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OIIMCAHME WM3OBPETEHNA
2420-549289EA/025

[IPOCTEE 35éMPH LEJUJIOJO3E C BPEMEHHBEMM I[IOIIEPEYHEMM CIUMBAIMMA
CBABAMNM, IMPOLECC MX IMNOJIYUEHWS, UM UX IIPVMMEHEHMUE.

HacTosamee wmu3obpeTeHMe OTHOCUTCS K IIPOCTHM 30MpaM LeJIJIoJI03E
C BpeMeHHEIMNM IIOITE€e P eYHEIMIM CIIV B aOMVIMI1 CBA3AMM, cnoco@y nx
IIOJIY4YEeHMA UM MX TIPVMMEHEHMIO B PAa3JIMUYHEX IIPVMEHEHMAX.

HpOCTBIe S@MpBI LIeJIJIINJIOSEL C BPEMEeHHEMM IIOINePeYHEMNM CIHNVEBaIMM
cepazavm  (tCE) XopolWo M3BEeCTHH M3-3a MX 3aMelJIEHHOT'O pacCTBOpPeHMA
B BO,JIHOﬁ cpelne, gTo IIO3BOJIAET I10JIy4daThb De3KOMKOBEE PaCcTBOPH
9(]_)I/Ipa I eJIJIIJIO 3EL. BeckoOMKOBEHE PacTBOPH XeJlaTeJIbHEL B Pa3JIMUYHEX
obJlacTax I[IPprMMEeHEeHN A, BRJIIOUAa A JIMYHYIO I'mMmrmeny, YXOon 3a IJOMOM,
CTPOUTEJILECTRO u CTPOUTEJILHEE MaTepraJiH, HedTEeNpPOMEICIIOBHE,
bapMalleBTUUECKME M IMIEBHEHEe IPOAYKTE, OCOOeHHO mOJd KJI€EeB U
Kpacok. BOJBIIMHCTBO, €CJM He Bce OOHuHEe tCE nojiyydanTcsa peakuuen
OIpoCcToro BdMpa LeJUJIJIO3E ¢ IJIMoKcajieM, KaK WM3BeCcTHO u3 WO
1996/018676. OOmas Teopus COCTOMT B TOM, UTO B3aMMOIENUCTBUE
CBOOOIHEIX TUIOPOKCUIIE HEIX TPYIII  IIPOCTOTO s0upa L1€JIJII0JIO 3H C
albmerugamMmu obpaszyeT IoJiyalleTalld, SABJAACH ofpaTuMbeM OOpa30BaHMEM
IIOTIEPEYHEIX CHMBAKMMUX CBA3el. I[Ipy IOIUCIepTUMPOBAaHMM IMIPOCTOTO 3dupa
11 eJIJIIJIO 3EI C IIOITePpeYHEIMIM CIIV B a MMM CBA3AMA B HeIZTpaJIbHOIZ WJIN

cJjlabo  KUCJIOM BOOHOM cpelle, IOIEepeuHHe CHMBallue CBA3M OYyIYT

VHBEPTHPOBAHE C 3alepXKol II0 BpeMeHM. B pes3yJabTarTe, uYepes
HeKOoTOpOoe BpeMs IIocJie CMemuBaHusa Bonou wu tCE, T.e. KoTga
TIOMepeyHHe CBABU OTMEeHEHEH, HabmomaeTcs pesKoe yBeJIndeHe

BASKOCTU 0Oe3 ofOpa30BaHMA KOMKOB. BpeMd OJS MHBEPTUPOBAHUSA MOXET
KOHTPOJIMPOBATECHA, Cpelyu IIpodel'0o, TUIIOM MCIOJBE3YEeMOTO MIPOCTOTO
s0upa LE&JIJII0JIO 3HL, PH BOIEHL, B KOTOpOu pacTeopfAeTCHd tCE,
TeMIIepaTypo  BO BpeMsa pacTBOpPeHMS U CTelleHbD  0o0Opa30BaHud
TIOTIEPEYHEIX CIMBalmMx cBas3en tLCE.

OOHakKO  MCIOJIBE30BaHMe  IJIMOKCAaJIs  HexXeJlaTeJI[bHO U3-3a  ero
HeBJIaTONPUATHEX TOKCUKOJIOTHMUECKMX CBOMCTB. CJleldoBaTesIbHO, OBUIO
MHOTO  IIOIHTOK (UaCcTHUHO) 3aMeHUThL TJIMOKCaJib M pa3padboTarhb
aJIb TEPHATUBHEE tCE. K IpUMepy, [IaTeHT CIIA 2003/0130500
npenjaraeT MCIOJB30BaHMe  OOBUHEIX  allbOeI'MOoOBE B CcOoYeTaHuum C

COJIAMM, WO 2012/122153 openjaraeT MCIIOJIL30BaHue OOBIUHBIX



aJbIeTrMOooE B COUeTaHMM C TBepOeMM CcJaadbelMy KucjaoTaMm. B WO
2003/097700 mpemjaraeTcd CcHauvajla OKMCIHISTE OH-TPYHOOH IIPOCTOTO
20Upa LEeJJIJIO3H, UYbM OKMCJIEHHEE TPYINE 3aTeM MOT'YT I[IOINBepTraThbCH
B3auMOIeNCc TBUIO co CBOOOIHBEMIA OH-rpynnamMm C oBpa30BaHUEM
ofpaTUMEIX IIONePeUHHX CcBa3el. Kpome Toro, B US 2005/0261490
IpenJjoXeHO IIPUITOTOBUTE allbTepHaTuBHEEe tCE nOyTeM B3aVMMOOEMCTBUA
IpOCTOTO BdMpa LEeJJIJIO3H C  IIOINEePEeYHHMM CHIMBAKRIYMM CBS3AMU,
VMEeKRMIVMKM, I10 MeHBIIeM Mepe, OIMH ajlbIeTuMI M IO MeHbIIeM Mepe OIOHY
KMCJIOTHYID TpPyINIly, KOTOpHe of6a MOTYT B3auMoOIeMcTBOBaTbL C OH-
bparMeHTOM IIPOCTOTO 5»OuUpa  LeJJIJIOSH. TyMmkokcuiioBasd  KMUCJIOTa
ABJIAETCH  IPEeOloOUTUTEJIEHEIM al'€éHTOM C  IIOIIEePEeUYHBEMM  CHUBAaIIVUMA
CBA3AMU U EOVMHCTBEHHEIM COeIMHEeHNEM, KOTOPEM  I[IPUBOOAUTCH B

KauecTee IIpuMepa. OOHaAKO IJIMOKCMIIOBad KMCJOTa OollaCHa MM TpyIDHa B

oOpalleHUN . Kpome Toro OBJIO YCTaHOBJIEHO, UTO  MCIOJIb30BaHUE
TJIMOKCUIIOBOM KM CJIOTEL oTpMuLIaTEeJIEHO BJIMAET Ha tCE. BoJjiee
KOHKPETHO, MCIIOJIb30BaHMe TJIMOKCUJIOBOM KM CJIOTEL IPUBOOUT K
HexeJlaTeJlbE HOMY BOCCTaHOBJIEHUIO KOHEUHON BA3KOCTHU nocrJe

pacTBoOpeHus u Tuiposm3a tCE B BomHOM cpeme. KpomMe ToTro, ORJIO
OTMeUeHO, UYTO IJIA IOOCTWXEHUA OIIpeleJIeHHOT'O BpeMeHM I'MIpaTaluu
tCE HeoOXOIMMO 3HAUMTEJbHOE KOJMUECTBO TUIMOKCUJIOBOM  KMCJIOTH,
HaMHOTO IIpeBHIIaKIlee KOJIMUECTBO, HeOOXOOMMOe al'eHTaM IIOIIepeUuHEX
CIIM B a0 cBA3en 1o HacToAmeMy N300peTeHND. Kpowme TOTO,
oTMeuaeTCcs, UTO Takxkxe B WO 2012/140328 mnpenjaraeTcsa peakKLusd
TJIMOKCHUJIOBOM  KMUCJIOTH C HOPUPOIHHEMM  I[IOJIMMepaMH, B  UYaCTHOCTH
nmojiMcaxapunamMmm, TakKMMM Kak Lejuiojioza. CHOBa MeXaHM3M HasbBBaeTCAd
peakumer KapOOHMJBLHHX I'pynn C=0, B3aMMOOeMCTByIMxX ¢ OH-TpydmnaMui
nojimMcaxapuna, c ofBpaszsoBaHMeM IoJiyalleTaJIbHEX CBA3el, KOTOPHE
OBpaTHMEL IIPpM TIHUIPOJM3e B Bome. OOHAKO TpedyeTcda MCIOJIb30BaHMeE
STUX CTAHOAPTHEX PacTBOPOB B PaACTBOPUTENAX U MCIOJb30BaHME
KaTHMOHHHX COeOMHEHMY, UTO HeXxeJaTeJIbHO.

COOTBETCTBEHHO, CYIEeCTByeT NOTPeOHOCTL B aJIbTeEpHATHUBAX U
YIIYUIeHHHEX TMPONyKTax B 5»ToM o6jlacTM. BojJlee KOHKPETHO, XeJjlaTeJleH
opouecc Bes TJIMOKCaJid, KOTOPHEM IPUBOIONUT K 0Bpas30BaHUID
OeVICTBUTEJILHO OO0paTUMMEIX MOPOCTHX 20MPOB LEJJIJIO3H C I[IOoINepeuHEMA
CIIMBAKMMMM CBA3AMM. TakKke CyIleCcTBYeT IIOTpeOHOCTL B IIpollecce,

KOTOPHIM He TpebyeT KPOIOTJIMBOM MOIMOMKAIIMKM TIOJMMEPa, KOTOPHM



OpennojlaraeT WMCIOJbL30BaHMe OJaToNpMATHEX XMMMUECKMX BeEMecTB, a
Takxe IpeomoJieBaeT IIpoBJIeMH, HabJmogaeMele TIIPUM  UCIOJIbL30BaHUU
OBOBIUHEIX areHTOBR [IOIIePEeUHEIX CIIMB AIMUX cBAz3en B opoliecce
u3roToBJeHua tCE. IlpuMepH Takux OpodjieM BKJIOUAKT: HU3KUM BHXOI
areHTa C TIIOINepeuHHMM CHMBalIMMK CBA34AMM,; ILJIOXOe paclpenejieHue
IIOIIePEeUHEX CHMBalIMX CBA3eM B IIoJMMepe, UYTO OOBYHO M[OPUBOIUT K
HeOOHOPOIOHOCTAM; WU, camMoe TIJlaBHOe, kK oOpas3soBaHMID TIPOOYKTOB
paz3JjiokeHMsa C 0OoJiee HM3KOM MOJIEKYJIAPHOM MacCCOM IIPpM MHBEPTUPOBAHUU
IIOIIepeUHEX CBA3eM, KakK I[IpaBMJIO, MCXOIOHOTO aleHTa CO CHMBAaIUMU
[IOIIepEeUYHEIMY CBA3AMM WMJIM eT'0 OPOOyKTa peaKluM, HO MHOI'Za TaKXe K
OpOoOyKTaM pas3JIoXeHUS MIPOCTOTO 2dMpa LeJlJIoJIO3H.

YOIUBUTEJIBHO, MH OOHaAPYXWUJIM, UYTO MCIOJIbE30BaHMe KOHKPETHHX
ATeHTOR C TIIOINEpPeYHHMM CIMBARMVMM CBA3AMM B IIpOlLlecCce ClMBaHMA
OpOoCTOTO »dMpa LeJJIJIO3E pemaeT Bce HOpo6JeMel, CBSA3aHHHE C
OOBUHEIMKM IIpOllecCcaMM. BoJjiee KOHKPeTHO, OvJIM OOHapyXeHH HOBHE
aTeHTH  IIOTIEPEYHEIX CIMBamoIMMX  CBS3eM  OJS  3aMeHH  IJIMOoKcaJisd,
TpebymMe JUIL He3HAUMTEJILHHX M3MeHEeHMVM B CYMeCcTBYoIeM IIpollecce,
C IOIIepeuHBEMM CBA3SAMM, KOTOPHE SABJIAOTCA BPEMEHHBMM, OJIS OOBUHEIX
IPONYyKTOR, HO npu pPa3JIOKeHUN He obpasyoTcda IPOOYKTE
VHBEPTUPOBAHKSA  IIOIIEPEeUHHX CBA3el. Kpome TOTO, B  IIpoliecce
00pasoBaHMsa IIOINEePEeUHHX CIHMBAMMX CBA3el ObJI OOCTUIHYT JIYUNUM
KOHTPOJIL paclpenejleHMs IIOINePeUHHX CHMBalIMX CBA3el, U  BHEXOI
ATEeHTOR IIOINEePEeUHHX CHMBaIMX CBSA3M OBJI BHIIe, UYeM BHXOI, OORUHO
HalOeHHbI ojidg TJMoKcassg. Takxe OBUIO OBHapyXeHO, yTo
MCIIOJIL30BAaHME COJIeM, KOTOpHe ABJAITCS CJadeMM  KUCJIOTaMM — WMJIU
CJlabeMM KMCJIOTaMM, B COUeTaHMM C IIOINepPedHO CHUTHMM IPOOYKTAaMM II0
n300peTeHn0 IPUBOIUT K TOMY Xe IIOBeIeHMI, UYTO UM K IJIMOKCAJIbHBM
[IOIIepeyYHo CHUMTEIM OPOIOyKTaM. I[IPOOYKTH II0 M300peTeHMIo OoKa3aJiMCh
OocoBeHHO IMIOOXOOANMMM OJIS KOHTPOJS BA3KOCTM BOIHEIX CUCTEM IIYTeM
pacTBOpPEeHUSA X B yKa3aHHOM BOIOHOM cucTeMme. B BapuaHTe
oCymecCTBJIEHMSA  BoOHasd cucTeMma, K KOTOpoM  moBaBjgeTcCHd tCE,
opencraBJgeT cofoM BOIHYI KpPacKy WMIM UepHMJIa. B OOHOM BapHuaHTe
ocymecTBJIeHusa TCE pobaBJjsgeTcd K KpacKe WMIM UepHMJIaM Ha I[IocJIenHeM
CTaIuM IIOCJIe IIOJIHOM COCTaBJIeHMS KpackKu, UTOOH OpMIaTh BA3KOCTL B
Openejax cheuubomuraumum. IS 5STOM LeJM BaxHo, UTOOB OPOIOYKT

pPacTBOpPAJICA Des KOMKOB, MSMepeHHBIﬁ Kak TJOCTaTO4YHO BEICOKOE



3HaueHue t1, Kak oOIpemesIeHO HWXe, IIPM OJHOBPEMEHHOM OOeClleueHUM
BHICOKOM CKOPOCTM IIOJYyYeHMsa, YKa3aHHOM HM3KMM 3HaueHuMeM t2, Kak
OIIpeneJIeHO HWXe.

CilenyeT INOPMHMMATL BO BHMMaHMEe, UTO pPa3JIMUHBE AaACHIeKTH U
BApMAaHTE OCYIIECTRBJIEHVA NOOPOOHOTO ONMCaHMia, PacKpPHTOI'O 30ecCh,
WJJIOC TPUPYIOT KOHKPEeTHHE CIIOCOOH co3OaHmsAa n VCIIOJIL30BaHUA
n300peTeHrI M He OTpaHuuUMBalT O0BeM M300peTeHMsI, eCJIM IIPUHATHL BO
BHUMaHMe QOPMYJIEL M300peTeHMd U HOOpOOHOe onmcaHue. Takxe Oymer
IIOHATHO, uTo IpU3HaKU Pa3JIMUHEIX aCIIEKTOB u BapMaHTOB
OCYIIECTRBJIEHUA M300peTeHruda MOTYT OHThH OOBLeIVMHEHH C OCOOEHHOCTAMU
M3 pPa3JIMUHEIX acCIeKTOB M BapMaHTOBR OCYIIECTBJIEHUA M300peTeHUd.

tCE 1o uM300peTeHMI XapaKTepusywonTcd TeM, UYUTO OHM  ObUIK

IIepeKpeCTHO CHIMTEI C OIOHIVM I HeCKOJIb KVIMIM COeIMHeHMAMI,

BHIODaHHLIMU us3 bopmy e AJIKNII—2 - TUOPOKCU—2-aJIKOKCHUALleTaTOB
O
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Toe Kaxoelt R! u R? 4gBideTcsa caMOCTOATEJIbBHO Ci g4 aJIKUIILHOM
TPYIIIIoNn, majee oBo3HaUuaeMom (C1_4 aJikmjioM) —OC (O) CHOHO- (Cq1_4
aJIKMJIOM) , a Takxe X CMEeCSIMHA . MpednoYTUTeJIbHEMN SABJISIIOTC A
MeOH (O) CHOHOMe, MeOC (O) CHOHOEt, EtOC (0)CHOHOMe, EtOC (0O)CHOHOEtL wm
X cMecu, Tne Me dgdBJjdgeTcsa MeTMJIOM, a &kt obo3HauaeT 3TUIIbHYIO
TPYINy, TIOCKOJBKY MX JEeI'Ko NPOOyUMPYIT, W IIOCKOJBKY MX IPOOYKTH
C HMBKOM MOJIEKYJIAPpHOM MaccoM, KaK I[OpaBuJIOo, MeTaHOJI ¥ STaHoJI,
JIeTKO YyIOaJIfloTCcHa BO BpeMsa Opou3BoncTBa tCE. Ipomma (1 - miamM n-) u
(i - n- m 7-) BOYyTMJ aHAaJIOTM MOI'YT OHTH IIOJIE3HEMM B CHCTeMax, IIe
INIPOOYKTE Pa3JIOKEHMS KaK MeTaHOJ M SBTaHOJI He XeJlaTeJIbHE. MeTuii-2-
TUIPOKCU-2-METOKCHAIIETAT HABJISETCS IMMOOXOIOAMVM IIOIIEPEYHO CHMBAaKIUM
AT'eHTOM. CllegoBaTeJIbHO, B OIHOM BOILJIOUIEHUN, tCE ABJIATCS
IPOCTEIMM  20MpPaMM  1LeJIJIJIO3H, [IOIIEPEYHO CHIMTEIMM C OIOHMM  WJIM
HECKOJIBKMMM HpoOyKTamu 1o o¢opmyJie (Cqi 4 ayxwmi)—-0C (O) CHOHO- (Cq 4
ankui) . B mOpyTroM BapuaHTe ocymecTBJeHusa tCE OpencTaBJsgoT cobon
[IPOCTEIE QUPEH L1eJIJII0JIO 3HI, [IOIIEPEYHO CIIMTEIE c OIOHUM AR

HeCKOJIBEKVIMIM TIIPOOYKTaMI, BH@paHHHMM 3 TPYIIIIE (M) >THMII 2—PMHpOKCM—



2-— (M) »TOKCHAlIEeTaATOB. B IpyI'OM BapuaHTe oCyleCcTBJIEHUSA tCE
OpenCcTaBJIgT COOOM MIPOCTHE 5S0OMPH LEeJJInJIO3E, IIOIepeyuHO CHMUTHE C
MeTUJI—2 - TUIPOKCU—2-METOKCHAIIETATOM.

XoTra wmzobpeTaTesiM He KeJalT CBA3HBaATE cedd  claenyomen
TeopueM, CUMTaeTCsa, UTO IIoJIe3HHEe CBOMCTBa HOBHX TCE 00yCJIOBJIEHH
TeM, UYTO IIOIEepPeYHO CHMBawKmMe areHTH o00pas3yrnT OIHY o0paTuMy
noJjlyalleTaJIbHYK CBA3b, a TakXe ele OINHY I[IOCTOSHHYK CJIOXHODQUPHYII
CBA3Lb IocCJe peakumm ¢ OH-TIpylllaMM LeJJIIOJIO3SE, ¥ UTO 5STU peakKluM
MOXHO JIETKO KOHTPOJIMPOBAaThL, W3MEeHAd TeMIlepaTypy BO BpeMd CTaluu
[IOIIEPEYHOT O CIIMBaHUA . OxupmaeMele  IIOIEPEUHHE  ClMBakKIMe CBA3U

M300paXeHs HUXe.

OcHoBHaA Lenb npocTaro adupa Uennionosasl
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OcHoBHaA Lens npocToro adupa Lennionoss!

[locjie pucneprupoBaHus tCE B BOIOHOM cpele U OPM IIPUMEeHEHUU
KOHTPOJIUPY €MEIX YCJIOBUM, B YaCTHOCTH, PH, TeMIIepaTyPH u
KOHLIeHTPaLMM noJiMmMepa, Kak OOBHUHO, moJiyalie Tajib HEe CBA3U
TUOIPOJIM3YITCA. OODHAKO B THUIIMUHEIX ¥ OOHUHEX YCJIOBMAX I'MIPOJIM3aA
CJIOXHORQUPHEIE CBSA3M  OCTAlTCS  HETPOHYTHMH, yTO OPUBOIUT K
IIOJIYUEHMI0O MeHEee HUB3KOMOJIEKYJIAPHHEX I[MOOOUHHX MIPOOYKTOB, TaKUX Kak
CBOOOOHEI IJIMOKCAJIb WMJIM IIPOOYKTOB, BHBOOMMEX M3 IJIMOKCAaJISg, TaKUX
Kak TJIMOKCMJIOBAA KMCJOTa U IJIMKOJIeBas KMucJIoTa. TakuMm oO0pas3oM, B
OOHOM BapMaHTe OCYIeCcTBJIeHMS HacTosAlee M300peTeHMe OTHOCUTCI K
NPYMMEHEeHMI0 OOHOTO WMJIM HECKOJIBKUMX OIPOOYKTOB GOpMyJIH (Ci; 4 aJIKMII) -
OC (O) CHOHO- (Cq_4 AJIKWJII) c PO CTEMA shupamMm L1eJIJII0JIO 3B C
[IOTIEPEYHEIMM CIIMBAKIMMMY CBA3AMM C ofpasoBaHmeM tCE, KOTOpPHE IIOCJIe
OVCIIEPTMPOBAHMSA B BOIHOM Cpelle M IIOCJIe MHBEPTUPOBAHUSA IIOINIEPEUHHX
cBazel o00pal3yonT IOIPOCTHEe 20UPH LeJJIoJIO3H, KOTOPHEe, I[I0 CYmMecTBY,
CBODOOHE OT IMIPOOYKTOB pasJIOXeHMS C HU3KOM MOJIEKYJISIpPHOM Maccom,

BO3HMKaAKIMX B pe3syjibTaTe TakKoM VHBEPCHNM TIIOIIEePEeUYHEX CIINMB alomMX



cBazel. PacTBOPH OTJIMUAITCSA TeM, UYTO OHM COIepXaT IIPOCTHe 2QUPH
LeJJII0JIORE, Hecymme  (3aMeleHHyW) alleTaTHYl dYacTb Ha OCHOBHOMU
enrM. B IOpyr'oM BapuaHTe OCYMeCcTBJIeHuI M300peTeHMe OTHOCUTCH K
crioco®y, B KOTOPOM OIOMH WMJIM HECKOJBKO IIPOOYKTOB, BHOPAHHHX U3
TPYIIIIE (M) 5THJI 2-TUOPOKCU—-2- (M) 3TOKCHAlIETATOB, MCIOJb3YRT IJIA
CIIMBaHUA [IpoCTOTO s0upa LIeJIJIIJIO 3L . B OIpYyI'OM BapuaHTe
OCymeCTBJIEHU S MEeTUJI-2-TUIPOKCU—-2-MeTOKCHAalleTaTE  MCIIOJIb3YIOT B
KauecTBe IIOIIepPEeyHO CIIMBaKIero areHTa OJIs IPOCTHX 20UpoB
LEeJUIIJIO3H ¢ obpas3oBaHueM Takoro tCE.

ITo CYIEeCTBY CBOBOOOHEIE oT HY3KOMOJIEKYJIAPHEX IPOOYKTOB
pPasJIOXeHMa O3HavawT, UYTo MeHee 80%, INIpelllouTUTeJIbHO MeHee 50%,
BoJiee MNpelloUuTUTeJIEHO MeHee 30%, eme O0oJiee MNPEeONOUTUTEJIBHO MeHee
20%, HamboJlee NpennouTMTeNIbHO MeHee 10% (Ci_janxwmi)-0C (O) CHOHO-
(C 1.4 aJKWJ), OIpelelIeHHOTO KaK TuUIpaT IJIMOKCUIJIOBOW KUCJIOTH,
KOTOPEM OBJI MCHOJB30BaH nJa obpas3oBaHua tCE, MOXHO OTIEJMTHL OT
OpoCTOTO 20Mpa LEeJJIJIO3H IIPpM ITMAOPOJM3e B TedeHue 1 yaca nopu pH 8
u TeMneparType 25°C. Bce MNOpPOLEHTH 3IeCh BHpPaXalnTCd B NPOLEeHTax II0
Becy, €eCIM He yKasaHO MHaue.

Opyroe, eme He [IOJIHOCTBIO IIOHATOEe IBJIEHUE, KOTOopoOe

HabJinaJloch, 3aKJInUaeTCsd B TOM, uTo tCE, oBpa30BaHHEE B

3afgBJIeHHOM crocobe, B koTopoM (C ;.4 ajxgxkwmia) -0C (0) CHOHO- (C 1.4
AJIKII) OPOOYKTH  MCIOJBL30BaJM B KauecTBe areHTa IIOIIepPeuHHX
CIIM B aloMMU X ceBda3en, rnokasal BoJiee ONHOPOIOHOE pacrnpemneieHre

[IOIIepeUHEX CBS3eM, uUeM TpaIlIuMUuMoHHBM tCE, CHMTBEM, HalpuMep, C
TJIMokcajyieM, O uYeM CBUIOETeJIbCTBYEeT MeHbIlee KOJIMUeCTBO KOMKOB
resd, IPUCYTCTBYIMNKMX BO BpeMsa OUcIepcur ¥ Tugpojmnz3a tCE.
OCHOBLIBASIChH Ha HeCBA3HBAaMEeM TeopuMu, cuuTaeTcs, uYuTo (Ci4 aJIKWUII) —
OC (O) CHOHO- (C 14 aJKMJ) HOPOOYKTH O00Jiee TpPyOHO pearupyioT < OH-
TpynnaMm IpPOCTOTO sdpupa 11 eJIJII0JIO BH, UTo IIOOTBEepPXIaeTCH
HeOoOXOOMMOCTBID cCJieTka ©0oJiee BHCOKMX TeMIepaTyp peakluu, uUeM IIpu
VCIIOJILE30BAHUY  OOBUHEIX  [IPOIOYKTOB, TakKMxX Kak  IJIMOKCaJlb. Ha
IpakTUKe D2TO IPUBOIUT K IIPOLEeCcCy, B KOTOPOM IIOINEepedHO CHMBAIUN
areHT cumMTaeTcsa 0OoJlee TmATEeJLHO CMemaHHBEM UM 0oJee OIHOPOOHEM
obpasoM pacHopeiesfgeTcsda II0 TIIPOCTOMY 5»0MPY LeJUIJIO3H IIeped eTro

peaKLU/Ieﬁ. CilepoBaTeJIbEHO, B OIOHOM BaplraHTe OCymeCTBJIEHMA



n300peTeHMe OTHOCHUTCHA K CNocoby nojiydeHus tCE ¢ DOMOWBI TIE€PBOTO
CMemMBaHMA MOPpOoCToTro 20Mpa  LeJJIoJIO3H ¢ OOHMM WM HeCKOJIbKUMM
nponykramu (Ci_4 ajgxwui)-0C (O) CHOHO-(C 1.4 aJIKWJI) IIpU TeMIepaType
Hmke 100°C, NOpelnouyTUTEJSIBHO Hmke 80°C, UTOOH O00eCHeuMTh XOopollee
pacnpenejieHre TIIepel peakumer, IoaxXonamyMm ofpasoM Hmwke 60°C wu
Goylee nomxonmamyMm obpaszoM Huke 35°C m  mocJenyomer  peakluen
YKa3aHHOTO HNPOCTOTO 530Mpa LeJUIJIO3H UM yKazaHHoTo (C -4 ajJxKuia) -
OC (O) CHOHO- (Cq_4aJxwni) npu TeMIIepaType BHIIE 30°C, npu
HeobxomuMmocTHu Bume 40°C, HamopuMmep, IOJIS COKpalleHMS BPEeMeHM peaKluu

Beme 50°C. B »ToM crnocobe pH OpennoudTUTEsSIbHO COCTAaBJIAET MeHee
8,0, OoJee NpemOrnouTUTeJILHO MeHee 7,0, eme 0OoJiee NPemOlIOoUTUTEJIBHO
MeHee 6,5. UroBe mz3bexaTh HEHYXHEX 3aTpaT Ha HeWTpaam3aluio, pH
COOTBETCTBEHHO IoIIepXupaeTcsa Beme 2,0, TOPeONOoUTUTEJIbHO BEHIIE
4,0, cooTBeTCTBeHHO BHme 5,0.

B eme OIHOM BapMaHTE OCYINECTBJIEHUA M300peTeHre OTHOCUTCA K
MCIIOJIE30BaHMIK 3adaBJieHHHX tCE, ¥ [DojydaeMelx B COOTBETCTBUU C
3aAaBJIEHHBEIM criocoboM, opu IIOJIyUYEeHUM e CKOMKOBEIX CBODOOOHBIX
PAacTBOPOB IIYTeM IIepBOTO IucCHeprupoBauus tCE B BOOHOM cpele IIpU

TeMIepaType Huke 70°C, OpennouTHTEJIbHO MeHbme ueM 60°C, nomxomsme

MeHee 40°C, C IIoCJIeymMVM I'MOIPOJIM3O0OM IIOJIyalleTaJIbHHX  CBSI3el
OOLIUHBEIM criocoboMm. Kak IpaBuUJIo, noJiyalle Tajib Hhle CBA3U
TUOPOJIMBYIOTCS MIYyTeM pPelyJMpoBaHMA PH BOIOHOM Cpens IIPM 3HAUEHUU
7,0 wmiam ©Oojee, cooTBeTcTBeHHO 8,0 wmiam O6o0Jiee, IOIPM TeMIIepaType
100°C maM MeHee OJIS HpeNoTBpalleHMS KUIIEHMS, O0oJjlee MNPelloUdTUTeJIbLHO

MeHee 75°C  mJia  coXpaHeHMUs SHEPIMM, IOOXONAmMMM o00pasoM  [IpU

TeMrneparType Hmke 50°C wmium naxe Hmxe 35°C B TeueHMe He MeHee 5
MMHYT. UeM BroIe pH, TeM Kopoue BpeMd I'MUOpoJM3a. TOUHO Tak Xe,
UeM BLHIIE TeMIepaTypa, TeM Kopoue BpeMd I'MIpOoJM3a.

[lomoOHO TPaOUIMOHHOMY IJIMKOKCAJIBHOMY IIOoIepeuHo cummuToMy tCE,
tCE 1o mM300peTeHMK MOXEeT MCIOJIE30BaATHLCA B KOMOMHALMM C COJIBH, B
pesynrTare Jyero COJIb NpenIlIouTUTEeJIbHO IIOKPHBAaET tCE. [Tou
PacTBOpPEeHUM Takux coJib—-LtCE koMOMHalUMM IO M300peTeHMI COJIb MOXEeT
OOIIOJIHUTEJILHO BJIMATE Ha CKOPOCTb PacTBOPEHUA. CorJlacHO

HeCcBA3HBaKMeNn Teopumrnm, STO CBA3aHO C TeM, UTO COJIb ,HeIZCTByeT Kakr



JIOKAJIb HEIM Bydep pPH. BoJiee KOHKPETHO, TPaOULMOHHEE coJu,
VCIOJIb3YEMEIe IJIA STOM LeJM, OOHYHO HEeMHOTO KUCIHE, UTO IIPUBOOUT
K pH <7 10OpM pacTBOpeHUMM B »OeMMHEepalM30BaHHOM BoIe. M3-3a
CHMXeHrS pH CKOpOCTEL I'MIOIPOJIM3a YyMeHbllaeTCsH, YyTO  IIO3BOJISET
YBEeJMUUTDL BpeMsa 00paboTKM. B Impyrou  HecBA3HBallmen TEeopUn
[IOKPHTME COJIM TpedyeT BpeMeHU IJIS pacTBOPeHMA OO TOI'o, Kak
BOIOHasa Ccpella MOXeT pacTBOpuUThb LtCE.

B BapmaHTe OCYINECTBJIEHMSA PacTBOP, KOTOPHM I[IOJy4YalT IIocJe
TUOPOJIN3a, comepxurT orT 0,02 @mo 50,0 wMac.% mnpocToro soupa
LEeJIJII0JIO 3HL, KOTOPHM BoJiblie [IOIIEPEUHO He cumMBaeTCH.
[IpeAnoUTHUTENEHO OMala30H HaxoIUTcsa B Ipenejyax 1-10 Mac.$%. HuxHMN
openejl YacTO MCIOJIb3YeTCda B CHUCTeMax, B KOTOPHX IIPOCTOM 50Uup
LEeJJII0JIOBE MMeeT BEICOKYID MOJIEKYJIAPHYK Maccy. g s0MpOoB LeJJIJIOSEH
c OoJlee HMBKOM MOJIEKYJIAPHOM Maccou 06oJjiee KOHIUEHTPHPOBAaHHEE
PACTBOPH ABJATCA 0OoJjiee OCYHNEeCTBUMBEMM. BepxHUM OIpenejy OOBUYHO
IPOIMKTOBAH pPeoJIoTHEeM IIOJYUeHHOTO pacTBopa. B OIHOM BapuaHTe
OCyImMEeCTBJIEHMS KOHLEeHTpalusa BHOMpaeTCd HACTOJBKO HUMBKOM, UTOOH He
obpasopalicAa rellb. B IPpyITOM BapMraHTe oCcyumeCcTBJIEeHUA
IpenlIouTUTeJIbHO obpal3yeTcsa TIellb.

HanpuMmep, OJisS OPUTOTOBJIEHMS KOHIEHTPUPOBAHHOTO PacTBOpa mOJjd
MCIIOJIL30BAHMSA B KOMIIOBUIMAX OJIS KPacokK, KOTOPHM IPedloUuTUTEJILHO
He COIepXuT TeJjid, KOHIUEeHTpalMsa pPacCTBOPEHHOTO TIUIOPOJM30BAHHOTO
tCE cocTaBJjgeT MeHee 3 Mac.%, 0oJiee ImoIgxondme MeHee 2 Mac.5%.
OmHakKo ecJIM  LeJUJIJIO3H  IOOJDKHH  PacTBOPATBCHA B KOHIeHTPpAalNUN
KOHEeUHOT'O COCTaBa KpacKM, ToI'la KOJUUECTBO OOBUHO COCTAaBJIAET OT
0,05 mo 2 mac. %.

[IpocTee 20UPH LEeJJIJI03E, KOTOPHEe MOI'YT OHBTL IIOIepeuHO CHUTEH
B COOTBETCTBUM C U300peTeHMeM MOTYT OBTH BHOpPaHH M3 OOBUHHBIX
BOOOPACTBOPUMHX TIIPOCTHX S0MPOB LEJJIJIO3E M MX cMecel. IIpocTHe
S0UPE  LEeJUIRJIO3H NOOXOOAmMMM o00pa30M BHOMpPAaKT W3 HEMOHOT'&HHHX
IIPOCTEX  2QUPOB  LE&JIJIJIOS3H, TakKMxX kKak TpyImna, cocToAmasd U3
MeTUJILEJIJIIIIORH, 3TUILEJUIIIORE, IMIPOKCUDTUIILEIJIIO3E, IMIpodoOHO
MOOMOUUMPOBAHHOW TI'MIOIPOKCUDTUIILEJIJIONIO3E, IUIPOKCUIIPOIMILEIIJION03H,
TUOPOOOBHO MOOMOUUMPOBAHHOM TUOPOKCUIIPOINIILLEJIIIIIO 3L,
TUOPOKCUD TUIITUAPOKCUTIPONIMIILEJIJIIOJIOBH, I'MIPOodoOHO MOOIUOUUMPOBAHHOM

TMOPOKCUSTUIITMOPOKCHUIIPOIIMIIILEJIJIIOJIO 3EL, MeTVJITMIOPOKCHMS TUIILEJIJIIOJIO 3B,



TUOPOOOBHO MOOMUUIMPOBAHHOM MEeTUJITUIPOKCUS TUIILLEJIJIIOIJIO 3K,
MeTUJITUOPOKCUIPONIMIILLEJIITIOIIO 3H, TUOPOOOBOHO MOOMUUIMPOBAHHOMN
MEeTUIITUOPOKCUIIPOIIUIILLEJIIIIOIIO 35,

METUJITUOPOKCUD TUIITUOPOKCUIIPOIMIILEJIJIIIO 3H, TUOpodoOHO
MOOMOUUIMPOBAHHOM METUIITUOPOKCUD TUIITUIPOKCUIIPOIIMIILLEJIIIIOIIO 3L,
STUIITUIOPOKCUS TUJILLEJIJIIIO 3EL u TUOPOOOBOHO MOOMGUUIMPOBAHHOMN
STUIITUIPOKCHUS TUJILLEJIJTIOJIO 3L, MeTUIID TUIITULOPOKCUS TUJILLEJIITIOJIO 3] 17
TUOPOOOBHO MOOMOUUIMPOBAHHOM METUIJISTUIITUIPOKCUS TUJILIEJIJIIOJIO 3L ;

ITPOCTEIX 9®MpOB AHMOHHOM IeJJIIJIO3E, TaKMX KaK TI'pPylllla, COCTOAIlaA

ns3 KapOOoKCHUMEe TUJILLEJIJTIOJIO 3L, KapOOoKCHUMe TUJIME TUJILLEJIJIIIIO 31,
TUOIPOQOOHO~MOOUIULIMPOBAHHOM KapOOoKCHUMe TUJIILLEJIJIIOJIO 3L,
KapOOKCUME TUIITUIPOKCUD TUIILLEJIJIIOJIO 3HL, CYJIbE QOB TUIILLEJIJIIOJIO 3EL u
KapBOKCHUME TUIICYJIE QOB TUJIILLEJIJIIJIO 31 ; a Takxe KaTMOHHEBIX 20UPOB

LeJJI0JIOBE, TakKMxX KaK KaTMOHHasd IMUIPOKCUDTUIILEJJIIIO3a, KaTKMOHHAasA
STUIITUIPOKCUD TUIILEJIJIII033a, KaTMOHHAaA
MEe TUIID TUIITUIPOKCUS TUJILLEJIJIIIIO3a, TunpodoOHO MOOMOUUIMPOBAHHA A
KaTHOHHAA DTUITUOPOKCUDTUIILEJIIIIO3a, I'MOIPOOOOHO MOOUGUUIMPOBaAHHAA
KaTMOHHAaA MeTUIID TUIITUOPOKCUD TUIILLEJIIIIIIO 3a u TUOpPodoBHO
MOHM@MHMpOBaHHaH KaTMOHHaAd TUMIPOKCUSTUMIIIEJIJIINIIO3a .

leJjyecooBpasHo, UYTOOB MNPOCTOM 5OUP LeJUIJIOSH OB BHOpaH U3

TUOPOKCUD TUJILLEJIIIIIO 3, STUIITUOPOKCUD TUJIILLEJIJIIOJIO 3EL,
METUJITUOPOKCUD TUJILEJIJIIIO 3H, METUIID TUJITUOPOKCUD TUJILLEJIIIIIO 3H,
METUJITUOPOKCUTIPOIMIILLEJIITIOIIO 3H, TUOPOOOBOHO MOOMPUUIMPOBAHHOMN
TUOPOKCUD TUIILLEJIIIIIIO 3H, TUOPOOOBHO MOOMPUUIMPOBAHHOMN
METUIITUOPOKCUSD TUJIILEJIJIIOJIO 3EL, TUOPOOOBOHO MOOMPUUIMPOBAHHOMN
STUIITUOPOKCUD TUJILIEJIJIIIO 35, TUOPOOOBHO MOOMPUUIMPOBAHHOMN
MeTUJITUOPOKCUTPOIIMIILLEJIITIOIIO 3E n TUOPOoOOBHO MOOMPUUIMPOBAHHOM

METWMIISTVIITVIOPOKCUS TVIILLEJIJIIOJIO SEL .
Tarkxe MOXHO VMCIIOJIE30BaThb JIOOBIE CMeCHr JIIOOOTO nus
BHIEYKaAa3aHHEX BOIOOPACTBOPUMMEX ITPOCTEIX SQMPOB LI eJIJIJIO3H .
KoimueCcTBRO IIOIIepeyuHO CIMBapIer'o al'eéHTa, MCIOJIbB3YyeMOoT'o IJiA

npeBpameHuda tCE M, CclemoBaTeJIbHO, KOJIMUeCTBO CIMBAaKIMEeI'o areHTa B

tCE, BEIOMPAKnT COOTBETCTBYKIIMM oOpa3oM TakKuM ofpa3oM, UTOOH
[IOJIYUUTE XKeJjlaeMoe IIoBeleHMe pacTBopeHusa tCE. IlosToMy, kor'za
TpebyeTcsa BoJiee BrICTPOE pacTBOpeHMEe, KOJIMYECTBO [IOIIEPEYHO

CliMBameIro areHTa YMEHEIIaeTCHd 12 HaOGOpOT. Kpowme TOTO, IJI4d
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IOTOCTVIXEHNMA XeJIaeMOI'O IIOBeIeHMA PaCTBOPEeHMA OBLIO oéHapyero, dTOo

OJIA [OPOCTOTO 50Upa LeJIJIJIO3E ¢ 0Dojiee HU3KOM MOﬂeKyﬂHpHOﬁ Maccom

TpebyeTCcd QoJible TIOITIEpPEedHO CliMBarKmeIro areHTa, ueM IOJI4
aHaJIOTTMYHOT'O IIpoCcTOoIro s0upa 11 €JIJIIJIO 3EL C DoJiee BHICOKOM
MOHGKYﬂHpHOﬁ Maccou. COOTBETCTBEHHO, KROJIMYeCTBO TIOIIEepPEeYHO

CIMBaKIero al'eHTa BHOMpawnT Takum obpasoM, uYuTo ¢ 100 MacCoOBHMMU
JacTaMM BoMpa LeJUInJIo3H pearupyioT no 20, npemnouyTuTesibHO no 10,
foJjiee MNPenlIouTUTEJIbHO OO 5, I[OPenlIouTUMTeJIbHO OO 2,5 MacCCOBHX
yacTen [IOIIEPEUYHO ClIMBawIeIro areHTa. KosmmuecTBO [IOIIEPEYHO
CIMBaKIero areHTa I[NOOXOOAIMM oO0pasoM BHOUpamwT TakKuMM o0pa3oM, YTOo
c 100 wmaccoBemMM yYacTaMmu CE pearupynoT, OO MeHbmen wMepe, 0,01,
OpenrnoudyTUTEeJIbHO, II10 MeHbmenm Mepe, 0,2, ©OoJjiee HOPelloUYTUTEJIbEHO, IIO
MeHbme wMepe, 0,3 Mac.% TIIOINepeyuHOo CHMBawomero areHTa. OOBUYHO
IIOTNIEPEeYHO CHIMBAKIMMY aTeHT PAacCIbJIAT Ha »20Mp LeJJIoJO3H IIepel eT'o
peakuuer. OIHaKO TakKXe MOXHO MCIOJBL30BaTh IPyI'Me OOBUHHE MEeTOMIH
0jsa cMemmBaHua ((C ;-4 aJdxwmi)-0C (0O) CHOHO- (C ;-4 aJKWJ) IPOOYKTOB C
IIPOCTEM 20UpPOM L eJIJII0JIO 3 . UTOOH YBeJIMUUTDH TOMOT€HHOE
pacrnpenesjieHre IO MIPOCTOMY 20MPY LEeJUIJIO3E, MOXeT OHTh XeJjlaTeJIbHO
CMENMBaTL COeIMHEeHMd BO BpeMd M/WiIKM [IocJie CTaOuM, Ha KOTOPOM OHU
IPpUBOOATCA B KOHTaAKT. Takoe IepeMelMBaHMe MOXeT OHTL BHIIOJIHEHO C
VCIIOJIE30BaHMeM JoOoTo OOHUYHOTO CMEeCUTeJId, BKJYad eMKOCTHM C
TOPM3OHTAJILHEIM IIepeMellMBaHueM.

[IpednouTUTeJIbHO CTalMuio IIOINEepPeuHOTO CHMBAHUA IIPOBOOAT IO
CYIeCTBEeHHOTO 3aBeplleHMsa OJId pearrMpylnmero IIOINepeuHOo ClMBaKmeIro
areHTa, oOIpedeJlIeHHOTO B3Iech Tak, uTo tCE comepXmuT, IO MeHbIeM
Mepe, 85 wMac.%, OpenOlouTuTeJIbHO, II0 MeHbme¥ Mepe, 90 wMac.%,
foJlee MNpeInlIouTUTEJILHO, II0 MeHblel Mepe, 95% Mac.%, OT KOJIMUEeCTBAa
no0aBJIgeMOTO [IOIIEPEYHO CIIMBammeIro areHTa. Eciu peakuus,
HalopuMep, IO coobpaXeHMAIM SKOHOMMM peaKTopa, He 3akaHuMBaeTcHd,
2TO O3HavaeT, UYTO UYacCThb I[IOIIEPEUYHO CHIMBaKIero arleHTa OCTaeTCcHd
HelpopealrMpoBaBIeM B OPOOYKTe, OCTajlbHasg UYacThb COOTBETCTBYIIIVM
oBpasoM  BEIMEIBAETCA U/UIM  MHEIM 00pasoM yIoajlseTcs U3 tCE.
CooTBeTCTBEHHO, TakoM M3OLTOUHHIM IIOINEePEeUYHElM CHMBAaMUM  aTeHT
PELUVPKYJIMPYIOT B IIpOllecC IIOIEepeuYHOoTI'o CHMBaHMA. B Takux CcJydasax
KOJIMYECTBO [IOIIEPEYHOT O CIIMBammero areHTa, KOTOpoe IOOJDKHO

MCIIOJIE30BaTbECHA B S5TOM IIpouecce, IJOJIXHO OHITH YBEeJIMUEeHO IJI4d
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KOMIIeHCalun HelpopearMpoBaBIIET O KOJMYeCcTBa, yTOOE  BCe eme
IOJIYUUTEL IIPOOYKT C TpedyeMbM YPOBHEM IIOINEpPeuYHOT'0 CHMBaHMA. EcJu
5TO HeoBxXoIMMO, IOCJe IIOINepeuyHoTo CHMBaHMA B IIepBOM peakluM
OPOOYKT MOXeT OBTH IOOIOJHUTEJILHO IIOINepeyHOo CHMT Ha BTOPOM WJINU
OOIOJIHUTEJLHOM CTaIuM IIOINepedHOoI'o CHMBaHMA, eCJIM STO HeoOXOoOmMO,
c moBaBJIieHMEeM OOIIOJIHMTEJILHOTO IIOMNEepeYHOTo CIMBAakIero areHTa.

B BapmaHTe OCYIEeCTBJIEHUS KOJMUECTBO IIOIepedHOo CIMBakMero
areHTa, MCIOJbL3YeMOTO ¥ I[IOIBEPIHYTOT'O B3aMMOINEMCTBMIO, ABJIAeTCSA
TakuM, UYTO pPacTBOPEeHMe 3BaMeljigeTcsd, Tak uTo npu pH 7,0 3amepxka
B pacTBOpE, M3MepeHHasa Kak tl B MeToIe VCIIETaHUM,
IpenocTaBJIeHHasas B DKCIepMMEeHTaJlbHOM CeKLUuM, TakKoBa, UYTO OHa
foJiblle 4YyeM 3 MMHYTEHE (MMH), [OPellouTUTeJIbHO ©Oojiee 5 MHMHYT, OoJiee
OpennouTuTesibHO ©OoJjiee 10 MMHYT. B IOpyrOoM BapMaHTe OCYIeCTBJIEHUA
[IOJIHOE pPacCTBOPEHUE, M3MepeHHoe kKak t2 B yKa3aHHOM MeToIe
VICIIEITaHM A, TakoBO, UYTO OHO HaxoOMUTCSa B IIpenejax 3 dYacos,
OPenrnouTUTEeJIbHO B TeudeHue 120 wMmHYT, ©Oo0Jiee IIPeOlNOUTUTEJIBHO B
TeueHre 80 MMHYT, Hamubojlee NPENNOUTUTEJILHO B TedeHue 50 MmMHYyT. B
eme OOHOM BapMaHTe ocymecTBJIeHMa oba tl m 2 4BJA0TCA TaKKMH,
Kak olpenejlIeHO B IOBYX IMPeObOyNMxX BapMaHTax OCYIEeCTBJIEHUS.

B BapmaHTe OCYIEeCTBJIEHUS M300peTeHUs MNIPOCTOoV 5dUp LeJIJIoJIO3H
CMemMBaKnT C OpoaykKToM (C;_4 aJakwmiom)-0C (0O) CHOHO- (C;_jankmioMm) 06e3
MCIIOJIL30BAHUSA pacTBopuTesga. TemM caMeM 3IeCh OlIpeneJieHO, UYTo
pPacTBOPUTEJIL IIpencTaBjigeT cobo¥ Jmoboe opraHMUuecKoe coelMHeHMue C
MOJIEKYJIAPHOM Maccou MeHee 500, 3a MCKJIOUeHMEeM BOIH, MeTaHoOJa,
STaHoJla, IOpolaHoJyla M OyTaHoJa. B O0OBUHEIX cHocobax ¢ ITUIMOKCcaJleM
STOTO He MOXeT OHTL CcOejlaHo, IIOTOMY UYTO IJIMOKCAaJbk 3BaTeM CJIMIIKOM
BEICTPO pearupyeT C CE, uTo IIPUBOOUT K HepaBHOMEPHOMY
pacrnpenejyleHMIO IIOIIepeuHOoT'o CcHMBalmero areHTa o tCE. HeoXuIaHHO
BrJIO0 OBHapyXeHO, 4YTO McIoJb3oBaHMe (C 1.4 ajJaxwmia)-0C (0O) CHOHO- (C
1.4 aJKuia) [IO3BOJIZEeT CMemmBaTL CE ¢  uMCTEIM Hepa30aBJIeHHBM
[IOIIepPEeUHEIM CHMBAKMMUM aTl'eHTOM ¥ IIOCJeOYIMYM IIOIIepeUHEM CIMBaHMEeM
Opu IOOJYyYeHMM OIHOPOIOHOTO IIPOAOYKTa Haxe 0e3 MCIOJIb30BaHUA
pacTBOpPUTEJIA. 9TO HUMeeT IIpeuMylecTBa He TOJBKO C TOUKM 3PeHud
TexXHOJIOTHMUEeCKOTO  IIpollecca (IOCKOJIbKY  PacTBOPUTEJIL He  HYXHO
yIoaJjfaTh), HO D2TO MMeeT elle OINHO MIpeuMymecTBO: IIoJiyueHHHEe TCE He

comepxarT HeXeJlaTeJIBEHOTO pacTropuUTeJIAg. ToT dbaxkT, UTo tCE,
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IOJIydeHHEe TakuM of0pasoM, II0 CYIecTBY He coIepXaT pacTBOpPUTEeNIA,
cuMTaeTcsa OIOHOM M3 IIPUUMH, 10 KOTOpHM LtCE CcOoTJlacHO M300peTeHM’o
VMeT VYJYUlleHHYI CTabMJILHOCTE IIPpM XPaHeHMM II0 CPaBHEeHM C
IponoyKTaMHM, KOTOPEE COOepXaT pPacTBOPUTED. [lo cymecTBYy He
comepxXxamye pacTBOPUTENa, 3IecCk o3HauaeT, uTo tCE comepxuT MeHee
5 Mac.%, TIIpellloOuTUTEJIbBHO MeHee 2 Mac.$%, 0oJiee NPenlouyTUTEJIBHO
MeHee 1 w™Mac.% u HaumboJjiee IPenrouyTmUTesJIbHO MeHee 0,5 wMac.$
pPacTBOPUTEIA. CooTBETCTBEHHO, OH He COOEPXUT HMUKAKOTO
PacTBOPUTEIA. Ilpy >TOM OTMeuYaeTcH, yTO BO BpeMa peakluuu
[IOIIepPeYHOT0 CIIMBaHMA, B 3aBUCUMMOCTM OT MCIOJbL3YEMOTO IIOIepeyuHo
cMBawmero areHTa, ofpa3yeTcd Boma W/MIM OIMH WIM HECKOJIBKO
HU3IKX CHOUMPTOB. CHOMPTH OPEeOIOUTUTEJIEHO YIOAaJSInT M3 peakKUMOHHOMU
cMecH, I[oOxXomAamuMm oBpas3oM, BHIMBIBAS D2TU HOPOIOYKTH, ecJu BTO
xeJlaTeJIbHO OpM  TIOHVWXEeHHOM  HaBJIEHUU. Ecim  »TO HeoBxXoOouMo,
yIoaJieHue coMpTa M3 IOpollecca MOXeT  OHTb  MCIOJIE30BAHO  IOJIA
3aBEepPIEHNA peaklUMM C IIOMOIIBI IIOINEPEeUHO CIMBaKIMeIr'o areHTa.

Clenyer OTMETUTE, UuTo HacTodmee n3obpeTeHNue He
oTpaHMUMBaeTCsa IIPOOYKTaMM ¥  TeXHOJIOTMUECKMMM IIpolleccaMu, B
KOTOPEX B KauecTBe IIOINepPeuHO CHMBAaKIero aleHTa MCIOJbL3YIT TOJIbLKO
(Ci4 aJIkmJI) —OC (O) CHOHO- (C1_4 AJIKWJII) NIPOOYKTH . [MpOOYyKTH (Ci4
aJIkmJI) —OC (O) CHOHO- (Cy_4 aJKWJI) MOI'YT MCIOJIb30BATLCS B KOMOMHALIUMK
C OIHMM WJIM HEeCKOJLKMMM OOBUHLMM IIOIIePEeUHO CIHMBAMYMM aleHTaMM,
HanopuMep, 0JIsS  ONTMMM3AalWM  3aTparT. IogxomAamme (Ci_q QJKWMI) -
OC (O) CHOHO- (Cq_4 AJIKMJII) IIPOOYKTE 0D BLeIVHSAIT c TJIMOoKCcaJleM,
TJIMOKCUJIOBOM KMCJIOTOM, ITUIMOKCUJIOBEIMM SdUpaMu /UM TJIMOKCUJIIOBLEIMMA
coJisMM. B IOpyroM BapMaHTe OCYMeCTBJIeHMS B KadecCcTBe eIVMHCTBEHHHX
[IOIIEPEUYHO CIIMBaKIMMX al'eHTOB MucHoJb3ylT (Ci-y, aJgxwui)-0C (0O) CHOHO-
(C1-4 aXIKMJI) HOPOIOYKTE. B mpyroM BoromeHuu (Ci-, aJkwmi) —-0C (O) CHOHO-
(C1q aJKMJI) HOPOOYKTH MCIOJL3YIOTCH BMEeCcTe C TUIMOKCaJleM.

Ecmam VCIIOJIL 3YI0T KOMOMHAaLIUM (C14 aJIkmiI) —OC (O) CHOHO- (Cq_4
AJIKNJII) OPOOYKTOBR UM IOPYIMX IIOIepedHOo CHMBalMMX aTreHTOB, TO

NpenrnouTuTelIbHO KoJmdecTBO (Ci-4 aJykwmi)-0C (O) CHOHO- (Ci_, aJxkwmia)

cocTaBJdgeT, 10 MeHbllel Mepe, 40% wMac. oT BCexX TIIOIIEepeyuHOo
CIIM B AN X areHTOR, IIOCKOJIbKY TakKue cMecHu MOTYT BT

IIpenoliouyTrTEeJIEHEIMM C KOB&MepT{eCKOIZ TOUKM 3SpeHMAd, IIpM S5TOM BCe ele

IEeMOHCTPUPYS I[peMMylleCTBa, CBA3aHHEE C MCIOoJb30oBaHmeM  (Cyi 4o
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aJikmil) —OC (O) CHOHO- (Cq_4 aJjkwmia) .

OTMedaJIoCk TakKxXe, UTO NOoJyaleTanln odopmysn (Cioyg  aQJKUI) -
OC (O) CHOHO- (C1_4 aJKWJI) MOXeT OHTb TPYIHO IOJYyUYMTH KOMMEPUECKM B
UyyCcTOM BHuIe. CJIedoBaTeNIbHO, BOBMOXHO, HeOOXOIMMO MCIOJIE30BaAThH

CMeCHr C COOTBeTCTBYyKIVMMM KHMCIJIOTaMlM (To €CThb I1ocJie I'MopoJjiisa

CIIOXHOBOUMPHOM TPYINNH) . Takxe B IIoJiyalleTajle MIM CMeCcHu IoJyalleTalsd
M  KUCJOTEH MOXeT IIPUCYTCTBOBATE IIOJIHHM alleTalJb ((C 1.4 aJIKWI)
OC(0)CO(Ciy amkmi)O(Ci_4 aJyxwui)). KpoMe TOT'O, eCiM pacCMaTpMBaTh

KOMOMHAaLUIKD C OPYI'MM IIOIIEPEUYHHM CIHMBaHMEM, TO IMIOOXOOAIMM OO0Opa30M
cMecb oOpmDHOTO WM 6oJiee (C 1.4 aJgxkwmia)-0C (0)CHOHO- (Cqi-4 aJjgkwmia) c
YKa3aHHEMU JOPYITUMU I[IOIIEePeUHBEIMM CHMBaKRIVMKM al'eHTaMM I[IPOM3BOIOUTCSH
M MUCHOJIB3yeTcsda. TakuMe CMeCHM MOTYyT TakXe CcolepXaTb KUCIJIIOTH U
aueTanm.

Kpome TOTO, CJjlemyeT OTMeTUTL, uYTo tCE cCoIJjlaCHO M300peTeHMD,
KakK MBBECTHO B HaHHOM o006JacTV TexXHUKM, MOXHO KOMOMHUPOBATL C
O OBEIUHBEIMIA CcJlaOBMM KMcJoTaMu, HalpuMmep, oJjig obecrieueHusd
CTaOMIJIBLHOCTM IIpM XpPaHeHUuM U BJIUAHMA Ha CKOPOCThL pacCTBOpPeHUHd.
[IpennouTmuTeJIbHO ciabaga KUCJIOTa npencrapjsgeT cobom TBEpOOE
BelleCTBO, IpenoTBRpallaniee obpasoBaHue KOMKOB tCE. TUMyHbIE

cyjabele KUCIOTH wuMelT pKa ot 2,0 mo 7,5, mnpenmoutuTeJibHO oT 4,0

oo 6,0, " BKJIIOUAOT (co) noaIuMepH TIOJIMAaKPUIJIOBOM KIMCJIOTHI,
(co) nonuMepH [IOJIMME T aKPUIJIOBOM KMCJIOTHL, (co) monmMeps
[IOJIMMAaJIEMHOBOM KMCJIOTH, (co) noaInMepH TIOJIMBUHMUIICYJIEODOHOBOM
KMCJIOTHL, (co) nonuMepH IoJIMaclapaTUHOBOM KMCJIOTHL, dbocdaTH,

BKJIIOUA A dpocdaTe ourugpodpochaTa MeJIOUHOT O MeTaJljia u ou-—
AJIKMJIMOHOTHUIOPpOOCHATH, Takmue Kak docoar HaTpuUA KaJjau4g,
nupodpocdaTH, OucynbdaTH, aMVHOKUCJIOTEL, BUHHAa4 KMUCJoTa,
amIuIMHOBAaA KUCJOTa, WM30OKUCIOTHasa KUCIIOoTa, lIaeejierad KUCIOTa,
MaJIOHOERasd KMUCIIOoTa, MaJIeMHOBasa  KUCJIOTa, MTaKOHOBasgA  KUCJOTa,
AHTapHasa KMCJIOTa, TJyTapoBasd KMUCJIOTa, TJIOKOHOBAA KMUCJIOTa,
dTasieBasg KUCIOTa UM JMMOHHAaSA KUCIOTa. TakxXe MOTYT MCIOJIB30BATHCH
cMecH JIOOBIX M3 DSBTUX KUCIOT, TaKMX Kak cMecu o¢ochaTa HaTpUa U
JIMMOHHOMW KMCJIOTEH.

Eciau KHCJIOTa IpUCYTCTBYET, OHa NOOXO I AMNM obpasoM
MCIIOJbL3YyeTCH B KOJIMUeCcTBe oT 0,01 Mac.% oo 5 Mac.%,

NPenlIouTHUTEeJIbHO B koJuuecTBe 0,2-2 Mac.$%, B pacueTe Ha MacCCy
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tCE.

B 5TOM IOOKYMeHTe TepMMH «pH» CoOeIMHeHMAa MM pacTBopa
npencrapjageT cobor pH 2% 1o Macce MOUCIEpCUM U/WIM pacTBopa
YKa3aHHOTO COeIMHeHUSd B OUCTWIIMPOBAHHOM BOIe IIpM TeMIepaType
25°C.

HacTodmme pemeHMa MMelT OOJIBIIOE KOJMUUECTRBO I[IPMMEHeHUM B
IpOMEIIJIEHHOCTM . TakuMm o6pas30oM, pacTBOpP, ONMCAHHEM BHIIE WU
IIOJIYYEeHHEM B COOTBETCTEBUM C BHIIEONMCAHHBIM CIOCODOOM, MOXeT OHTH
MCIIOJIE30BAaH OJIA I[IOJIYUYEeHUA BOJIOKOH, HAIpMUMep, IIyTeM NOpAdOeHuAa, IOJI4
[IOJIYyYEeHMA IIJIEHOK OJIA I[IOBEPXHOCTHOT'O IIOKPHTMA OJIA YTOJIIAKIMX
KOMIIO 3ULNM, B UYaCTHOCTM IJIA MCIOJIb30BaHMA B  Kpackax, NI
ClelMaJIbHO IJIS MCIIOJIb30OBaHMA B IIpellapaTax IOJd JIMUHOM TUIMeHE, U
0JI9 CKJIeMBaHUA.

B onoHoM BapmaHTe ocymecTBJIeHMA tCE  MCHONB3YKTCA  OJ4
M3TOTOBJIEHMA COOTBeTCTBRyIMX CE-pacTBOPOB IJiISI HaHeCeHMA Kpacok
Ha BOIHOM OCHOBE.

SKCIIE PMMEHTEI

[IpocTol 20up LeJunoJo3s (CE), MCIOJbL3YEMHEM B STUX IIPUMMepax,
npencrapjageT cobor Bermocoll® E5L11X (He coIepXxamui TJIMOKCAJIS

POCTOM 20UP LEeJJIoJIO3E, IOCTYIHHM oT AkzoNobel®) .

ITJIMKOKCHMJIOBYID kucJjoTy HC(O)C(O)OH nocTarJaaiaM B Bume 50%-

HOTO BOOHOTO pacTBopa Alfa Aesar®.

MeOC (O) COHOMe ©Orur nocrarejyieH TCI Europe NV,

EtOC (0) COEtOEt orT Acros®,

Tnmokcant 40% BOIOHHIM pacTBOP OT komnaHuu Alfa Aesar.

IpyTMe XUMMUECKMEe BelleCTBa OBUIM MOJIydeHH OT SigmaAldrich.

[Ipouecc OLLeHKU [IOIIEPEYHOT'O CIIMBaHUSA IIPOCTHX 50UpPOB
LeJUJIOJIO3E ¢ IojiydeHMeM tCE NpoBOIMIIM C MCIOJb30BaHMeM OJIeHIepa
Waring Model 8010. TIlpocTo¥ 20up UeJJIIOJI03H OBJI Ho0aBJIEH B
BieHmep. Yepe3 OTBepCTHME B KpPHIKe OOOABJAIM IIONEPEUHHM CIMBAaRIMUNA
areHT B TeueHMe 1 MMHYTH IIpM IIepeMellMBaHuM [IPpOCTOI0 BSOUPHOTIO
MaTepuayja UeJUI0JIO3ZE  IIpM KOMHAaTHOM TeMlepaType. llocjie »Toro
BJleHOep aKTUBMPOBAJICA B TeUeHMe eme OIHOM MMHYTH. 3aTeM 0e3
cCMellMBaHMA OJieHOep C CcolepXaHMeM Hal'peBaJlM OO TeMIlepaTypH

PeakKllMM W BEIOECPXMBAJIM IIPK 2TOM TeMIlepaType B TeUeHMe YKa3aHHOTIO
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BpeMeHM, UTOOH M3YUMTH IIOBEeIOEeHMEe IIOIIepPeduHOI'0 CUMBaHMAg (MeTom A).
IIocJie 2TOTO MNPOOYKT OXJaXdasM OO KOMHATHOWM TeMIepaTypH.

B mpyroMm crnocobe wucheTauusa 20 I OpoCTOro »3dMpa  LeJJIIIO3E
cycneHoupoBaau B 60-100 M alleToHa npu 25°C, mocjie uero HoOaBJIAIIM
CHIMBaKMMUI areHT. Ilocjie BHIAPMBaHMSA alleTOHa B BHTSIXHOM mKady
IIOTOKOM BO3OyxXa oI m»OaBJieHrMeM obOpasell obpabaTHBalnT B KodpeMHOMU
MenbHMIle OBH Nordica 2393 nOpM KOMHATHOM TeMIepaType B TeueHue 1
MUH. [locJjie TakKoI'0 CMellMBaHUA IIOIIePeUYHOI'0 CUMBaKnmero areHTa M CE
CMeChb Harl'peBaeTCsa B IledM IIpM pPas3HBX TeMlepaTypax B TeueHUe
HECKOJIBKMX pa3 OJId W3YUYeHMA IIOBeleHMA IIOIEPeUHOT'O0 CHIMBaHUA
(MmeTOonm B).

BAs3koOCTE PacTBOPOB IIPOCTOTO sdupa LLeJIJTIOJIO 3l NI
TUOPOJIMBOBAHHOTO tCE OIpenesidarT C MCHOJIb30BaHMeM 1% Mac.
pacTBOpa ¥ BUHCKO3MMeTpa Bpykéuiama. 2,00 1 (t) CE znobapjsgaoT B
CTeKRJIAHHHM CTakaH eMkocTbio 250 ™ (amamerp 6,5 oMm). ObBpasell
IUCIepTUPYIT HOpuMepHO B 50 M KUIOAMEN OUCTUJIJIMPOBAHHOM  WMJIK
OEeMOHVBUPOBAHHOM BOIEL. [Iucnepcuio 3aKpPYy4YMBaKT oo IIOJIHOT'O
OTCYTCTBUSA KOMKOB. 3aTeM pobarjsioT 50 mia 6ydpepHOTO pacTBOpa IIpU
TeMIlepaType OKpyXae CpenH c IO CJIENYIVIM noOaRJIeHMEM
OVCTUIIIIMPOBAaHHOM WU IEeVMOHU3UPOBAaHHOM BOIEL nopu KOMHaTHOM
TeMIlepaType IO LOOCTWMXEHMS KOHUeHTpauum 1% mac. [Oucnepcusa E511X wu
AHAJIOTMUHEIX HOpolykToB (M)EHEC »sbdexTrBHa B Topgueld BoIe mU3-3a
IpUCYymey MM TOUKM I[IOMyTHeHMsa. OIHakKO BTO He ABJIAeTCsS ofmuM 1OJisd
BCexX IIPOCTHX 5DOMPOB LEJUIJIO3E, ¥ OpyI'Me CIOCOOH IJis IIepBOTO
OUCIepI'MPOBaHMA MaTepMala MOI'yT IOoTpeOoBaThbCSA IJISI HEeKOTOPHX
OPYTHUX TUIIOB IIPOCTHX 520MPOB LeJUIJIO3H. CTakaH yCcTaHaBJIMBaAeTCHa Ha
MarHUTHYID MellaJiky, -HDOOaBJSAeTCsa MalHUTHasd MellajIka C IIOKPHETHUEM U3
PTFE 1uamMeTpOoM 6 MM ¥ IJMHOM 3 CM, a IJIaCTUMKOBad KpHIIKA
YCTaHOBJIeHa CBepxy, UYTOOH mu30eXxaThk MUCIlapeHMsa. 3aTeM OUCIIEPCUIO
nepeMemMBamnT B TeueHMe MOBYX UYacoB npu 60 o0O6/MMH U I[IOMemanT Ha
BOOAHYH ©OaHi B TedeHue 1,5 wuyacor npu 20°C mnepel uM3MepeHUEM
BA3KOCTMU. l3MepeHMe BA3KOCTM MNPOBOOAT Ha BUCKO3MMeTpe Brookfield
LV co ckopocCcTbi 12 00/MMH C MCIOJb30BaHMeM MIIMHAeNs 3. BelnunHa,
3aperucTpUpoOBaHHas dyepes 2 MMH, OpelcTaBJjigeT cob®ol BA3KOCTL.

[loeemeHre pacTeOpeHuUa HOpu (CE) omopemendaoT IIyTeM aHaln3a
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XO0Ooa pacCTBOpPEeHNMA HpOMSBOHHOﬁ LeJIJIJIOSH B OYDepHOM pacTBOpe OyTeM

HellpepHBHOM BUCKOBVMETPUM . Bpemsa OOCTIVIXKEHU A 10% KOHEeUHOM
BA3KOCTM pacTBoOpa Has3wHBaeTca tl, Torma kak t2 - BpeMsa OOCTMXEHUA
95% KOHeuUHOM BA3KOCTHM. 3HaueHMe t1 KoppeJaupyeT C BpeMeHHOU

3amepXKoy OO HauaJla pacTBOpeHMA U HabjomaeTcd pesKoe yBeJnueHue
BABKOCTM WM3-3a MVHBEPCHUM IIOIIEepPeUHHX CHMBalmMx cBas3er. K sToMmy
MCIIOJIE3YEeTCad BMCKO3MMeTp Tula Rheomat RM 180, oOCHameHHHM UYallkou
MU3MEePUTEJILHOM CHUCTEMH M aHKEepHOM MelaJIko¥, Ha KOTOpyKl CChllaeTcd
IIOCTABIIMK KakK Ha «ChelMallbHBM OTHOCUTEJILHEM THII CUCTEMHE 72», U
ns KOTOpOM MCIIOJIL3YeTCH 3alMCcCaHHBEM  pes3yJbTaT. TeMnepaTypy
UBMEPUTEJILHOM  UYallkM KOHTpoOJMpyoT Hnpu 20°C ¢  MCHOJIb30BaHMEM
BOOAHOM ©OaHM C TepMOCTaTOM. B M3MepUTeJIbHYI UYallky BUCKO3MMETPA
nobarjsgercas 0,5 1T (t)CE, yCTaHaBJIMBaeTCd PeoMeTp M  Jalka
HaxoIUTCSA Ha BomaHoM OaHe. IlepeMemMBaHMe peoMeTpa 3allyCcKalT Cco

CKOpoCThi0 425 06/MmH. BaTem pobaBiasioT 50 M OybepHOTO pacTBopa C

TeMIepaTypol 20°C U perucTpUMPYT BS3KOCTHL. Illpollecc M COOpP MHOAaHHBX

KOHTPOJIMPYeTCA C IIOMOIIBIO IpOTpPaMMHOTIO obecrnieueHmnsa RST
Orchestrator. pH OybepHOTO pacTBOpa MOXeT WM3MEHATLCH, Kak
yKasaHo B IIpuMepax. EcCIM »OaHHEE He I[IpPeNCcTaBJIeHH, M3MepeHue

IPOBOIMJIOCE C MCIOJIB30BaHMEM pacTBopa, OybepmsoBaHHOTO Ipu pH
7,0, c wmcoojgbsoBaHueM «dochaTHOTO Oydbepa pH 7» orT Labservice AB.
BaskocTs U3MepAeTCH oo OOCTIDKEeHU A CTabuUJILHOM (KOHeuHOM)
BA3KOCTM. EcCiIM HOpoOyKT pacTBopseTcsa C ofOpa30BaHMEM KOMKOB, TO
YCJIOBUSA  MUCIBETAHMA MEHSKTCH, a U3MepuTeJIbHasd dJamka peoMeTpa
3anoygHsgerca 0,5 r (t)CE m 5 1 auetoHa po pobBaBiieHus OydpepHOTO
pacTBopa. B3HaueHMe t1 mnOpencraBygeT cobo¥ BpeMa (B MMHYTAax) IO
Tex TIIop, IIOKa HadvaJlbHas BA3KOCTb He YyBeauuuTca ¢ 10% obmero
YBeJIMUeHMS OO KOHeUHOM BSA3KOCTM. 3HaueHMe t2 mnpemncrTaBjgeT cobomn
BpeMsa (B MHMHYTax) -IJS OOCTWMXEHUMS BSI3KOCTM paBHOM 95% KOHeuHOU
BA3KOCTHU.

NpuMepr 1-3

Vcnonesysa crnocod® A, npuMepH 1-3 nposommim ¢ MeOC (O) COHOMe
(MHMA) B KaueCcTBe IIOIEpeuHOTO CIMBaKIMEero areHTa M YCJIOBMAX
peakumu, KakKk yKas3aHO B Tabaunile 1. [ToJIlydeHHHE  pPes3YJIbTaTH

IpenCcTaBJIEHEl B Tabiulle.
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Tabmmua 1
[Tou | KommmuecT | TeMIlepa | Bpewmsa tl t2 BaskocTs
Mep | BO MHMA | Typa peakumuun | (MMH) (Mm1H) (MIIa-c)
(Mac.3 peakuuu | (MMH)
or CE) (°c)
1 0,6 75 30 9,1 49,9
2 0,6 100 40 19,8 81,9
3 1,0 100 60 29,4 158

Bce Tpu mnponykTa ABJsAwTCcA tCE B COOTBETCTBUMM C M300peTeHUeM

C pa3JInyHOM

CTeIlleHEbIO

InoeeieHreM pPaCTBOPEHIMA.

Bruio oOHapyXeHO,
CoCTaBJIgeT

KoJimuecTBO MeOC (0O) COHOMe B tCE cocTaBJjgeT,

BoJlee

30%.

BoJjiee

[IOIIePEeYHOTO

MeTOKCHUTIMOPOKCHUMMeTMIIalleTaTa.

NpuMepsr 4-17

Mcnons3ysa crnocob A,

(MHMA)

B KadueCTBe

pearumnm, Kak

IIpenoCcTaBJIeHEI

MCIIOJIb30OBAJlack ¢ nomombio 0,5 M HarpunibocbaTHOoTOo Oydepa or Alfa

yKasaHo

B Tabiuiie.

[IPVIMEPH

[IOIIEPEeUYHOTO

KOHKPEeTHO,

1-3 nporommim c MeOC (O) COHOMe

CIiMBaKnmeIro

B Tadbamniie

Kornma ©Oyodepuzaumusa Owvula Opu pH 8,

CIIiMBaHMA

OBLJIO

10 MeHbIIeV Mepe,

I[ToJly4dyeHHEIe

OBHapyXeHO,

areHTa

YITYydIlI€e HHEBEIM

UTO KOJIMUeCTBO obpaboTaHHOTO MeOC (O) COHOMe

YCIIOBMAX

pesyJbTaTH

Aesar.
Tabmnua 2
[Tou | KoommuecT | TeMmnepa | Bpewmsa tl t2 BaskocTs
Mep | BO MHMA | Typa peakuuu | (MMH) (MMH) (MIIa-c)
(Mac.3% peakuuu | (MMH)
or CE) (°c)
4 0,1 80 30 11,7 36,1
5 0,1 80 60 14,6 47,9
6 0,2 100 65 15,6 49,2
7 0,25 80 30 14,9 46,2
8 0,25 80 60 18,4 52
9a 0,4 75 40 9,7 29,1
9b 0,4 75 40 8,5 25,2
9c 0,4 75 40 9,6 25,9

gTOo

85%

OHa
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10 0,5 100 60 24,7 75,4
11 0,5 80 30 13,5 40,1
12 0,5 80 120 23,2 70,4 7333
13 0,6 100 60 33,2 108,3
14 1,0 25 120 15,8 45,3
15 1,0 100 30 41,6 131,60
7,3 (pH | 28,5 (pH
8,0) 8,0)
le 1,0 100 60 8,5 (pH | 33,3 (pH | 7300
8,0) 8,0)
17 1,0 100 120 9,2 (pH [ 37,7 (pH
8,0) 8,0)

Bce mnponykTe g4BjgiTca tCE B COOTBETCTBUM C MU300peTeHMeM C

pasanHoﬁ CTelleHBI IIOIIepedYHOI'O CHIMBaHMA WM XOpPOIMM XapaKTepPpOoOM
PacTBOpPEHNA. "3 OJaHHEBEIX BA3SKOCTHN cjlenyeT, gTO IIPOOYKTEI He
YXyIomawnTCcHd BO BpemMA CTaimnm IIOIIEpPEedHOT'O CliMBaHMA . Mpumep, B

KOTOPOM TeMIlepaTypa peakKLuy CcocTaBJidaja 25°C, mnokasajl IIolepedHoe

CcmmMBaHMe, HO peaklus, BepOosTHO, ObUJIa HEeIIOJIHOM.
NpuMepm 18-21
McrnoJe 3y 4 crioco® B, [IPUMEPH 18-12 IPOBOOUIIN C

ucrnoJe30BaHMeM MHMA monepedyHo cuuTor'o Bermocoll E511X npumepa 8.
tCE TmaTeJbHO CMemMBalIM C COJAMM IJIS aHajlr3a BJIMAHMA COJIel Ha
[IOBeOeHre pacTBOpeHMsa. BrHIIO 0OOHapyXeHO, UTO CyXO0e IepeMellBaHue
B TeueHMe 2 YacoB B Turbulamixer ¢ MCHOJB30BaHMEM ILJJACTUKOBOTO
cocyma ¥ UeTHpex 0(0apdOpOBEX MapUKOB

OKasaJIOCk OJOCTaTOUHEIM. B

OKCIIEPVMMEHTE C MOHOHATPMA LHMTPAaTOM WMCIIOJIE3O0BaJIA 8 mMac.% umrpaTa,

a njJga MoHodochaTa HaATPMA M JIMMOHHOWM KMCJIOTH MCIOJb30Baau 1
Mac.%, Bce pacueTeH 0as3upoBaJiMCk Ha KoJnuyecTBe LCE. BydbepHEe
pacTtBOpE npu pPH 7 m pH 8 OBUIM TakuMM, kak OBJIO YKas3aHO BHIIE.
Cratui Oybdep PH 8 npencTaBJIsai cobou Oydep oyprr/HC1 oT
Labservices. IloJlydeHHHEe pPe3yJLTATH OpelcTaBJIeHE B Tabauie 3.

Tabauiia 3

[lp. | loBaBka pH 8 pH 8 c cnabem | pH 7

Oybepom
tl t2 tl t2 tl t2
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18 HeT 4,1 14 2,2 8,2 14 42
19 MoHouuTp | 4,5 17 52 150 14,5 50
ar
HaTpuUd
20 Monodocd | 4,1 14,5 3,1 9,7 13 42
ar
HaTpuUd
21 JlmmonHas | 3,4 13,5 4,4 15,1 12,5 45
KUCJIOTa
STV pesyJbTaTH I[IOKAa3bBBalT, UTO, OCODOEeHHO B cCjlabo OydepHEIX
BOOHEIX  CHUCTeMax, KIMCJIOTHEIE comm u  cJjabee  KUCJOTH  MOTYT

MCIIOJIE3OBATECA HOJIA 3aMelJIeHMA CKOPOCTUM paCTBOPEHMA.

CpaBHUTENBHEE IpMMepH A-B
B sTux npuMepax Bermocoll® E511X He OBJI IOINEPEYHO CIUTHM,

HO MCIIOJIB30BAJICA «Kak eCcTb» M OlLeHMBAaJICA I[I0 MeTomny A. YCJIOBULA

PeaklrM M pe3yJIETaTH IIpelCTaBJIEHE B Tabgauue 4.

Tabmmuua 4
[IprmMme Kosmmuec | Temriepa Bpemsa tl t2 Ba3koCThb
o) TBO Typa peakuuy | (MMH) (MMH) (MIIa-c)
MHMA pearkumum (MMH)
(Mac.3 (°c)
or CE)
A 0 0 0 0,3 6,0 620
0
B 0 100 120 635
0
ST pe3yJIbTATH I[IOKa3HBalT, UYTO CaM I[IPOCTOM 30Mp LeJJIoJIO3EH
crabuiieH, TakKXe IIpM HalpeBaHUM, HO BpeMsa pPacTBOPEHUS CJMIKOM
KOPOTKOe, UYTO IIPUBOOUT K HeXeJlaTeJIbHOMYy IIOBEeNEeHNK pPacCTBOPEHUA

(HabBawopnaeTca obpaszoBaHUe TeJid) .

CpraBHMUTEeNBHEHEe NIpuMeps C-F

B

VCIIOJIE30BaHMEM TUIMOKCUJIOBOM KMCJIOTH

STHUX

npuMepax

Bermocoll® EbH11X

(GA)

C MCIIOJIE3OBaHMEeEM MeTOoIla

TIoTIIepeyHo

CIIMBaJIl

A. Yciaopusga PeakKlM M pe3yJIBETaTHEl IIpedCTaBJIEHEI B Tabauie 5.

Tabauiia 5
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KM CJIOTOM InpmeoomMT K IIOIIEepedHOMYy ClIMBaHMIO,

oaMHHEIX tl1 m t2.

IpocToM »ouUp

HexeJlaTeJIbHOM

HepacTBOPUMEE

[Ipn | Kosmue | Temnepa | Bpemsa tl t2 BaskocTs
Mep | CTBO TYypa peakuum | (MMH) (Mm1H) (MIIa-c)

GA peakuuy | (MmH)

(Mac.% (°c)

or CE)
C 1,0 100 30 1,7 20,2 4850
D 1,0 100 60 4,3 22,3
E 1,0 100 120 6,4 83,2 2420
F 1,0 100 180 8,2 117,5 650

STM pe3yJbTaTH IIOKa3HBalT, UYTO peakuusa CE C TJIMOKCUIIOBOMU

uTO BMIHO U3 0oJiee

OIHaKO TIIOCJIe MHBEPTUPOBAHUSA IIOIEPEeYHHX CBA3eu

LEeJUJII0JIOSE  [IoKasaJjl CJMIIKOM HM3KYKD BA3KOCTE M3-3a
oerpamaluu, a Takxe ObBUIM OTMeUeHH  HEeKOTOPHEe
BemecTBa. llo cpaBHeHMio ¢ MHMA 1©0id OOCTUXEHUI

XejlaeMoTo tl HeobxommMmo OoJibllee KOJIMUECTBO IVIMOKCUMIIOBOM KMCJIOTH

1 BoJiee MHTEHCHMBHOEe Hal'peBaHUe.

CpaBHUTEJIBHEE NIpuMepH G-K

B HMX oOlleHMBaJI1 9@@GKTMBHOCTB TJIMOKCUJIOBOV KMCJIOTEL

(GA) B

criocobe B. VYCIOBUA PpeaKUUMM WM Pes3yJIbTAaTH IIpeldCTaBJIeHH B TabJjulie
6.
Tabmnua ©
[Tou | KoommuecT | TeMmnepa | Bpemsa tl t2 BaskocTs
Mep | BO GA | Typa peakuuu | (MMH) (MMH) (MIIa-c)
(Mac.% peakuuu | (MMH)
or CE) (°c)
G 0,5 100 120 7,2 50,3 6530
H 0,5 100 210 12,0 111,0 4350
I 1,0 100 120 10,2 85,4 450
1,0 100 40 8,2 26,9 6850
K 0,5 100 60 4,2 15,8 6550
9TM pe3yJIBETATH IIOKAa3HBAKT, UYTO peakKUMio C IJIMOKCUJIOBOM
KMCJIOTOM TPYIOHO KOHTPOJIMPOBATE . SbdbexTHBHOE VICIIOJIE 30BaHUE
TJIMOKCUIJIOBOM  KMCJIOTEHL, TpebyKlee BoJjiee  OJIUTEJILHOTO BpeMeHU
peakuuy, OPMBOIUT K OeIpalaluM 530Mupa LeJJI0JIO3EH.
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CpaBHUTEeNIBHEE NpuMeph L-N

B oTux npuMepax Bermocoll® E511X 1momepeyHo CHIMBAJIM — C

MCIIOJIL30BRaHMeM IJIMokcalid (GL) ¢ MCIOJIb30BaHMeM MeToIma A. YCJIoBUA

peakuuy M pes3yJbLTaTH IpeldcTaBJIieHH B Tabiuie 7.

Tabmunua 7
[lpu | Kosmuecrt | Temnepa | Bpemsa tl t2 Brxon
Mep | BO GL | Typa peakuum | (MUH) (MMH) | TJIIMOKCAJILHOM
(Mac.3 peakuuu | (MUH) peakuun (%)
or CE) (°cC)
L 0,5 80 10 24,4 87,8 45
M1 0,3 60 10 17,3 71,7 52
M2 0,3 60 10 20,3 71,8 62
N 0,1 80 10 12,2 45,8 50
ST pes3yJbTaTHE [IOKa3HBalT, UYTO peakuma CE C IJMOKCcaJleM

OPpUBOOUT K OPOOYyKTaM C XeJlaeMEM I[IOBelOeHMeM pacTBOopeHusa. OOHakKO

KOJIMUECTBO IUVIMOKCAaJIsg, KOTopoe OvUlO CcBA3aHO ¢ tCE, OBJIO IPM3HAHO

HexeJlaTeJIbHEIM  HM3KUM, UTO TIIPMBEJIO K  3arpsA3HEHMI KOHEUHOTO
IpOOyKTa, BHCOKOMY COIepPXaHMIO JeTyuMx BellecTB B IIpollecce U
HendheKTUBHOMY IIpolleccy C COOTBETCTBYIIMMM pPacxXolamMu. Peaklus
naeT TJIMOKCAJIbHYIO peaxuuio, BHIPaXEeHHYIO B BHUIE IpolleHTa
MCIIOJIbE3YEMOTO TUIMOKCAJIs, U pPacCuMTHBAaeTCd KakK Mac.3 CBSI3aHHOTO
JIMokKcalsid /% Mac. ofMero KoJMUecTBa IJIMOKcaJsd e 100%. KogmuecTBO

CBA3aHHOTO TIJIMOKCAaJId OIpenesisaiv, KakK OIMCaHO B Opolmwpe Cefic B

ceHTAOpPe 2002 roma, 0003HaAUEeHHOMN Kak «depot legale
D/3158/2002/9».

CpraBHUTENBbHEE NIpuMepH O-Y

B HuMX oleHMBaIM 50PeKTMBHOCTBL TIJIMOkcaJda (GL) B wMeTome B.

YcJoBuA PeakKlrMM M pe3yJIbBTaTEl IIpelCTaBJIEHE B Tabauie 8.

Tabmnua 8
[Mpu | KogmnuectT | Temnepa | Bpemsa tl t2 Brixon
Mep | BO GL | Typa peaxkumum (M11H) (MMH) | TIIMOKCAJIbLHOM
(Mac.% peakuuy | (MUH) peakuum (%)
or CE) (°c)
0 0,05 40 10 8,3 35,0 57
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P 0,05 100 10 9,8 36,60 50
Q 0,05 40 120 9,5 34,4 63
R 0,05 100 120 8,1 35,3 45
S 0,275 70 65 20,6 59,4 45
T 0,275 70 65 20,9 57,5 38
U 0,275 70 65 21,8 58,8 35
v 0,5 40 10 27,2 71,1 32
W 0,5 100 10 27,8 72,1 45
X 0,5 40 120 27,4 69,5 34
Y 0,5 100 120 29,2 100,3 | 39

OndThb, 5BTU Pe3yJbTaTH IIOKa3HBAKT, UYTO KOJMUECTBO IUIMOKCAaJIA,
KOTOpoe OpUIO CBA3aHO K TtCE OBUIO YCTAHOBJIEHO HeXeJaTeJbHBM
HU3KMM, UTO IIPUBEJIO K 3alpA3HEHMI KOHEUHOT'O IIPOOYKTa, BHEHCOKOMY
KOJIMUECTBY JIeTyuMxX BelleCTB B Ipolecce U HesdPeKTUBHOMY IIPOLEeCcCy
M CBA3aHHBEIMM C HMM pacxoDaMu.

CpaBHUTENILHEI HIpMMEep Z

B 2TOM npuMepe 50beKTUBHOCTDL DTUIIOUDTOKCHAalleTaTa
EtOC (O) COEtOEL oueHMBaJM IO MeTony A. Peakumsa TOpoBOOMJIACE IIPHU
80°C B mTeueHmMe 2 uacob. logyueHHem tCE mnokasaljl HexejaTeJlbHOe
IoBenOeHue pacTBOpeHus, u obpa30BaHUE rejyd He [IO3BOJIAJIO
ocnpemenars tl1 m t2. KpomMe TOro, KoT'Ia BO BpeMsa IIOIEpPedHOoTIo
CIIMBaHUSA (CpaBHUTEJILHLEY  [IpUMEP 722) IIPUCYTCTBOBAJI 1% wMac.
YKCYCHOM KMCJIOTH, MNPOIOYKT 3arymaljicd B TecTe.

CpaBHUTeNBLHEI HIpuMep AA-AB

MpuMmepsl 18 m 19 HDOBTOPSAJM C MCIOJB30BAHMEM KOMMEPUECKOTO
TJIMKOKCAaJIbHO momnepeuHo cmmuToro tCE or Ashland, To ecTb Natrosol

250 HBR. PesynbsTaT OpelnCcTaBJIEH HWXE.

[lp. | DoBaBka pH 8 pH 8 ¢ cnabem | pH 7
Oybepom
tl t2 tl t2 tl £2
AA | Her 4,6 28 9,1 44 28 61
AB Monouutp | 5,2 35 Dnd>* Dnd>* 38 88
ar
HaTpuUd

*=Dnd O3HadvaeT, gTo oBbpaser He PacTBOpPAJICA TJOCTaTO4YHO
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OEICTPO

STY [OpMMEepPH IIOKaB3HBAT, UYTO BJIMAHME COJIeM CcpaBHMMO. OIHAaKO
[I0CJIe pPacCTBOPEHUS PaCTBOPH 5BTUX CPaBHUTEJBHHX [IPMMEPOB OyIOyT
comepXaTh IIPOOYKTHE TMUOPOJM3a, IIOJyUeHHHEe M3 ITJIMOKCAaJId B BOIOHOM
baze. KpomMe TOTO, IO CpaBHEeHUK C OpuMepamMs 18-19 mokas3aHO, UYTO
[IOJIHOE BpeMsa pPacTBOpPEHNA BoJiblne i OBBIUHOTO IponyKTa

CPaBHUTEJILHEIX IpMMepoB AA-AB.
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SOPMYJIA MN3OEBPETEHNA

1. IIpocTom sbup 11 eJIJII0JIO 3E c BpeMeHHBEMA IoIepeyYHbEIMA
CHIMBaMMYMM CBSA3AMM, OTJIMYAKIMUMCA TeM, UYTO I[IpeOCcTaBJIgeT IIPOCTOM
50UpP  LeJJI0JIOSBH, IOIIepeyYHo CHUTHM C OOHMM MJIM  HEeCKOJIbKUMM
I[IOIIepPEeyYHO CHMBaIMUMM aTl'eHTaMM, BHOpPaHHHMU M3 TPYIINIH COeOVMHEeHUM C
bopmysion (Ci-4 ankwmi)—-0C (O) CHOHO- (C1_4 aJIKWI) .

2. IIpocTom s0up L1 eJIJII0JIO 3 c BpEeMeHHBEMA IoIIepeYHEIMA
CHIMBaKMMMM CBA3AMM IO 1.1, OoTJMYUaKnmMicd TeM, UYTO OIOVH WK
HEeCKOJIbKO  TIOIIepeudHOo CIMBalMMX  aTl'eHTOB  BHOUpanT U3 TPYTIIH
coemmHeHuM o¢Qopmys MeOC (O) CHOHOMe, MeOC (O)CHOHOEt, EtOC (0)CHOHOMe
n EtOC (0) CHOHOET.

3. [IpocTom sbup L1 &JIJII0JIO 3 c BpEeMeHHBEMA [IOIIepEeYHEIMA
CHIMBAMUMM CBA3AMM IIo 1.1 wuiaum 2, comepxamuy or 0,01 mo 10
MaCCOBEIX UYacTel IIolIepeuHo clMBalmero areHTa Ha 100 MacCOBEX
yacTey MNpoCcToTro sdupa LeJIoJIO3H .

4, [IpocTon 20up 11 &eJIJII0JIO 3L c BpPEMEHHBEMIA [IOIIepPEeUYHEMA
CHIMBAKMMUMM CBA3SAMM IO JiOOOMYy M3 TMPEeOHOYMMX I[IYHKTOB, KOTOPHM
OOIIOJIHUTEJILHO COIEPXUT IIOIEepEeUHEe ClIMBaKMMe CBA3M IJIMOKCAaJd.

5. Cnoco® moJyueHMS TIPOCTOTO 5S¢upa LeJJIOJIOBH C BPeMeHHBMM
[IOIIePEeUHEIMY CHIMBaARMUMK CBA3aMM 10 JiodoMy wm3 nmn.l-4, Toe Ha
IIepBOM CTaIuM OPOCTOM 20MpP LeJUIJIO3H IMIPMBOOAT B KOHTAKT C OIHUM
MM HEeCKOJILKMMM IIOINepeuHO CHMBaMIMUMM aTleHTaMM, BHOPaHHEMU U3
TPYNINE coeIuHeHuM ¢QopmyJiel (Ci 4 aJgkwmi)-0C (0O) CHOHO- (Ci_4 aJKuj), a
Ha BTOpPOM cTanum yKas3aHHBIM IpoCTOM 20Mp LI&JIJII0JIO 3H
B3auUMOIeMCTBYeT C YKa3aHHLHMM IIOIIepPeUHO CHMBAlIMMY al'eHTaMM.

6. Crnoco® 1o 1.5, B KOTOPOM BTOPYID CTaIMi BHIIOJHIOT IpU
TeMrneparType 30°C wuim ©OoJjee, mnOpennouruTenabHo 40°C wiam ©oJiee,
npennouruTenasHo 50°C muim GoJiee.

7. Cnoco® mo m.5 wiam 6, B KOTOPOM CIMPT WM CIVPTEH, KOTOPHE

O@paSYIOTCFI BO BpeMA peaKlrM IIOIIepedHOI'O ClIlMBaHMA, YIaJIART W3

pPeaklIMOHHOM CMeCHu.

8. Crioco® ToOJIydyeHMs  BOIHOTO  pacTBoOpa IIPOCTOTO  30upa
11€J1JTI0JIO BH, BKJTIOY 0T IepPBYIO cTaiuio  IIOJIYUeHUS BPEeMEeHHOTO
[IOMIePeyYHO CIMTOTO MaTepuraja o JodoMmy w3 nmn.l-4, cramuio, Ha

KOTOpOﬁ BpeMeHHBIﬁ TIOIIEpPEedHO CIIM THI MaTepHrall Oo0aBJIgT K BOIOHOM
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cpenme, u 60Jee MNOBIHKKL CTaIuio, TIe BPEeMeHHHM IIOINepeyuHO CHUTHMA
MaTeprall TUOPOJIMU3YeTCH.

9. Cnoco6 TnoJiyuyeHMS pacTBOpa MOIPOCTOTO 5oupa LeJJIoJIo 3
CHauaJla IIyTeM OUCIepTUMPOBaHMSA  HOPOCTOTO  20upa LeJJIJIO3E .
BpeMeHHHMM IIOINepPeUHHMM CHMBalIMMM CBA34AMM IO JioOoMy M3 NOn.l-4 B
BOOHOM cCpeme, C I[DocCHelyoley cCcTaauMer IHUIpoJM3a IpOoCTOoTro »dupa
LEeJIJII0JIOBE C BPEMEHHBEMM IIOINEepPeUHBIMM CHMBAKIMMM CBSA3SMMA.

10. Cnoco6 mno m.9, B KOTOpOM PH BOIOHOM Cpelb Ha CTaguu
rmMopoJinza cocrajgeT 7,0 miam OoJiee.

11. Cnocot mno Jjwbomy wm3 nmn.8-10, B KOTOpPOM BOIHas cpela
npencraBJgeT co®oM BOOHYID KpacKy MJIM COCTaB KJed.

12. VcnoJsb30BaHMEe IIPOCTOTO »0Mpa LEeJUIJIOSH, IIOJIYUeHHOTO IIO
JgodoMy m3 mmn.8-10, mjsg [DOJydeHMS KpacKM Ha BOIHOM OCHOBe WM
KJed.

13. NcnoJsb30BaHMe coeamHeHMAa QopMyJiel (Ci_4 ajkwui) -0C (O) CHOHO-
Ci-4 @JKMJI) B KauyeCTEBe IIOIEPEYHOI'0 CHMBAKIEIO aleHTa MOJd IPOCTOIO
s0rpa LeJIJIoJIO3H.

14. CMech, comepxamas OIHO WMJIM HECKOJIBKO CcOoeIMHeHUM GOopMyJIH
(C1_4 aJgxwmi)-0C (0) CHOHO- (C;_4 aJKmJI) ¥ TITJIMOKCcaJisg, NIpuIodHasa IJA
MCIIOJILB30BAHUA B clrocobe OJg MOJIYUeHUS IIPOCTOoTo 2¢upa LeJJIJIO3H C
BPEeMeHHEMM IIOIIePEeUHEMMY CHIVBAMIMMU CBSI3SIMA .

I[Io moBepeHHOCTH
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