO
YKa3bIBAET Ha XOPOLLUYIO XMMUNYECKYIO CTabunbHOCTb B TeueHue 2 Heaenb. Tectbl AMNP n ACK
(Pur. 45-50) nokasanu, 4TO y 00pasyoB He ObiNO BbLISBNEHO 3HAYUTEMNbHbLIX Pas3NUYUA B
NCXOAHBIX KpUCTANNUYeCcknx opmMax 1 NCXOAHbIX TeMneparypax NnasfeHns KpUcTannmyeckomn
dopmbl F dochata coeamHeHus dopmynbl | 1 kpuctannuueckon ¢dopmbl O TapTtpaTa
COeanHEeHUa opMynbl | ¢ TakoBbIMW NOCHe 2 Hefernb, YTO FOBOPUT O XOpoLwen hnsnyeckom
ctabunbHocTK docchata coeguHeHnsa copmynbl | 1 TapTpaTta coeguHeHnsa copmynbl | npu
Bbicokon Temnepatype (60 °C) m B yCKOpeHHbIX Yycnoesusix Aaerpagaumm (40 °C npwm
OTHOCUTENBHOW BRAXHOCTU 75 %). Kpuctannuueckas dopma 1 coeamHeHus dopmynbl |
nsMmeHunnace npwv Bbicokon Temneparype (60 °C) u B ycnosusix yckopeHHou gerpagauum (40 °C
NPV OTHOCUTEMNBHOW BRNaXXHOCTU 75 %). V3 pesynbTaToB UChbITaHNn cBOOOLHOrO OCHOBAHNS 40
n nocne uccnegosaHua OCI MOXHO BUAETb, YTO CTabUNbHOCTb KpUCTannmMyeckon opmbl

cBOOO/HOro OCHOBaHWUSA Obina Nnoxomn.
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JKcnepuMeHTanbHbIN npumep 3: UcnbiTaHne 2 Ha cTabuUnNbHOCTb

Kpuctannuueckasa dpopma O Taptpara coegnHeHunsa opmynel | 6bina npotectmposaHa ¢
nomoLbto cnocoba yCcTaHOBMEHUS PaBHOBECUSI B CUCTEME CyCrneH3uns/pacTBoputens, cnocoba
Kpuctannmsauyum npu  HarpesaHum un  BObICTPOM/MEANEeHHOM oxnaxaeHuu, cnocoba ¢
NCNONb3OBaAHWEM aHTUpACTBOPUTENSA N cnocoba ucnapeHns pacTBOpUTENSA U KpucTannusayum
13 pacteopa, YToObl BbIACHUTb, 4ENCTBUTENBHO NN NPOUCXOAMNO NpeBpaLleHne KpUCTanmos B
PasnNYHbIX PacTBOPUTENAX M YCNOBUAX MCMbITAHUA U YTOObI AOMOMHUTENBHO MPOBEPUTL KX

TEPMOANHAMMNYECKYIO CTabMNbHOCTD.
1. Cnoco6 meaneHHoro ncnapeHus pacreopurens (EVA)

Basecunu 5 nopumn (10 mr/nopuyus) kpuctannuyeckon goopmbl O TapTpara coeauHeHns
dopmynbl |, NoNydeHHOro B npumepe 55, n kaway nopuuio nomectunu B OyTbinky Ans
obpasuyos, gobasunu ykasaHHoe B Tabnuue 24 KOnNuYECTBO TeTparngpodypaHa, 3TaHona,
MeTaHona, auetoHa u usonponaHona, OyTbinky noaseprnn obpaboTke ynbTPasByKOM AnNS
pacTBopeHus o6pasyoB, MOMYYeHHbIW pPacTBOP OTMUNLTPOBaANM B HOBYO OyTbinky Ans
obpasyoB C HennoHoBon mMembpaHon ¢ pasmepom nop 0,45 mkm, OyTbinky ana obpasuyos
OTKPbIIM U MOMECTUNN B BbITSXKHOWN LKA, pacTBOPUTENb YNapunu eCTeCTBEHHbIM oBpasom
npv kKOMHaTHoW Temnepartype (npumepHo 20-25 °C), ocaxaeHHoe TBepAOe BELWEeCTBO cobpanw.
Mocne ucnbiTaHUA NONyYeHHble TBEPAbIE BELWECTBaA B 3TMX NSATU UCMbITAHUSX NPEACTaBNsanm
cobon kpuctannuyeckyto opmy O TapTpaTta coeauHeHnst popmynebl |, 1 UX gudpakTorpammbl

XPRD cooTBeTCTBYIOT gudpakrorpammam Ha dur. 38.

Tabnuuya 24. Ycnosust UCMbITAHUA U CBOAKA pe3ynbTaToB ANs cnocoba MenneHHOoro

ncnapeHns pacteopuTens

PacTBopUTenb O6wuin oo em Kpucrannuuyeckas
pactBoputens (mn) ¢dopma

TeTparnapodypaH 18 KpVICTaﬂﬂVIHCe)CKaﬂ dopma
SraHon 15 Kpuctannuueckaa popma

’ O
MeTaHon 06 Kpuctannuueckaa popma
ALETOH 36 Kpuctannuyeckaa popma
MaonponaHon 48 Kpuctannuueckaa popma

’ O
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2. Cnoco6 ycTaHOBMNEeHUsi paBHOBECUS B CUCTEME cycneH3usi/pacTBoputenb

B3secunu 18 nopumin kpuctannuyeckon popmbl O TapTpara coefuHeHnsa dopmynbl |,
3aTeEM K KaxKAOW MOPUUKW, COOTBETCTBEHHO, J00aBUNM OMNpefeneHHoe  KONMU4ecTBO
pacTBopuTENs, @ UMEHHO TeTparnapodypaHa, 3TaHona, 3Tunayerara, H-rentadHa, Tonyona,
MEeTUN-TPeT-0yTnMnoBoro  adupa, wusonponaHona, MeTaHona W aueToHa (KOHKPETHbIE
konuuyecTsa ykasaHbl B Tabnuue 25), 4na nonyyeHus AByx o6pasyoB CyCneH3UU ANs Kaaoro
pactBopuTens, obpasubl XpaHunn Npu CycneHaMpOBaHUM NP KOMHaTHOM Temnepartype u npu
Bbicokon Temneparype (50 °C). Bytbinku ¢ obpasyamu (obepHyTbie Bymaron m3 onbrn Ans
3aWmMTbl OT CBEeTa), HaxoAsLMecsi MpU KOMHaTHOW Temnepartype, MOMeCcTUnu B poTaTop
Labquaker gns BpaweHusa Ha 360°; obpasubl, Haxogswmecs Npu BbICOKOW Temnepartype,
noMecTunun B Tepmoctatupyembin wenkep npu 50 °C n cycneHguposanu, otobpanu 4yacTb OT
obpasyos Ha 3, 7 n 14 peHb, COOTBETCTBEHHO, U LEHTpUdYyrMposanu, TBEpAbIN OCTaTOK
cobpanu, pacTsopuTenn ncnapunu npu kKOMHaTtHon Temneparype (20-25 °C) gocyxa, TBepable
Bewecrtsa cobpanu. pu TeCTMpPOBaHWM MNONYyYEHHbIE TBEPAblE BELUECTBA MNPEACTaBNsanu
cobown kpuctannuueckyto opmy O TapTparta coegmHeHus dopmynel |, U nx audpakrorpammbi

XPRD cooTBeTcTBYIOT AndpakTorpammam Ha dur. 38.

Tabnuuya 25. Ycnosus ncnbiTaHni 1 CBOAKa pe3ynbTatoB Ans cnocoba yCTaHOBMNEHMS

PaBHOBECUS B CUCTEME CYCMNeH3us/pacTBOpUTENb

Macca kpucrannmieckomn .
dopmbl O TapTpaTa Obumit obnem Kpucrtannuyeckas
P PTP PacTtBoputenns pacrBopuTens P
coeauHeHusa copmynbil | ¢dopma
(mn)
(mr)
TeTtparngpodyp Kpuctannuueckas
34,5 1
aH dopma O
28.1 Sranon ’ Kpuctannuueckas
dopma O
Kpuctannuueckas
23,1 Stunnayetat 1 chopma O
22.4 HorenTan ’ Kpuctannuyeckas
dopma O
Kpuctannuyeckas
20,0 Tonyon 1 chopma O
20,3 MeTun-Tper- ’ Kpuctannuyeckas
OyTMNoBLIN ¢opma O
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acpup
30,1 W3onponaHon 1 Kp”cc;i’::n":gc"a”
50,6 Meration 0,5 Kp”gi’;’:n":gc"a”
28,9 ALeToH 1 Kp"'zi’::n":gc"aﬂ

3. Cnocob6 ¢ ncnonb3oBaHWEM aHTUPACTBOPUTENS

B3secunu 21 nponopuuio kpuctannuyeckon popmel O TapTpaTta coeamHeHna opmynbl
I, nocneposatenbHO JobaBunu onpedeneHHbin O0beEM pPacTBOPSAIOWMX pacTBOpUTENEN,
npmBefeHHbIX B Tabnuye 26, CcCUCTEMbl nNoOABEpPrnM yrbTpassykoBon oOpaboTke ans
PacTBOPEHUS, MOMyYEHHblE PaCTBOPblI OTUNBLTPOBANN Yepe3 HEWNOHOBYKD MemOpaHy C
pasmepom nop 0,45 mkm B HOBYIO BYTbINKy Anst 06pasLoB, NpU NEpPEMELLMBAHUN HA MArHUTHON
Mellanke B Kaxaylo OyTbinky Ans obpasyoB MeaneHHO AoBaBunu No KanmisM pasnuyHble
aHTMPaCTBOPUTENN, CUCTEMY PaCTBOPUTENEN, B KOTOPOM TBEPAOE BELLECTBO BbIiNano B 0CaaoK,
LeHTpudyrmposanu, Teepaoe BewecTBo cobpanu, pacTBopuUTenb UCNapuUnM npyv KOMHaTHOW
Temnepartype (20-25 °C) gocyxa; cuctemy pactBOpuUTENen, B KOTOPOW TBEPAOE BELLECTBO HE
BblMano B OCaAoK, nepemewmsann B TeyeHne 48 vacoB. Ecnu TBeppoe BeLLECTBO He
ocaxganocb, CUCTEMY MepemelumBann B OTKPbITOM OyTbinke O TEX MOp, Noka Teepgoe
BELECTBO He Bbinano B 0cagok. [lpy TeCTMpoBaHWM MOMyYeHHblE TBEepAble BellecTBa
npeacraesnanm cobon kpuctannuueckyro dopmy O Taptpata coeguHeHus copmynbl |, mx

aAndpakrorpammbl XPRD cooTBETCTBYIOT AUdpakTorpammam Ha dur. 38.

Tabnuya 26. YcnoBmst WCMbITAHUA W CBOAKa pes3ynbTatoB Ansa  crnocoba ¢

ncnonb3oBaHMeM aHTupacTesopuTend

PacTtBoputenb Kpucrtannu4yeckas
¢opma npoaykra
CooTHoweHne
. obbemoB (Mn:mn)
Pacteopstowmmn
AHTUpacTBopUTEnb (AHTUpacteopuTens/
pacTeBopuTenb 5
Pactsopsatowmm
pacTBOpUTENb) Kpuctannuuyeckas
TeTtparngpodpypaH 10/2,2 %opma O
3ATaHon 8,5/1,7
H-renTaH
M3onponaHon 16,8/4,2
MeTtaHon 5/0,5
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AueToH 8/4
TeTparugpogypaH 20/2,2
STaHon 8,5/1,8
Tonyon W3onponaxon 25.2/42 Kpuctannuyeckag
dopma O
MeTaHon 5/0,5
ALETOH 24/4
TetparugpodypaH 20/2,2
StaHon 17/1,8
6y2ﬂm?1T:;t:|Tmpaech_,,,p W3onponaxon 252/4.2 Kp”gi’;&g‘*g“aﬂ
MeTaHon 5/0,5
ALETOH 24/4
TeTparuapodgypaH 20/2,3
STaHon 1711,7
Jtunayerar W3onponaxon 252/4.2 Kpuctannuyeckag
dopma O
MeTaHon 5/0,5
AueToH 24/4

5. Cnoco6 HarpeBaHuA n 6bicTporo oxnaxaeHus pacreopa (HFC)

5 nopuun (npumepHo 20 mr/nopuus) kpuctannmyeckon gopmbl O TapTparta CoegnHeHus
dopmynbl | B3BECMNN 1 NOMeCTUNK B OyTbINkn Ans obpasyos, 4ob6aBunm ykasaHHoe B Tabnuue
27 KONU4YecTBO TeTparngpodypaHa, alueToHa, sTaHona, n3onponaHona n MmetaHona, 6yTbinku ¢
obpasyamu NOMECTUNM Ha MarHUTHYK MeLlanky C HarpeBOM, Harpenn A0 pacTBOPEHUS Ha
BoAsiHon 6aHe npu Temneparype npumepHo 50 °C npu BpaweHnn MmeLlanku co ckopocTbto 200
o6/MunH. TemnepaTtypy nogaepxumesann B TedeHne 15 MuHyT, pactBop OTUMNbTPOBaNU 4Yepes
mMembpaHy ¢ pasmepom nop 0,45 MKM B rops4yem COCTOSIHUM U NEPEHEeCn B HOBble OYTbINKM
ans obpasyos, OyTbiNkM cpasy e NepeHecnu B XOnoAumnbHWMK C Temnepatypon -20 °C un
BblASPXUBANN B TEYEHME HOYWN, CUCTEMbI PaCTBOPUTENEN, B KOTOPbIX OCaKAANocb TBEPAOE
BELLECTBO, LUeHTpudyrmposanm u Teepgoe BeLwjectso cobpanu, pactBoputene ncnapunm npm
komHaTHon Temneparype (20-25 °C) pgocyxa; CMCTEMbl PacTBOPUTENEWN, B KOTOPbIX TBEPAOE
BELECTBO HE oOcaxpanocb, MNOMECTUNM B XOonoagunbHuk ¢ Temnepartypon -20 ° C wun
BblASPXMBANM A0 TeX NOp, Noka B OCafOK He Bbinano 60nbLIoe KONMMYECTBO TBEPAOro
Bewjectsa. B cucrtemax ¢ retparnapodypaHom n ayeToHOM TBEPAOE BELLECTBO He Bbinagano B
OCajoK B TeYeHMe BCero BpemeHwu. [Mpyn TecTUpoBaHUW MNONyYEHHble TBEpAble BELLECTBA,
MOMyYEHHbIE M3 CUCTEM C 3TAHOMOM, M3OMPOMNaHONOM U METaHOMNOM, MpeacTasnanu cobown
kpuctannuyeckyto oopmy O Taptpara coeguHeHms dopmynel |, n nx audpakrorpammel XPRD

COOTBETCTBYET gncpakrorpamme Ha dur. 38.
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Tabnuuya 27. Ycnosusa UCNbITaHUW M CBOAKA Pe3ynbTatoB Anda cnocoba HarpeBaHusa u

ObICTPOro OXNaX4eHNUA pacTeopa

O6bem Kpuctannuyeckas
PactBoputennb
pactBoputens (mn) ¢dopma
TeTparngpodypaH 1,5 /
AUeTOH 2,0 /
Sranon 0.8 Kpuctannuyeckas
dopma O
" 20 Kpuctannuueckas
30MpornaHon : thopma O
Kpuctannuyeckas
MeTaHon 0,3
dopma O

6. Cnoco6 HarpeBaHusA U MeaneHHoro oxnaxaeHus pacreopa (HSC)

5 nopuun (npumepHo 20 mr/nopums) kpuctannmyeckon opmbl O TapTparta CoeguHeHus
copmynbl | B3BECMNN 1 NOMECTUNK B OYTbINKK Ans obpa3syos, 4o6aBunm ykasaHHoe B Tabnuue
28 konu4ecTBO TeTparngpodypaHa, alueToHa, sTaHona, nsonponaHona n metaHona, 6yTbinku ¢
obpasyamn NOMECTUNM Ha MarHUTHYKO MeLlanky C HarpeBOM, Harpenu 40 pacTBOPEHUSA Ha
BoAsiHon 6aHe npu Temneparype npumepHo 50 °C npu BpaweHnn MmeLanku co ckopocTbto 200
o6/MunH. Temnepatypy nogaepxuvesann B TevyeHne 15 MuHyT, pacTBop OTUMbTPOBaNU Yepes
mMembpaHy ¢ pasmepom nop 0,45 MKkM B ropsa4yem COCTOSIHUM U MEPEHECITN B HOBblE OYTbINKM
ansa obpasyoB, MEANEHHO OXnaxkaanuM 40 KOMHaTHOW TemnepaTypbl CO CKopocTbio 6 °C/u B
TeyeHne Houu, OyTbinknm Ans obpasyoB nomecTunu B XxonoaunbHuk (2-8 °C), cucTembl
pactBopuTenen, B KOTOPbIX TBEPAOE BELYECTBO BbIiNano B 0OCAAOK, LEHTpudyrmposanu,
TBEPAOE BELLUECTBO cobpanu, pacTBOPUTENb UCMApUNKU Npu KOMHaTHoOW Temnepatype (20-25
°C) pocyxa; CUCTEMbl pacTBOpUTENEN, B KOTOPbIX TBEPAOE BELLECTBO HE OCaxzanoco,
BblASPXXUBaANN B XONoAunbHUke ¢ Temneparypou -20 °C go Tex nop, noka He BbiNano B 0Cagok
fonbLuoe KONMMYECTBO TBEPAOro BelwlecTtBa. B cncremax ¢ tetparngpodypaHom, aLeTOHOM U
METaHOMOM TBEPAbIE BELLECTBA HE OCaXKAaNNChb B TEYEHNE BCEro BpeMeHw. [1pun TectnposaHnm
MOfyYEeHHbIE TBEPAbIE BELleCTBA M3 CUCTEM C 3TAHOMOM U M3OMPOMAHONOM NPeLCTaBnsanu
cobon kpuctannuyeckyto dopmy O TapTpara coeguHeHns popmynebl |, N X gudpakTorpammbl

XPRD cootBeTcTBYET gudppakrorpamme Ha dur. 38.
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Tabnuuya 28. Ycnosusa uCnbITaHMW M CBOAKA Pe3ynbTatoB Anda cnocoba HarpeBaHusa u

MeaneHHOro oxnaxkaeHua pacresopa

O6bem Kpuctannuyeckas
PactBoputenb
pactBoputens (mn) ¢dopma
TeTparngpodypaH 1,5 /
AUeTOH 0,3 /
ST1aHon 2.0 /
" 08 Kpuctannuueckas
30nponaHon ) copma O
Kpuctannuyeckas
MeTaHon 20
dopma O

MpuBeAEHHbIE BblWe pe3ynbTaTbl WCMbITAHUA MoKasanu, 4YTo nocne obpaboTkm
kpuctannuyeckon copmbl O TapTpaTta coeavHeHuss opmynbl | pasnuuHbiMm cnocobamm,
BKNtoyas cnocob YCTaHOBMEHUS PaBHOBECUS B CUCTEME CYCMeH3us/pacTtBopuTenb, crnocob
Kpuctannusauum npu  HarpeBaHum U ObICTPOM/MEANEHHOM  OXNaXaeHwun, cnocob ¢
NCNONb30BaHMEM aHTUPACTBOPUTENS U CNoco® UCnapeHus pacTBOPUTENS U KpUCTannuaaymm
M3 pacTtBopa, OHa NO-NpexHeMy npeactaenana cobon MoHokpuctannuueckyro copmy O.
Kpucrannuueckasn copma O Taptpara coeauHeHuss opmynbl | aBnsieTca TepMuyeckm

ctabunbHon npeobnagatoLen KpucTanan4yeckom opmon.
TecT 4: 6uoxmmmnyeckum tect TYK2

Moaxopsiiee KONMMYecTBO coeauHeHust cdopmynbl | B3Becunn ans GUOXMMUYECKOTO
Tecta TYK2.

Tect 6bin nposBeaeH komnaHwen Reaction Biology Corp, MansepH, lNeHcunbBaHus
(Anastassiadis et al. Nat Biotechnol. 2011; 29(11):1039-45). Ctagunn kpaTko ONUCaHbl HUXKE.

PeareHTbi:

OcHoBHown pabounn 6ydepHbii pacteop: 20 MM M'BMN3C (pH 7,5), 10 MM MgClz, 1 MM
OrTK, 0,02 % 6pugx, 0,02 mr/mn BCA, 0,1 mM NazVOs, 2 mM OTT n 1 % OMCO.

Heobxoaunmble kothakTopbl 400aBNANM K K&XK40W KNHA3HOWN peakumu.

Cragun peakyuu:
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1. MNoproToBKka ykasaHHOro cybctpara B CBEXEM MPUrOTOBMEHHOM OCHOBHOM pabouvem
OydepHom pacTsope;

2. NepeHoc HeobxoaMMOoro kodakTopa B yKasaHHbIN BbILLE MaTPUYHbIN PacTBop.
3. NepeHoc ykaszaHHOW knHasbl B pacTBop cybcTparta npu crnabom nepemMeLumBaHunm;

4. MNepeHoc coeaunHeHns dopmynbl | B IMCO B peakymoHHYKO CMECb, COAEpKaLlyro
knHasy, ¢ nomowpto Acoustic technique (Echo 550; HaHONUTPOBbBIA AnanasoH),

KynNbTUBMPOBaHUE B TeveHne 20 MUHYT NPy KOMHATHOW Temneparype;

5. BeegeHue *P-AT® (yaenbHas aktuBHOCTb: 10 MKKW/MKN) B peakLUMOHHYO CMech ANS
3anycka peakuyuu;

6. KynbTnBMpoOBaHME npmv KOMHaTHOW TeMnepaType 1 NPoBeAEHNE KMHA3HOW peakymn B
TEeYEHNEe 2 4acos;

7. HaHeceHue peakuymm Ha NOHOOOMeHHyto Bymary P81;

8. MpoBepka KMHA3HOW aKTUBHOCTM C MOMOLLbIO METOAA CBA3bIBAHNS Ha (bunbTpax.

PesynbTaTbl TECTOB Nokasanu, YTo coeamHeHne opmynbl | Takke SBNSeTCA CUMbHbIM
nHrnéuTopom TYK2, n ero ICso coctaBnsieT meHee 10 HM.

Cneywannct B [JaHHOW 0OMnacTU TEeXHUKM MOXET MOHATb M BHECTM HEKOTOpble
MOAMDUKALMM UM UBMEHEHUSA B HacTosiLee U300peTeHne B COOTBETCTBUM C UHCTPYKLUSMU,
NPUBEAEHHBIMW B HACTOALLEM ONUCaHUK. 3TU MogudUKaunum n NSMeHeHus nonagarT B 00beMm,
onpeaensiembin ©opmMynon n3odpeTeHns.
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®OPMYIJIA USOBPETEHUA

1. Cnocob nonyyeHusa coegnHeHnsa popmynebl |, Cxema CUHTE3a KOTOpPOro nNpeacrasnseT
cobon cnepyoulee:
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BKIOYAIOLWMI cneayloLme cTagum:

ctagma 1:

fobasneHuwe ataHona, coeauHeHus oopmynel IV, coegmnHenna dopmynbl V n JUMNSA

(AUM30NpPONMNAITUNAMUH) B PEAKLMOHHBIN COCYA, BKITIOYEHUE NEpPEeMELLMBaHNS;

HarpeBaHne fJo Temnepartypbl 4o 65-90 °C, nogaepxvBaHue 3TOW Temneparypbl U

nepemMeLlnBaHne B TEYEHNE HOUU;
npekpaLleHme peakymm u CHWKeHne Temneparypel B cucteme a0 15-30 °C;
fobasneHue BoAbl B CUCTEMY NO Kannsim, NPOAOMKasa nepemMeLlnBaHne;
hunbTpOBaHME U NPOMbIBKA PUNBTPOBANBHOIO 0CaAKa;
cyLlKka chunbTpoBanbLHOro ocagka ¢ nonyvYeHnem coeguHeHns oopmynsol ll;

cTagua 2:

aobasneHue TeTparngpodypana, coeguHeHus gopmynsl I, nonyyeHHoro Ha ctagun 1,

1 nannaaus Ha yrne B peakuMOHHbIN COCyAa;

NPoAYyBKa CUCTEMbI a30TOM, a 3aTEM BOA0PO0M;
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nogaepxaHve temneparypbl B gnanasoHe 20-35 °C n nepemewmsaHne B TedeHne 16-

120 vacos npu gasneHunn sogopoga 0,1-1,0 Mla;

nocre 3aBepLUeHUs peakuun hunbTpoBaHWE PeakuMOHHOW XMUAKOCTU U MPOMbIBaHUE

bUnbTPOBaNbHOro 0CcaaKa,;

obbeguHeHne unbTpata W KOHLUEHTPUpPOBaHWE C MOMyYEeHMEM KOHLEeHTpaTa

coegunHeHuna popmynel Il;
cTagma 3:

pobaBneHne KoHueHTpata coeguHeHuns copmynbl || unn coeguHeHns copmynbl |,
MOMyYEHHbIX Ha CTagunm 2, TpUMEeTUn-opTo-aueTara u TeTparapodypaHa B peakyMOHHbIV
COCyfl; HarpeBaHne peakUMOHHOW CUCTEMbI B PEaKLUOHHOM COCyAe A0 Temnepartypbl KUNEHUs
TeTparngpodypaHa;, pobasneHve rugpoxnopuga nNUpUAMHaA B PeakuMOHHbIN  COCYA,
npoBeAeHne peakuymm Nony4eHHon cuctemMbl B TedeHune 4-20 yacos npu Temnepartype ot 50 go

90 °C, pasgeneHne n ouncTka C NonyyYeHmem coeguHeHns popmynbi |.
2. Cnocob6 no n. 1, B KOTOPOM Ha BblLLEYKa3aHHOW cTagmm 1:

00BbEMHO-MACCOBOE COOTHOLWWEHWe (Mn/r) 3TaHona wu coeauHeHns dopmynbl [V

coctaenset o1 5:1 go 20:1, npeanoyTtutensHo 10:1;

MOISAPHOE COOTHOLLEHNE coefnHeHus popmynbl |V, coeauHeHns copmynbl V n JUMNSA

coctaenget 1:1-1,1:2-3, npegnoururensHo 1:1,01:2,2;

nocne Havyana nepemeluMBaHns B aTMocdepe asoTa peakymOHHYK CMEChb HarpesaioT
go 65-90 °C, npegnouytutenbHo ao 70-90 °C, Gonee npegnouytutensHo ao 70-80 °C,
nogaepxmeasa YKasaHHylO Temneparypy W nepemewwmsass B TeyeHne 5-16 4acos,

npeanoytutenbHo 10-16 yacos;
nocne NpekpaLleHns peakuyum CHUKaKT Temnepartypy cuctemsl 4o 15-25 °C;

0o0bEMHO-MAcCoBOE COOTHOWeHMe (Mn/r) Boabl, A[O0aBNsSIEMON B CUCTEMY, WU

coeaunHeHua opmynel |V coctaesnget ot 10:1 go 20:1, npeanodtutensHo 15:1;

nocne pgobasneHns BOAbl B CUCTEMY OCYLLECTBMSIOT NEpEMELLUnBaHME B TeyeHne 2-6
4yacoB, NPEeANOYTUTENBHO B TeueHne 4 yacos, npy Temneparype 0-30 °C, npegnoyTutenbHo 5-

15 °C, 6onee npegnoututensHo 5-10 °C;

hunbTPOBanbHbLIN  OCaAOK MNPOMbIBAIOT BOAHLIM PacTBOPOM 3TaHona, npuv 3TOM
0B6bEMHOE COOTHOLIEHME (MI/MN) 3TaHomna M BOAbl B yKa3aHHOM BOAHOM pacTBoOpe 3TaHona

coctranser ot 1:1 po 1:2, npegnouytutensHo ot 1:1,5 pgo 1:2; ob6bvemHO-maccoBoe
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COOTHOLUEHME (MN/T) BOAHOrO pacteopa 3aTaHona u coeguHeHus popmynel IV coctaBndaeT ot

2:1 po 10:1, npegnoytuTenbHo oT 2:1 ao 5:1, 6onee npegnoyTuTensHo ot 2:1 o 3:1;

CYWKY MNbTPOBANbHOrO OCajka OCYLLECTBNSAOT B BakyymMe WM C  MOMOLLbIO

BO34yxo4yBkM npu Temnepatype 45-55 °C, npeagnoyrutensHo npu 50 °C.
3. Cnocob non. 1 unu 2, B KOTOPOM Ha BbILLEYKA3aHHOW CTagum 2:

00BbEMHO-MACCOBOE COOTHOLIEHME (MN/T) TeTparngpodypaHa n coeauHeHns hopmMynbl

Ill cocTtaensget ot 10:1 go 70:1, npeanoututensHo ot 20:1 go 70:1;

nannagun Ha yrne npeacrasngetr 5% Pd/C ¢ snaxHocteio 50 %, wmaccosoe
COOTHOLUEHME nannagna Ha yrne n coeguHeHna opmynbl Il coctaesnset ot 0,15:1 go 0,16:1,

npegnoyrurensHo 0,15:1;

TemnepaTypy nogaepxusalor pasHon 25-35 °C u nepemelumBaloT B TeyeHune 24-96

yacos npwu gasneHuun sogopoga 0,5-1,0 MlMa;

KOHLEHTpaT coeauHeHus dopmynbl |, nonyyeHHbIn oObeauHeEHMEM dunbTpata u
KOHLIEHTPUpOBaHNeM, npeacrasnseT cobon coeamHeHue cdopmynbl || B TeTparmgpodypaHe,
raoe o6beMHO-MaccoBOE COOTHOLUEHUEe (Mn/r) TeTparngpodypaHa n coegmHennsa copmynbi
coctasndet ot 2:1 40 4:1, npeanodTuTensHo oT 2:1 Ao 3:1; NnpeanoYTUTENBLHO OCYLLECTBNSAIOT
3ameHy TeTparnapodypaHa, B KOTOPOM pPacTBOPEHO coeauHeHue opmynel |, Ha ataHon ¢
nonyyeHnem coeanHeHus opmynbl |l B 3aTaHone, rae 06 beMHO-MacCcoBOE COOTHOLLIEHWE (MN/T)
3TaHona u coeaunHeHna opmynel || coctasnseT ot 2:1 4o 5:1, npegnoytutensHo oT 2:1 o 4:1,

ftonee npegnoytTuTenbHO oT 2:1 go 3:1.
4. Cnocob no nobomy 13 n.n.1-3, B KOTOPOM Ha BblLLEeyKazaHHOW cTagum 3.

00 BbEMHO-MACCOBOE COOTHOLLEHME (MN:Mr) TeTparugpodypaHa n coegnHeHnst dopmMynbl
Il B KOHUeHTpaTe coeauHeHus dopmynbl I coctaBnaetr ot 1,5:1 po 5,0:1, unu ob6beMHO-
MaccoBO€e COOTHOLLEHKEe (MN:Mr) TeTparngpodypaHa n coeauHeHns popmynel || coctasnset ot
1,5:1 po 5,0:1;

NpeanoYTUTENBHO PACTBOPUTENDL B KOHLEHTPATE coeanHeHUsa dopmyrnbl || 3ameHsaoT Ha
Tonyon, TeTparngpodypaH uUnu MeTUn-TpeT-OyTunosbin 3Up ANS NOCNEAYIWMX CTagun,
npeanoYTUTENEHO OOBLEMHO-MACCOBOE COOTHOLWWEHMEe (Mn/Mr) Tonyona, TeTparungpodypaHa
N MeTUN-TpeT-6yTNNoBOoro adupa, NPMMEHAEMbIX ANS 3aMEHbl PaCTBOPUTENS B KOHLEHTpaTe

coeaunHeHua popmynel |, coctasnset ot 2,0:1 5o 4,0:1,

NPeAnoYTUTENIbHO MONAPHOE COOTHOLLUEHWE CoeauHeHns dopmynbl |l B KOHUEHTpaTe

coegunHeHua dopmynel Il U TpumeTtun-opto-auetara cocrasnsetr ot 3,0:1 go 3,5:1; unm
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MONAPHOE COOTHOLUEHME COoeaMHEHUA opmynbl Il U TpUMeTUN-opTo-aueTarta CoCcTaBnsaeT oT
3,0:1 00 3,5:1;

NPeAnoYTUTENIbHO MONAPHOE COOTHOLLUEHWE COoeauHeHUs opmynbl |l B KOHUEHTpaTe
coeguHeHua dopmynel || 1 rmgpoxnopuga nmpuagmHa cocrtasnsetr ot 0,2:1 go 0,3:1;, unn
MOMSAPHOE COOTHOLLEHME CoeauHeHust chopmynbl || 1 rugpoxnopuga nMpuamnHa cocTasnsieT OT
0,2:1 00 0,3:1;

NpPeanoYTUTENBHO, MNocne Ao06GaBneHUs KOHLEHTpaTa coeauHeHus copmynbl I nnm
coeanHeHns opmynbl Il 1 TpUMeTUN-opTo-aueTara u pacTBOPUTENS B PEaKLMOHHbLIN COCya, B
3awmTon armocdepe asoTa, PeakUMOHHYK CMEChb HarpeBaloT B PeakUMOHHOM COCyae Ao

TemnepaTypbl KUNEHNs pacTBOPUTENS;

nocne gobasneHusa rugpoxnopuaa NnMpuanHa B peakTtop, B aTmocdepe asora, NpoBoaaT
peakymo cuctemol B TedeHue 4-20 yacos, npegnodtuteneHo 5-15 yacos, npmn temneparype 50-

90 °C, npeanoytuTensHo npm 65-75 °C;

NPEANOYMTUTENBHO TMOCMNe 3aBEPLUEHUS PeakuyMu MPOAYKT OYMLLAIOT C  MOMOLLbHO
pacTBOPUTENS, BbIGPAHHOIO M3 rpynmbl, COCTOSALLEN U3 BOAbI, METAHOMA, 3TaHONa, METUN-TPET-

ByTmnosoro acpmpa u nbbix X KOMONHaLWIA;

NPEeANOUYTUTENBHO pasgeneHne U OYUCTKY MONYYEHHOro coeauHeHust copmynbl |
NPOBOAAT C MOMOLLBID KOMOHOYHOW Xpomartorpaduun, rae 3neHT npeactaBnseT cobon

CMeLlaHHbI pacTBop 13 atunaudetara u H-rentaHa (Vea:Virenran = 1:1-1:0, mn/mn);

NpesnoYTUTENBHO MNOMYYEHHOE COeAaMHEHWe opMynbl | cyllar B Bakyyme unu c

MOMOLL|bIO BO3AYX0AYBKM nNpu Temnepartype ot 50 go 55 °C.

5. Kpuctannuuieckasa copma 1 coegmHeHns opmynbi |
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Xapakrepusylowjasics nukamm Ha ee audpakTorpaMme PeHTreHOBCKOW MOPOLLKOBOWN

andpakyum npu yrnax 2 teta (28), cocrasnsitowmx 13,4° £ 0,2°, 17,6° £0,2° 1 21,9° £ 0,2°.
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6. Kpuctannuueckasa cgopma 1 coegmnHeHus copmynbl | no n.5, xapakrepusyowasca
nMKamm Ha ee audpakTorpamMme PEHTIEHOBCKOM MOPOLUKOBOM audpakuymm npu yrnax 20,
coctasnsawowmx 9,0° £ 0,2°, 13,4° £ 0,2°, 17,6° £0,2°, 18,1° £ 0,2°, 21,9° £ 0,2° 1 27,3° £ 0,2°.

7. Kpuctannuyeckaa dopma 1 coeauHeHns dopmynel | no n. 5 wunm 6,
XapaKTepmsyoLascs nMkammn Ha ee gudpaktTorpaMmMe PEHTIEHOBCKOM NMOPOLLKOBOW guddpakLmm
npu yrnax 26, cocrasnswowmx 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° n 27,3° £ 0,2°.

8. Cnocob nonyyeHna kpuctannmyeckon popmel 1 coegnHeHunsa dopmynbl | no nrobomy

n3 n.n. 5-7, BKNIOYaoLnI:

pacTBOPEHNEe HEOUYULLIEHHOrO NPOAYKTA HA OCHOBE COeAMHEHUA popmyrnbl | B MeTaHone,
nepemewmsaHne npum 40-60 °C B TeyeHue 0,5-2 vacos, oxnaxageHme po 5-15 °C,
nepemewmBaHme B TeyeHMe OT 15 MumHYT Ao 1 vaca, unbTpoBaHue, MPOMbIBaHUE
dvnbTpoBanbHoro ocagka MTBO n CywKy C nonyyeHnem kpuctannuyeckon ¢opmbl 1

coeanHeHunsa opmynbi |.
9. Cnocob nony4eHus no n. 8, BKNoYaoLWiA:

nocne pacTtBOPEHUSI HEOUULLEHHOrO MPOAYKTa Ha OCHOBE COeAuHeHMst opmynbl | B
mMeTaHone, nepemewwwmBaHne npu 50 °C B TeyeHne 1 vaca, oxnaxageHue go 10 °C,
nepemeLwumpaHue B TedeHne 0,5 yaca, huneTpoBaHue, NpomMbiBaHME PUNBTPOBANBHOMO ocagka
MTBS un cywky dunbTpoBanbHOro ocagka B Bakyyme npu 50 °C B TeuyeHme 16 vyacos C

nony4YeHnem Kpuctannuieckon popmbl 1 coegmHeHus copmyneil |;

npyn 3ToM 06bEMHOE COOTHOLWIEHME MeTaHona n MTBS npegnoyTuTenbHO CocTasnsier

ot 3:1 4o 2:1, npegnoyTuTensHo 8:3;

NpesnoYTUTENBHO MOCNEe PacTBOPEHUS HEOYULLEHHOro MNPOAYKTa Ha OCHOBE
coeguHeHuss copmynbl | B MeTaHone, fobaBneHue B CUCTEMY CpeacTBa Ans yaaneHus

MeTannoB Ha OCHOBE KPeMHUA N akKTUBUPOBaHHOIO yrng.

10. Kpuctannuueckas coopma A rugpoxnopuga coeguHeHns oopmynsl |



97

\\‘\:N
o)
h?,w
O
P,
N

XapakTepusytoLasics NMkamm Ha ee udpakTorpamme peHTrEHOBCKOW NMOPOLLKOBOW audpakLmm

npu yrnax 2 teta (20), cocrasnswowmx 7,3° £ 0,2°, 12,1° £ 0,2° n 20,9° £ 0,2°.

11. Kpuctannunyeckaa dopma A rugpoxnopuga coeauHeHna dopmynel | no n. 10,
XapaKkTepusyoLascs nukammn Ha ee gudpakTorpaMmMme PEHTIEHOBCKOM NMOPOLLKOBOW AuddpakLum
npu yrnax 26, coctasnsowux 7,3° £ 0,2°, 12,1° £ 0,2°, 18,7° £ 0,2°, 20,9° £ 0,2°, 23,5° £ 0,2° un
24,0° £ 0,2°.

12. Kpuctannudeckas copma A rugpoxnopuga coegmHeHuns gopmynbl | no n.10 unm 11,
XapakTepusyroLascs NMkamn Ha ee AudpaKkTorpamme PEHTIEHOBCKOW NMOPOLLKOBOW AudpakLmm
npu yrnax 26, cocraenswowmx 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°.

13. Cnoco6 nonyyeHus KpuCTanmMyeckon opmbl A ruapoxnopuvaa CoeauHEHUs

dopmynbl | no nrobomy u3 n.n.10-12, BKNOYAOLLNIAL

pacTBOpPEHne coeamHeHns popmynbl | B ayeToHe ¢ nony4yeHnem pacTeopa CoeanHEHNS
dopmynbl | B aueToHe n obaBneHnst CONSHOM KUCNOTbI B aUETOHE K COeguHeHnto chopmynebl | B
aueToHe Mpu nepemeluMBaHun, AanbHenwee nepemelumsaHne, cbop TBEPAOro BellecTBa u

CYLLIKY C NONTy4EeHUEM KpUcTannmyeckon hopmbl A rugpoxnopuaa coeguHenns dpopmynei |.

14. Cnoco6 nony4yeHus no n. 13, rae coeauHeHne gopmynel | nogseprator obpaboTke

yNbTPa3sBYKOM, HarpeBatoT U 3aTeM PacTBOPSIIOT B aLEeTOHE;

KOHUEHTpauus coegnHeruns oopmynbl | B aUeToHe npegnovtutensHo coctasnsaet 10-50

Mr/mn, npeanoyTuTensHo 20 mr/mn;

KOHUEHTpauns COMNSIHOW KUCMNOTbl B aUETOHE NPEeAnodTUTENBHO coctaeBnsaeT 15-35

Mr/MI, NPeanoYTUTENbHO 25 Mr/Mn;

npeanoyvTuTenbHO nocne AobaBneHns COnMsiIHOM KUCIOTbl B aleToHe nepemMeLunBaroT

NPy KOMHaTHOW TemMnepartype B TeYeHne 4-48 yacos, NPeanoYTUTENBHO B TEYEHME 24 4acoB;
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npesnoYTUTENBHO cobupatot TBEpLOE BELLeCTBO npesnoYTUTENbHO

LEeHTpMdYyrmpoBaHMeM U cyluat B Te4eHne Houum B Bakyyme npu 30-60 °C.

15. Kpuctannuueckas coopma B rugpoxnopuga coeguHeHns oopmynsl |
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Xapakrepusymlowjasics nvkamm Ha ee AaudpakTorpaMme PeHTreHOBCKOW MOPOLLKOBON

andpakyum npu yrnax 2 teta (20), cocrasnsawowmx 7,2° £ 0,2°, 20,0° £ 0,2° 1 22,6° £ 0,2°.

16. Kpucrannudeckas copma B rugpoxnopuga coeguHeHns copmynbl | no n.15,
XapakTepusyroLascs NMkamn Ha ee AudpakTorpamme PeHTrEHOBCKOW NMOPOLLKOBOWN AudbpakLmm
npu yrnax 26, coctasnswowmx 7,2° + 0,2°, 10,2° + 0,2°, 11,5° + 0,2°, 18,0° £ 0,2°, 20,0° + 0,2°,
22,6°+£0,2°n25,9° £ 0,2°.

17. Kpuctannudeckas gopma B rugpoxnopmaa coeauHeHma dopmynbl | no n.n. 15 unn
16, xapakTepusylolasacs nukamum Ha ee audpakTorpamme PEHTreHOBCKOM MOPOLLKOBOW
andpakyun npu yrnax 26, cocraesnstowmx 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°.

18. Cnoco6 nonyyeHusa Kkpuctannuyeckon opmbl B rugpoxnopmga coeguHeHuns

dopmynbl | no nrobomy us n.n. 15-17, BkNoYaoLLMIA:

pacTBOpeHne coeauHeHus copmynbl | B 3TMnaueTate ¢ MNonyyYeHWeM pacTBopa
coeguHeHus copmynel | B aTunayetare v gobaBneHne CONSHOW KUCMOTblI B 3Tunauerare K
coegumHeHuto opmMynbl | B aTUnayeTarte npy nepemMeLLMBaHny, janbHenee nepemeLuBaHue,
c6op TBEPAOro BELLECTBA U CYLLKY C NOMyYeHUeM KpucTannmyeckon dopmbl B rugpoxnopuaa

coeaunHeHusa opmynel |.

19. Cnocob nony4yeHus no n.18, B kKOTOpoM coegunHeHue dopmynbl | noasepraroT

06paboTke ynbTPasBykoM, HAarpeBatoT M 3aTeM PacTBOPSAIOT B aTUNaLeTaTe;

KOHLEHTpaumsa coeauHeHnss opmMynbl | B aTunauyerare npegnovTUTENbHO COCTaBnsieT

10-30 mr/mn, npegnoytutrensHo 20 mr/mn,
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KOHLUEHTpauns CONMSHOW KMCNOThI B dTMNaueTaTte npeanodTUTenoHoO coctaBndaet 15-35

Mr/MI, NPeAnoYTUTENBHO 25 Mr/Mn;

npeanoyTuTENnbHO  nocne  pgobaBneHuMs  CONAHOW  KUCMNOTbl B 3Tunayerarte
nepemMeLnBalroT npyu KOMHaTHOW TeMMepaTtype B Te4yeHue 4-48 4yacos, NPeanouTUTENBHO B

TeyeHne 24 4acos;

NpesnoYTUTENBHO COOMpaloT TBEpPAOe BELeCTBO LEHTpUdyrupoBaHuem u cyluar B

TeyeHne Houm B Bakyyme npu 30-60 °C.

20. Kpuctannuueckas opma C rugpoxnopuaa coeamHeHns opmynbi |
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XapakTepusywjasica nvkamum Ha ee audpakTorpaMmme PEeHTreHOBCKOW MOPOLLKOBOWN

andpakyun npu yrnax 2 teta (28), cocrasnstowmx 10,7° £ 0,2°, 21,5° £ 0,2° n 24,3° £ 0,2°.

21. Kpuctannunyeckas copma C rmgpoxnopuaa coeauHeHus dopmynbl | no n.20,
XapakTepusyLasncsa nukaMmm Ha ee agndpakTorpamme PEHTFEHOBCKOW NOPOLLKOBOW A pakuymm
npw yrnax 26, cocraesnsowmx 5,3° £ 0,2°, 10,7° £ 0,2°, 21,5° £ 0,2°, 24,3° £ 0,2° n 30,4° £ 0,2°.

22. Cnocob nonyyeHuns kpuctannuyeckon opmbl C rugpoxnopuaa CoeanHEHMUs

dopmynbl | no n. 20 nnn 21, BKNOYaOLWUNA:

nposeaeHune nepekpucTannuaaymm unm KpUCTanm4yeckoro npespaLleHms
KpucTannuyeckon opmbl A rmgpoxnopuga coeauHeHus dopmynel | B pactsoputene ¢
nony4eHnem kpuctannuueckon gopmbl C rugpoxnopmga coeguHeHus dopmynbl |, npyu sTom
pactsopuTenb BbiOpaH M3 rpynnbl, COCTOSLEN M3 MEeTaHona, aueToOHUTpuna, H-renTaHa,

METMMITUNKETOHA N NIOOLIX NX KOMOMHaLMA.

23. Cnocob nonyyeHusa no n. 22, B KOTOPOM YKa3aHHbI pacTBOpPUTENb CMELLUMBAIOT C
KpucTannuyeckon copmon A rmugpoxnopuga coeavHeHuss cdopmynel | ¢ nonyyeHnem
CYCMEH3UKN, NeEpemMeLLMBaloT NpU KOMHATHOW TemnepaTtype, cobuparT TBepaoe BELECTBO U

cywiat ¢ nonyyeHmem kpuctannmyeckon popmel C rugpoxnopuga coeguHeHus popmynei |;

NPeanoYTUTENBHO pacTBopuTEnb A00aBMSAIOT B COCyh C KpucTannumyeckon cdhopmon A

rMapoxrnopuga coeauHeHus opmynbl | ¢ nonyyYeHMem CycneHsuu, nepemeLuMBaloT npu
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KOMHaTHOM TemnepaTtype, cobupaloT TBepaoe BELecTBO W cywaT ¢ NonyYeHuem

Kpuctannuyeckon opmbl C ruapoxnopuaa coeamHerns oopmynei I;

NPOAOMKUTENBHOCTE NEPEMELLUMBAHNA NPEeANOYTUTENBHO cocTaBnaeT 4-48 Jacos,

npeanoYTUTENbHO 24 Yaca,

NpesnoYTUTENBHO COOMpaloT TBEpPAOe BELECTBO LEHTPUDYrupoBaHuem W cyluart B

TeyeHne Houm B Bakyyme npu 30-60 °C.

24. Kpuctannuueckas oopma D cynbcpara coeguHenms oopmynbl |
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XapakTepusyLasncsa nukaMmm Ha ee agndpakTorpammMe PEHTFEHOBCKOWM NOPOLLKOBOW A pakumm
npwv yrnax 2 teta (20), coctasnstowmx 6,0° £ 0,2°, 22,8° £ 0,2° n 25,2° £ 0,2°.

25. Kpucrannundeckas dopma D cynbgara coeagmHeHua dopmynbl | no n.24,
XapakTepusyLasncsa nukaMmm Ha ee agndpakTorpammMme PEHTFEHOBCKOW NOPOLLKOBOW A pakumm
npw yrnax 26, cocraenstowmx 6,0° £ 0,2°, 12,3° £ 0,2°, 17,5° £ 0,2°, 22,8° £ 0,2° n 25,2° £ 0,2°.

26. Cnocob nony4eHus kpuctannuyeckon opmbl D cynbdata coegmHenns oopmynebl |

no n. 24 nnn 25, BKMNOYaKLMIA:

pacTBOpPEHNe coeamHeHns popmynbl | B ayeToHe ¢ Nony4YeHnem pacTBopa COeaMHEHNS
dopmynbl | B aueToHe n gobaBneHne CEpPHOM KUCNOTbI B aUETOHE K COegnHEHNO chopmynbl | B
aueToHe Mpu nepemeluMBaHun, AanbHenee nepemelumsaHne, cbop TBEPAOro BellecTsa u

CYLLIKY C NONy4eHneM kpuctannumyeckon popmbl D cynbdaTta coeguHeHns doopmynsi |

27. Cnocob nonyyeHuns no n. 26, B KOTOPOM coeavHeHue dopmynbl | noasepraioT

06paboTke ynbTpasByKkoOM, HarpeBatoT U 3aTeM PacTBOPSIOT B aL|ETOHE;

KOHLUEHTpauus coegnHeHuns oopmynbl | B aueToHe npegnovtutensHo coctasnsaet 10-30

Mr/mn, npeanoyTuTensHo 20 mr/mn;

KOHLUEHTpauns CEPHON KMCMOThI B aUeTOHe NpegnoYTuTenbHO coctaensaet 15-35 mr/mn,

npeanoYTUTENbHO 25 Mr/mn;
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npeanoYTUTENBHO nocne Ao06aBneHns CEPHOW KUCNOTbl B auEeTOHEe NPOoAOSIKaoT
nepemMelInBaHne npu KOMHaTHOW TemnepaTtype B Te4yeHue 4-48 4yacoB, NPesnoyvTUTENBHO B

TeyeHne 24 4yacos;

npesnoYTUTENBHO COOMpaloT TBEpPAOe BELeCTBO LEHTpUdyrupoBaHuem v cyluar B

TeyeHne Houm B Bakyyme npu 30-60 °C.

28. Kpuctannuueckas doopma E poccara coeguHeHmna oopmynbl |
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XapakTepusyLasncsa nukaMmm Ha ee agndpakTorpamme PEHTFEHOBCKOM NOPOLLKOBOW AMdpakumm
npwv yrnax 2 teta (20), coctasnswowux 6,2° £ 0,2°, 15,5° £ 0,2°, 17,4° £ 0,2° 1 24,6° + 0,2°.

29. Cnocob nony4veHus kpuctannuyeckon popmbl E poccharta coeguHeHma dopmynbi |

no n. 28, BKMOYAOLWWINA:

pacTBOpPEHne coeamHeHns popmynbl | B ayeToHe ¢ NonyvYeHnem pacTBopa COeanHEHNS
dopmynbl | B auetoHe u pobaBneHne ¢OCOPHON KUCNOTbl B aLUETOHE K COEAUHEHUIO
dhopmynbl | B aueToHe npu nepemMeluMBaHnn, ganbHenwee nepemelumsaHme, cbop TBepaoro

BELLECTBA W CYLIKY C MOMyYeHMeM Kpuctannudeckon opmbl E docdara coepnHeHus

dopmynbl .

30. Cnocob nonyyeHnss no n. 29, B KOTOPOM COeAUHEHMe opmynbl | nogsepratoT

06paboTke ynbTpasBykoM, HarpeBatoT U 3aTeM PacTBOPSIOT B aL|ETOHE;

MOMSAPHOE COOTHOLUEHME coeauHeHust dopmynbel | n  docdopHon  KMCnoTbl

npeanovtutenbHo coctaenget ot 1:1,0 go 1:1,5;

KOHUEHTpauus coegnHeHuns oopmynbl | B aueToHe npegnovtutensHo coctasnsaet 10-30

Mr/mn, npeanoyTuTensHo 20 mr/mn;

KOHUeHTpauns pocthopHON KUCHOTLI B aLeTOHE MPeanouTUTENbHO cocTtaensieT 15-35

Mr/MI, NPeAnoYTUTENBHO 25 Mr/Mn;
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npeanoyTUTENLbHO Nocne aobasneHns POCHOPHOM KUCNOTbI B aLETOHE NPOLOSIKAOT
nepemMelnBaHne npu KOMHaTHOW TemnepaTtype B TeyeHue 4-48 4yacos, NpeanoyvTUTENBHO B

TeyeHne 24 4yacos;

NpesnoYTUTENbHO TBEPAOE BELUEeCTBO COOUpaloT LeHTpudyrupoBaHuem W cyluar B

TeyeHne Houm B Bakyyme npu 30-60 °C.

31. Cnocob nonyyeHuna no n. 29 nnm 30, B KOTOPOM MPOBOAAT NepekpucTannmsayuio
UNnU KpUCTannMyeckoe npeBpalleHne kpuctannuieckon dopmel E doccara coegmHeHus
dopmynbl | B pacTtsoputene, U NPOAYKT NO-NPEXHEMyY NpeacTaBnsaeT cobon KpUCTanIm4eckyro
dopmy E docdarta coeanHeHus hopmynel |, rae ykasaHHbIn pactsopuTenb BbiOpaH 13 rpynneb,
COCTOALLEN M3 MEeTaHomna, aueTOHUTPWUNa, H-renTaHa, METUMITUMNKETOHa U NIbbIX KX

KomBuHaymm;

NPEANOYTUTENBHO B XOAE MEpPeKpUCTannn3aymm Unm KpucTaninyeckoro npespalyeHms
pacTeBopuTenb 1 Kpuctannuyeckyo doopmy E docara coeguHennsa copmynbl | cmewmsaroT ¢
nony4YeHnemM CyCcrneH3nn, nepemeLumBatoT €€ Npu KOMHaTHON Temneparype, cobuparoT TBepaoe

BELLECTBO U CyLLaT;

NpesnoYTUTENBHO B XO4E MEepPeKpUCTannm3auumn Unm KpUcTanimyeckoro npespaLleHns
NPOLOMKUTENBHOCTL NEePEMELLMBaHNA COCTaBnseT oT 4 A0 48 4acoB, NPeAnOYTUTENBHO

nepemMeLunBaroT B TEHYEHNE HOUYWN,

NpesnoYTUTENBHO B XOA€E NEPEKpUCTannu3aunm Unm KpUCTannmyeckoro npespalleHus,
TBEPAOE BELLECTBO CODMpatoT LEeHTPUYrupoBaHnemM 1 cyluaT B TEYEHUE HOYM B BaKyyme npu
30-60 °C.

32. Kpuctannuudeckas coopma F chocara coeamnHeHnsa popmynbi |

ST=N
O
N§/-‘N
S
P,
N

|
XapakTepusytoLlascs nukamm Ha ee JudpakTorpammMe peHTreHOBCKOW NOPOLLKOBOW audpakLmm

npu yrnax 2 teta (20), coctasnawowmx 16,6° £ 0,2°, 17,2° £ 0,2° n 22,6° £ 0,2°.

33. Kpucrannuueckas copma F docata coegmHeHua ddopmynel | no n. 32,

XapakTepusytoLasics NMkamy Ha ee AudpakTorpammMe peHTreHOBCKOW NOPOLLKOBOW audpakLymm
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npw yrnax 26, coctasnsawowmx 11,6° + 0,2°, 14,8° + 0,2°, 16,6° + 0,2°, 17,2° + 0,2°, 22,6° + 0,2°
n26,6°+0,2°

34. Kpucrannudeckaa dopma F ocdara coegnHeHus dopmynel | no n. 32 nnu 33,
XapaKkTepmsyoLascs nukammn Ha ee gudpaktTorpaMmMe PEHTIEHOBCKOW NMOPOLLKOBOW AudbpakLum
npw yrnax 26, coctasnsowmx 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°.

35. Cnocob nony4veHus kpuctannuyeckon dopmel F doctara coegnHeHna dopmynbi |

no nobomy 13 n.n. 32-34, BKNIOYAOLWNNA:

pacTBOpeHUe Kpuctannmyieckon opmbl E octhata coegmHeHus oopmynbl | B nepsom
pacTBopuTene C nofyvYeHMeM pactBopa Kpuctannumyeckon copmbel E docdara coegmHeHus
dopmynbl | B nepsom pactesoputene, gobaBneHne aHTupacTsoputens, nepemeLrumsaHme, cobop
TBEPAOrO BELWEecTBa W CylKy C MOnydeHnem Kpuctannudeckonm dopmbl F  docarta

coeanHeHunsa opmynei ;

NpeanoYTUTENBHO NEPBLIN PACTBOPUTENb NpeacTaBnAeT cobon pacTBOPUTENb, KOTOPbIN
MOXET pacTBOpPATb KpucTannuyeckyro dopmy E doctara coeguHeHua copmynbl |,
NPeAnoYTUTENBHO METAHOI, aHTUPaCTBOPUTENb NPeACcTaBNsAeT cobon pacTBOPUTENb, KOTOPLIN
Mano pacTBOpseT Kpuctannumyeckyro ddopmy E docata coeguHeHus dopmynbl |,

npeanovTuTenbHO n3onponunaueTar,

NpesnoYTUTENbHO MEepBbIN pacTBOpUTENb A00aBNSIOT B KONMUYECTBE, KOTOPOE MOXKET

NONTHOCTLIO PacTBOPUTL KpUcTannmnyeckyro opmy E doctara coegnHenus doopmynsil |;

NpeanoYTUTENBHO  aHTUPaCTBOPUTENb MNPUMEHSIOT  Ana  pasbasBneHus pacTeBopa
kpucTtannuyeckon dopmel E pocthaTa coegnHerns doopmynel | B nepsom pactesoputene B 5-15

pas, npegnoututensHo B 10 pas;

NPeanoYTUTENBHO MOCNE pacTBOPeHUsa Kpuctannumyeckon dopmbl E  docdarta
coeanHeHus dopmynel | B nepsom pacteBoputene po6aenstoT HebonbLioe KONMM4YecTBO
3aTpaBOYHbIX KPUCTaNMoB Kpuctannunyeckon opmbl F docara coeguHeHns copmynsl | go

Tex Nnop, Nnoka cUcTema He CTaHeT HEMHOrO MyTHOW, 3aTeM L00aBnatoT aHTUPaACTBOPUTEND;

NpeanoYTUTENBHO nocne AobasneHua aHTupacTeoputens npoaorkaroT
nepemMelnBaHne npu KOMHaTHOW TemnepaTtype B TevyeHue 4-48 4yacos, NpeanoyvYTUTENBHO B

TeyeHne 24 4acos;

NpesnovYTUTENBHO TBEpPAOEe BELLeCTBO COOUpaloT LeHTpudyrnpoBaHuem M cyluar B

Bakyyme npu 30-60 °C, npegnoututensHo npu 50 °C.
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36. Kpuctannuueckas popma G mesnnara coegmHeHus doopmynei |
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XapakTepusytoLasics NMkamm Ha ee AudpakTorpamme PeHTrEHOBCKOW NMOPOLLKOBOWN AudbpaKLymm

npw yrnax 2 teta (20), cocrasnsowmx 8,6° £ 0,2°, 19,9° £ 0,2° n 24,9° £ 0,2°.

37. Kpucrannunyeckaa ¢opma G mesunara coeguvHeHus dopmynbl | no n.36,
XapaKkTepmsyoLascs nukammn Ha ee gudpakTorpaMmMme PEHTrEHOBCKOW NMOPOLLKOBOW Auddpakuum
npu yrnax 26, cocrasnstowux 8,6° + 0,2°, 18,1° £ 0,2°, 18,6° £ 0,2°, 19,9° £ 0,2°, 24,0° £ 0,2° un
24,9° +£0,2°.

38. Cnocob nonyyeHus kpuctannuyeckon popmbl G meannara coeauHeHus popmynbl |

no n. 36 nnn 37, BKNOYaoLWIA:

pacTBOPEHNE CoeanHEeHMA hopmynbl | B aLeToHe ¢ NonyYeHnem pacTBopa COeanHEHNS
cdopmynel | B auetoHe n gobaBneHne MeTaHcyrnbpOHOBOW KUCMOTbI B aLETOHE K COEAUHEHUIO
cdopmynbl | B aueToHe Npu nepemMeLlnBaHUN, LanbHelllee nepemMelunBaHue, coop TBEpPAOro

BeLlecTBa M CyLIKYy C MNOMy4YeHUeMm Kpuctannuueckon copmel G mesunata coeauHeHus

dopmynbl .

39. Cnocob nonydeHnss no n. 38, B KOTOPOM COeAUHEHME opmynbl | nogsepratoT

06paboTke ynbTPasBykoM, HarpeBatoT U 3aTeM PacTBOPSIOT B aL|ETOHE;

KOHLUEHTpauus coegnHeHuns oopmynbl | B aUeToHe npegnoyvtutensHo coctasnsaet 10-30

Mr/mn, npeanoyTuTensHo 20 mr/mnm;

KOHLIEHTpaumsa MeTaHCyNbGOOHOBOW KUCMNOTbI B aLeTOHe NPeAnoYTUTENbHO COCTaBnseT

15-35 Mr/mn, npeanoyTUTEnbLHO 25 Mr/mn,

npeanoYTUTENBHO, nocne AobaBneHns METaHCYNb(POHOBOW KUCMOTbl B  alETOHe
NPOAOKAIT MNEPEMELLMBAHME NPU KOMHATHOW TemnepaTtype B TeuyeHue 4-48 vacos,

NPeAnoOYTUTESNIbHO B TEYEHNE 24 4acosB;

NpesnoYTUTENbHO COOMpaloT TBEpAOe BELeCTBO LEHTpUdyrupoBaHuem u cyluar B

TeyeHne Houm B Bakyyme npu 30-60 °C.
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40. Kpuctannn4yeckas copma H rmgpobpommaa coegmHeHms chopmynsil |
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XapakTepusytoLasics NMkamm Ha ee AudpakTorpamme peHTreHOBCKOW NMOPOLLKOBOW audpaKkLmm

npw yrnax 2 teta (20), cocrasnswowmx 7,2° £ 0,2°, 20,7° £ 0,2° n 24,0° £ 0,2°.

41. Kpuctannundyeckas copma H rngpobpomuga coegmHeHns copmynbl | no n.40,
XapakTepusyLanca NnukaMmm Ha ee aAndpakTorpammMe PeHTFeHOBCKOW NOPOLLKOBOMW Anddpakumm
npwv yrnax 26, cocrasnsawowux 7,2° + 0,2°, 17,9° £ 0,2°, 18,8° £ 0,2°, 20,7° £ 0,2° 1 24,0° £ 0,2°.

42. Kpuctannunyeckas cdopma H rugpobpommnga coeguHeHns gopmynbl | no n. 40 vnu
41, xapakTepusylLlascs nukamm Ha ee audpakTorpamme PEeHTFEHOBCKOW MOPOLLKOBOW
andpakyum 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°.

43. Cnocob nonyyeHuns no niobomy 13 n.n. 40-42, BkNOYaOLWIA:

pacTBOpeHne coegunHeHns opmynbl | B aLUeToHe ¢ Nony4YeHnem pactBopa CoeaMHEHUS
dopmynbl | B audetoHe u pobaBneHne OpPOMUCTOBOAOPOAHOM KUCIMOTbl B aUETOHE K
coeanHeHuto copmynbl | B aueToHe npu nepemMeluMBaHuK, AanbHenlee nepemMelunBaHune,
cbop TBEPAOro BeLWecTBa N CyLLKy C NONyYeHMEM Kpuctannmyieckon dopmbl H rugpobpomumga

coeaunHeHusa opmynel |.

44, Cnoco6 nony4yeHusa no n. 43, rae coeauHeHne gopmynel | nogseprator obpaboTke

yNbTPasBYKOM, HarpeBatoT U 3aTeM PacTBOPSIOT B aLEeTOHE,;

KOHUEHTpauus coegnHenuns oopmynbl | B aueToHe npegnoyvtutensHo coctasnsaet 10-30

Mr/mn, npeanoyTuTensHo 20 mr/mnm;

KOHLUEHTpaumMs OpOMUCTOBOLOPOAHOW  KUCNOTbl B aueTOHe  MpeanouTUTENbHO

coctasndaet 15-35 mr/mn, npeanoyTUTENbHO 25 Mr/mn;

npeanodTUTENBHO nocne pobaBneHnst GPOMUCTOBOAOPOSHOM KUCIOTbl B aUETOHE
NPOAOKAT MNEPEMELLMBAHME MNPU KOMHATHOW TemnepaTtype B TeuyeHune 4-48 vacos,

NpeanoOYTUTESNIbHO B TEYEHNE 24 4acos;
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NpesnoYTUTENBHO TBEpPAOEe BeLecTBO CobupaloT LeHTpudyrupoBaHuem M cyluar B

Bakyyme B TeyeHume Houm npu 30-60 °C.

45. Cnocob nony4yeHus no n. 43 unu 44, B KOTOPOM MPOBOAAT NEepeKkpucTanmsayuio
UNN KpUCTannuyeckoe npespalleHue kpuctannuyeckon opmbl H rugpobpommnga coegmHeHuns
dopmynbl | B pacTtsoputene, v NPOAYKT NO-NPEXHEMY NpeacTaBnsaeT cobon KpUCTanIm4eckyro
dopmy H rmapobpomuaa, roe ykasaHHbl pacTBopuTenb BbiOpaH U3 rpynnbl, COCTOALEN U3

aueToHMTPUNAa, METUNITUINKETOHA M NOOLIX X KOMOUHaLWNK,

nepekpucTannmMsayms WnuM  KpucTannumyeckoe npeBpalieHue  NpeanoyTUTENbHO

BKNHOYAKT cnejyrwme ctagnn.

CMeLMBaHWE OAHOro wunn obonMx U3 aueToHUTpuna u METUNITUNKETOHA, C
Kpuctannuyeckon opmon H rugpobpomuaa coegmHeHnss opmynbl | ¢ nonyyeHnem
CYCMEeH3nu, nepemMeluMBaHne npu KOMHaTHOM TemnepaType, LeHTpudyrnposaHue, cbop

TBEPAOrO BELLECTBA U CYLLKY;

fonee npeanoyTUTENBHO A00aBneHne OoAHOro wunu oboux n3 aueToHuTpuna wu
METUNITUMKETOHA, B COCyA C Kpuctannudeckonm cpopmon H rugpobpommaa coegmHeHuns
dopmynbl | € MONyyYeHMEM CyCrneHsuu, nepemMeluMBaHue npu KOMHATHOM TemrnepaTtype,

LeHTpucyrmpoBaHune, cbop TBEPAOro BELLECTBA U CYLLIKY.

46. Kpuctannuueckas dopma J rugpobpomuga coegnHeHms popmyneoi |
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XapakTepusyroLascs nukamm Ha ee udpakTorpamMmmMe peHTreHOBCKOW NMOPOLLKOBOW audpakLmm

npw yrnax 2 teta (20), coctasnsowmx 6,2° £ 0,2° n 15,0° £ 0,2°.
47. Cnocob nonyyeHns no n. 46, BKMOYaoLWMM:

pacTBOpeHne coeauHeHus copmynbl | B aTMnaueTate C MNoryyYeHMeMm pacTBopa
coeguHeHus copmynbl | B aTunauetate m pobaBrneHne GPOMUCTOBOLOPOLHON KWCMNOTbI B
aTunaueTaTe Kk coefuHeHuto popmynel | B aTMnaueTare npu nepemellvMBaHuy, LanbHenee
nepemelunBaHne, cOop TBEPAOro BELLEeCTBa M CyLLKY C MONyYeHneM KpucTanmnmyeckon opmbl

J rmgpobpomumga coeamHeHnsa opmynbi .
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48. Cnocob nonyyeHuns no n. 47, B KOTOPOM coeavHeHue cdopmynel | noasepraroT

0bpaboTKe ynbTpasBYyKOM, HAarpeBatoT 1 3aTeM pacTBOPSIOT B aTunayerare;

KOHLeHTpaumsa coeguHeHnss opmMynbl | B aTunauyerare npegnovTUTENbHO COCTaBnsieT

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

KOHLEHTpaums OpoMUCTOBOAOPOAHOM KUCMOTbI B 3TUNayetrate npeanouTUTensHO

coctasndaet 15-35 mr/mn, NpeanoyTUTENnbHO 25 Mr/mn;

npeanoyTuTenbHO nocne aobasneHns 6POMUCTOBOAOPOAHON KUCMOThLI B 3TuUnauerare
NPOAOIKAT MNEPEMELLMBAHME MNPU KOMHATHOW TemnepaTtype B TeuyeHne 4-48 vacos,

NpeanoYTUTESNbHO B TEYEHUE 24 4acos;

NpesnovTUTENbHO TBEPAOE BELUEeCTBO COOUpaloT LEeHTpUdyrupoBaHnem v cyliar B

TeyeHne Houm B Bakyyme npu 30-60 °C.

49. Kpuctannuueckas opma K rugpobpommga coegmHenunsa oopmynbi |
N
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XapakTepusyroLascs Nukamm Ha ee AudpakTorpamMmme PeHTreHOBCKOW NOPOLLKOBOW audpakLmm

’

npw yrnax 2 teta (20), coctaBnawowmx 17,1° £ 0,2°, 22,0° £ 0,2° n 24,2° £ 0,2°.

50. Kpuctannudeckas cdopma K rugpobpommga coeguHeHusi chopmynbl | no n. 49,
XapaKkTepusyloLascs nukammn Ha ee gudpaktTorpaMmMme PEHTIEHOBCKOM NMOPOLLKOBOW gudpakLmm
npu yrnax 26, cocrasnstowmx 17,1° £ 0,2°, 20,1° £ 0,2°, 22,0° £ 0,2°, 22,6° + 0,2°, 24,2° + 0,2°
n28,8°+0,2°

51. Kpuctannnueckas cdopma K rugpobpomnga coegnHeHns dpopmynel | no n. 49 nnn
50, xapakTepusywwasca nMkamm Ha ee gudpaktorpamme PeHTreHOBCKOW MOPOLLKOBOW
andpakyun npu yrnax 26, cocrasnsowmx 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°.

52. Cnoco® nonyuyeHusa kpuctannumyeckon opmbl K rugpobpommaa CcoeanHeHUus

dopmynbl | no nrobomy us n.n. 49-51, BkNOYAOLLMNAL
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nposeaeHune nepekpucTannuaaymm unu KpVCTannmyeckoro npespaLleHms
kpuctannunyeckon opmbl H rugpobpomuaga coeguHeHus dopmynbl | B H-rentaHe ¢

nony4yeHnem kpuctannudeckon popmbl K rugpobpommnaa coegnHeHnsa doopmynbi |
53. Cnocob nony4eHus no n. 52, BKNIOYaLWUA:

CMeWmMBaHNE H-renTaHa ¢ kpuctannmyeckon copmon H rugpobpomuaga coeauHeHus
dopmynbl | ¢ nonyvyeHnem CycneHsmu, nepemMelunBaHne npyu KOMHaTHoOW Temneparype, cbop
TBEPAOro BELYEeCTBa W CyWKy C MONyYeHWeM kpuctannuueckon dopmbl K rugpobpomuga

coegunHeHuna opmynel [;

npeanoutTuTensHO aobaeneHne H-rentaHa B COCyh C Kpuctannuyeckon dopmon H
rmapobpommnaga coeguHeHns opmynbl | C MonyyYeHMem CycneHsuu, nepemelumBaHve npu
KOMHaTHOW TemnepaType, c6op TBEPAOro BELECTBA U CYLLUKY C MOMyYeHUEM KpUCTanIn4ecKomn

dopmbl K rugpobpommaa coeauHenus opmynei I;

NPOAOIKUTENBHOCTE MEePEMELLUMBAHUSA COCTaBMSET NPEeAnodTUTENBHO 4-48 4acos,

npeanouTUTENEHO 24 Yaca,

cOop TBEPAOro BELeCTBa NpeanovTUTENBHO LEHTPUMDYrMPOBaHNEM U CYLLIKY B TEYEHUE

Houm B Bakyyme npwu 30-60 °C.

54. Kpuctannunyeckas copma L doymapara coeauHeHmnsa popmynbi |
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XapakTepusytoLasics nukamy Ha ee udpakTorpamme peHTreHOBCKOW NOPOLLKOBOW audpakLymm

npu yrnax 2 teta (20), coctasnswowmx 6,1° £ 0,2°, 16,3° £ 0,2° n 26,4° £ 0,2°.

55. Kpuctannunyeckaa dopma L dymapata coeauHeHna dopmynbl | no n. 54,
XapakTepusyLasncsa NnMkaMmm Ha ee AndpakTorpammMe PEHTFEHOBCKOW NOPOLLKOBOMW A pakumm
npw yrnax 26, cocraesnstowmx 6,1° £ 0,2°, 13,4° £ 0,2°, 15,7° £ 0,2°, 16,3° £ 0,2° n 26,4° £ 0,2°.

56. Kpucrannudeckaa copma L cdymapata coegmnHeHna opmynel | no n.54 nnn 55,
XapaKkTepmsyoLascs nMkammn Ha ee gudpaktTorpaMmMe PEHTIEHOBCKOM NMOPOLLKOBOWN gudpakumm
npu yrnax 26, coctaenswowmx 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°.
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57. Cnocob nony4yeHus kpuctannuyeckon opmel L dpymapara coegmHernns doopmynei |

no nobomy 13 n.n. 54-56, BKkNOYaOLWNNA:

pacTBOpeHue coeanHeHus dopmynbl | B pactBopuTene C nonyyYeHnem pacrsopa
coeanHeHua opmynel | B pactsoputene n gobasneHne hymapoBOA KUCMOTbl B 3TaHOME K
coeguHeHuo  cdopmynbl | B pacTBopuTeEne npyv  NepemeluMBaHuM,  AarbHenee
nepemelunsaHue, cbop TBEpAOro BELECTBA M CYLLUKY C MOMyYEHUEM KpUCTannmyeckon opmebl

L doymapata coeguHeHusa opmynel |

58. Cnocob nonyyeHuss no n. 57, B KOTOPOM coeAuHeHne dopmynbl | nogsepratoT
obpaboTke ynbTPasBYKOM, HarpesBalOT W 3aTeM pPacTBOPAIOT B pacTBopuTene, mnpuyem
pactBopuTenb BbiOpaH M3 rpynnbl, COCTOALEN M3 3Tunauetarta, auetoHa u mobbix UX

KomBuHaymm;

KOHLEHTpaumsa coegunHeHnss opmMynbl | B pactBopuTene npesnovTUTENbHO COCTaBnseT

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

KOHLEeHTpauns OymMapoBON KUCIOTbl B 3TaAHOMNE MpeanodTuTenbHO coctasnsaet 15-35

Mr/Mn, NpeanoYTUTENBHO 25 Mr/Mmn,

npeanoYTUTENLHO nocrne aobasBneHns PymapoBOW KUCMOTbl B 3TAHOMNE NPOAOIHKaOT
nepemMelunBaHne npu KOMHaTHOW TemnepaType npeanoduTUTENbHO B TevyeHue 4-48 4acos,

NpeanoYTUTENBHO B TEYEHNE 24 4acosB;

cobupaloT TBEpPAOE BELLYECTBO MNPEANOYTUTENBHO LEHTPUYrMpOBaHMEM W CyllaT B

TeyeHne Houm B Bakyyme npu 30-60 °C.

59. Kpuctannuueckas opma M 6eH3oncynbdoHaTa coeguHeHnsa doopmynsi |
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XapaKTEPU3YIOLLAaCcsa NuKkamMmn Ha ee gudpaktorpaMmme pEHTreHOBCKOW NOPOLLKOBOW Audhpakuum
npu yrnax 2 teta (20), coctasnswowmx 7,5° £ 0,2°, 18,5° £ 0,2°, 25,2° £ 0,2° 1 29,8° £ 0,2°.

60. Kpuctannunyeckas cdopma M 6eH3soncynboHaTa coegmnHeHnsa doopmynbl | no n.59,

XapakTepusytoLasics Nkamm Ha ee udpakTorpamme peHTreHOBCKOW NOPOLLKOBOW audpakLymm
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npw yrnax 26, coctasnawowumx 7,5° £ 0,2°, 14,1° £ 0,2°, 15,2° £ 0,2°, 18,5° +. 0,2°, 22,4° + 0,2°,
23,0°+0,2°,252° +0,2°n 29,8° + 0,2°.

61. Kpucrtannuueckasa cdopma M G6eHsoncynbdoHaTta coegmHeHus dopmynbl | no n.59
unn 60, xapakTepusylLwasacsa nMkaMmm Ha ee audpakTorpaMme PEHTTEHOBCKOW MOPOLLKOBOM
andpakyun npu yrnax 26, cocrasnswowmx 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° n 29,8° £ 0,2°.

62. Cnocob nony4yeHus kpuctannuyeckon opmbl M B6eHsoncynboHaTa coeguHeHuns

dopmynbl | no niobomy us n.n. 59-61, BknoYaAOLLNNAL

pacTBOpeHne coeamHeHns popmynbl | B aUeToHe € NonyYyeHnem pacrteopa CoeanHEHNS
dopmynbl | B ayeToHe n gobasneHne 6eH30nCynb(POHOBOW KAUCMNOTbI B aUeTOHEe K COeANHEHNIO
dopmyrnbl | B aueToHe npu nepemMeluMBaHnn, AanbHenwee nepemelumsaHme, coop Teepaoro
BELeCTBA W CylWKYy C nonydeHnem kpuctannudeckon dopmel M 6eHsoncynbdoHaTa

coeanHeHunsa opmynbi |.

63. Cnoco6 nony4yeHuss no n. 62, B KOTOPOM coeauHeHne copmynbl | nogsepraroT

o6paboTke ynbTpasBykoOM, HarpeBatoT 1 3aTeM PacTBOPSIOT B aLETOHE,;

KOHLEeHTpauna coegmnHeHna popmynel | B auetoHe npegnodtutensHo coctasnaet 10-30

Mr/mn, npeanoyTuTensHo 20 mr/mn;

KOHLeHTpaymsa 6eH30ncynbOHOBOWM KUCNOTbI B aLiETOHE NPeanoYTUTENBHO COCTaBnsAeT

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

npeanodTuTenpHO nocne gobaBneHns OGeH30nCynbOHOBOW KUCNOTbl B alETOHEe
MPOAOIKAIOT NepemMeLLMBaHe NPY KOMHATHOW TemnepaTtype NpeanovYTUTENbHO B TeYeHue 4-

48 yacos, NPeANoYTUTENBHO B TEYEHNE 24 4acos,

npesnoYTUTENBHO cobupatot TBEpLOE BELLeCTBO npesnoYTUTENbHO

LEeHTPMdYrMpoBaHMEM U CyLlaT B TEYEHME HOouM B Bakyyme npu 30-60 °C.

64. Kpuctannuueckas coopma N yutpara coeguHeHus goopmyneol |
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XapakTepusytoLasics Nkamm Ha ee AudpakTorpamme peHTreHOBCKOW NOPOLLKOBOW audpakLmm

npw yrnax 2 teta (20), coctasnswowmx 15,8° £ 0,2°, 17,0°+£ 0,2° n 21,1° £ 0,2°.

65. Cnocob nony4yeHus kpuctannuueckon copmbl N yutpara coegmHeHusa opmynbl |

no n. 64, BKMOYaOWWNA:

pacTBOpeHne coeauHeHus copmynbl | B 3TMnauyeTate € MNonyyYyeHMeM pacTBopa
coeguHeHuss dopmynbl | B aTunayetare u jobGaBneHne NMUMOHHOW KUCMOTbI B 3TUnaueTare K
coegmHeHuto dopmynbl | B aTMRayeTarte npy nepemMeLlMBaHnm, janbHenee nepemeLuBaHune,
cbop TBEpAoOro BeljecTBa WM CywKy C MNOMydYeHUeMm Kpuctannuuyeckon copmbl N yutpara

coeguHeHunsa popmynel |.

66. Cnoco® nonyyeHuns no n. 65, B KOTOPOM coeauHeHue dopmynbl | noasepraioT

obpaboTke ynbTpasByKOM, HAarpeBatoT 1 3aTeM pacTBOPSIOT B aTunauerare;

KOHLEHTpaums coeauHeHna opmynbl | B aTunayetare npegnodTUTENBHO COCTaBnAeT

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

KOHLEHTpauns MMMOHHOM KUCNOTbI B 3TMNayeTaTe npeanodTutenbHo coctasnsaet 15-35

Mr/Mn, NPeanoYTUTENBHO 25 Mr/mn;

NpeanoYTUTENBHO Nocrne 400aBneHnsa NIMMOHHOW KUCNOTbI B 3TMNayeTaTe npogormKaroT
nepemMelinBaHne npu KOMHaTHOW TemnepaTtype B TevyeHue 4-48 4yacoB, NpeanoyvTUTENbHO B

TeyeHne 24 4acos;

npesnovTUTENBHO CcoBMpaloT TBEpLOe BELLECTBO LEHTpUdYyrupoBaHMemM U cyliat B

TeyeHne Houm B Bakyyme npum 30-60 °C.

67. Kpuctannuueckas opma O TaptpaTa coeguHeHmsa popmynei |

STTE=EN
O
N§/_‘N
S
P,
N

|
XapakTepusytoLasics nukamm Ha ee AudpakTorpamme peHTreHOBCKOW NOPOLLKOBOW audpakLmm

npu yrnax 2 teta (20), coctasnsowmx 6,3° £ 0,2°, 26,1° £ 0,2° n 26,9° £ 0,2°.

68. Kpucrannunuyeckas dcopma O TapTtpara coeaunHeHua dopmynel | no n. 67,

XapakTepusytoLasics NMkamm Ha ee AudpakTorpamme peHTreHOBCKOW NOPOLLKOBOW audpakLymm
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npu yrnax 26, coctasnawowmx 6,3° £ 0,2°, 12,5° £ 0,2°, 15,1° £ 0,2°, 26,1° £ 0,2°, 26,9° £ 0,2° un
27,5°+£0,2°.

69. Kpucrannuueckas gopma O TapTtparta coeamHeHus dopmynel | no n.n. 67 wnu 68,
XapaKkTepmsyoLascs nukammn Ha ee gudpaktTorpaMmMe PEHTIEHOBCKOW NMOPOLLKOBOW AudbpakLum
npu 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°.

70. Cnocob nony4yeHus kpuctannuyeckon popmbl O TapTpaTta coegnHeHnsa opmynbl |

no nobomy 13 n.n. 67-69, BKNIOYaOLWNNA:

CMelLUMBaHne coeavHeHuss copmMmynbl | C MepBbiM pacTBOpUTENEM, pPacTBOPEHNE
COefMHEHUss [0 Tex Mop, Moka pacTBOpP HEe CTaHeT MNpo3padvHbiM, W MOnyYeHWe pacTeopa
coeguHeHuss opmMynbl | B NepBOM pacTBOpUTEne; CMELUMBAHNE BUHHOW KUCMOTbI CO BTOPbIM
pacTBopuTENEM, €e pacTBOpeHVWe A0 Tex Mop, Noka pacTBOpP HEe CTaHeT MpOo3payHbiM, W
norny4YeHne pacteopa BWHHOW KWUCMNOTbl BO BTOPOM pacTteBoputene; aobaBneHne BMHHOW
KMCNOTbl BO BTOPOM pacTBOpUTENe K CoeAuHeHWIo chopMynbl | B nepBoM pactsopuTene npu
nepemMelLUnBaHn, OXNaXAEHWEe C KOHTPONMPYEMOW CKOPOCTbIO MpY nepemelumBaHun, coop

TBEPAOro BELUECTBA, CYLUKY C NMOMyYeHnem Kpuctannmyeckon dopmbel O TapTpata coeiuHeH s

copmynbl .

71. Cnoco6 nonyyeHnss no n. 70, B KOTOPOM MEPBbIA PacTBOPUTENb U BTOPOU
pacTBopuTenb BbiOpaHbl M3 TPyMnbl, COCTOSALLEN W3 aueToHa, aTunauetrara u nobbix UX

KomBuHaumm;

MOMSIPHOE COOTHOLLUEHNE CoefuHEeHMs opMynbl | 1 BUHHOWM KUCNOTbI NPEeANnoYTUTENBHO

cocrasnsieT 1:(0,5-1,5), npegnoututensHo 1:(0,5-0,7), 6onee npeanoytutensHo 1:(0,55-0,6);

B Kpuctannudeckon dcopme O Taptpara coeguHeHus dopmynbl | mMonspHoe

COOTHOLLEHME coeguHeHNa opmynbl | 1 BUHHOW KUCNOTbI NPEANOYTUTENBHO cocTaBnsaeT 2:1;

KOHLUEHTpauus coegnHeHuns oopmynbl | B aUeToHe npeanovTutensHo coctasnsaet 15-70

Mr/mn, npegnodtutensHo 40-60 mr/mn, 6onee npegnoduTuTensHo 50 mMr/mm;

KOHLUEHTpauns BUHHOW KUCIOThLI B aUETOHE NMPeanodTUTENbHO cocTtaBnsaeT 5-35 mr/mn,

npeanoytutensHo 10-25 mr/mn, 6onee npeanoyTutTensHo 15 mr/mnm;

NpeanoYTUTENBHO CMELUMBAKOT coeauHeHne dopmMynbl | € ayeToHOM, MOBbIWAOT
Temnepatypy Ao 40-60 °C, npegnouytutenbHo o 50-55 °C, n pactBopsaoT coeguHeHue

dopmynbl | 4O TeX NOp, NOKa pacTBOP HE CTaHET NPO3pPadHbIM;
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NPeAnoOYTUTENBHO CMELUNBAIOT BMHHYIO KMCMOTY C alUeTOHOM, MOBbLILAT TeMnepaTypy
40 40-60 °C, npegnoututensHo o 50-55 °C, 1 pacTBOPSIOT BUHHYIO KUCMOTY 40 TEX NOp, noka

pacTBOP He CTAHET NPO3pPayHbIM;

npeanoyTUTENbHO  J00aBNAIOT  BUMHHYKO KUCROTY B auetoHe npu  40-60 °C,

npeanoytuTensHo npu 45-55 °C, k coegmHeHnto oopmyrnel | B aUeToHe;

npeanoyTUTENbHO cywar cobpaHHoe TBepaoe BewecTso npu Temneparype 40-60 °C
NPy MOHWKEHHOM AaBMEeHUM WM C MOMOLUbIO BO3AYXOAYBKUM B TeyeHne 5-48 vacos,

npeanoYTUTENBHO B TeYeHne 16-28 yacos.

72. Cnocob nonyyeHnsa no n. 70 unu 71, B KOTOPOM OXNaxAeHuUe C perynmpyemoun

CKOPOCTbBIO PEanum3ayloT C MOMOLLbIO CNefyoLWMUX CTaguiA:

1) nepemelumBaloT cuctemy B TedeHne 0,5-3 yacos, NpeanoyTUTENLHO B TeveHne 1-2

4yacos, Npu kKOMHaTHoW TemnepaTtype npu 35-60 °C, npegnoytutensHo npu 40-60 °C;

2) oxnaxpatoT cuctemy go 15-35 °C, nogaepxuBaloT ykasaHHyl Temnepartypy npu

nepemewmsaHnn B TedeHne 0,5-3 yacos, NpeanoYTUTENBHO B TeYeHne 1-2 yacos;

3) oxnaxgawT cuctemy Ao 5-15 °C, nopaepxvmBatoT ykasaHHyl Temnepartypy npwu

nepemewmsaHum B TeveHune 0,5-3 yacos, npeanovTuTenbsHo 1-2 4acos;

73. Cnocob nony4yeHus no n. 72, B KOTOPOM Ha ctagum 1) nocne nepemeLunmBaHus
cuctembl B TedeHne 0,5-3 yacoB, NpegnoyTuTenbHO B TevyeHne 1-2 4acos, NMpu KOMHAaTHOW
Temnepartype npu 35-60 °C, npegnoututenbHo npu 40-60 °C, KOHUEHTPUPYIOT cuctemy OT
OAHOWN TPETU A0 ABYX TPETEN UCXOAHOro o6bema, NpeanoYTUTENbHO A0 NOMOBMHbI MCXOLHOMO

obbema;

NPeanoYTUTENBHO Ha CcTagum 2) nocne oxnaxaeHuss cuctembl o 15-35 °C n
nepemMeLlInBaHna Npun ykasaHHon Temnepartype B TedeHme 0,5-3 yacoB, NpeanoyvTUTENbLHO B
TeyeHne 1-2 4acoB, KOHUEHTPUPYIOT CUCTEMY OT OAHOW TPETU A0 ABYX TpeTen

nepBoHaYanbHoro o6bemMa, NPeAnNoOUYTUTENBHO A0 MONOBUHLI UCXOAHOrO 06bema.

74. Cnocob nonyyeHusa no nwobomy m3 n.n. 70-73, B KOTOPOM 4MCTOTA COEAUHEHMSA
dopmynebl | coctasnseT 6onee 90 %, npeagnodtutensHo 6onee 95 %, 6onee nNpeanOYTUTENBHO
6onee 99 %.

75. ®apmaueBTMyecKad KOMMO3UUMS, copepxalwlas Kpuctannumyeckywo dopmy 1
coegnHeHusa copmynbl | no nobomy 13 n.n. 5-7, kpuctannmyeckyo chopmy A rmgpoxnopmaa
coegnHeHusa cdopmynbl | no niobomy ns n.n. 10-12, kpuctannmueckyto copmy B rugpoxnopuga

coeaunHeHus dopmynel | no nobomy n3 n.n. 15-17, kpuctannudeckyro dopmy C rugpoxnopuga
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coegunHeHusa popmynel | no n.n. 20 unn 21, kpuctannuyeckyo dopmy D cynbdaTta coegmnHeHua
dopmynbl | no n.n. 24 vinun 25, kpuctannuyeckyro dopmy E docdara coeguHenna copmyneil |
no n. 28, kpucrannuyeckyto popmy F pocthaTta coeguHeHus dopmynbl | no nobomy mns n.n. 32
- 34, kpuctannuyeckytro opmy G mesunara coeauHeHus dopmynbl | no n. 36 wnn 37,
KpucTannuyeckyto copmy H rugpobpommga coegmHerns popmynel | no niobomy 13 n.n. 40-42,
Kpuctannuuyeckyto cdopmy J rugpobpommnga coeauHeHns Qopmynel | no n. 46,
KpucTannuyeckyto copmy K rugpobpommuga coeguHenms gopmynbl | no nobomy ns n.n. 49-51,
KpucTannuyeckyto copmy L dymapara coegunHeHna copmynbl | no nwobomy m3 n.n. 54-56,
KpucTtannuyeckyto cdopmy M 6GeHsoncynboHaTta coeguHeHns dopmynbl opmynbl | no
nmobomy m3 n.n. 59-61, kpuctannunueckyo popmy N yutpara coeguHeHus popmynel | no n. 64

n/vnun kpuctannuyeckyo dopmy O TapTpara coeguHeHna dopmynel | no nrobomy 13 n.n. 67-69.

76. GapmaueBTNYECKMI COCTaB, COAEPXKaLLUN KpucTannmyeckyto dopmy 1 coegnHeHuns
dopmynbl | no nobomy u3 n.n. 5-7, kpuctannuueckyo opmy A ruapoxnopuga CoegnHeHnNs
dhopmynbl | no nro6omy u3 n.n. 10-12, kpucrtannuyeckyro opmy B rugpoxnopuga coegnHeHns
dopmynbl | no nobomy mns n.n. 15-17, kpucrannuueckyto dpopmy C rugpoxnopmia coefnHeHns
dopmynbl | no n. 20 unu 21, kpuctannudeckyto opmy D cynbdarta coeguHeHus dpopmynel | no
n. 24 wnn 25, kpuctannuyeckyto cdopmy E docdara coegmHeHna dopmynbl | no n. 28,
Kpuctannuyeckyto popmy F docara coegmHenuna dopmynbl | no nwbomy mns n.n. 32 - 34,
kpuctannuyeckyto cdopmy G mesunnara coeguHeHumss ¢opmynel | no n. 36 wnm 37,
KpucTannuyeckyto copmy H rugpobpommaa coegmnHernsa popmynel | no niobomy 13 n.n. 40-42,
Kpuctannuyeckyto dopmy J rmgpobpommnga coeauHenms dopmynbl | no n. 46,
kpucTannuyeckyto copmy K rugpobpomuaa coegmHenms doopmynbl | no nodomy us n.n. 49-51,
KpucTtannuyeckyto copmy L dymapara coeguHeHnsa copmynbl | no nwobomy m3 n.n. 54-56,
kpucTtannuyeckyto copmy M GeHsoncynbdoHaTa coeguHeHus dopmynbl | no nobomy 13 n.m.
59-61, kpuctannuyeckyto cdopmy N uuTpata coeguHeHus dopmynbl | no n. 64 wwvnn

kpuctannuyeckyto popmy O TapTpara coegmHenns opmynbl | no nobomy ns n.n. 67-69.

77. MNMpumeHeHne kpuctannuyeckon dopmbl 1 coeamnHeHuns oopmynel | no nobomy un3s
n.n. 5-7, kpucrtannuyeckon opmbl A rmgpoxnopuga coeamHeHms popmynel | no nwodomy 13
n.n. 10-12, kpuctannudeckon copmel B rmgpoxnopmnga coeguHeHus dopmynsl | no niobomy ns
n.n. 15-17, kpucrannuyeckon copmbl C rugpoxnopuaa coeguHeHna copmynbl | no n.20 nnm
21, kpuctannmuyeckon ¢dopmbl D cynbhata coeauHeHus copmynbl | no n. 24 wnm 25,
kpucTtannudeckon cdopmbl E docdarta coeanHeHus dopmynbl | no n. 28, Kpuctannmyeckon
dopmbl F cocchata coeanHenns cdopmynbl | no nwbomy ms n.n. 32-34, kpuctannuyeckom
dopmbl G mMe3sunara coeguHennsa dopmynbl | no n. 36 unn 37, kpuctannuyeckon opmel H
rmgpobpomnga coegmHeHnsa popmynel | no nobomy s n.n. 40-42, kpucrannuyeckon popmbl J
mapobpomuaa coegunHeHns doopmynel | no n. 46, kpuctannuyeckon gpopmbl K rugpobpomuaa

coeanHeHua copmynbl | no nobomy mn3 n.n. 49-51, kpuctannuyeckon copmel L dymaparta
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coeanHeHua copmynbl | no mobomy wu3 n.n. 54-56, kpuctannuyeckon dopmbl M
BeHsoncynbhoHaTa coeguHenns opmynbl | no mwobomy m3 n.n. 59-61, kpuctannnyeckomn
dopmbl N yuTpata coeguHeHus dopmynbl | no n. 64 wunu kpuctannuyeckon gopmbel O
TapTparta coegunHeHns opmynel | no nobomy M3 n.n. 67-69 Ans NONyYEHNS NEKAPCTBEHHbIX

CPEeACTB ANs neveHus 3abonesaHnn Unm COCTosiHUN, cBsidaHHbIX ¢ JAK1/TYK2Z;

rae ykasaHHble 3ab0neBaHUs UNmM COCTOSIHUS MPEeAnoYTUTENBHO NPEACTaBnsoT cobon
ayTOMMMYHHbIE 3a60neBaHnsa unu HapyweHus, 6onee NpegnoduTUTENBHO NPeACTaBnsaT cobomn
PEBMATOMAHbIA apTPUT WUNU BOCNAnUTENbHble 3aboneBaHWs UMM PacCTPOMCTBA, a Takke

pakoBble UK onyxonesble NponudepaTuBHbie 3aboneBaHns Unu paccTpPonCTBa.
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