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O0J1acTh TEXHHKH, K KOTOPOi OTHOCHTCS M300peTeHHe

Hacrosiee n300peTeHrne OTHOCHTCS K MOJU(HUIIMPOBAHHBEIM OHOMOIMMEpPaM, B TOM YHUCIIE K OHOIOIHMe-
pamM ¢ MOIU(UIIMPOBAHHBIM 3apsIOM, CITMTHIM OHOIIOJIMMEpPaM ¥ CIITMTHIM OHOIOIMMepaM ¢ MOAN(DHUIIMPOBAH-
HBIM 3apsgoM. Taxoke mpearatoTcsi U CocoOBI MOYYeHHUS U UCTIONb30BaHU MOIH(DHUIINPOBAHHOTO OMOTIONH-
Mepa HaCTOSIIET0 H300peTeHNsI.

YpoBeHb TeXHUKH

Buononumeps! mpencTaBiIsAIOT HHTEPEC BCIEACTBHE MHOKECTBA X BapHAHTOB UCTIONB30BaHusL. Hampumep,
OMoToIMMEpHl MOTYT OKa3aThCs MOIXOMALINMH AJIS HCIIONB30BAaHMS B KauecTBe aOCOPOEHTOB, TaKUX KaK ITOJ-
TY3HUKH, IPEIMETHI JINYHON TUTHEHBI U PAHEBBIC TIOBS3KH, M MOTYT OKa3aThCs IMOIXOISIIUMHU JIJIsl HCIIONIb30Ba-
HUS B Ka4ecTBE aJcOpOCHTOB. B NOMOTHEHHE K 3TOMY OHOIONIMMEPaM MOKET OBITh CBOHCTBEHHO MPEHMYIIECT-
BO, 3aKITIOYAIOIICECS B 00CCIICUYCHUH TTOTYYCHUS YKOJIOTHIECKH 0E30IaCHBIX MPOYKTOB.

OmHako crmocoObl (hOPMOBAaHUS W/WIIK MEepepabOTKH OHOMONMMEPOB B TOAXOJSININE JUIS MCIIOJB30BAHHUS
MPOAYKTHI, TAKUEC KaK TPAIUIIMOHHBIC XUMUUCCKUE CIIOCOOBI B TETCPOTCHHOM BIIAXKHOMN cpelie, 3a9acTy0 MOTYT
OKa3aThCs CIIOKHBIMU, TOPOTOCTOSAIIUMU 1 He3(PPEKTHBHBIMH.

Hacrosmee nzo0perenne obpamaeTcs K IpeAnIeCTBYIOMNM HeI0OCTaTKaM COBPEMEHHOTO YPOBHS TEXHUKH
B PE3yNbTaTe MPEIIOKEHISI MOAUGDHUIIMPOBAHHBIX OHOMIOIMMEPOB U CIIOCOO0B MX TOIYUEHHUS U UCTIOIB30BAHMS.

CyurHocTh u300peTeHust

OuH TepBhIi aCTeKT HACTOSIIET0 M300peTeHUsT BKIIOYAeT CIIoco0 MOMydeHHUsl CIIUTOTO OMOTIOIUMEpa ¢
MOIUGHUIIMPOBAHHBIM 3apSI0M, BKITIOYAIOIIHIA:

oOBpenmHeHHe OHOTIOMMEpa U 10 MEHBIIECH Mepe OJHOTO areHTa MOAM(pUINPOBAHUS 3apsiia Ui IoIyde-
HUSI TOMOT€HHOM PeakMOHHON CMecCH;

MIPOBEICHUE PEAKIH MEXIy OHOMIOJIMMEPOM U TIO0 MEHBINICH Mepe OJJHUM areHTOM MOIU(pHUIIMPOBAHUS 3a-
psAaa B TOMOTCHHOW PEaKIIMOHHOW CMECH;

CIIMBaHUE OMOTMOJMMEpPa B TOMOTCHHON PEAaKIIMOHHON CMECH ISl MOMYYCHUS CIIMTOTO OHOMOIMMEpa C
MOTU(DHUIIMPOBAHHBIM 3aPSIOM.

Crioco6 MOKeT BKITIOYATh MIPOBEACHUE PEaKIIN MEXITy OMOIONMMEPOM | 110 MEHBIIIEH Mepe OIHUM arcH-
TOM MOIM(HUIMPOBAHUS 3apsaia Ul NOIyIeHUs OnomonnMepa ¢ MOANGMUIIMPOBAHHBIM 3apsiioM. B HEKOTOPBIX
BapHaHTaX OCYIICCTBICHHS OHOMIOTUMEP ¢ MOAH(PHUINPOBAHHBIM 3apsI0M MOXKET OBITh CIIUTBHIM C APYTUM OHO-
MIOJIIMEPOM, KOTOPBIH HE00s3aTeNbHO MOKET OBITh IOABEPTHYT MOTU(DHUIIMPOBAHUIO 3apsa.

Crioco6 MOXXeT BKJIIOYATh ITOyYEHHE TOMOTEHHOHN pPEakIMOHHOW CMECH B IKCTpylepe, HeoOs3aTenbHO
TIPY UCTIONIB30BaHUH CIIOCO0a PEaKIIMOHHOTO SKCTPYAUPOBAHUS.

Emie oauH acmekT HACTOSIIETO W300pPETECHUs BKIIOYAET CIOCOO MOJyYCHHs CIIUTONH CHUCTEMBI Kpaxmall-
XHUTO3aH ¢ MOJU(PHUIIUPOBAHHBIM 3aPSIOM, BKITFOYAFOIIUI

00BeIMHCHHE KpaxMalia, XHTO3aHa, 10 MEHBIIIEH Mepe OJTHOTO areHTa MOAU(DHUITUPOBAHHS 3apsia, KaTallu-
3aTopa ¥ IUTacTU(UKATOPA IS MOTyYCHHsI TOMOTCHHOM PEaKIIMOHHON CMeCH;

MOIUGUIMPOBAaHUC 3apsa KpaxMalla U XUTO3aHa JIIsl TOJIYYCHUS KpaxMalia ¢ MOAU(DHUIIPOBAHHBIM 3apsi-
JIOM ¥ XHTO3aHa C MOJU(HUIIMPOBAHHEIM 3apsAI0M;

CIIMBaHUE Kpaxmajia ¢ MOIMU(HUIIMPOBAHHBIM 3apsAA0M M XHTO3aHA ¢ MOAM(DHUIIMPOBAHHBIM 3apSIOM UIA
TIOJIY9ICHHUS CIITUTON CHCTEMBI KPaxMall-XHUTO3aH ¢ MOTU(PHIIMPOBAHHBIM 3apsSI0M.

B omHOM [OMOTHUTENHHOM AacIleKTe HACTOSIMIET0 M300pEeTeHHs CIoco0 IMOMYYeHHS CIIMTOW CHUCTEMBI
KpaxMaJI-XUTO3aH C MOANGDHUITPOBAHHBIM 3aPsIOM BKITIOYaeT

oOBeIMHeHNEe KpaxMaja, IepBOTO areHTa MOAW(HUIIMPOBAHNUS 3apsAa U KaTaau3aTropa sl [MOTydeHHs To-
MOTEHHOM PEaKIIMOHHOM CMECH, COJIepKAIICH KpaxmMall ¢ MOAU(DUITMPOBAHHBIM 3aPsIIOM;

nmo0aBJIeHUE XUTO3aHA C MOAM(DUIMPOBAHHBIM 3apsAIOM U IUIacTH()UKATOpa K TOMOTCHHOW pEakIMOHHOMN
CMeCH, CofeprKaIiell Kpaxmal ¢ MOAUGUIIMPOBAHHBIM 3apsIOM; U

CIIMBaHUE Kpaxmalia ¢ MOIUGUIIMPOBAHHBIM 3apsJ0M U XHTO3aHA ¢ MOAMMDHUIUPOBAHHBIM 3apsIOM JUIS
MOJYYCHHUS CITUTON CHCTEMBI KPaXxMall-XUTO3aH ¢ MOTU(PHUIIMPOBAHHEIM 3apPsI0M.

Emie oauH acmekT HACTOSIIETO W300pPETECHUs BKIIOYAET CIOCOO MOJyYCHHs CIIUTONH CHUCTEMBI Kpaxmall-
XHUTO3aH ¢ MOTU(PHUINPOBAHHBIM 3apAI0M, BKIIOYAIOIINI

oOBenMHEHNE KpaxMaja, HMEepBOrO areHTa MOJU(PHUIMPOBAHMS 3apsiia W KaTaau3aTopa AN IONydYeHHS
KpaxmaJia ¢ MOIU(HUIIMPOBAHHBIM 3aPSI0OM;

MOJydeHHE TOMOTCHHOW PEAaKIIMOHHON CMecH, coaepiKamied Kpaxmal ¢ MOAW(HUITUPOBAHHBIM 3apsiioM,
XHUTO3aH ¢ MOIU(PHUINPOBAHHBIM 3apAOM H IUTACTUPHUKATOD; U

CIIMBaHUE Kpaxmajia ¢ MOIU(HUIIMPOBAHHBIM 3apsAA0M M XHTO3aHA ¢ MOAM(DHUIIMPOBAHHBIM 3apSIOM UIA
MTOTYYCHHS CIIUTON CHCTEMBI KPaxMall-XUTO3aH ¢ MOTU(PHUIIMPOBAHHBIM 3apPsIOM.

OmMH MOTONHUTEIBHBIN aCeKT HACTOSIIETO H300PETCHHS BKIIFOYACT CITUTHIN OnomonuMep ¢ Moauduiu-
POBaHHBIM 3apsIIOM, TIOTYYECHHBINA B COOTBETCTBHHU CO CIIOCOOOM HACTOSAMICTO N300pETCHHUS.

Emie oauH acmekT HACTOAMIErO H300PETCHUS BKIFOYACT CIMUTHIA OHOMOIMMED ¢ MOAU(DUIIMPOBAHHBIM 3a-
PAAOM, XapaKTEPHU3YIOIIMICS TUIOTHOCTHIO 3apsia, COCTABIISIONICH 0 MEHBIICH Mepe 3 MIKB./T COTIACHO OIpe-
JICIICHUIO B PE3yJIbTATE TUTPOBAHHUS.

OnuH TOTIOTHUTENBHBIN aCIeKT HACTOSIIETO W300pETEHUS BKIIOYACT CIMUTHIA OHOTIONUMEp ¢ MOIUGBHUIIN-
POBaHHBIM 3apsIOM, XapaKTEPU3YIOIIUICS YBEIMYCHHBIMH ITIOTHOCTBIO 3apsifia /WK CTETCHBIO CIIMBAaHUS B
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COIIOCTABJIEHUH C TEM, YTO UMEET MECTO JJIsI CHIMTOro OMomnojnMepa ¢ MOIU(UIIMPOBAHHBIM 3aps0M, MOJY-
YEHHOT'O ITPH MCIOIb30BaHUU OOBIYHOTO CIIOCO0a.

OuH TOTIOTHUTENBHBIN aCIeKT HACTOSIIETO W300pETEHUS BKIIFOYACT CIMUTHIA OHOTIONUMEp ¢ MOIUGDHUIIN-
POBaHHBIM 3apsIOM, XapaKTEPU3YIOMIUICS YBEIMICHHBIMHA ITOPUCTOCTHIO W/WIIM Pa3MepoOM IIOp B COTOCTAaBIIe-
HHUH C TEM, YTO UMEET MECTO JJIS CIIUTOTO OnormonnMepa ¢ MOANGHUIIMPOBAHHBIM 3apsIOM, TOIYICHHOTO MPH
WCIIOJIb30BaHUH OOBITHOTO CrIoco0a.

OnuH TOTIOTHUTENHHBIA aCIeKT HACTOSIIET0 M300pEeTeHUsT BKIIOYAET CIOCO0 abcopOMpoBaHUs TeKydel
Cpensl, BKIIFOYAIONINHN BBEJCHUE CIIUTOTO OMOMOJIMMEpa ¢ MOAN(MHUIPOBAHHBIM 3apsA0M HACTOAIIETO U300pe-
TEHHS B KOHTAKT C TeKy4eH cpeioi mpu abcopOMpOBaHNH, TEM CaMbIM, TEKydeH CpeJIbl.

Eime onuH acnexT HacTOSIIIEro M300peTeHNs BKIIOYAET CUIMTHINA OHOmoMuMep ¢ MOAN(MHUIMPOBAHHBIM 3a-
PAIOM, XapaKTepU3YIOIIUICS yBEIMISHHBIMH MOTJIOIEHHEM COJIM M/WIM CIIOCOOHOCTBIO XEJIaTUPOBAHUS METAN-
JIa B COTIOCTABIICHUH C TE€M, YTO UMEET MECTO JJISI CLIIMTOr0 OMOTIONMMeEpa ¢ MOANGHUINPOBAHHBIM 3apsiIoM, HO-
JY49E€HHOTO IIPU UCIIOJIb30BaHUH OOBIYHOTO CIIOC00a.

Eime oquu acmekT HacTOsAIIEro U300peTeHHs BKIIIOYACT CII0cO0 yMEHBIICHUSI KOJMYECTBA COJIM W/HIH Me-
TaJjia B pacTBOpPE, BKITIOYAONINI BBEIEHUE CITUTOTO OHoTIoimMepa ¢ MOAU(DHUIINPOBAaHHBIM 3apsIOoM HACTOSIIe-
T0 N300peTeHNs B KOHTAKT C PACTBOPOM, COAEPIKAIIAM COJb W/WIM METAJUI, TJ€ COJb /WA METAJUT CBSA3BIBAIOT-
CS1 CO CITUTHIM OHOIIOTMMEPOM € MOAU(DHUIINPOBAHHBIM 3aPSA0M, YTO, TEM CAMBIM, YMEHBIIIAET KOJTHMYECTBO COJIN
W/WIIM MeTajlia B PacTBOpeE.

[IpemmecTByOmMUe U IPYTUe aceKThl HACTOSIIETO H300peTEeHHUs Tenepb OyayT ommucaHbl 6oyiee moAPOOHO
B OTHOIICHHWH JPYTHUX BAPHMAHTOB OCYIIECTBICHHS, ONMMCAHHBIX B HACTOSIIEM JOoKymeHTe. HeoOxommmo moHH-
Mathb TO, YTO N300pETEeHNE MOKET OBITH BOIUIOLICHO B PA3JIMYHBIX (opMax W HE JOJDKHO BOCIIPUHUMATHCS KaK
OTpaHWYEHHOE BapHaHTaMM OCYIIECTBIICHUS, IPEICTaBICHHBIMHA B HACTOAIIEM JOKyMeHTe. BmecTo aToro nan-
HBIE BapUaHTHl OCYIIECTBIICHUS MPEACTABICHBI B LEJSIX 00ECIICUCHHs TOCKOHAILHOCTH M 3aBEPIICHHOCTH JaH-
HOTO PAaCKpHITUSI N300pETEHNUS U MOJHOTO JOHECEHUSI UM 00beMa N300peTeHUsl 10 CHEeNUaINCTOB B COOTBETCT-
ByIOIIEH 00JIaCTH TEXHUKH.

Kpartkoe onucanue yepre:xeit

@wur. 1A nmpencraBiseT co00H CXeMaTHIECKOe N300paKeHUE TeTEPOTeHHOM Mex(da3HON peaKITu.

®wur. 1B npeacrapnser co0oi cxeMaTHuecKoe H300paskeHNe TOMOTEHHOM MeX(ha3HOH peaKIny.

@ur. 2 WUTIOCTPUPYET ABYXUYEPBAUHBIN SKCTPYAEP C MapauIeIbHBIMHA YePBIKaMHU, HMEIOMNNA HECKOIBKO
30H HarHETAHWS U PEaKI[Ui B COOTBETCTBUH C BapHAaHTAMH OCYIIIECTBIICHHS HACTOSIIETO H300PETEHNSI.

Owur. 3 mwumoctpupyeT cekTpbl UKD ams HeMoanurnpoBaHHON TEeMHULIEIUTIONO03bI X TEMUIISIUTIOIO3HI C
MOJIM(UIIMPOBAHHBIM 3apsIOM B COOTBETCTBHH C BAPHAHTAMH OCYILECTBICHHSI HACTOSIIIET0 H300pEeTeHNUSL.

@ur. 4 wmoctpupyet crexrpsl UKII®D s HemMoauduIpoBaHHOTO MEKTHHA U NIEKTHHA ¢ MOAM(HUINPO-
BaHHBIM 3apsI0M B COOTBETCTBHHU C BApHAHTAMU OCYILECTBIICHUS HACTOSIIEr0 H300peTeHNsI.

@ur. 5 wimoctpupyer cnektpsl UKIID s HemonuduupoBaHHOTO cOeBOro Oenka M cOeBOro Oelka ¢
MOJM(UIIMPOBAHHBIM 3apsIOM B COOTBETCTBHUH C BAPHAHTAMH OCYILECTBICHHSI HACTOSIIIET0 H300pETeHUSL.

®ur. 6 wuTIOCTPUPYET NPUMEPHI KOH(UTYpannii Y4epBsIKOB B COOTBETCTBHH C BAPHAHTAMH OCYILECTBICHUS
HACTOSIIETO N300pETCHMS.

Our. 7A-7F HeMOHCTPUPYIOT TOJYYCHHBIE TPH HCIMOJb30BaHMA Merona COM wu300pakeHHs IS
A) KOMMEpPUYECKH JOCTYIMHOTO KaTHOHHOTO KpaxMala npu yBeiamdeHuu 33x, B) koMMepueckd AOCTYIHOTO Ka-
THOHHOTO KpaxMmana npu ysenundeHun 1000x, C) nonydeHHOH mpu ucnonb3oanuu Meroaa J/IC kxapTel xyiopa y
KOMMEpYECKH TOCTYITHOTO KaTHOHHOTO KpaxMmana, D) KaTHOHHOTO KpaxMaJa, IIOJIy9eHHOTO B COOTBETCTBHH CO
crioco0amMu HACTOSINETO M300pETCHUs, IPU YBeIU4YeHUH 33%, E) KaTHOHHOTO KpaxMaia, TOJTY4eHHOT'O B COOT-
BETCTBHH CO CIIOCOOaMM HacTosmiero u3ooperenwus, npu yseandenuu 1000x u F) momydenHoit npu ncrons3osa-
Hun Metoaa DJIC kapTHl XJ0pa y KaTHOHHOTO KpaxMala, IOJIydeHHOTO B COOTBETCTBHH CO CIIOCOOaMH HACTOS-
IeTo H300pEeTeHNSI.

IMoapo6Hoe onucanne N300peTeHnst

Hacrosimee nzo0perenue Tenepb OyaeT omucaHo OoJiee IMOJTHO HUXKE B HACTOSIIEM IOoKymeHte. OIHAKO
JTaHHOE M300peTeHre MOXKET OBITh BOILUIOIIEHO B PAa3MHYHBIX (hopMaxX M HE JOJDKHO BOCIPHHHMATHCS KakK Orpa-
HUYECHHOE BapWaHTaMM OCYIECTBIICHHS, NPEICTABICHHBIME B HACTOSIIEM JIOKyMeHTe. BMecTo 3Toro maHHbIe
BapUaHTBl OCYLIECTBIICHUS IPE/ICTABICHBI B LENsIX 00ecleueHNs] JOCKOHAJIBHOCTH M 3aBEPUICHHOCTH IaHHOTO
PacKpBITHS U300pETEHHS M TIOJTHOTO JOHECCHUSI UM 00beMa H300pETEHHUS 10 CIEHAINCTOB B COOTBETCTBYIOLIECH
00J1acTH TCXHUKH.

TepMHUHOIOTHS, NCTIONB3YIOIIASCS B ONMMCAHNUHM M300PETEHUS B HACTOSIIEM JIOKYMEHTE, UMEET CBOEH Iie-
JIBIO TOJIBKO OTMCaHWe KOHKPETHBIX BAPHAHTOB OCYIICCTBICHUS W HE MpeIHa3HaueHa sl OTpaHUYCHHS n300pe-
TeHUs. B COOTBETCTBHM ¢ MCIOJIH30BaHUEM B ONMCAHWN M300pETEHHs M MpuiaraeMor ¢gopmyrne m300peTeHHs
dhopmbl equHCTBEeHHOTO yncia "ofauH", "Hekuil" u "maHHBIA" TIpemHa3HAYeHBI JUIS BKIOUSHUS Takke U GopMm
MHOYXECTBEHHOT'O YHCIIa, €CITH TOJBKO KOHTEKCT HEe OYyIeT SBHO yKa3bIBaTh HA APYTOE.

Ecmm Tonmpko He OyIeT ompeneNneHo APYroro, TO BCe TEPMUHBI (B TOM YHCIIE W HAyYHO-TEXHHYECKHE Tep-
MUHBI), HCTIOJB3YIONTNECS B HACTOAIIEM TOKYMEHTEe, OyIyT UMETh TO jK€ caMOe 3HAYeHHUE, YTO U OOBIYHO TTOHH-
MaeMoe CHelHaIlCTaMi B COOTBETCTBYIOLIEH 00JIACTH TEXHHWKH, K KOTOPOW JaHHOE M300pETEeHHE OTHOCHUTCS.
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Kpome Toro, momkHO OBITH MOHATHBIM TO, YTO TEPMHUHBI, TAKHE KaK TCPMHUHBI, OMPEICICHHBIC B MIMPOKO HC-
TOJIB3YOIUXCS CIIOBAPSIX, TOJKHBI HHTEPIPETUPOBATHCSA KaK UMCIOIIUC 3HAYCHHE, KOTOPOE COTIACyeTCs ¢ UX
3HaYCHHEM B KOHTEKCTE HACTOAIICTO OMMCAHHS M COOTBETCTBYIOIICH 0OMacTH TEXHUKH, M HE JOJDKHBI HHTEp-
MIPETUPOBATHCS B MACATU3UPOBAHHOM WMIIM Ype3MepHO (HOPMAIEHOM CMEBICIIE, €CIIH TOJNBKO 3TO He OyaeT OJIHO-
3HAYHO OIPENEIICHO B HACTOAIIEM IOKYMEHTE. TepMHHOIOTHS, UCTIONB3YIOMAsACS B OMHCAHUHN H300pETCHUS B
HACTOSIIEM JOKyMEHTE, UMEET CBOCH IIEIbI0 TOJNBKO ONMHCAaHWE KOHKPETHBIX BAPHAHTOB OCYIIECTBICHHS U HE
TpeIHa3HadeHa I OrpaHW4YeHHus u300pereHus. Bcee myOnmmkammy, MaTeHTHBIE 3asBKH, MATEHTHl M IpyTHe
CCBUIKH, YIOMSHYTBIE B HACTOAIIEM JTOKYMEHTE, BKIIFOYAIOTCS IIOCPEACTBOM CCHUTKH BO BCell cBoell monHoTe. B
ciydae KOH(JIMKTa TEPMUHOJIOTUH MPEUMYIIECTBCHHYIO CHIY IMEET HACTOSIIIECE OMMUCAHUE U300PETCHHUS.

Takxe B COOTBETCTBUU C HCIIOIB30BAHAEM B HACTOSIIEM JTOKYMEHTE TEpMUH "W/MiK" 3aTparuBacT U OXBa-
THIBAaET Bce 0€3 MCKITIOYCHUST BO3MOXKHBIC KOMOMHAIIUY U3 OJHOM WM HECKOJIBKUX CBS3aHHBIX TICPCUUCICHHBIX
MO3HIINH, a TAK)KE M OTCYTCTBHAC KOMOWHAIIWI TPH HHTEPIPETHPOBAHUH B aTbTEPHATUBHOM cMbIcie ("'mau™).

Eciu TONbKO KOHTEKCT He OyJIeT YKa3bIBaTh HAa IPYTO€, TO KOHKPETHO MPEIIIONIaraeTCs TO, YTO Pa3InIHEIC
MPU3HAKA M300pETCHHUS, ONMCAHHBIC B HACTOSIIEM JOKYMECHTE, MOTYT OBITh HCIIOJNB30BAHEI B JIF00OH KOMOWHA-
. Kpome Toro, HacTosIee M300peTeHnEe TakKe MPEeIyCMaTpUBAaeT B HEKOTOPBIX BapHaHTaX OCYIIECTBICHUS
n300peTeHNsT BO3MOXHOCTD MCKITIOYCHHS WM OITYIICHHS JII0OOT0 MpH3HAKa WIM KOMOWHAIINH W3 MPHU3HAKOB,
MIPEICTAaBICHHBIX B HACTOSAIIEM AOKYMEHTE. B mopsake WNTIOCTpaIiii MOKHO CKa3aTh TO, UTO B CIydae yTBEp-
JKICHHSI B ONMCAHUHU M300PETEHUS TOTO, YTO KOMIUIEKC COMEPKUT KOMITOHEHTHI A, B u C, To OyneT KOHKpETHO
MOJIpa3yMeBaThCsl BO3MOXKHOCTD OMYIICHHS M OTKJIOHEHUS JIF060ro u3 A, B mim C ninm ux koMOWHAIUH.

B cooTBeTcTBHH ¢ MCHOIF30BAHMEM B HACTOSIIEM JAOKYMEHTE IepexofHas (pas3a "Ho CymIecTBY COCTOS-
mmid 3" (M ee rpaMMaTHYCCKUE BapHAHTHI) JOJDKHA WHTEPIPETUPOBATHCS KAaK OXBATBHIBAIOIIAS YIIOMSIHYTHIC
MaTepHualibl WIK CTaAWU "M T€ W3 HHUX, KOTOPBIC HE OKa3bIBAIOT CYIICCTBEHHOTO BO3ACHCTBHS Ha OCHOBHBIC U
HOBBIC XapaKTCPUCTUKHU (XapaKTEPUCTHKY)" 3asBICHHOTO H300peTeHns. CM. B JAHHOW CBSI3U MOKyMeHTHI Herz,
537 F.2d 549, 551-52, 190 U. S. P. Q. 461, 463 (CCPA 1976) (emphasis in the original); cM. Taxxe JOKyMEHT
MPEP 2111.03. Takum o0pa3om, TepMHH "TIO CYIIECTBY COCTOSIIHNIT U3" B COOTBETCTBUH C HCIIOJIb30BAHHEM B
HACTOAIIEM JTOKYMEHTE He JODKSH HHTEPIIPETHPOBATHCS B KAUECTBE SKBUBAJICHTA TEPMHUHA "BKITFOUAIOINN" .

TepmuH "IpHOTH3UTENHLHO" B COOTBETCTBHUHU C UCIIOJIL30BAHUEM B HACTOSIIEM JOKYMEHTE TIPU oOparieHun
K M3MEPHMOI1 BENWYHHE, TAKON KaK, HAaPpUMep, KOIHIESCTBO MIIM KOHIICHTPAIUS H T.II., TIOApa3yMeBaeT OTHEeCe-
HHUE K BapUalysiM, JOXOISIIUM BILIOTH 10 £20% OT yKa3aHHOTO 3HAYCHUS, TAKUM KaK HIDKCCIICAYIoIee, HO HEe
OTpaHUUYUBAIOLIUMCS TOJBKO 3TUM: £20, £15, £10, £5, +1, £0,5 unu gaxe £0,1% oT ykazaHHOro 3HaueHus, a
TakkKe yKazaHHOe 3HadeHue. Hampumep, TepmuH "nipubmm3utensHo X", rae X MpeacTaBiseT OO0 H3MEPUMYIO
BEJIMUMHY, [OIpa3yMeBaeT BKIIOUeHHE X, a Takxke Bapuanuil £20, £15, £10, £5, +1, 0,5 wium gaxe £0,1% ot
X. Jlnana3oH, peCTaBICHHbBIN B HACTOSIIEM JOKYMEHTE JJIs1 H3MEPUMON BEITMUHUHBI, MOXKET BKIJIIOUATh JIFO0O0M
JIpYTOH AHManazoH W/WIK HHINBUAYAIFHOE 3HAUEHHE B €T0 IpeIeiax.

B cooTBeTcTBHU ¢ HEKOTOPHIMH BapHaHTaMH OCYIIECTBICHHS HACTOSIIETO N300pETEHNUs B HACTOSIIEM J0-
KYMEHTE IpeIaraloTcs MOAU(pHUITNpOBaHHBIE OMOTIONUMEPEI, TAKHE KaK OMOTIOIMMEPHI ¢ MOAUPHUIIMPOBAHHBIM
3apsAA0M, CIIUTHIC OHOMONMMEPHI /WM CIIUTHIC OHOMOIUMEPHI C MOTUPHUIMPOBAHHBIM 3apsaoM. CHIUTEHIC
OHOTIOIMMEPHI ¢ MOIU(HUIIMPOBAHHEIM 3aPSIOM HACTOSIIECTO U300PETEHUS MOT'YT BKIIIOYATh OJUH OHOTIOIAMED,
KOTOPBII OBLT MOJBEPTHYT MOTU(PHUIIMPOBAHUIO 3apsiia U CIIMBAHUIO. B HEKOTOPHIX BapHaHTaX OCYIICCTBICHUS
CIIUTHIC OUOMOIUMEPBI C MOTU(PHUIIMPOBAHHEIM 3apsIIOM HACTOSIIETO M300pPETEHUS MOTYT BKJIFOYATh JBa U 00-
Jiee Pa3InIHBIX OMOTIONMMEPa, KOTOPHIC SBISIOTCS CIIMTHIMHU, M IO MEHBIIICH Mepe OJIMH U3 OUOMOIUMEPOB OBLT
MOJIBEPTHYT MOAH(UIIMPOBaHUIO 3apsaa. JIBa u Ooyiee pa3IUIHBIX OHOMOIUMEPA MOTYT OBITh CITUTBIMHU JPYT C
IpyroMm. B ompemeneHHBIX BapHaHTax OCYMIECTBICHHS CIIUTHIA OMOMONMMEpP ¢ MOTUGHUIMPOBAHHBIM 3apIOM
MOJKET BKJIIOYATH JBA PA3JINYHBIX OHOMOIMMeEpa, KOTOPHIE SIBIIIOTCS CIIMTHIMH, M 00a OHOMOIMMEpa MOTYT
OBITH TIOJIBEPTHYTH MOIU(DUIIMPOBAHHIO 3apsia.

Tepmun "Onomnonaumep" B COOTBETCTBUHU C HUCIOJIL30BAHUEM B HACTOSIIEM JOKYMEHTE OTHOCHUTCS K TTOJIH-
Mepy, KOTOPBII COAEPKUT 10 MEHBIIEH Mepe OJHY CBOOOJHYIO aMIHOBYIO W/WJIH THAPOKCHUIFHYIO TPYIITY, IPH-
CYTCTBYIOUIYIO Ha OOJBITHHCTBE M3 MOHOMEPHBIX 3BCHBCB TOJIMMEPA, W SBISICTCS MOJAMEPOM, MOITYICHHBIM
MPY UCIOJNB30BaHUM JKABOTO OPraHW3Ma, WIH €ro IPOHW3BOJHBIM. B HEKOTOpBIX BapHaHTaX OCYIICCTBICHHUS
cBOOOTHAST aMUHOBAs ¥/MJIM THAPOKCHIIBHAS TPYIa MOXKET MPUCYTCTBOBATh HAa KAXKJIOM M3 MOHOMEPHBIX 3BE-
HBCB OCHOBHOII 11eny moiuMepa. [IpuMepsl OHONOIMMEPOB BKIFOYAIOT HUXKECICIYIONIEe, HO HE OTPaHHYUBAIOT-
Csl TOJILKO ATUM: OCIKM ¥/WiaH moiucaxapuabl. Kak 3To MOMKHEI MOHUMATh CHCIHAIKMCTHI B COOTBETCTBYIOIICH
00JTacTH TEXHUKHU, OHOIIOIUMEDP MOXKET OBITh MOJYYCH CHHTCTHUYCCKU (HAIPUMEP, B Pe3yibTaTe MPOBEICHUS
ab0OpPaTOPHOTO CHHTE3a) W/WJIM MOYKET OBITH IMOYYCH W/WIIM MPOW3BEACH W3 MPUPOJHOTO MCTOUYHHKA (HAIIPH-
Mep, U3 JKABOTO WIIH MPEXe OBIBIIETO )KUBBIM opranu3ma). [1oaToMy GHomommMep MOKET OBITh TEM JKE CaMbIM,
YTO W TOJIMMEP, BCTPEUAIONTUICS B MpHUpoe, (T.e. HATUBHBINA OHOIOIMMED), WM MOXKET NPEIACTABIATh COOOH
ero npomsBogHoe. Hanpumep, Onomonnmep HACTOSIIETO M300pETEHUST MOXKET MPEACTABIATh cO00# MPOM3BOI-
HOE TIOJIMMeEpa, MOTYYSHHOTO MPH UCIIOIB30BAHNH )KHBOTO OPTaHU3Ma, TIPH 3TOM IPOU3BOJHOE, 00YCIOBICHHOE
CUHTETHYCCKUM CIOCOOOM, MCIONB3YIOT JUIsl OTYYCHHUS WM BBIICICHHS OHOMONIMMEpPa U3 MPUPOJTHOTO UCTOU-
HUKa. B HEKOTOPBIX BapHaHTaX OCYIICCTBICHUS OMOIMOJIMMEDP MOXKET MPEACTABIATh COO0I MoIUMeEp, MOTyICH-
HBII [IPY MCTIOJIB30BaHUH OaKTEepHil H/UITM MUKPOOOB.
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JlononHuTeNbHBIE TPUMEPHI OMOTIOIMMEPOB BKITIOUAIOT HIKECIIEAYolIee, HO He OIPaHUYMBAIOTCS TOJIBKO
ITHM: KpaxMaliel (B TOM YHCJIC aMHJIO3y H/MIH aMWJIONEKTHH), XUTO3aHbI, TEMUIICIUTIONIO3bI, IUTHUHEI, TCIUTIO-
JI03Bb1, XUTHHBI, aTbI'UHATHI, AEKCTPAHBI, ITyJUIaHbI, TOJUTHAPOKCHAIKAHOATHI, (PHOPHHBI, IIMKIIONEKCTPUHBI, Oe-
KH (HampuMep, COEBBI OEJI0K), ToJrcaxapuIsl (HampuMep, IMEKTHH) W/ WK MTOJIMMOJIOYHBIE KUCIOTHI.

Buononumep, ncnons3yromuiics B crocode HACTOSIIET0 M300pEeTEeHHS, MOKET XapaKTepH30BaThCS YPOB-
HEM COJICpXKaHUS BJIATH, COCTABIAIOMNM npuOm3uTensHo 20% (Mac.) 1 MeHee. B HEKOTOpBIX BapHaHTax OCy-
IIECTBJICHUS OMOMOIMMEp MOXKET XapaKTepPH30BaTHCSI YPOBHEM COJCPKAHUS BIIArd, COCTABISIONINAM TPHOIH3H-
tenpHO 20, 15, 10, 5% (mac.) u MeHee. B ompeneneHHBIX BapHaHTaxX OCYIIECTBICHHUS OMOMOIMMEp MOXKET Xa-
PaKTepHU30BaTHCSI YPOBHEM COJIEp)KaHMs BJIAard B JHUana3oHe OT NPUOIM3HUTENbHO 5 10 mpuoimsurensHo 20%
(mac.) wm ot pubam3uTensHo 10 1o npubnmsnTensHo 15% (Mac.). B HEeKOTOPBIX BapHaHTax OCYIIECTBIICHUS B
Croco0e HaCTOSAIIEro N300PETEHNsI HCIIOIb3YIOT ONONIOINMED, TaKOH Kak, HapuMep, Kpaxmall, XapakTepH3ylo-
muiics ypoBHEM COJEpKaHUs BJIard, COCTaBJIIOIMM Npuoam3utensHo 20% (Mac.) M MeHee, U OHOIOIUMED
MOJKET UMETh IOPOIIKO00Pa3HYIO hopMy.

Buromnonumep, HCHOIB3YIOMUICS B CIIOCOOE HACTOSIETO0 H300pPETEHHUS, MOXKET UMETh MOJICKYJIIPHYIO Mac-
¢y, coctapysromyto nmpubmusutenpao 10000 Jla m Gonee. B HEKOTOPHIX BapHaHTax OCYIICCTBICHUS OHOIIONHN-
MEp MOXET UMETh MOJIEKYJSPHYI0O Maccy, CocTaBisionlyro mpubmusutensro 10000; 20000; 30000; 40000;
50000; 60000; 70000; 80000; 90000; 100000; 200000; 300000; 400000; 500000; 600000; 700000; 800000;
900000; 1000000; 2000000; 3000000; 4000000 Jla u Gonee. B onpeneaeHABIX BapHaHTaX OCYIIECTBICHUS OHO-
TTOJIUMEDP MOYKET UMETHh MOJIEKYJSIPHYIO MaccCy, COCTaBJsroNIyto nmpuonusurenpHo 50000 [a u 6onee. B HekoTo-
PBIX BapUaHTaX OCYIIECTBICHUS OHOTIOIMMEDP MOXKET HMETh MOJIEKYIISIPHYIO Maccy oT npubmm3utebao 100000
1o npubmmsutensro 4000000 [la, ot npubmmsutensro 500000 no npubmusurensHo 3000000 [la mmm ot npu-
ommurensHo 1000000 o mpubmusurensHo 2000000 [la. B HEeKOTOPHIX BapHaHTax OCYLIECTBIICHHS B CiIydae
MCIIOJIb30BaHMSI TOJIBKO OJHOT'O OHOTOJIMMEpa ISl TOy4eHUs MOU(HUIIMPOBAHHOTO OHOTIOIMMEpPa HACTOSIIIETO
n300peTeHus (HarnpuMep, CIIUTOro OuononuMepa ¢ MOANGHUIMPOBAHHBIM 3apsaoM) OHOIIOIIMMEP MOXKET UMETh
MOJICKYJISIPHYIO Maccy, 0onbinyto yeM npubnusutensao 50000 Jla. B HEKOTOPHIX BapuaHTaX OCYIICCTBICHHS B
CJIydae MCTIOIb30BaHUS ABYX W 0oJiee Pa3IMIHBIX OMOIOJIMMEPOB IS MOJTyYEeHUsT MOAU(PHUITMPOBAHHOTO OUOTIO-
JUMepa HACTOSIIEr0 M300peTeHus (HampuMep, CIIUTOTO OWOomoJuMepa ¢ MOTUPHUITUPOBAHHBIM 3apsIOM) TIO
MEHBIIEH Mepe OAMH U3 ABYX M 00Jiee Pa3NUIHBIX OMONOIMMEPOB MOXKET HMETh MOJIEKYIISIPHYIO MaccCy, COCTaB-
nsrrontyro nmpubausutenpHo 10000 Jla u Gonee, Takyro Kak, Harpumep, npudmmsurensHo 20000; 30000; 40000;
50000 1a u 6osiee. B ompeneneHABIX BapuaHTaX OCYIIECTBICHHUS MOIUPUITMPOBAHHBI OHOTIONUMED HACTOSIIIIEe-
T0 M300peTeHns (HarmpuMep, CITATHIN OHMOTIONUMED ¢ MOIU(PHUITUPOBAHHBIM 3apPSIOM) MOXKET OBITh TIOTY4YeH TPH
MCIIOJIb30BaHUN OMOTOJIMMEPA, UMEIOLIET0 MOJIEKYJSIPHYIO Maccy, 0oiblryto yeMm mpubmmsuresnsHo 50000 [a,
Heo0s13aTeJIbHO COBMECTHO CO BTOPBIM OTJIMYHBIM OHOTIOIMMEPOM, UMEIOIINM MOJIEKYJIIPHYIO Maccy, OOJIBIIYIO
yeM npuoianzutensao 10000 a. B HEKOTOPBIX BapHaHTaX OCYIIECTBICHHS OMOIIOIUMEP MOKET OBITH MOJIHIHC-
MIEPCHBIM.

B HexoTOpBIX BapHaHTaxX OCYLIECTBIICHUS OMOIOJIMMEp, MCIOJB3YIONIUICS B CIIOCOOE HACTOSILETO H30-
OpeTeHHs, MOXKET IPEICTABIATE CO00i Kpaxmail. [IpuMepsl KpaxMalloB BKJIIOYAIOT HIDKECIEAyIoIee, HO He Or-
PAHWYHMBAIOTCS TOJBKO ITHM: Kpaxmai KapToders, KpaxMal IIIeHUIB, KpaxMall MaHHOKa, KpaXxMal KacCaBBl,
KpaxmaJl puca, Kpaxmai KyKypy3bl, Kpaxmall BOCKOBUIHOH KyKypy3bl, KpaxMaJl BOCKOBHIHOW IIICHHUITBI, KpaxX-
MaJI BOCKOBHIHOTO PHCa, KpaxMal BOCKOBHIHOTO COPro, KpaxMaj BOCKOBHIHOHN KaccaBbl, KpaxMall BOCKOBH/I-
HOTO SUMEHS W/WJIM KpaxMmall BOCKOBHAHOTO KapTrodensa. Kpaxman MoKeT XapaKTepH30BaThCs YPOBHEM COJIEp-
JKaHWS aMIJIOTIEKTHHA, COCTaBIIONM npuommutensHo 70% (mac./mMac.) u Gojee, M YpOBHEM COIEp)KaHHS
aMMJIO3BI, COCTABISIONIMM Npubim3uTensHo 30% (Mac./Mac.) 1 MeHee. B ompezneneHHbIX BapuaHTax OCYIECTB-
JICHHUsT KpaXxMal MOXET XapaKTePU30BAThCA YPOBHEM COJCPIKAHUS aMHJIONCKTHHA, COCTABIISIONUM TPUOIU3U-
tenbHO 70, 75, 80, 85, 90, 95% (Mac./mac.) u GoJyiee, U YPOBHEM COJCPIKAHUS aMIJIO3bI, COCTABIISIFOIIUM TIPH-
ommurensHo 30, 25, 20, 15, 10, 5% (mac./mac.) 1 MeHee. B HEKOTOpPBIX BapHaHTaX OCYIIECTBICHHS Kpaxmal
MOJKET XapaKTePHU30BaThCS YPOBHEM COJCPKAHUS aMHJIOICKTUHA, MCHBITUM 4eM 90%, TakuM Kak, Hampumep,
npubmusuTensHo 85, 80, 75, 70, 65, 60, 55, 50, 45, 40, 35, 30, 25, 20, 15, 10% u T.. B HEKOTOPHIX BapHaHTax
OCYILECTBIICHHS KpaxMaJl MOXKET XapaKTepPHU30BATHCS YPOBHEM COJCPIKAHUS aMIJIONIEKTHHA OT IMPUOIM3UTEIHHO
10 mo mpubmm3uTensHO 85%, TaKUM Kak, HAIpUMEp, OT MPUOIU3UTENBHO 25 10 npubau3uTensHo 85% wimm ot
npubnusuTensHo 50 1o npubnmsutensHo 80%.

B HEeKxOTOpBIX BapHaHTaX OCYIICCTBICHUS KpaxMal MOXKET OBITh PACTBOPHUMBIM B BOJE (Hampumep, Ipem-
BapHUTENBHO KIIEHCTepH30BaHHBIN Kpaxmain). B ompeneneHHBIX BapHaHTAaX OCYIIECTBICHHS KPaxmall MOXKET
OBITH TTOABEPTHYT MApPOBOMY B3PBIBY IUIS MTOJyYCHHS MTPEIBAPUTEIFHO KICHCTEpH30BaHHOTO Kpaxmaia. B Heko-
TOPBIX BapHaHTaX OCYIIECTBJICHUS Kpaxmall, MCIOJIb3YIOIUICS B CIIOCOOE HACTOSIIEr0 M300pEeTeHNUs, MOXKET
XapaKTePU30BAThCS YMEHBIICHHON CTEICHBIO KPUCTAJUIMYHOCTH B COMOCTABJIICHUM C HATUBHBIM Kpaxmaiom. B
OTIpeJIeTIeHHBIX BapHaHTaX OCYIIECTBICHHUS OMOIOIMMED, HCIOJIB3YIONIMNCS B CIIOCOOE HACTOSIIEro M300peTe-
HUS, MOXKET MPEICTABIATE COO0M XMTO3aH. XHUTO3aH MOXKET XapaKTepPH30BaThCs CTENEHBIO JealleTHIINPOBaHMS
ot npubmm3utensHo 50 o npudiamsntensHo 100%. B HEKOTOPBIX BapHaHTax OCYIIECTBICHHUSI XMTO3aH MOXKET
XapaKTePU30BAThCs CTCICHBIO JCalleTHIMPOBAHMUS, COCTABISIIONICH npubnusuTensHo 50, 55, 60, 65, 70, 75, 80,
85, 90, 95 mwimm 100%. B onpeneneHHBIX BapHaHTaX OCYIIECTBICHUS XUTO3aH MOXKET XapaKTePHU30BATHCS CTeTIe-
HBIO JCaleTIIUPOBaHus OT npuommuTensao 70 no mpubmmsurensHo 100% wnm Goiee yeM NMpHUOTHU3UTEIHHO
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80%. B HEKOTOpBIX BapHUaHTaX OCYIIECTBJICHUS XUTO3aH MOXKET UMETh MOJICKYJSPHYIO Maccy, OOJBIIYI0 4eM
npubmzuTensao 80000 [a.

Buomnonumep, UCIIONB3YIOIMUKCS B CTIOCO0E HACTOSIIETO H300PETEHHS, MOXKET ObITh TIOJBEPTHYT MOTUDH-
IIUPOBAHMUIO 3apsfa B COOTBETCTBHH CO CITIOCOOOM, OMMMCAHHBIM B HACTOSIIEM JOKYMEHTE (HallpuMep, B pe3yib-
TaTe MPOBEACHUS PEaKINH MEXIy OMOMOIMMEPOM M areHTOM MOAM(HUIIMPOBAHUS 3apsa B TOMOTEHHOH peak-
UOHHON cMmecn). OmHAKO, KaK ATO JOJDKHBI MOHUMATh CIICHHAINCTEI B COOTBETCTBYIOIIEH OOJIACTH TEXHHKH,
OuoIToJIMMEp TI0 CaMOU CBOEH MIPHUPOJIE MOXKET HECTH 3aps (T.e. OHOIIOIMMEP MOXKET OBITh 3apsDKEHHBIM B €CTe-
CTBEHHOM COCTOSIHUHM B TOM CMBICIIC, YTO 3apsa OyAeT MpHUCYTCTBOBATH HA OHMOIIOIMMEpE HE B pe3yNbTaTe OCy-
MIECTBJICHUS CITOcO0a HacTosAmero n3odpereHus). TakuM 00pa3oM, CIOCOO HACTOSIIETO M300PETCHUS MOXKET
WU3MEHSTh 3aps]l, MPUCYTCTBYIOUIMI Ha OuomonmuMepe, (HarmpuMep, THIT H/WIH BEIMIUHY 3apsna). B HekoTophix
BapHaHTaX OCYIICCTBJICHUS OMOMONUMEDP ¢ MOAUGDUIIMPOBAHHBIM 3apSIOM MOXKET OBITh PACTBOPUMEIM (HAIIPH-
Mep, YACTHYHO WJIM MOJHOCTBEO PACTBOPUMBIM) B MOJIAPHOM PACTBOPHTEIC, TAKOM KaK, HAIIPUMEp, BOJa W/WIA
MOJISIPHBIA OPTaHHMYCCKUI PaCTBOPUTEID, MPU KOMHATHOW TEMIIEPAaType H/WIH HEMOISIPHOM PACTBOPHUTENIC NPH
KOMHATHOU TeMmreparype. B HEKOTOpBIX BapHaHTaX OCYIICCTBICHUS OHOMOIUMED ¢ MOTUPHUIIMPOBAHHBIM 3apsi-
JIOM HACTOSIIEro N300peTeHHsI MOXKET OBITh 10 MEHbIIeH Mepe Ha 70% pacTBOPHMEIM B ITOJISIPHOM H/HITH HETIO-
JEIPHOM pacTBOpHUTENE NP KOMHATHOW TemmepaType. PacTBOpHMOCTE MOXKET OBITH MCIIONB30BaHA B KadeCTBE
TIOKA3aTeNsI U/UIN XapaKTePUCTUKU CTEIICHH MOIU(DUIIMPOBAHUS 3apsaaa.

TepmuH "areHT MOIUGUITMPOBAHUS 3apsiia” B COOTBETCTBHH C UCIIOJIB30BaHUEM B HACTOSIIEM JOKYMEHTE
OTHOCHUTCS K MOJIEKYJIE MJIH COCIMHEHHIO, COAEPKAIINM OWNH (PparMeHT, KOTOPHIA MOKET BCTYIATh B PEAKIIHIO
C aMHHOBOH W/WJIW THAPOKCUIBLHON TPYMIIOH OHomoauMepa, U BTOPOH (parMeHT, KOTOPHIH MOYKET OBITh ITOJI0-
JKUTEIBHO 3apsHKCHHBIM MM OTPHUIATEIFHO 3apsHKCHHBIM B MOIXOASIINX JUIS UCIIONB30BAHMS YCIOBUSIX, TAKAX
Kak, HalpuMmep, Ipu omnpeneieHHoM 3HadeHuu pH. Tepmun "¢dparMeHT" B COOTBETCTBHH C HCIIOJIH30BAHHEM B
HACTOSIIEM JOKYMEHTE OTHOCHUTCS K YACTH MOJICKYJIBI HITH COCAWHCHHS, UMCIOIICH KOHKPETHBIN ()YHKIIMOHAIb-
HBIA WU CTPYKTYPHBIN mpu3Hak. Hanmpumep, pparMeHT MOXKET COAepKaTh (PYHKIIMOHAIBHYIO TPYIITY HIH pe-
AKIMOHHO-CTIOCOOHYIO YacTh cOeNUHCHUs. Kak 3TO JOKHBI MOHUMATH CIICIUANUCTE B COOTBETCTBYIOMICH 00-
JACTH TEXHWKH, CHIBHBIA KUCIOTHBIH (pparment (Hampumep, -SO;H) mnu cinaObiii KUCIOTHBIA (pparMeHT (Ha-
npumep, -COOH) MoryT 00pa3oBbIBaTh OTPUIIATEIBHO 3apsHKCHHBIN (DparMeHT, a CUILHBIA OCHOBHBIM (hpar-
MeHT (Hanmpumep, -NH;OH) wm cna6eiit ocHoBHBIN GparmedT (-NH;) MOTyT 00pa3oBEIBaTh MOJIOKHUTEIHHO 3a-
PSKCHHBIN (parMeHT.

ATeHT MOIM(UIIMPOBAHUS 3apsAia MOXKET COIepKaTh IO MEHBIIEH Mepe OOWH (pParMeHT, KOTOPBIHA
MOJKET TIPEICTABIATh COOOW TOJIOKUTEIHHO 3apsDKEHHYIO TPYMITy, TaKyl0 Kak HIDKECIeAyloliee, HO He
OTPAaHUYUBAIONIYIOCS TOJIBKO 3TUM: TPYIA NEPBUYHOTO aMHUHA, BTOPUYHOTO aMHHA, TPETHYHOTO aMHHA, YeT-
BEPTUYHBIX aMMOHUS, CyIb(poHus w/mwim Gochonus. [Ipumepbl areHTOB MOAMMUITUPOBAHUS 3apsa, KOTOPHIC
MOTYT COJCPIKATh TOJOKHUTEIBHO 3apsKCHHBIA ()ParMEHT, BKIFOUAIOT HIDKCCICAYIONIES, HO HE OTPaHUYHBAIO-
IIYIOCS TOJIEKO 3TUM: STHICHUMHUH, N-(2-TUAPOKCUITHI )3 THICHIMUH, [IHaHAMHU], O€Ta-MOP(POIHHOITUIXIIOPHUI,
0eTa-TUATUIAMAHOATHIIXIIOPHUT, S-THATHIAMHHO-1,2-3MOKCUIIPOTIaHIUMETHIAMHHOSTHIIMETAKPUIIAT, STOKCH-3-
METWJIAMMOHUH, XJIOPUA TDIHIUIWITPUMETIIAMMOHMS  (Hampumep, mpoaykt QUAB® 151), xmopwun
N-(2,3-3IOKCHITPOTINII) TPUMETHIIAMMOHHUS, XJIOpHJ, (4-xs10pOyTEH-2) TPUMETHIAMMOHUS, Hoaun
2-XJIOPITHIMETHIIDTIICYIbMOHUS W/WIH XJIOPUA Z-XIOpATUITpHOyTIIIhochoHNsI. B HEKOTOpPHIX BapHaHTax
OCYILIECTBIICHHS areHT MOAU(MHUITUPOBAHUS 3apsAaa COACPKUT ANKHIBHYIO TPYIITY, THAPOKCHAIKIIIBHYIO TPYIILY
TPETUYIHOTO aMUHA, AKWIBHYIO TPYIITY FJIH THAPOKCHANKHIIBHYIO TPYIITY YeTBEPTUIHOTO aMMOHUSI.

B HexoTOphIX BapuaHTax OCYIICCTBICHUS IOJOXHUTEIBHO 3apsHKEHHBIN (parMEeHT MOXKET OBITH BBEICH B
W/WIM Ha OMOTIONUMED B Pe3yJibTaTe MPOBEACHUS PEAKIMH MEXIy OMOTIOJUMEPOM M areHTOM MOIUGUIINPOBa-
HUS 3apsAa B TOMOT€HHON PEeaKIMOHHOW CMECH, HeoOs3aTeIbHO B MPUCYTCTBUH KaTann3aropa. JlaHHas peakuus
MOJKET MPEACTABISITE COO0H Croco0 B CYXOM pacIUIaBe MM MOXET HPEACTaBIATh cO00il peakuuio stepuduka-
K ¢ 00pa30BaHUEM IIPOCTOTO WITH CII0KHOTO 3(HUPOB.

AreHT MOIU(UIIMPOBAHUS 3apsia MOKET COACPIKAThH IO MEHBIIEH Mepe OUH (PparMeHT, KOTOPBIA MOKET
MPEJICTABIATE COOOM OTPHUIATENBHO 3apsHKCHHYIO TPYIIIY, TAKYI0 KaK HIDKCCICIYIOIIEe, HO HE OrpaHHYHBAIO-
IIyIOCSl TOJIBKO 3THM: KapOOKCHIIbHAs, Cylb(oHaTHast, cynbdaTHas w/mnn ¢ocdarHas rpynna (Harmpumep, B
ciydae Tpunonudocdara Hatpus). [IpuMepbl areHTOB MOTUPHUIMPOBAHUS 3apsa, KOTOPBIE MOTYT COAEPIKATh
OTPHIATENFHO 3apPsUKEHHBIN (pparMeHT, BKIIFOYAIOT HIDKECIEAYIOIIee, HO He OTPaHMYUBAIOTCS TOJIBKO ITHM:

KHUCJIOTHI (HallpuMep, JIMMOHHAS KUCIIOTA, JISASHAs YKCYCHas KHCIIOTa, dTUICHIHAMUHTETPAYKCyCHAs KH-
ciota (OATY) w/vnu TUATWICHTpHAMHHIIEHTayKCycHas kuciota (JATITY));

MOHOTAJOT€H3aMeIIeHHBIE KUPHBIC KUCIOTH (HaIpHMep, MOHOXJIOPYKCYCHAs KUCIIOTA); alleTaTsl (Halpu-
Mep, MOHOXJIOpAIleTaT HATPHS );

aHTUAPUALI (HapUMep, SHTAPHBIN aHTUIAPUA, MAJCHHOBBIA aHTHIPHI, TUTPAKOHOBBIA aHTHIPH] H/WIH
OKTCHWJISSHTAPHBIA aHTU/IPHN);

AJNKWJIOBBIC CJIOKHBIC 3(UPHI aKPIIIOBON KHCIOTHI, KPOTOHOBOW KUCIIOTHI MJTH UTAKOHOBOW KHCIOTHI (Ha-
TPUMEP, METWIOBBIC U TUJIOBBIC CIIOKHBIC 3QHUPBI aKPHIIOBOI KHCIOTHI, KPOTOHOBOH KUCIIOTHI MJIH UTAKOHOBOM
KHCIIOTHI);

AKPIIOHUTPUIT,

MeproIaT HATPHUS;
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Cy1b(OHBI W/ WK

CyIb(OHOBBIC KUCIOTHI (HAPHMEp, TaIOTCHAIKAHCYIb(OHOBEIC KUCIOTHI, XJIOPOKCUIIPOMAHCYIb()OHOBAS
KHCJIOTAa, SMOKCHIIPONAHCYIb()OHOBAs KHCIOTA, XJIOPOKCHIIPONIAHCYNb()OHOBAsI KHCIOTA, AIOKCHUIIPOIIAHCYIIb-
(hoHOBaASI KUCIIOTA, dTEHCYIH(OHOBAS KUCIOTA W/WIH UX COJIH).

B HEKOTOPHIX BapHaHTaX OCYIIECTBICHHS OTPHIATEIBHO 3apsHKCHHBIA (pparMeHT MOXKET OBITh BBEICH B
OmomonMMep B pe3yibTaTe MPOBEACHUS PEaKIUH MEXIy OHOIIOIIMMEPOM M areHTOM MOIU(HUIIMPOBAHUS 3apsiia
B TOMOTCHHOW PEaKIMOHHOW CMECH B MPHUCYTCTBUH MICIOYHOTO KaTajlu3aTopa. B ompeneneHHBIX BapHaHTax
OCYILECTBIICHHUS areHT MOTU(HUIIMPOBAHUS 3apsaa MOXKET MPEACTaBIATh COO0H aKpHMIIOHUTPHI, a 33 peaKiuei
MeX1y OHOIONIMMEPOM M aKPHIOHUTPUIIOM B MPUCYTCTBUH LIETOYHOTO KaTaIU3aTOpa MOXET IOCIIeI0BaTh THI-
pOTU3 IIMaHOATIIILHBIX TPYHIL. B ciydae areHTa MOTUGUIIMPOBAHUS 3apsifa, ABISIOIIETOCS IEPHOAATOM HATPUS,
3a peakuuer ¢ OMOMOIMMEPOM MOJKET MOCIe0BaTh 00paboTKa JUIs IIpeBpalieHuss KapOOHWIBHBIX I'PYIIT B Kap-
OOKCHIIbHBIE IPYIIHI, TaKash Kak HIDKECIeTylolee, HO He OrPaHHYMBAIONIAsACS TOJIBKO 3TUM: 00paboTKa XJIopH-
TOM HaTpusl W/uinu o0paboTka OuCyIbGUTOM HATpUs W/WiIK OuCyIbpHUTOM Kanus. B onpeneneHHbIX BapHaHTax
OCYILICCTBIICHUS KaK KapOOKCHIBHBIC, TaK U CYJIb(OHATHBIC TPYIIIEI MOTYT OBITH BBEIICHBI B OHOTIONIMMED B pe-
3y/lbTaTe MPOBEACHUS PEakIH MEXIy OMOTONMMEpPOM M aHTHAPHAOM HEHACHIIIEHHOH KHUCIOTH (HampuMep,
MaJICMHOBOM KHUCIIOTHI) U OMCYIbGUTOM. BUCYIhGUT MOKeT OBITh BBEJICH B PEAKIINIO C HEHACBHIIIIEHHOW CBS3BIO
CIIO’)KHOTO TIOTy3(Hupa ToIHCcaxapuia.

B HEKOTOPHIX BapHaHTax OCYIIESCTBICHUS IS MOyYeHHsI OHomonnMepa ¢ MOIU(DHUIINPOBAHHBIM 3apsIOM
areHT MOAM(MUITUPOBAHMS 3apsiia MOXET BCTYIAaTh B PEAKIMIO ¢ aMHHOBOW W/WIIM THAPOKCIIBHON TPYIHON
ouomnoymMepa. bruomonanmep ¢ MOIUPUITUPOBAHHBIM 3apSIIOM MOXKET OBITh KATHOHHBIM (T.€. IMEIONUM PE3yJTb-
TUPYIOIIUH TOJOKHUTEIBHBIN 3aps/l) WX MOXKET ObITh aHUOHHBIM (T.C. MMCIOIIAM PE3yIbTHPYIONIMA OTpHUIla-
TENBHBIA 3apsn). B HEKOTOPHIX BapHaHTaX OCYIICCTBICHHS OHOMOIUMEP ¢ MOAUDUIIUPOBAHHBIM 3apSIIOM MO-
JKET COJIePKATh KaK MOJOKHUTEIBHO, TAK ¥ OTPHUIIATEIIEHO 3apsHKEHHBIC ()parMeHTHI.

Bromnonnmep, HCHONB3YIONIHUICS B CIOCO0E HACTOSIIET0 N300pETEHUsI, MOXKET OBITh CIIUTHIM B PE3YJIbTATE
MPOBEICHUS PEaKIMU MEX/Ty CIIMBAIOIINM arecHTOM M OMOIIOJIMMEPOM M HeoOs3aTeIbHO 110 MEHbIIEeH Mepe oJ1-
HUM JPYTUM OHOTIOIMMEPOM, KOTOPBIH HE00A3aTeIbHO MOXKET OBITh MOABEPTHYT MOAN(PHUIIMPOBAHUIO 3apsiaa. B
HEKOTOPBIX BAPHAHTAX OCYIIECCTBICHHUS CITMBAIONINI aT€HT MOXET OBITh BBEJICH B PEAKIIMIO [0 MEHbBINEH Mepe ¢
OJTHAM OHOIIOJIMMEPOM C MOJIU(PHUITMPOBAHHBIM 3apsAaoM. TepMHUH "CITUBAIONINKA areHT" B COOTBETCTBHH C HC-
MOJIF30BAHNEM B HACTOSIIEM JTOKYMEHTE OTHOCHTCS K COCTUHEHHUIO, KOTOPOE COeNUHSIET ABe U OoJiee e Ono-
ToJIMMEPa W/WIIM 9acTH OWOTOoIMMepa IPYr € IPYroM, MPU dTOM OHOMOIUMEDP HEoO0A3aTeIbHO SBISETCS TMOJI-
BEPTHYTHIM MOTU(GHUIUPOBAHUIO 3apaaa. JJoCTIKEHIS COeTNHEHUS MOXKHO TOOUTHCS MIPH MCIOIH30BAHUN KOBa-
JICHTHOM CBSI3W WJIM MOHHOM CBSA3M. B HEKOTOPBIX BapHMaHTaX OCYLIECTBIICHHS COCAMHEHUE MOXKET OBITh OCyIIe-
CTBJICHO 4epe3 (hparMeHT Wi IpyIy OHonoIrMepa Wik Ipyrux OMOMOIMMEpOB.

[Tpumeps! CIIMBAIOIIMX areHTOB BKIIOYAIOT HIDKECIIEAYOIIee, HO HE OTPaHWYMBAIOTCS TOJIBKO ATHUM: JIIU-
XJIOPTHJIPYH, TITyTapPOBBIXA alIbJCTH]I, IIIaBEJICBasi KUCIIOTA, MaJOHOBAsI KUCIIOTA, SHTApHAS KHUCJIOTa, TIIyTapoBas
KHCJIOTA, aJWIUHOBAasT KHUCJIOTa, MUMEIMHOBAs KHUCIOTa, (hyMapoBas KHCJIOTa, MaJICUHOBAsT KUCIIOTA, sIOOYHAS
KHCJIOTa, BUHHAS KUCJIOTa, TpuMetadocdar Hatpus, Tpunoiaudocdhar HATpUs, HOHHBIC CIIMBATENN (HAIIPUMED,
XJIOPHUJ KaJbIHSA, TUAPOKCU KaIbIUA W T.II.), TOTU(ITUICHIIINKOI ) IUTITHIMIMIOBEI TipocToil a¢up (I19-
T'/19), momu(mpomMIeHTIINKOb ) TUTITUIUAHIOBEIA TipocTor 3¢up (ITTITAD) w/mnu aHruapua, Takod Kak, Ha-
TpUMep, STHTAPHBIM aHTUAPUA U MAJICHHOBBINA aHTHAPHI. B HEKOTOPBIX BapHaHTaX OCYIIECTBICHUS CITUBAIOIINN
areHT ABISAETCS HETOKCHYECKUM.

Kak 310 MOXHO cka3zaTh 0e3 jKelaHUs CBA3BIBATH ceOs KaKOH-TMOO KOHKPETHOW TEOpHeH, B HEKOTOPBIX
BapHaHTaX OCYIICCTBICHHS arcHT MOTU(PUIIMPOBAHUS 3apsja, TAKOW KaK, HApUMEp, JIUMOHHAS KUCIIOTa, IPU
HATrPEBaHUU BHYTPH IKCTPYJEPa MOXKET MMOJBEPraThCs JACTHIPATAIINK ¢ oOpa3oBaHueM aHrunpuaa. C aHruIpu-
JIOM MOTYT BCTYIAaTh B PEAKIIMIO CBOOOHBIC THAPOKCHIBHEIC TPYIIBI U3 OHONOINMEpa, TAKOTO KakK, HapuMep,
KpaxMaJl, IPUCYTCTBYIOLIETO B PEaKLMOHHOM cMecH, ¢ 00pa3oBaHHeM LUTpara Kpaxmana. Kpome Toro, kKak 3To
MOXHO CKa3aTh 0€3 JKeJNaHHs CBS3bIBATH Cce0s1 KaKOW-IIMO0 KOHKPETHOH Teopuel, B HEKOTOPBIX BapHaHTaX OCy-
IIECTBJICHUS CJeTIaTh BO3MOKHBIM ITPOXOXKJICHHUE CLIMBAaHMs OMOIIOIUMEpa W/UiK OHOIOJIMMEpa ¢ MOANU(BHLHU-
POBAHHBIM 3apSI0M MOXKET JOTIOTHUTEIbHAS ASTHAPATAIINS OHOMIOIMMEPA W/ HITH OHOTIOTUMEpa ¢ MOJIUPHUITIPO-
BaHHBIM 3apsI0M. B HEKOTOPHIX BapHaHTaX OCYIIECTBICHUS JOCTIKCHUS CITUBAHUA OnoroimMmepa u/nimm ono-
TOJIMEpa ¢ MOAUMUITIPOBAHHBIM 3apSA0M MOXKHO JOOHUTHCS BCIICACTBUE ACHCTBHS TEIUIOTH BHYTPH SKCTPYAE-
pa u/mm B Xojie criocoba mocneayronieil 00paboTKH, TAKOTO Kak croco0 TETUIOBO mocieyrorniel oopadotku. B
HEKOTOPBIX BapHAHTaX OCYIIECTBICHHS OMONMOJIMMEp ¢ MOAM(PHUIMPOBAHHBIM 3apsiIOM MOXKET OBITH TOIy4eH
MIPY MCTIONIF30BaHUH TOJMMEPH3aHK O€3BOAHBIX KHUCIIOT C PACKPBITHEM IIHKJIIA.

MoanpuurpoBaHHBIN OHOTIONMMEpP HACTOSIIETO M300peTeHus (HarpuMep, CUIUTHINH OHOTIOIIMMEp C MOAH-
(bUIPOBAHHBIM 3aPSIOM) MOXKET BKIIFOYATh MHOXECTBO MOP WM CBOOOTHBIX MPOCTPAHCTB, C(HOPMUPOBAHHBIX
B HeM. [lopsl mim cBoOOHBIE POCTPAaHCTBA MOTYT UMETh CPEJHUI auameTp oT npubmmsutensHo 0,1 mo mpu-
ommurensHo 500 MKM, TakOM Kak HIDKecIeqylolee, HO He OrpaHMYHMBAIOIINMCS TOJIBKO 3THM: OT IpHOIN3HU-
tensHO 10 10 mpubmmsurensHo 500 MM, oT npubnusurensHo 50 mo npubmmsutensHo 500 MKM, OT MpUOIU3H-
tensHO 100 no npubnmsntensao 400 MKM wiu oT npubim3uTensHo 250 o npudnusurensHo 500 MxM. B ompe-
JICICHHBIX BapUaHTaX OCYIIECTBICHHS MOPHI MM CBOOOTHBIE NMPOCTPAHCTBA MOTYT MMETH CPEAHUN JHUaMeTp,
cocrapnstomui mpudmmsurensho 0,1, 1, 10, 25, 50, 100, 150, 200, 250, 300, 350, 400, 450 wim 500 MKM.
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B HekoTOphIX BapHaHTaX OCYIICCTBICHHS MOTU(PHUIMPOBAHHBIN OHOMOIUMEp HACTOSIIETO HU300pETCHHS
(HampuMep, CIIUTHIN OHomoiIMMep ¢ MOAUMDUIIMPOBAHHBIM 3apSIOM) XapaKTEPU3YETCs PE3yIbTHPYIOUINM IO-
JIOXKUTENBHBIM 3apsiIoM (T.€. SIBIICTCS KATHOHHBIM) FUTH PE3yJIbTHPYIONINM OTPHUIIATEIBHBIM 3apsiaoM (T.€. SB-
JsieTCs aHMOHHBIM). B omnpeneleHHBIX BapHaHTaX OCYIIECTBICHUS MOTU(PHUIMPOBAHHBIN OHomonuMep (Hampu-
Mep, CITUTHI OMOTIOTIUMEDP ¢ MOAUPHUIIMPOBAHHBIM 3aPSIOM) MTPEICTABISAET cO00H moanaMdonuT. B HEKOTOPBIX
BapHaHTaX OCYIIECTBJICHUS MOIMU(HUIMPOBAHHBIN OHOMOIMMEpP MOXKET HPEACTaBIATH OO0 MOIMIIEKTPOIINT,
KOTOPBIIl MOKET OBITH THAPOQIIHHBIM (HApUMep, BCISACTBHE KOJTMYECTBA MOHU3UPYEMBIX TPYIII, IPUCYTCT-
BYIOIINX Ha MOIU(UIMPOBAHHOM OHMOMOIUMEpPE). B HEKOTOPHIX BapHaHTax OCYIIECTBICHHUS MOIUPHUITUPOBAH-
HBI OMOMOJIUMEp HACTOSIIETO M300peTeHUs (HalpuMep, CIIUTHI OHOMoNUMeEp ¢ MOAM(DUIIMPOBAHHBIM 3apsi-
JIOM) MOJXKET MPEICTaBIATh cO00# cynepabcopOeHT. B HEKOTOPBIX BapHaHTAaX OCYIICCTBICHUS CyrepaOcopOeHT
HACTOSIIETO U300pETCHHS MOXKET aOCOPOUPOBATH TEKYUYIO CPEAY B KOJIMYECTBE, COOTBETCTBYIOIIEM MPHUOIHA3H-
TeJIbHO 15-KpaTHOMY M O0JbIIEeMYy TPEBHINICHUIO (HampuMmep, mpesbimieHnio 20x, 30x, 40x, 50x, 100x u T.11.)
ero Maccel. CymepaOcopOeHT B HEKOTOPBIX BapHaHTaX OCYIICCTBICHHUS MOXKET abcopouposats 0,9%-HEIil coe-
BOM pacTBOpP B KOJIMYECTBE, COOTBETCTBYIOIIEM MPHUOIH3UTENBHO 20-KpaTHOMY U OOJBIIEMY MPEBHIICHUIO (Ha-
TIpUMep, TPEeBbIIIeHNI0 25, 30X U T.I1.) MPH KOMHATHOH TemrepaType, /Wi BOIY B KOJIMYECTBE, COOTBETCT-
BYIOIIEM MPUOIIM3UTEIHLHO 35-KpaTHOMY U OOJIBIIIEMY MPEBBIIICHUIO (HAIpUMep, peBbIteHno 40x, 45x 1 T.11.)
IpYU KOMHATHOW TeMIieparype. B HeKOTOpBIX BapuaHTaX OCYIICCTBICHHUS CIIUTHIH OHOTOIUMEDP ¢ MOIUDUIHPO-
BaHHBIM 3apsIIOM HACTOSIICTO H300PETCHHUS SBISCTCS MOIBEPTHYTHIM MOAUGUIIMPOBAHUIO 3apsijia U CIIMBAHUIO
B 9KcTpyzAepe. HekoToprle BapuaHThHI OCYIIECTBICHHUS HACTOAIIETO H300PETEHUS MOTYT 00€CIIeUNTh OTyICHNE
CIIATOTO OMOTIoNUMeEpa ¢ MOANGMHUITPOBAHHBIM 3apsIIOM B CLIOCO0E OAHOCTAAMHHOTO SKCTPYTUPOBAHHUS.

MoandunupoBaHHBIN OHOTIONMMED HACTOSIIETO N300peTeHus (HampuMep, CITUTHIH OHOMIOJIMMEp ¢ MOJIU-
(bUITMPOBAHHEIM 3apSAIOM) MOXKET MPEACTABIATE cO00H OMOCOPOSHT W/MTH MOXKET OBITh OnopasnaraembiM. Tep-
MUH "OHOCOPOCHT" B COOTBETCTBUHU C MCIIOJIH30BAHUEM B HACTOSIIEM JOKYMEHTE MOXKET OTHOCHTHCS K abcop-
OceHTy (HarmpuMmep, KOTOPBI MOXET OBITh WCIONB30BaH TPU yHAICHHH TEKydel Cpeibl) W/WIN K alcoOpOeHTY
(HampuMep, KOTOPBIA MOXKET OBITh HCIOJBH30BAaH B KAYECTBE HOHOOOMEHHOTO MaTepHalia W/WIId MaTepuaa, Xe-
JATHPYIOIIETO METall). B HEKOTOPHIX BapHaHTaX OCYIICCTBICHUS OMOCOPOCHT MOXKET MPEACTaBIATH COOOM
cyrnepabcopOeHT.

MomudunupoBaHHEIH OHOMOIMMEP HACTOSIIETO M300peTeHUs (HapUMep, CITUTHIH OHONOIMMEp ¢ MOJIH-
(UIUPOBAHHBIM 3apsAAOM W/WIH OWOMONUMEp ¢ MOAUGUIMPOBAHHBIM 3apsIOM) MOTYT XapaKTepU30BATHCS
TUTOTHOCTBIO 3apsiia, COCTABIISIONICH MPUOIU3UTEIFHO 3 MIKB./T M 00Jice COTIIACHO OTPEHCICHUIO B PE3ybTaTe
TUTpoBaHus. Hanpumep, B HEKOTOPBIX BapHaHTaX OCYIIECTBICHUS TUIOTHOCTD 3apsaa MOXET OBITh OIpeesieHa
B pe3yibTaTe TUTPOBAHUSI B COOTBETCTBHH C OMFCAaHUEM H300peTeHns B pumepe 1.1. B HeKoTOphIX BapraHTax
OCYILECTBIICHUSI MOAMDUITMPOBAHHBIN OHOIMOIMMEP MOXET XapaKTepHU30BaThCA IIOTHOCTBIO 3apsAia, COCTaB-
nsrronedt npubamsuTensHo 3, 3,5, 4, 4,5, 5, 5,5, 6, 6,5,7,7,5, 8, 8,5,9, 9,5, 10 M3kB./T 1 GoJiee corilacHO orpe-
JIENICHUIO B pe3yNbTaTe TUTPOBAaHUS. B onpeeneHHbIX BapraHTax OCYIIECTBICHNS MOTUGUIIMPOBAHHBIN OHOTIO-
JFMEP MOXKET XapaKTePH30BATHCS IUIOTHOCTBIO 3apsilia, COCTABILIOMICH MO MEHBIIEH Mepe NMPHONIN3UTEIBHO
5 MIKB./T COTJIACHO OMPEICICHHIO B PE3YJIbTATC TUTPOBAHUS.

B HeKoTOpBIX BapHaHTaX OCYIIECTBIICHUS CIIOCOO HACTOSIIETO W300PETEHUS MOKET 00CCIICUUTh MOTyde-
HUE MOAUQUIIMPOBAHHOTO OMOMOIMMepa (HampuMep, CIIMTOr0 OHOMOJIMMEpa ¢ MOTUPHUIIMPOBAHHBIM 3apsIOM
w/uim OuomoruMepa ¢ MOJU(PUIIMPOBAHHEIM 3apsIOM), XapaKTCPU3YIOIMIErocss MOAUGHUIIPOBAHUCM 3apsa, 1o
CYIIECTBY OJHOPOJIHO PacIpelIeICHHBIM 0 BCeMy 00BheMy MOTU(PHUIMPOBAHHOTO OnomonuMmepa. Takum obOpa-
30M, MOANGUIMPOBAHHBINH OHOMIONMMEP MOXKET XapaKTepPH30BaThCS, O CYIISCTBY, OTHOPOMHOW IUIOTHOCTBHIO
3apsina. B HEKOTOPBIX BapHaHTaX OCYMIECTBICHHUS OJHOPOAHOCTH IUIOTHOCTH 3apsiAa Al MOAW(HUIIPOBAHHOTO
OmomnoarMepa MOKET OBITh OTIpe/eeHa B Pe3yIbTaTe ONEHKH IIPUCYTCTBHS HEPACTBOPHUMBIX MaTEpPHAJIOB ITOCIIE
BO3ACUCTBHS Ha MOAU(HUIIMPOBAHHEIA OHOTIOTMMED PAacTBOPUTENIEM, TAKUM KaK, HalpuMep, Boga. Habmonenne
qacTHIl (TaKuX Kak, HalpuMep, 9acTUIlbl ipr 1-10 MKM) MOXET CBHUACTEIHLCTBOBATh 00 OTCYTCTBUU MOIAU(UIIH-
pOBaHUS 3apsja B YaCTUIAX W/WIH MOIH(PHUINPOBAHHOM OMOmoimMepe. B HEKOTOPHIX BapHaHTaX OCYIIECTBIC-
HUS pacIpe/esicHIe TUIOTHOCTH 3apsiia Ha MOAUMDUIIUPOBAHHOM OHOIIONIAMEPE MOKET OBITh OTPEICICHO U/HIIN
OIICHEHO IPH WCIIOIB30BAHUU OJHOW WM HECKOJIBKHX CHCKTPOTPAQHUCCKUX AHAIUTHYCCKUX METOJUK, TAKUX
KaK HIDKecJeaylolee, Ho He orpaHuuuBaromuxcs tonbko stum: DJC, JIIC, BIIMCBU s npotuBonoHa 3a-
PpsKEHHOTO (pparMeHTa. B HEKOTOPBIX BapuaHTaX OCYIICCTBICHHUS HEPABHOMEPHOE pacIpeIeiCHUE TIPOTUBOHO-
HOB W/WJIM TIPUCYTCTBHE YacTHIl (HapUMep, YacTuil npu 1-10 MKM), HE HMEIOIIUX MPOTHBOMOHA, CBUICTEIBCT-
BYIOT O HCOJHOPOTHOCTH W/WJIH HETOMOT€HHOCTH B OTHOIIICHUH PACIIPEICICHUS 3apsaa Ha MOIUPUIIMPOBAHHOM
OuomnoymMepe.

B HeKoTOpHIX BapHaHTaX OCYIIECTBICHUS MOAM(DHUINPOBAHHBIN OHOIMOIMMEP MOXET XapaKTepHU30BaThCA
YBEJIIMYEHHBIMHU IUIOTHOCTBIO 3apsia W/WIH CTEIICHBIO CITMBAHUS B COIIOCTABICHUH C TEM, YTO UMEET MECTO IS
Moau(HUIIMPOBAHHOTO OHOTIONIMMEpa (HalpUMep, CIIMTOTO OWOMOJUMEpa ¢ MOTUQPHUIIMPOBAHHBIM 3apsIOM),
MOJTY9EHHOTO TIPH UCTIOJIB30BaHNU OOBIYHOTO crioco6a. TepmuH "0OBIUHBIN cIIOCO0" B COOTBETCTBHH C HCITOJIb-
30BaHHEM B HACTOSIIEM JOKYMCHTC B OTHOIICHHWH CIOCO0a MOTYYCHHS MOTUPHUIMPOBAHHOIO OHOMOIMMEpa
OTHOCHUTCS K CITOCOOY MOJTydCHHsI MOTU(PUIIMPOBAHHOTO OMOTONIUMEPa, B KOTOPOM OHOTIONIAMED TPEACTABISICT
co00¥i TBEpJI0C BEIICCTBO (HAIPUMEP, TUCTICPCHBIC YACTHIIBI), @ PEAKIH MEKITYy OUOIOIUMEPOM | IO MEHBIIICH
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Mepe OIHUM PEarcHTOM B CIIOCOOE MPOTEKAeT HAa TBEPJIOW Mex(pa3HOH MOBEPXHOCTH Ouomomumepa. B HeKoTo-
PBIX BapHaHTaX OCYIICCTBICHHS OOBIYHBIM CIIOCOOOM MOKET OBITh CIIOCO0, KOTOPHIA HE BKIIOYACT ITOTYUCHUS
TOMOTEHHOH peakIIMOHHOW CMECH, W/MIH KOTOPBIH HE BKIFOYAET CIIOCO0a SKCTPYAMPOBAHUS U3 paciliaBa, TaKo-
T0 KaK CIIOCO0 peakIIMOHHOTO IKCTPYAHPOBaHUA. B HEKOTOPHIX BapHaHTax OCYIIECTBICHUS OOBIYHBIM CIIOCOOOM
MOTYT SIBJISITBCSI TTIOTYCYX0# crioco06, MHOTO(a3HbIN crmoco0, croco0, BKIIOYAIOMNN MexX(pa3HyI0 OBEPXHOCTh
JKUJIKOCTH C TBEPIBIM MaTEePHaJIOM, W/IIIH TeTepOTeHHBIH c11oco6. B onpeneneHHpIX BapuaHTaxX OCYIIECTBICHHS
OOBITHBIM CIIOCOOOM MOTYT SIBJSITHCS XUMHUYECKUAN CIOCOO B TE€TEPOTEHHOW BIIAXKHOW cpejie W/Wid MHOTO(a3-
HBIH CT10C00.

MomuduuupoBaHHEIN OHOMOIMMEP MOXKET XapaKTePH30BaThCS IUIOTHOCTBIO 3apsiia W/WIH CTEICHBIO
CIIMBAHUS, KOTOPBIC SIBIITIOTCS YBEIHMYCHHBIMHE IO MEHBINICH Mepe Ha MPUOIU3UTENHLHO 5% 1 0ojee B COMOCTaB-
JICHWU C TEM, YTO UMEET MECTO IS MOIU(MUIMPOBAHHOTO OHOMOJIMMEPA, MOTYYCHHOTO IMPH HCIIOJH30BAHUH
00BIYHOTO croc00a. B HEKOTOPHIX BapHaHTaX OCYIIECTBICHHS MOTUPHUIIMPOBAHHBIN OHOMOIMMED MOXKET Xa-
PAaKTepU30BaThCS IUIOTHOCTHIO 3apsijia W/ CTCICHBIO CIIMBAHWS, KOTOPBIC SBISIOTCS YBEIHUCHHBIMH IO
MeHbIICH Mepe mpubdau3uTeabHo Ha 5, 10, 15, 20, 25, 30, 35, 40, 45, 50, 55, 60, 65, 70, 75, 80, 85, 90, 95, 100,
150, 200% u GoJnee B COMOCTABICHUH C TEM, YTO UMEET MECTO I MOANGDUIIPOBAHHOTO OHOTIONNMEPA, MOITY-
YEHHOTO MPH MCIIOIB30BaHUH 0OBIYHOTO CIIOCO0a.

B HEKOTOPBIX BapHaHTax OCYIIECTBIICHHUS CTETIEHb WIHM BEIMYHWHA CIIMBAHUSA, IPUCYTCTBYIOIIETO B MOJIHU-
(UMpoBaHHOM OHOTIONMMEpPE HACTOSIIET0 M300peTeHus (HampuMmep, CIIMTOM OHOIMOMMepe ¢ MOAUMUIIUPO-
BaHHBIM 3apsIOM W/WJIH CIIATOM OHOIOJIMMEpPE), MOTYT NMPUAABATh MOAU(DHIIMPOBAHHOMY OHOIIOJIUMEPY MeXa-
HUYECKYIO KECTKOCTH HW/IIN KOPPEIHUPOBATh CO CTEMEHBI0O MEXaHMUECKOHW JKECTKOCTH B MOIU(PHUINPOBAHHOM
ounonouMepe.

B HekoTOphIX BapHaHTaX OCYIICCTBICHHS MOTU(PHUIMPOBAHHBIN OHMOMOIUMEp HACTOAIIETO U300pETCHHS
(HampuMep, CHIMTBIA OHOTIOIMMEP ¢ MOAUDHUIIMPOBAHHBIM 3apsIOM) MOXKET XapaKTEePU30BaThCS CTCIICHBIO 3a-
MEIIEHUsI, cocTaBIsromeH mpuonu3utensHo 0,01 u Oonee, Takol Kak, HAIPUMEDP, HAXOAIIAACS B THATIA30HE OT
npubnzutensHo 0,01 no npubnmsntensuo 0,3. HanmpuMep, B HEKOTOPBIX BapHaHTaxX OCYLIECTBICHUS MOupH-
IIUPOBAHHBIA OHMOTIOIMMEDP MOXKET XapaKTepHU30BaThCA CTEIICHBIO 3aMEIICHUS, COCTABIIIONICH TPHUOITN3UTEIHHO
0,01, 0,02, 0,03, 0,04, 0,05, 0,06, 0,07, 0,08, 0,09, 0,1, 0,15, 0,2, 0,25, 0,3 u 6omnee. B HEKOTOPHIX BapHaHTAX
OCYILECTBIICHUS MOANGDUIIMPOBAHHBIA OMOTIOIMMEp MOXKET XapaKTePH30BaThCS CTENCHBIO 3aMEUICHUS OT IPH-
ommmsurensHO 0,09 mo nmpubmmsutensHo 0,3 uinu ot npubausutenpHo 0,1 1o npubmmutensHo 0,25. B HekoTo-
PBIX BapHaHTaX OCYIIECTBICHHUS CTENCHb 3aMEMICHUS MOXKET OBITh M3MEpeHa MPH HCIIOIB30BaHUN YPOBHS CO-
JIepKaHUs a30Ta.

B HekoTOphIX BapHaHTaX OCYIICCTBICHHS MOTU(PHUIMPOBAHHBIN OHOMOIUMEp HACTOAIIETO HU300pETCHHS
(HampuMep, CHIUTHIN OHOTIONUMED ¢ MOJU(DHUIIMPOBAHHBIM 3apsIIOM) MOXKET XapaKTepPU30BATHCS CIIOCOOHOCTHIO
K cBoOogHOMY HaOyxauuto (CCH), cocraBmsromeii nmpuOIM3UTENBHO 5 T/T U Ooliee, TaKOW Kak, HallpuMep, Ha-
XOJISIIASCS B TUAMAa30HE OT MPUOIH3UTENBHO 5 10 mpubnusutensHo 100 r/r. Hampumep, B HEKOTOPBIX BapUaH-
TaX OCYHICCTBICHHUS MOAUMDUIUPOBAHHBIN OHMOMOIIMMED MOXKET xapakTepusoBarbes 3HaueHueM CCH, cocras-
JSFOINMM MPUOM3UTENBHO 5, 6, 7, 8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28,
29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58,
59, 60, 61, 62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86, 87, 88,
89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100 u Hoee.

B HekoTOpHIX BapHMaHTaX OCYIISCTBICHHS MOTU(PHUIMPOBAHHBIN OHOIIOIMMEp HACTOAIIETO H300pEeTEHHS
(Hampumep, CIIMTHIN OHOMONMMMEp C MOAW(PUIIMPOBAHHBIM 3apsIOM) MOXET XapaKTepPU30BaThCS YACPKUBAIO-
nierd ciocoonocthio B nieHTpudyre (YCLL), coctapnstomelt npudan3uTenpHo | /T u Oonee, Takoi Kak, HAIpH-
Mep, HaXOMAIIASACSA B IUANa30HE OT MpuONM3uTenbHo 1 no mpubnusutensHo 60 1/T. Hampumep, B HEKOTOPBIX
BapHaHTaX OCYIIECTBIICHHUS MOIU(DHUIMPOBAHHEIA OHMOMONMMEpP MOXKET Xapaktepu3oBaThcs 3HaueHueM Y CII,
COCTaBISIIONINM MpuOm3uTensHo 1, 2,3,4,5,6,7,8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24,
25,26, 27,28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54,
55, 56, 57, 58, 59, 60 u Goiee.

MoandunupoBaHHBIN OHOTIONMMED HACTOSIIETO N300peTeHus (HampuMep, CITUTHIH OHOMIOJIMMEp ¢ MOJIU-
(bUIIMPOBAHHBIM 3apsIOM) MOXET BKIIIOYaTh MHOXKECTBO IOP W/WIIA CBOOOIHBIX MPOCTPaHCTB. Moauuiupo-
BaHHBIN OMOMOJMMEP MOXKET XapaKTepHU30BAThCS YBEIMUCHHBIMI MOPHCTOCTHIO W/IIIH Pa3MepoM TOp B COTIOC-
TaBJICHUH C TEM, YTO UMEET MECTO JUII MOAU(DHUIIMPOBAHHOTO OHOTIONNMEPA, TOTYICHHOTO TPH MCIIOIB30BaHIH
o0prgHOTO crrocoba. [TopucToCTs MOXKET OBITH YBETHMUEHA B PE3YNIbTaTe YBEIMUCHHS KOJIMYECTBA ITOP HMIIH CBO-
6omHBIX mpocTpaHcTB. [1opsl WM cBOOOAHBIE MPOCTPAHCTBA MOTYT MMETh IO CYIIECTBY WACHTHYHBIA pasMmep
(HampuMep, TP BapbHPOBAaHUM IO pa3MEpy U IUAMETPY Ha MEHee, yeM NnpuommureabHo 20%) wim Moryt
UMETh DPAa3NUYHBbIC pa3Mepbl. MoTU(QHUIMPOBAHHBIN OHOMOIMMEP MOXKET XapaKTEPHU30BAThCS MOPHCTOCTHIO
W/WIIA pa3MepoOM TOpP, KOTOPBIE SBISTFOTCS YBEIMUYCHHBIME 10 MCHBIIICH Mepe Ha MPUOIH3UTEIBHO 5% U Ooee B
COIIOCTABJICHUH C TEM, YTO UMEET MECTO I MOTUPHUIIMPOBAHHOTO OHOTIOIMMEPA, TOTYICHHOTO MIPH UCTIOIB30-
BaHUM OOBIYHOTO CITOc00a. B HEKOTOPHIX BapUaHTAX OCYIICCTBICHHUS MOAUDUIIMPOBAHHBIA OHOTIOTHMEP MOXKET
XapaKTePU30BATHCS MMOPUCTOCTHIO W/HITH Pa3MEPOM IOP, KOTOPHIC SBIISIOTCS YBEIMYCHHBIMHU IO MCHBIICH Mepe
Ha mpubmmsutensHo 5, 10, 15, 20, 25, 30, 35, 40, 45, 50, 55, 60, 65, 70, 75, 80, 85, 90, 95, 100, 150, 200% u
Ooyee B COTIOCTABICHUH C TE€M, YTO MMEET MECTO JJI MOAH(PUIMPOBAHHOTO OHOIMOIMMEpa, IOIYYEHHOTO TpH
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UCIIOJIb30BaHUM O0OBIYHOTO CIIOCO0a.

B HEKOTOpPBIX BapHaHTaX OCYIICCTBICHUSI MOAM(DHUINPOBAHHBIH OHOMOIUMEP MOXKET XapaKTepU30BAThCS
6oee 0AHOPOTHBIMU MOPHCTOCTHIO W/WIIA pa3MEPOM TIOP B COMOCTABICHUH C TEM, YTO UMEET MECTO JUII MOIH-
(bUIMPOBaHHOTO OWOTIONIMMEpA, IMOJYISHHOTO MPH HCITOJIb30BaHUH OOBIYHOTO criocoba. bosee omHopoaHas mo-
PHCTOCTH MOXET BKJIIOYATH 00Jiee OTHOPOTHO MM PAaBHOMEPHO AHCIIEPTHPOBAHHOE KOJIWYECTBO ITOP HIIM CBO-
OOIHBIX IPOCTPAHCTB MO BCEMY MOAM(HUIIPOBAaHHOMY OHomIonnMepy. B HEKOTOPEIX BapHaHTax OCYIIECTBICHUS
Ooiee OIHOPOIHBIN pa3Mep MOP MOKET BKIIOYATh 0ojee OXHOPOTHBIA AMaMETp IOp WM CBOOOIHBIX TIPO-
CTPAHCTB 10 BCeMy MOAU(DUITMPOBAHHOMY OHONOINMEpY. B onpeneneHHBIX BapraHTaX OCYIIECTBIICHHUS HOPHC-
TOCTh W/WIIH pa3Mep HOp MOAU(UIMPOBAHHOTO OHOTIOIMMEPA MOTYT OBITH 00Jiee OJHOPOIHBEIME B COIIOCTABIIC-
HUH C TIOPUCTOCTHIO W/WIIK Pa3MEPOM MOpP MOAUGDUIIMPOBAHHOTO OHOMOINMEpA, MOTY4CHHOTO MPH UCIOIh30Ba-
HUM OOBIYHOTO CII0OCO0a W MOTYT BapbHPOBaThCS HAa MEHee, yeM IpudmmureiabHo 20%, TakuM o0pa3oM, Kak,
Harpumep, Ha npubmmsuTensHo 20, 15, 10, 5% n MeHee, COTIacHO ONPEAEICHHIO B pe3yibTaTe CpaBHEHHS IBYX
1 OoJiee ompeeNieHHBIX 00IacTel MOTUPUIIMPOBAHHOTO OHOIMOIUMEPA B COMOCTABICHUH C IBYMs U Oojee Orl-
PEAETICHHBIMU 00JACTIMUA MOAUMDUIIUPOBAHHOTO OHOTIONHMMEpA, IMOJYYECHHOTO MPH UCIIOIHE30BAaHUH OOBITHOTO
cnoco0a.

MoandunupoBaHHBIN OHOTIONMMEp HACTOSIIETO N300peTeHus (HampuMep, CITUTHINA OHOTIOJIMMEp ¢ MOJIU-
(DUITUPOBAHHEIM 3apSIOM) MOKET H30JUPOBATh, CBA3BIBATh, a0COPOMPOBATH, XEIATUPOBATh, MOTIONIATH, aJICOP-
OMpoBaTH W/WIM TaK Jajiee TEKy4dylo cpexy (Hampumep, BOIY, YTIIEBOJOPOIBI, Macia, CIIUPTHI, BOJHBIC PAcTBO-
PBI, HEBOTHBIE PACTBOPHI, HOHHBIE PACTBOPHI, TAKHE KAaK PACTBOPHI COIM, OMOJIOTHUECKUE KHUIKOCTH, TAaKUe KaK
KPOBb W/WJIN MOYa, Ta3bl, CTOYHBIC BOJABI M/HIIH KUAKOCTH JUIS THIIPABIMYECKOTO Pa3phiBa IJIacTa), 3apsHkeHHBIE
YaACTHIBI (HAIPUMEp, MOHbI, Takue Kak uoHbl kamust (K'), mous kansius (Ca"), nonst Hatpus (Na'), xmopun-
wons! (CI), dropua-noust (F), Gochur-nonst (PO;™), cymbdar-nonst (SO,5), cympdur-nonsr (SO5>), pocdar-
wons! (PO, MOMMATOMHBIE HOHBI H/MIIM METaTINYECKHE MOHBL, 3aPSUKCHHBIC MENTH/IBI, MOTHIICTITH/IE, HYK-
JICMHOBBIC KUCIIOTHI /WU OJIMTOHYKIICOTUABI U T.I1.) W/WIKA METaUT (HalpuMep, CBUHEII, PTYTh, KaIMH, MBIIITh-
SIK, Me/Ib, XpPOM, TaJUIMH, CEJICH, IIMHK, KaJbIIUi, MaTHUA, cepedpo, 00p U T.1.). B HEKOTOPHIX BapHaHTax OCyIIIe-
CTBJICHHUSI MOJTUQUITMPOBAHHBIN OHOMOIUMEDP HACTOSIIET0 M300peTeHHs (HAIpUMEp, CIIUTHIA OHOIIOJUMEp C
MOTUGHUIMPOBAHHBIM 3apAOM) MOXKET (PU3NIECKU aACOPOMPOBATH CTPYKTYPHBIE €AUHUIIBI, IIPUCYTCTBYIOIINE B
TeKydel cpele, Takue Kak HIDKECIeayrolee, HO He OTPaHUIHMBAIOIINECS TOJBKO STHM: HOHHBIC YaCTHUIIBI W/ WIH
MeTawl. CTpyKTypHBIE €IUHHUIEI MOTYT OBITH PAaCTBOPCHHBIMH B TEKy4eH cpene. B ompeneneHHBIX BapraHTax
OCYILECTBIICHUS MOIM(PHUINPOBAHHBIN OHOIIONINMED MOXKET CBS3BIBATh TEKYUYIO CpeXdy, 3apsyKEHHBIC YaCTHIIHI
W/WIM METalll, TAKUM 00pa3oM, Kak, HalmpuMmep, B pe3yibTaTe oOpa3oBaHMs BOJOPOTHON CBS3U, 00pa30BaHUS
KOBAJICHTHO# CBsI3H, BaH-Jep-BaakcoBa/ancopOIOHHOTO CBSI3BIBAHUS W/WIH 00pa30BaHUsI HOHHOM CBS3H.

B ompenencHHBIX BapHaHTaX OCYIIECTBIICHUS MOAM(DHUIIMPOBAHHEIN OHMOMOIMMEp HACTOSIIEro U300pere-
HUS (HAIpUMep, CIIUTHIA OHomoTuMep ¢ MOAUGUITMPOBAHHBIM 3apsSA0M) MOKET M30JIMPOBATh, CBS3BIBATh, a0-
copOUpOBaTh, XEIATUPOBAThH, MOTJIONIATh, aJICOPOMPOBATE U TaK Jajee HOH /WM MeTalll. MeTal MOKeT HMETh
HMOHU3UPOBaHHYIO (hopMy, TaKyro Kak (opMa coiu. Kak 3T0 JOKHBI TOHUMATh CIICIHAUCTEL B COOTBETCTBYIO-
nield 00acTH TEXHHUKH, METaJUT MOXKET CYIICCTBOBATh B HECKOJILKUX MOHU3MPOBAHHBIX (pOpMax, TAKUX KaK OJ-
HOBAaJICHTHBIE, IByXBaJICHTHEIC, TIOJIMBAJICHTHBIC, AHNOHHBIC W/IIN KaTHOHHBEIE (hopMBl. Kpome Toro, mpumMeps!
MOHOB W/ METAIUIOB B JIFOOOH MOHM3MpOBaHHOW (popme, KOTOpble MOIU(MUIIMPOBAHHBIN OHOTIONUMEDP Ha-
CTOSIIIIETO H300PETEHUST MOXKET U30JIUPOBATh, CBA3BIBAThH, a0COPONPOBATH, XEIATUPOBATD, ITOTJIOIIATE, aICOPOH-
pOBaTh W/HIN TaK Jajnee, BKIIOYAIOT HIDKECIEYIomee, HO He OTPaHHYMBAIOTCS TOJNBKO THM: HATpPHWH, Kalui,
JTUTHH, aMMOHHH, Oapwid, CTPOHINI, MapraHel, cepedpo, 1e3uil, IIMHK, KaJIMHH, CEJICH, KaJbIi, MarHUH, JKee-
30, pamuii, pTyTh, MEllb, CBUHEII, HUKEIIb, XPOM, MBIIIBSK, 30J0TO, YPaH, XJIOPHI, OPOMUI, HUTPAT, HOIHUI, Kap-
6onar, cynbhat n/unu pocdar.

B HekoTOphIX BapHaHTaX OCYIICCTBICHHS MOTU(PHUIMPOBAHHBIN OHMOMOIUMEp HACTOSIIETO HU300pETCHHS
(HampuMep, CIIUTHIA OHOMIOTUMEP ¢ MOTU(PHUIIMPOBAHHBIM 3apsIIOM) MOXKET H30JIHPOBATh, CBA3BIBATh, a0COPOH-
pOBaTh, XeIaTUPOBATh, MOTJIOMIATE, AICOPOUPOBATH U TaK Jajice OpraHmdeckoe coequHeHue. [IpuMepsl opraHu-
YECKMX COCAMHCHHUI BKJIIOYAIOT HIDKCCICAYIOIISE, HO HE OTPAHUYHMBAIOTCSA TOJBKO ITHM: TOJYOJI, KCHIIOJBL,
OeH3011, STUIOCH30J1, TPUMETHIIOCH30JI, AlleTOH H/WIIH METaHOJ.

MoandunupoBaHHBIN OHOTIONMMEp HACTOSIIETO N300peTeHus (HampuMep, CITUTHINR OHOTIOJIMMEp ¢ MOJIU-
(bUITMPOBAHHEIM 3apsIOM) MOXKET H30JUPOBATh, CBA3BIBATh, a0COPOMPOBATH, XEMATUPOBATH, MOTIIONIATH, aJICOP-
OMpOBaTH W/IIIH TaK Jjaee YBeIMICHHbBIE KOJTMYECTBO MM KOHIIEHTPAIINIO TeKyUeH cpebl, 3apsHKeHHBIX YaCTHIL
W/WIIA MeTaJIa B COTIOCTABIICHUH C TEM, YTO UMEET MECTO TSI MOIU(HUIIMPOBAHHOTO OHOTIONNMEPA, TTOIYIeHHO-
T0 TIPH UCTIOJB30BaHUU OOBIYHOTO Ccrioco6a. MoauduIMpoBaHHBIA OHOTIONUMED MOXKET H30JUPOBATH, CBS3bI-
BaTh, a0COPOMPOBATh, XEIATUPOBATH, IMOTJIOIIATh, aICOPOUPOBATh W/MIIH TaK JAJiee YBEIMYCHHEBIC KOJIMYECTBO
WA KOHIICHTPAIIUIO TEKY4YeH CpPEIbl, 3apsHKCHHBIX YACTHII W/WIH METallIa 110 MCHBIICH Mepe Ha MPHOITH3UTEIb-
HO 5% u 0oJiee B COMOCTABIICHUH C TEM, YTO UMEET MECTO ISl MOIU(DHUITMPOBAHHOTO OHOTIOIMMEPA, TIOTYISHHO-
ro TMPH UCIOJNB30BaHUM OOBIYHOTO crocoba. B HEKOTOPBIX BapHaHTaX OCYINECTBICHHUS MOIAM(DUIIUPOBAHHBINA
OHMoTOIMMEP MOXKET H30JIMPOBaTh, CBS3BIBaTh, aOCOPOMPOBATH, XEIATHPOBATh, MOTJIONIATH, AJCOPOHPOBATH
W/WIIA TaK Jajee YBEIMYCHHBIC KOJMYCCTBO WIIM KOHICHTPAIMIO TEKYYeH CpENbl, 3apsHKCHHBIX YaCTHUI] W/WIA
MeTaJia 1o MeHbIIIel Mepe Ha npubnusurtenpHo 5, 10, 15, 20, 25, 30, 35, 40, 45, 50, 55, 60, 65, 70, 75, 80, 85,
90, 95, 100, 150, 200% u GoJnee B COTIOCTABICHUH C TEM, YTO HMEET MECTO JIJISI MOAU(DHUIIMPOBAHHOTO OUOTIONH-
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Mepa, TOIYYESHHOTO TP UCTIOIB30BAHUN OOBIYHOTO CIIoco0a.

B HekoTOphIX BapHaHTaX OCYIICCTBICHHS MOTU(PHUIMPOBAHHBIN OHMOMOIUMEp HACTOSIIETO U300pETCHHS
MOXET COJepKaTh KpaxMas M XuTo3aH. Kpaxman u XUTo3aH MOTYT ObITh Kak ¢ MOAU(DHUIMPOBAHHBIMHU 3apsiia-
MH, TaK U CIIUTBIMHU APYT C APYrOM ¢ 00pa30BaHUEM CIIUTOTO OHOMOIUMEPa KPaxMai-XuTo3aH ¢ MOAU(UIMPO-
BaHHBIM 3apsI0M.

B COOTBETCTBMM C HEKOTOPHIMH BapHaHTaMH OCYLIECTBIICHHS HACTOSIIET0 HM300PETCHUS MOXKET OBITh
MIPEIJIOKEH CIMOCO0 MoMydeHus: OnomnoanMepa ¢ MOTUGUITUPOBAHHBIM 3apsaoM. Criocod MOXKET BKIIIOYATh MPO-
BEJICHHE PEaKIH MEeXy OMOIOJIMMEPOM H 10 MEHbIIEeH Mepe OJHHM areHTOM MOAMGUIMPOBAHUS 3apsaa B
TOMOTCHHOH pEaKIIMOHHON CMECH JIIsl TTONTyYeHHs OMOTOTMepa ¢ MOTU(BHUIIMPOBAHHBIM 3apsIoM. B HEKOTOPBIX
BapHaHTaX OCYIIECTBJICHUS CIOCO0 MOXKET BKIIOYATh 00BEAWHCHHE OHOMIOIUMEpa U MO0 MEHBIICH Mepe OJTHOTO
areHTa MOJU(DHUIMPOBAHUS 3apsia, HEOOsI3aTeIbHO COBMECTHO C TUIACTH()HKATOPOM /WM KATATU3aTOPOM, IS
MOJYYCHUSI TOMOTCHHOW PEaKIMOHHON cMecH. B HEKOTOPBIX BapHaHTaX OCYIICCTBICHUS CIOCO0 MOXKET BKITIO-
YaTh MPOBEACHUC PEAKITMH MEXIy IBYMs M 00Jee pa3InYHBIMH OMONIOIMMEPaMH U areHTOM MOIH(DHUITUPOBAHHS
3apsiaa B TOMOTEHHOU PEeakIMOHHOM cMecu. HeoOs3aTebHO TIepel OCYIIECTBICHUEM CTaUH MPOBEICHUS PeaK-
[[MH TI0 MEHBILEI Mepe OJJMH U3 IBYX U 0OoJiee pa3indHbIX OHOIOJIUMEPOB MOXKET OBITh MOJBEPTHYT MOANDHIIN-
POBaHMIO 3apsia (HampuMep, B COOTBETCTBUU CO CIIOCOOOM HACTOSIIETO H300PETCHHUS).

B COOTBETCTBMM C HEKOTOPHIMH BapHaHTaMH OCYLIECTBIICHHS HACTOSIIET0 HM300pPETCHUS MOXKET OBITh
MPEJIOKEH CIOCO0 MoTydeHHsI ciuToro ornomnonumepa. Criocod MOXKET BKIIIOYATh TIPOBECHUE PEAKITNA MEXKIY
OUOTIOIMMEPOM M 0 MEHbIICH Mepe OJHUM CUIMBAIOIIUM areHTOM B TOMOTE€HHOW PEaKIMOHHOM cMecH s TIO-
Jy4eHHs CIIMTOro OuomnonuMepa. B HEKOTOPBIX BapHaHTaxX OCYLIECTBICHHS CIIOCOO0 MOXKET BKIIIOYATh 0OBEIH-
HCHHE OMOMOJMMEpa M 10 MEHBIICH Mepe OJHOTO CIIMBAIOIIETO arcHTa, HeOOS3aTeNBHO C IIACTU(UKATOPOM
W/WIIM KaTaJIu3aTopoM, JJIs MOJyYCHHS TOMOT'CHHOW PEaKIIMOHHOW cMecH. B HEKOTOPHIX BapHaHTaX OCYIICCTB-
JICHUSI CIIOCOO MOJKET BKIIOYATH IPOBEJCHHUE PEAKIIUH MEXKIY ABYMs U OoJiee Pa3IMYHBIMH OHOTIONMMEPAMU H
CIIMBAIONIMM ar¢eHTOM B TOMOTEHHOU PEaKIMOHHON CMECH.

B coOTBETCTBHM C HEKOTOPHIMH BapHUAaHTaMHU OCYIICCTBICHUS HACTOSIICTO W300PETCHHS MOXKET OBITh
MIPEJIOKEH CIIOCO0 MONMYISHHS CIIMTOTO OMOTIOIUMEpPa ¢ MOTUPHUITUPOBAHHBIM 3apsioM. CriocoO MOKET BKITIO-
4arh MPOBEJCHUE PEaKIMKU MEXIy OHOMOIMMEpPOM M MO0 MEHBIIEH Mepe OJHUM areHTOM MOJAU(UIIMPOBAHUS
3apsiia B TOMOTEHHOW PEaKIHOHHOM CMecH JUisl MOJydeHHs OHOMOoIMMepa ¢ MOIU(PUIMPOBAHHBIM 3apsiOM U
CIIUBaHUE OHOMOIUMEpa ¢ MOJAUDUIIMPOBAHHBIM 3apsIOM B TOMOTCHHOI PEaKIMOHHOW CMECH ISl MOTy4eHHS
CIIUTOTO OMOMOoINMepa ¢ MOAU(DHUIUPOBAHHBIM 3apsoM. HekoTopbie BApPHAHTHI OCYIIECTBICHUSI MOTYT BKITIO-
4yaTh MPOBE/ICHHE PEaKIMu MEXIy ABYMs U OoJiee pa3IMYHbIMH OHMOMONMMEpPaMHU M [0 MEHBIIEH Mepe OJHUM
areHTOM MOJU(UIIMPOBAHUS 3apsiia B TOMOTCHHOW PEaKIIMOHHON CMECH UIS TOJYYCHUS 10 MEHBIICH Mepe OJ1-
HOTO OMormoimMepa ¢ MOIU(PUIIMPOBAHHEIM 3apsAI0M. B HEKOTOPHIX BapHaHTaX OCYIIECTBICHUS OHOMOIMMEp C
MOTU(DHUIIMPOBAHHBIM 3aPSIOM MOXKET OBITh CIIUTHIM C OJTHUM WJIA HECKOJIBKHUMH PA3IUIHBIMUA OHOTIOTHMEPAMU
B TOMOTCHHOW PEAKIMOHHOW CMECH, W OJMH WJIM HECKOJILKO Pa3iIMYHBIX OHOIOIMMEPOB HEOOS3aTEIEHO MOTYT
OBITh TIOJBEPTHYTH MOTU(DUIIMPOBAHUIO 3apsAaa, TAKAM 00pa3oM, Kak, HaIpUMeEp, Iepell OCYIICCTBICHUEM CTa-
UM OOBCIMHCHUS, POBEICHUS PCAKIIMK W/WIK CHIMBAaHUS. B HEKOTOPHIX BapHaHTaX OCYIICCTBICHHS OHOIIO-
auMep ¢ MOJU(UIIMPOBAHHBIM 3apsIIOM, TTOJyYeHHBIH B COOTBETCTBHH CO CIIOCOOOM HACTOSIIEr0 H300peTeHMs,
UCTIONB3YIOT /SISl TTOJYYEHUsI CIIMTOr0 OMOMOJIMMepa ¢ MOAN(DHUINPOBAHHBIM 3apsIOM HACTOSIIEr0 M300peTe-
HUs. B HEKOTOpBIX BapHaHTaX OCYILECTBJICHHUsS OMOMOJIMMED M 110 MEHBIIEH Mepe OJUH areHT MOIU(PHUIIUPOBa-
HUS 3apsiia MOTYT ObITh OOBEIMHEHBI IS TIOJTyYSHHUSI TOMOTCHHOMN PEaKIUOHHON CMECH.

B HEKOTOpBIX BapHaHTaX OCYIIECTBICHHS OJIHA HJIH HECKOJIBKO CTaHii CII0CO0a HACTOSILET0 H300pETeHUsI
(HampuMmep, cTagus OOBCAWHCHHS, TPOBCICHUS PCAKIIMK /WU CIIMBAHUS) MOTYT MPOTEKATh OJHOBPEMEHHO
W/WIIK TIOCTICIOBATEIIbHO C JPYroil cTamueil B crocode. Hampumep, B HEKOTOPBIX BapHaHTaX OCYIICCTBICHUS
CTaIusl MPOBEACHUS PEaKIMU JUTS OJTYYCHUS OHOomouMepa ¢ MOAUGMUIIMPOBAHHBIM 3apsIOM HACTOSIIETO M30-
OpeTeHUsT MOXKET MPOTEKATh OJHOBPEMCHHO CO CTaJWEH CINMBAHUS JJS MOJIYYCHHUS CIIMTOTO OWOMOIMMepa C
MOTU(PHUIIMPOBAHHBIM 3apSIOM HACTOSINEro M300percHus. ONWH JOTOIHUTENBHBIA PUMEp BKIFOYACT B HEKO-
TOPBIX BapUAHTAX OCYIIECCTBICHUS BO3MOYKHOCTH OCYILECTBIICHHS CTaJWU CIIUBAHHS VIS MONYYCHUS CIIATOTO
OuomnonrMepa ¢ MOIU(UIIMPOBAHHBIM 3aps0M HACTOSIIETO M300pPETEHHUS MOCIe OCYLISCTBICHHS CTAJAUU MPO-
BEJICHHSI PeakiMu Ul MOJIydeHus: OuomnonuMmepa ¢ MOAUGHUIUPOBAHHBIM 3apsioM. B HEKOTOPBIX BapHaHTaX
OCYIIECTBIICHUSI CTAJMU MPOBEICHUS PEaKIUU M CIIUBAHUS OCYIIECTBISIOT B Pa3lUYHBIX PEAKIMOHHBIX 30HAX
IKCTpYAEpA.

B HEKOTOPBIX BapHaHTaX OCYILIECTBICHHS CIIOCOO MONYyUYSHHs CIIUTOTO OHononuMepa ¢ MOANGHUIIUPOBaH-
HBIM 3apsIIOM MOXKET BKIIIOYATh 00bEJMHEHHE TIEPBOTO OHOTIONIMMEPA ¢ MOAU(DHUIIUPOBAHHBIM 3apsIIOM H BTOPO-
ro ouomonuMepa ¢ MOIU(PHUIMPOBAHHBIM 3apsIOM, KOTOPBIA OTIIMYAETCS OT MEPBOTO0 OHOMOIMMEPa C MOTU(H-
[IUPOBAHHBIM 3apsIOM, HEOOSI3aTEIFHO COBMECTHO C IUTACTU(PUKATOPOM, CIIMBAIOIIMM areéHTOM H/WITU KaTaH-
3aTOPOM, ISl TIOJIYYCHHs] TOMOTCHHOM PEaKIMOHHON CMECH M CIIMBAHKE MEPBOTO U BTOPOTO OHUOIIOIMMEPOB C
MOTU(DHUIIMPOBAHHBIME 3apsIaMi B TOMOTEHHOH PEeaKIIMOHHOW CMECH JJIS TIOTYYCHUS CIIMTOro OHomonmMepa ¢
MOTU(DHUIIMPOBAHHBIM 3apsioM. [IepBBIil H/HIH BTOPOH OHONOIMMEPEI ¢ MOTU(BHUIIMPOBAHHBIMY 3apsJaMH MOTYT
OBITH ITOJIBEPTHYTHI MO (DHUIIMPOBAHUIO 3apsAaa B COOTBETCTBHH CO CLIOCOOOM HACTOSIIIETO H300PETCHUSI.
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HexoTopbie BapuaHTHI OCYIMIECTBICHHS BKIIOYAIOT CIIOCO0 MOIYYCHHUS CIIUTOrO OHomoiuMepa ¢ Moaugu-
[UPOBAHHBIM 3aPsIIOM, BKITFOUAIOIITHIA

0o0BeIMHEHNE TIEPBOTO OMOTIONMMEpa, BTOPOTO OMOTIONUMEpPA, KOTOPBIH OTIWYAeTCS OT MEepBOrO OHOTIO-
JFMepa 10 MEHBIIEeH Mepe OJHOTO areHTa MOAN(MUITMPOBAHNS 3apsiaa, IIacTH(PHUKATOpa U HeoOs3aTeIbHO KaTa-
JM3aTopa Ui MOJy4YeHUs] TOMOT€HHOW PEakIIMOHHOW CMECH;

MIPOBEICHUE PEaKIINN MEXAY MEPBEIM OMOIIOIIMMEPOM M BTOPHIM OHOTIONMMEPOM U TI0 MEHBIIEH Mepe o1
HUM areHTOM MOIM(DHUINPOBAHMS 3apsiia IS MOJYUICHUS TIEPBOTO OMOMOINMEpa ¢ MOANGMHUIIMPOBAHHBIM 3aps-
JIOM ¥ BTOPOTO OHOMOJIMMEPa ¢ MOIH(PHUIINPOBAHHBIM 3aPsA0M;

CIIMBaHUE TEPBOr0 OHOMOIMMEpa ¢ MOAUGUIIMPOBAHHBIM 3apsIOM M BTOPOro OuomoiauMepa ¢ Moaudu-
[IUPOBAHHBIM 3aPsIIOM JUIS TIOJIYYCHHUS CITUTOTO OHOIMOIUMEpa ¢ MOTUPUIIIPOBAHHEIM 3aPsIOM.

B HEKOTOPHIX BapHaHTaX OCYIIECTBICHHS CIIOCOO IMONYYCHUS CIIUTOrO OHOMOIUMEpa ¢ MOTUPHUIIIPOBAH-
HBIM 3apsJIOM BKITFOYACT

00BEIMHCHHE TIEPBOTO OMOMOJIMMEpPa, TIEPBOTO areHTa MOAUMDUITUPOBAHNUS 3apsaa U HEOOsI3aTeIbHO KaTa-
JM3aToOpa JJIS TOJYYCHUS] TOMOTEHHOM PEaKIMOHHONW CMECH, COJepIKaIlei MmepBhlil OnomomuMep ¢ MOAUGUIIH-
POBaHHBIM 3apsAIOM;

J00aBIeHHE BTOPOTO OHWOMOJIMMEpa ¢ MOIUGPHUITUPOBAHHBIM 3apsIOM W TUIACTH(PHUKATOpA K TOMOTEHHOM
PEaKIMOHHON CMECH, CoIeprKaIel mepBhIii OHOToIMMep ¢ MOTUDHUITUPOBAHHBIM 3aPsIOM; H

CITMBaHKUE TIEPBOTO OHOIONIMMeEpa ¢ MOAUMDUIIMPOBAHHBIM 3apsOM W BTOPOTO OHOIOJIMMEpa ¢ MOAU(H-
IIUPOBAHHBIM 3apsIIOM IS TIOJTYYEHHUS CIIUTOTO OHOMOIMMEpa ¢ MOIU(DHUIINPOBAHHBIM 3apsI0M.

B HEKoTOpHIX BapHaHTaX OCYIIECTBICHHS BTOPOH OmomomuMep ¢ MOIU(BHUIMPOBAHHBIM 3apsAIoM II0Tyda-
FOT B COOTBETCTBHH CO CIIOCOOOM HACTOSIIETO H300PETCHUSI.

HexoTopbie BapuaHTHI OCYIMIECTBICHHS BKIFOYAIOT CIIOCO0 MOTYYCHHUS CIIUTOrO OHomonuMepa ¢ Moaugu-
[UPOBAHHBIM 3aPSIIOM, BKITFOUAIOIITHIA

00BEIMHCHHE TIEPBOTO OMOMOJIMMEpPa, TIEPBOTO areHTa MOAUMDUITUPOBAHNUS 3apsaa U HEOOs3aTeIbHO KaTa-
JU3aToOpa IS TMOIYYSHHS IEPBOTO OMOMIOTUMEpa ¢ MOTUPHUIIMPOBAHHBIM 3aPsIOM;

TIOJIY9€HHE TOMOTEHHON PEaKIIMOHHOW CMECH, COJIepIKaIleil epBblid OHMOTIOIUMeEp ¢ MOAU(DHIIMPOBAHHBIM
3apsIOM, BTOPOi Oronoaumep ¢ MOIU(UITMPOBAHHBIM 3apsIOM | IIacTHGUKATOP; U

CITMBaHKUE TIEPBOTO OHOIONIMMEpa ¢ MOAUMDUIIMPOBAHHBIM 3apsOoM W BTOPOTO OHOIOJIMMeEpa ¢ MOAu(U-
IIUPOBAHHBIM 3apSIIOM IS TIOJTYYEHHUS CIINTOTO OHOMOJIMMEpa ¢ MOTU(PHIIMPOBAHHBIM 3apSI0M.

B HEKoTOpHIX BapHaHTaX OCYIIECTBICHHS BTOPOW OmomomuMep ¢ MOIUGHIMPOBAHHBIM 3apsAIoM II0Iyda-
IOT B COOTBETCTBHH CO CIIOCOOOM HACTOSIIETO H300pETEHUSI.

B HEKOTOPHIX BapHaHTaX OCYIIECTBICHHS CIIOCOO IMOJYYCHUS CIIUTOrO OHUOMOIUMEpa ¢ MOTUPHUIIIPOBAH-
HBIM 3aps/IOM BKITFOYACT

MOJTyYCHHE TOMOTCHHOM peakIMOHHON CMECH, COJepIKAIICH MepBbIid OMONOIMMEp, BTOPOH Ouomomumep,
KOTOPBII HE0OA3aTEIFHO ABJSICTCS TIOABEPTHYTHIM MOAUGMUITMPOBAHUIO 3apsiia, ¥ IO MEHBIIICH Mepe OJIUH arcHT
MOTU(DHUIIMPOBAHUS 3aPsa;

MPOBEACHUC PEAKITUH MEXIY TEPBBIM OHOTIOIMMEPOM U TI0 MCHBIICH MEpe OJHUM arcHTOM MOTU(PHUIIAPO-
BaHU 3apsa B TOMOT€HHON PEaKIMOHHONH CMECH U MOTydYeHHs OHOMoiInMepa ¢ MOAUMUIIMPOBAHHBIM 3apsi-
I0M;

cImBaHue OHOIOTMMEpa ¢ MOIU(PHUIIMPOBAHHBIM 3apsAI0M M BTOPOT0 OHOIIOIMMEpa B TOMOTEHHOH peax-
IIHOHHON CMECH JUTS MTOMYyUYEeHHS CIIUTOr0 OMOTIoONUMeEpa ¢ MOANGMUITPOBAHHBIM 3aPSIIOM.

B HEKOTOPHIX BapHaHTaX OCYIIECTBICHUS BTOPOH OMOMOIMMEP MOXET OBITh MOABEPTHYT MOIH(PHUIHNpPOBa-
HUIO 3apsa B COOTBETCTBHH CO CIIOCOOOM HACTOSIIETO H300PETCHUSI.

B HEKOTOPHIX BapHaHTaX OCYIIECTBICHHS CIIOCOO IMOJYYCHUS CIIATOrO OHUOMOIUMEpa ¢ MOTUPHUIIIPOBAH-
HBIM 3apsJIOM BKJIFOYACT:

MOJTyYCHHE TIEPBON TOMOTEHHOW PEaKIIMOHHON CMECH, COACpIKAIICH TepPBBIA OUOMOIUMED M MO0 MCHBIICH
Mepe OJTUH areHT MOAUMUITUPOBAHUS 3aPsi/ia;

MIPOBEACHUC PEAKITUH MEXIY TIEPBBIM OHOTIOIMMEPOM U TI0 MCHBIICH MEpe OJHUM arcHTOM MOJTU(PHIIUPO-
BaHU 3apsAaa B EPBOI TOMOTEHHOH peakIIMOHHON CMeCH AJIS MOIydeHus OnomomuMepa ¢ MOAUGUIIPOBAHHBIM
3apsAaoMm;

o0beMHEeHNE OUOTIONMMeEpa ¢ MOTUGHUITUPOBAHHBIM 3apsIOM M BTOPOTO OHOIOIMMEpa, KOTOPBIH HeoO0s-
3aTeIBbHO SABIACTCS MOABEPTHYTHIM MOTU(PHUIMPOBAHUIO 3apsia IS TOTYyYSHHS BTOPO TOMOT€HHON PEaKIHOH-
HOM CMecH; 1

cIMBaHue OHOIIOIMMEpa ¢ MOIU(PHUIMPOBAHHBIM 3apsAI0M M BTOPOTo OHOIIOIHMMEpa BO BTOPOH TOMOTEH-
HOW PEaKIMOHHOW CMECH JIJISl MOTyYSHHSI CIIUTOTO OMOTIOIHMEpa ¢ MOAUMDUITUPOBAHHBIM 3aPSIOM.

B HEKOTOPBIX BapHaHTaX OCYIICCTBICHUS BTOPOU OHOMOIMMED MOXKET OBITh MOJBEPTHYT MOIH(PHUIINPOBa-
HUIO 3apsia B COOTBETCTBHH CO CIIOCOOOM HACTOSIIETO H300PETCHUS.

B HEKOTOpBIX BapHaHTaX OCYIICCTBICHUS CIOCO0 MONydeHHS MOAU(DUIIUPOBAHHOTO OWOIMOIIMMEpa Ha-
CTOSAIIEro U300peTeHus (HapuMep, CIIUTOr0 OHOTIoNIUMEpa ¢ MOAUDUIIPOBAHHBIM 3apsITIOM) MOXET IPOTEKATh
W/WIIA OCYIIECTBIATHCSA B PaMKaxX HEMPEPHIBHOTO croco0a. B HEKOTOPBIX BapHaHTaX OCYIICCTBICHHUS CTaJHUU
TIPOBEICHUS PeaKIuy W/UIIH CITUBAHKUSA MOTYT NPOTEKATh W/WIN OCYIICCTBIATHCSA B paMKaX HEIPEPHIBHOTO CIIO-
coba. HempepsIBHEIM €ITOCOOOM SIBISIETCSI CTIOCO0, KOTOPBIA HE BKIIIOYAET MPOMEXKYTOUHBIX CTaIuil, KOTOpPHIE
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MPEKPAINAIOT PEaKIHIo B criocode. [IpuMepsl MpOMEeKyTOUHBIX CTaJHH BKIIOYAOT HIDKECIEAYIOIIee, HO HE Or-
PaHUYUBAIOTCS TOJBKO 3TUM: M3MeHeHHe Oydepa wim npenycMaTpuBaHUC CTATUH MPOMBIBAHUS TIEPET TOIyYe-
HHEM TIponyKTa. HempepsIBHBIN crmoco® MOXKeT OBITh OCYIIECTBIICH WM PEaln3oBaH B 3KCTpyAepe, HeoOs3a-
TENBHO TIPH HWCIOJB30BAHMHU CIIOCO0a PEaKIMOHHOTO 3KCTpyAupoBaHus. Hampumep, HempephIBHBIN crmocob
BKITIOYAET CIOCO0, B KOTOPOM BCE pPeareHTHl MOOABISIOT B OKCTPYIEp JIMOO B OJHO M TO K€ BpeMs, JINOO B pas3-
JMYHBIE MOMEHTHI BPEMEHH, M CIOCO0 MPOTEKaeT HENpephIBHO (T.e. 0e3 MpeKpaIieHus Ui IPOMEKyTOUHBIX
CTa/IMii) BILIOTH JI0 3KCTPYAUPOBAHUS MOTUGHUITUPOBAHHOTO OWomoimMepa. HempephIBHBIN CIIOCO0 Takke MO-
JKeT BKIIFOYATh CTAIUIO B CIIOCOOE HACTOSIIETO M300pETeHHS, KOTOPYIO OCYIIECTBISIIOT MM PEaH3yloT B HKC-
TpyAepe, TAKYI0 KaK CTaJus IMPOBEICHUS PEAKIIUU ¥/ CIIMBAHUS.

B HEKOTOPHIX BapHaHTaX OCYMICCTBICHHS CIIOCOO HACTOSIICTO M300PETCHHS MOXKET BKIFOYATh HEMPEPHIB-
HBIH CIIOCO0 CO CIIEAYIONIMM Jaliee He HEMPEPBIBHBIM CIIOCOOOM, TAKMM KaK HIDKECIICAYIOIIee, HO HE OTPaHUYH-
BAIOIIMMCS TOJBKO 3THUM: CTaIHs MOCICAYIOIeH 00padoTKU. B ompeneneHHbIX BapuaHTaX OCYIIECTBICHHUS CIIO-
co0 HACTOAMIETO0 N300pETEHISI MOXKET BKIIOYATh HEMPEPHIBHEIN CIIOCO0, HE HEMPEPHIBHEIN criocol (Hampumep,
MEPUOIUYCCKUI CIOCO0) W HEOOS3aTeNbHO TMOCIEAYIONINA HEMPephIBHBINA croco0. B HEKOTOPBIX BapHaHTax
OCYIIIECTBIICHHUS CTIOCO0 HACTOSIIETO U300pETEHMS MOXKET BKIIOYATh HEMPEPBIBHBIN CITOCOO MOTydeHUsT OUOTIO-
muMepa ¢ MOoIU(GUIIMPOBAHHBIM 3apsIoM (HAIpUMep, KpaxMalia ¢ MOJTU(PHUITUPOBAHHBIM 3apsoM), a IOCHe 3TO-
ro OuomosmMep ¢ MOIU(MUITUPOBAHHBIM 3aPSIOM MOXKET OBITh MOJBEPTHYT MOCIEAYIONIeH 00paboTKe, KoTopas
Heo0s3aTeTbHO MOKET TMPENCTaBIATh co00# mepuoamdeckmii cmocod. Crocod MOXKET, KpoMe TOTO, BKIIIOYATH
eI1le OJIH HeMPEPHIBHBIN CITOCO0, B KOTOPOM OHOIIOJIMMEDP ¢ MOAU(PHUIIMPOBAHHBIM 3apSIOM MOYKET OBITh BBEIICH
B PEaKIMIO C JIPYTHM OHOMOJIMMEPOM (HAIIPUMEpP, XUTO3aHOM ), KOTOPBIA HEOOs3aTEIIbHO MOXKET OBITh TOJIBEPT-
HYT MOJU(DHUIIUPOBAHHIO 3apsiia.

TepMmuH "croco0d peakIMOHHOTO KCTPYIAUPOBAHUSA" B COOTBETCTBHH C MCIOJIH30BAHUEM B HACTOSILEM JO-
KYMEHTE OTHOCHTCS K CIIOCO0Y, B KOTOPOM OHOTMOJTUMEp SABJISICTCS MOIUDHUIIMPOBAHHBIM KaK XUMUYECKH, TaK U
¢usnveckn. Cioco0 PeakIMOHHOTO SKCTPYIUPOBAHKS MOXKET O0CCIICYHUTh MPOBEICHHE XUMHUUCCKOTO MO (-
[IUPOBaHUs OMOIOIMMEpPa, TAKOTO KaK HIDKCCICAYIOIIEe, HO HE OIPaHMYMBAIONICTOCS TOJIBKO 3TUM: IPUBUBKA
Ha OWomoIuMep, CITMBaHUe OHononuMepa, GYHKITMOHATN3AINS OHUoTToIMMepa 1/ Wi MOAN(DHUIIMPOBAHKE 3apsia
OomomnonmMepa. B HEKOTOPBIX BapuaHTax OCYMIECTBICHHSA CIIOCOO PEaKIIMOHHOTO SKCTPYAUPOBAHHUS MOXKET
obecreunTh MPOBECHNE TTOJMMEPH3AIIY W/HUITH Pa3BeTBICHUS OuornonnMepa. [TomumMepusanus u/uiam pa3BeTB-
JIEHUE MOTYT MPOTEKATh C JPYTUM OHOIOJMMEPOM ¢ 00pa3oBaHreM comoiuMmepa. OJHUM TpUMepoM (Qu3nde-
CKOTO MOAM(DHUIIMPOBAHMSI MOXKET OBITH M3MEHEHHE (HOPMBI OMOTIONMMEpPA, TaKOe KakK HIDKeceaylolee, HO He
OTPAaHMUYMBAIOMIEECS TONBKO 3TUM: IEPEX0]] OT MOPOIIKOOOpA3HON, TUCTIEPCHON /WK TBepAoi (GopMEI K pac-
TUIABJICHHOW WJIM TUIABJICHOU (hopMe.

ITo MeHbmie# Mepe, OAWH areHT MOAWGMUIIMPOBAHUS 3apsga B TOMOTCHHOU PEaKIIMOHHOW CMECH MOXKET
MPUCYTCTBOBAThH B KOJUYECTBE OT MPUOIU3UTEIBHO 5 10 pubmusutenbHo 200% u Ooliee pu pacdere Ha Maccy
OuonoIuMepa, IPUCYTCTBYIOMIETO B TOMOT'CHHOW PEaKIIMOHHOM cMecH. B HEKOTOpPBIX BapuaHTaX OCYIIECTBIIC-
HUS TI0 MEHBIIICH Mepe OJIMH areHT MOJU(HUIUPOBAHUS 3apsaa B TOMOTCHHON PEaKIMOHHONW CMECH MOXKET IMPH-
CYTCTBOBaTh B KOJHYECTBE, COCTABIAIONIEM pubmu3uTensHo 5, 10, 20, 30, 40, 50, 60, 70, 80, 90, 100, 110, 120,
130, 140, 150, 160, 170, 180, 190, 200% u Goxee mpu pacdyeTe HA MacCy OHOTOIMMEpa, MPUCYTCTBYIOMIETO B
TOMOTE€HHOW PEaKIIMOHHOW cMeCH. B HEKOTOpBIX BapuaHTaxX OCYIIECTBIIEHUS 10 MEHBIIEH Mepe OJUH areHT Mo-
TUGHUIUPOBAHUS 3apsAAa B TOMOTEHHON PEaKIMOHHONH CMECH MO)KET HMPHUCYTCTBOBAaTh B KOJHMYECTBE, COCTAB-
JISFOIIIEM TI0 MEHBINEH Mepe MpUOIM3UTEeNnsHO 75% Tpu pacdeTe Ha Maccy OMormoImMepa, MPUCYTCTBYIONIETO B
TOMOTEHHOH PEeakIIMOHHOW cMecH. B HEKOTOPBIX BapHaHTaxX OCYIIECTBICHHUS CIIOCOO HACTOAMIETO M300pETEHHS
MOJKET BKIFOYATH 10 MEHBIICH Mepe OJWH arcHT MOAUMDUIIUPOBAHUS 3aps/a, MPUCYTCTBYIONINA B TOMOTCHHON
PCaKIIOHHON CMECH B KOJHMYECTBE, COCTABISIONIEM TI0 MEHBIICH Mepe MPUOTU3UTEIbHO 75% IMpH pacueTe Ha
Maccy OuomonmMepa, ¥ OOCCIIEYHTh IONyYCHHE MOIU(PHUIMPOBAHHOTO OHOMOJIMMEpPa, XapaKTECPHU3YIOMIETOCsT
TUTOTHOCTBIO 3aps/ia, COCTABIISIONICH 110 MeHbIeH Mepe 1,5 MIKB./T MOAU(UIUPOBAHHOTO OHOTIOTHMEpA.

I'oMOreHHO peaKIIMOHHOW CMECHIO SIBIIICTCS PACIUIABICHHAS CMECh BCEX KOMIIOHCHTOB B OJHOH (haze. B
HEKOTOPBIX BapUaHTaX OCYIICCTBICHUS TOMOTCHHAS PEAKIIMOHHAS CMECh MOXKET OBITh MOJyYeHA MIPH UCIIOIB30-
BaHUM KCTpyAepa. B ompeneneHHbIX BapuaHTax OCYIIECTBIICHHS TOMOTEHHASI PEaKIIOHHASI CMECh MOXET OBITh
MOJy94€HA TIPU HCIIONB30BAHUN CIIOCO0a PEaKIMOHHOTO SKCTPYAMPOBAHUS B SKCTpyAepe. | oMoreHHas peaxiiy-
OHHAsl CMECh MOJKET UMETb (POPMY OITHOH KHUIKOH (a3l 'OMOTeHHAsT peakIMOHHAsI CMECh MOXKET 00EeCIIeYHTh
TIOJy9YEeHHE OTHOPOIHOTO pacHpeesicHHs KOMIOHEHTOB WIIM PEareHTOB B COITOCTABJICHUH C TEM, YTO UMEET Me-
CTO JIsl OOBITHOTO cITocoba. B HEKOTOPHIX BapuaHTaX OCYIIECTBICHHUS CIIOCOO HACTOSIIETO H300PETSHUS MOXKET
00eCTIeunTh MPOX0XKICHINEe XUMIUECKON PEaKIINU, KOTOpasi MPOTeKaeT 0ojiee OTHOPOIHO M/HMITH TIOJTHO BCIIEACT-
BHE 00pa3oBaHMsI TOMOTEHHON PEAKIIMOHHOW CMECH B COIIOCTABJIICHUH C TEM, YTO UMEET MECTO B OOBIYHOM CITO-
cobe. B HEKOTOPBIX BapHaHTaX OCYIICCTBICHHS OMOIOIUMEP B TOMOTCHHOW PEAKIIMOHHOW CMECH MOXKET OBITh
PACILTaBJICHHBIM TEPMOILIACTUYCCKAM MAaTepPHaIoM. brHomomuMep TepMOMEXaHUYECKH W/WITA XUMUYECKH MOKET
BCTYIATh B PEAKIIMIO C OJHUM WIIM HECKOJILKMMHU PEarcHTaMu ¢ 00pa3oBaHHEM OMOMOIUMeEpa ¢ MOAUDUIHPO-
BaHHBIM 3apsI0M HACTOSIIET0 H300PETCHUS, KOTOPBIA MOXKET MPEICTABIATh COOOW TePMOIUTACTHUCCKUI W/Wn
BSI3KOYIPYTHIA MaTtepuai. B HEKOTOPBIX BapHaHTaX OCYIICCTBICHHS CIIOCO0 HACTOSIIEIO M300PETCHUS yaasIeT
BOJIOPOJHYIO CBSI3b W/WIIM KPUCTAJUIMIECKHE TOMEHBI, MPUCYTCTBYIOIINE B OHOMOIUMEpE. DTO MOXKET MO3BO-
JUTH CHENAaTh BCE WJIM IO CYIIECTBY BCE YaCTH OMOMONIMMEpa JOCTYIMHBIMHU IS XUMHUYECKOH pEakIiy, TaKou
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Kak, HallpuMep, MOAN(GHUIUPOBAHNUE 3apsiaa H/WIH CIIMBaHHE.

B HexoTOpBIX BapHaHTaxX OCYIIECTBIICHUS TOMOTEHHAs PEAKI[IOHHAs CMECh MOXET COJepKaTh IiacTidu-
IIUPOBAHHBIA OHOIIOIMMEp, KOTOPBI MOXKET C/IEIaTh BO3MOXKHBIM OONBIIMKA JOCTYI K ()parMEeHTaM IO BCEMY
OouomnoymMepy. B IpOTHBOITOIOKHOCTE ATOMY B T€TEpOTEHHOHN Mex(a3HoM peaknnuy (HampuMep, B KOTOPOH MO-
TUUITIPOBAHHBIE OMOIIOJIMMEPHI CHHTE3UPYIOT TPH UCTIOJIB30BaHUH CIIOCO0a HAHECEHUsS TOKPHITHS, B pa3daB-
JICHHOW CYCIIEH3WW WM C MPHMEHEHHEM KOHIIEHTPHPOBAaHHOTO PACTBOpA Telisi) MMEET MECTO OTPAaHWYCHHOE
KOJIMYECTBO (DparMeHToB (HANpuMep, CBOOOTHBIX THAPOKCUIIOB), IMOABEPTAIONIUXCS BO3ICHCTBHIO pEarcHra,
MOCKOJIBKY TIOBEPXHOCTHBIE ()parMEHTHI OBEPTarOTCsl BO3ACHCTBHUIO peareHTa, HO He BHyTPEHHUE (pparMeHTHl,
KOTOpBIC €My He mojBeprarorcs. Takum o0pa3oM, peaknuio MPOBOAAT HA IMOBEPXHOCTH TBEPJOH I'paHyIIbI, KaKk
9TO NPOJEMOHCTPUPOBAHO Ha ¢ur. 1A, TakuM 00pa3oM, Kak, HaPpHUMEp, B Pe3yJIbTaTe HEMOCPEICTBEHHOTO Ipe-
BpallleHHs JM00 IOJyKPUCTAUINIECKUX TPaHyJl B BOJHON CYCIICH3HH, JINOO B PE3YJIbTAaTE OCYIIECTBICHHS CyXO0-
ro crnoco6a. @ur. 1B nemMoHCTpHpYeT OIMH NPHUMEP CXEMBI TOMOT€HHOM Mex(a3HOW peakiuy, IpH KOTOPOI
OuoroMep B NMPHUCYTCTBHHM IUIACTU(PHKATOPA IUIACTHOUIHUPYIOT VIS MOJIYYEHHS TEPMOIUIACTHYECKOrO MOBe-
nenus. [lon BozaelicTBHEM TepMOMEXaHHYECKOW YHEPTUM IpaHylia Kpaxmaina Oyner paciuiaBisiTbes. [Inactudu-
KaTop MOJKET aJicOpOUPOBATHCS Ha KpaxMall B pe3ysbTaTe HarpeBaHMUS CMECH, U MPHU ITO/IBOJIC MEXaHUIECKOH 1
TEIUTOBON YHEPTHH MOXKET MPOTEKATh NECTPYKIHS CTPYKTYPHI TPpaHyiIbl OHomomuMepa. B mpucyTcTBuM mmacTu-
(ukatopa rpaHyIBl OHOMONMMEpPa MOTYT OBITh NPEeoOpa3oBaHbl B HEMPEPBHIBHYIO (a3y, U ¢pparMeHTs (HAIpH-
Mep, cBOOOIHBIE THIPOKCIIIBHBIC TPYIIIEI) MOTYT OBITH JOCTYITHBIMH ISl BCTYIIJICHUS B PEAKIHIO C PEareHTOM.
B HEKOTOPHIX BapruaHTax OCYIIECTBIICHHS TOMOTE€HHAs PEaKIIMOHHAS CMECh MOXET COIEHCTBOBAThH pacmperere-
HUIO MOIUGUITUPOBaHUS (HApUMep, MOTUGHUITUPOBAHUS 3apsaa) BAOJb IO IENMH OHoToIMMepa W/Hiu Ooliee
OJTHOPOJTHOMY PacHpe/ieIeHHIO TI0 BCEMY OHMOIIOIMMEPY B IPOTHBOIIOJIOKHOCTh OOBIYHOMY CIIOCOOY, TaKOMY
Kak, HallpuMep, CIoco0, IPU KOTOPOM JOCTHXKEHUS] MOIU(PHUIIMPOBAHUS TOONBAIOTCS TOJBKO HA IOBEPXHOCTH
(HanpuMep, Ha TOBEPXHOCTH TBEPIOW TpaHyIIbl OHOMIOIMMEpA).

B HekoTOphIX BapuaHTaX OCYIIECTBIICHUS CIIOCOO HACTOSIIEr0 N300pEeTeHUs] MOXKET 0OECIIeUNTh MOyye-
HHE MOIU(HIMPOBAHHOTO OWomonuMmepa (HampuMep, OHomonuMepa ¢ MOAMGHUIMPOBAHHBIM 3apsIoM W/HIH
CIIMTOTO OWomonuMepa ¢ MOAM(HUIIMPOBAHHBIM 3apsAA0M), ¥ KOTOPOTO OTCYTCTBYET TpaHyJIsIpHAs CTPYKTypa
n/unu Mopgoorus. B HEKOTOPHIX BapHaHTaX OCYIIECTBICHHS CIIOCO0 HACTOSIIETO U300PETEHUSI MOXKET pa3py-
IIaTh WA YCTPAHATH KPUCTAJUIMUECKUE CTPYKTYpPY /WM JAOMEHBI OHoroinMepa W/WiM MOAU(GUIMPOBAHHOTO
OuomnoymMepa.

B ompeneneHHBIX BapHaHTaX OCYIIECTBICHHUS CIIOCOO HACTOSIIETO M300pETEHUS MOKET 00eCIeUUTh Mpo-
BeJICHUE peakluu NpH 0oJiee YCKOPEHHOH KUHETHKE B COTIOCTABJICHUH C KHHETUKOHW TOH ke caMOU peakiuu B
00bryHOM criocobe. CKOpOCTh IO MCHBIICH Mepe OJHON Peakiu B CIOCO0E HACTOSIIETO M300PETEHUS MOXKET
OBITH yBEJIMYEHA B COIIOCTaBJICHUU CO CKOPOCTBIO TOH K€ caMOi peakiuu B 0OBIYHOM criocode. B HekoTophix
BapUaHTaX OCYLIECTBJICHHS CIIOCOO HACTOSILETO M300peTeHnsl 00ecreunBaeT ModyIeHHE COBOKYITHOM OobIe
CKOPOCTH PEaKLH JUIsl [TOTy4YEeHHs MOAN(PHUIMPOBAHHOTO ONOIIOINMEpa HACTOSIIEr0 H300pETEHHsI B COTIOCTaB-
JICHUH C TeM, YTO MMEET MECTO B OOBIYHOM crioco0e. B HEKOTOpBIX BapHaHTaxX OCYLIECTBICHHS B FOMOTEHHOM
PeaKkuMoOHHOM cMecH ¢ OMOTIOIMMEPOM M areHTOM MOAMGHUIMPOBAHUS 3apsiia MOXET MPHUCYTCTBOBATH IJIACTH-
(ukatop. B HEKOTOPHIX BapHaHTaX OCYIIECCTBICHUS MIACTH(PHUKATOP MOXKET OBITh OOBEIMHEH ¢ OHOTIOTUMEPOM
M 10 MEHBIIEH Mepe OJHWM areHTOM MOAWMUIMPOBAHHUS 3apsAAa ¢ 0Opa3oBaHWEM T'OMOTCHHOW peakKIMOHHON
cmecu. [TnactTuduratop B rOMOTeHHOI peakIIMOHHONH CMECH MOXKET IIPUCYTCTBOBATh B KOJMUECTBE B AHANIA30HE
ot npubmmurensHo 10 mo mpubnusutensHo 400% u Gonee mpu pacdeTe Ha Maccy OHOIOTMMEpa, MPHCYTCT-
BYIOIIIETO B TOMOTCHHOW PEaKIMOHHON cMeCH. B HEKOTOPHIX BapHaHTAaX OCYIICCTBICHUS IUIACTU(DHUKATOP B IO-
MOT€HHOI peakIMOHHOM CMECH MOXKET NMPHUCYTCTBOBATH B KOJIMYECTBE, COCTABIIIONIEM Iproim3uTensHo 10, 20,
30, 40, 50, 60, 70, 80, 90, 100, 110, 120, 130, 140, 150, 160, 170, 180, 190, 200, 210, 220, 230, 240, 250, 260,
270, 280, 290, 300, 310, 320, 330, 340, 350, 360, 370, 380, 390, 400% u Gonee mpu pacyeTe Ha Maccy OUOIIO-
JIMMepa, MPUCYTCTBYIOLIETO B TOMOTEHHOW PEaKIMOHHON cMecH. B HEKOTOPBIX BapHaHTaX OCYILECTBICHHS ILIa-
CTH(UKATOp B TOMOTCHHOW PEaKIMOHHOW CMECH MOXKET NPHCYTCTBOBAaTh B KOJHYECTBE, COCTABIIIOIIEM IO
MeHblIei Mepe npubnusurensHo 30% u Gonee mpu pacdyere Ha Maccy OuoroiuMepa (HampuMep, Kpaxmaia),
MPUCYTCTBYIOUIETO B TOMOT€HHON PEaKIIMOHHON cMecH. B HEKOTOPHIX BapHaHTaX OCYIIECTBICHUS ITaCTH(HKA-
TOp B TOMOTCHHOW pPEaKIMOHHONW CMECH MOXKET IPHUCYTCTBOBATh B KOJHMYECTBE, COCTABILIIONIEM IO MEHBIICH
Mepe npudnusutensHo 100% u Gosree mpu pacyere Ha Maccy OmomonuMepa (HampuMep, XUTo3aHa, TeMHUIIEIUTIO-
JI03B1, IEKTUHA W/HIIN COEBOTO OeJKa), IPUCYTCTBYIOMIETO B TOMOT'€HHOW PEaKIIMOHHOW CMECH.

B HEKOTOPHIX BapHaHTaX OCYIIECTBICHHUS, B KOTOPHIX UCHOIB3YIOT PEaKIIMOHHO-CITIOCOOHBIN MIacTU(MKA-
TOp (T.€. TUTaCTU(HUKATOP, KOTOPHI HCIIOIB3yeTCs B KAUECTBE KakK IIacTH(GUKATOpa, TaK U pearcHTa), Takoh Kak,
HarpuMmep, JTUMOHHAsI KHCJIOTa, IUIAaCTH(UKATOP MOXKET IPHCYTCTBOBATH B KOJMYECTBE, COCTABIIIONIEM IIPH-
ommurensHo 100, 125, 150, 175, 200% n Oonee npu pacuere Ha Maccy OHWoroJMMepa (HarmpuMep, Kpaxmaia),
NPUCYTCTBYIOIIET0 B TOMOTEHHON PEakIIMOHHON CMeCH. B HEKOTOPHIX BapHaHTaX OCYIIECTBICHHUS pPEaKIIMOHHO-
CIIOCOOHBIN IIacTH(UKATOP MOXET NPHUCYTCTBOBATH B KOJIWYECTBE B AMANa3oHe OT HpuOmm3utensHo 70 10
npubnnTensHo 175% mpu pacyere Ha Maccy OuoroauMepa (HarpuMep, Kpaxmana), IPUCYTCTBYIOLIETO B TO-
MOT€HHOI peaKIIMOHHON CMECH, TaKOM KakK, HallpuMep, OT MPpHOIM3uTeNnsHo 75 1o npudmmsurensHo 100% wunm
ot npubimsutensHo 90 no npubnusuTensHo 150%. B HEKOTOPHIX BapHaHTax OCYIICCTBICHHS, B KOTOPBIX HC-
MOJIL3YIOT HEPEAKIMOHHOCTIOCOOHBIH MacTudukaTop (T.e. miactTuduraTop, GyHKIHUS KOTOPOTO 3aKITIOYAETCS
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TOJIBKO B 00ECIICUCHHUH IKCTPYAUPOBAHUS MaTepHala, a He B UCIOJIb30BaHUH B KaYCCTBE pearcHTa), TAKOH Kak,
HaNpUMep, BOJIa M MPHU HEKOTOPBIX 3HAYCHUIX pH TimiepuH, miacTuhUKaTOp MOKET MPHUCYTCTBOBATH B KOJIH-
4eCTBE, COocTaBlstoneM npuodmusutenbao 100% u MeHee, TakoM Kak, HampuMep, MeHbIne aeM 75, 50 umm 25%.
B HEKOTOPHIX BapruaHTax OCYIIECTBIICHHS HEPEAKIIMOHHOCTIOCOOHBIH TIaCTH(PHUKATOP MOKET MIPUCYTCTBOBATH B
KOJIM4eCTBE OT MpuoIm3uTensHo 20 mo npubiamurensao 200% mnpu pacdere Ha Maccy OHOMOIMMEpa, TIPUCYTCT-
BYIOIIIETO B TOMOT€HHOHN PEaKIMOHHOH CMECH, TAKOM Kak, HalpuMmep, OT Mpuoau3uTeabHo 20 10 mpuodIu3n-
tenbHO 50%, oT mpubm3uTensHO 75 1o mpubmmsurenasHo 100% i ot npubamsuTensHo 90 10 MPUOTM3UTEIH-
HO 150%.

ITnactuduxaTop MOKET yMEHbIIATh TeMIEpaTypy cTeknoBaHus (T,). B HEKOTOPHIX BapHaHTaX OCYIIECTB-
JICHUS TUIACTU()UKATOP MOXKET yIy4lIaTh THOKOCTh, 00pabaThIBAEMOCTbD, PACTSIKUMOCTD W/WITH TiepepabaThIBac-
MOCTb OHOTONMMEPA U MOXKET 9TO OCYLIECTBIIAT B PE3YbTATE yMEHbIIECHUS TeMIepaTypsl cTeknosanus (T,). B
OTIPENICIICHHBIX BapUAHTAX OCYIICCTBIICHUS OHOTOIMMEp, SKCTPYAUPYEMBIN MPH UCIIOJIB30BAaHUH CIIOCO0a Ha-
CTOSIIEr0 M300PETCHHS, MOKET HE OBITh TEPMOIUIACTHYCCKUM. TakuM 00pa3oM, Ui SKCTPYAMPOBAHUS OUOIIO-
JuMepa, KOTOPbIH He SIBIAETCS TEPMOIIACTHYECKHUM, TeMiepaTypa creknoBaHus (T,) 1omkHa ObITh yMEHBIIEHA
B pe3yJsibTaTe 100aBIeHuUs TuIacTU(UKATOPA.

[TmacTudukarop MOKET YMEHBIIATh HATSHKCHUE NPU IePOPMHUPOBAHHH, TBEPIAOCTh, INIOTHOCTH BSI3KOCTH
W/WITA DJIEKTPOCTATUIECKHH 3apsi OnormommuMepa 1 B TO )K€ CaMOe BPEeMs MOXKET YBEIHMYMBATh THOKOCTH IIETIeH,
CTOMKOCTD K Pa3pymIeHUIO W/ KOIPPUITUSHT AUIIECKTPUISCKON MPOHUIIAEMOCTH OromoimMepa. Brimouenue
acTrduKaTopa TaKke MOKET OKa3bIBAaTh BO3JEHCTBHE M HAa APYTHE CBOICTBAa OHMOMOJMMEpa, TaKue KaK HUXKe-
clefyromiee, Ho He OTPaHUYHMBAIONINECS TOJIBKO ATHM: CTETIEHb KPUCTAIUTMIHOCTH, ONTHYECKAask IPO3PAaYHOCTD,
3JEKTPOIPOBOTHOCTh, TOPIOYECCTh /WM CTOMKOCTh K OMOIOTUYECKOMY Pa3JIOKEHHUI0. B HEKOTOPHIX BapHaHTaX
OCYILIECTBIICHUS TUIACTH(PHUKATOP MOKET Pa3pyliaTh BOJOPOTHBIC CBS3H, MIPUCYTCTBYIOIINE B KPUCTAIUTHYCCKON
CTPYKType OHomonmMepa, ¥ 3TO MOKET MPUBOJUTH K Pa3phIBY KPUCTAJUIMYCCKUX JOMCHOB, KOTOPBIC HE MO3BO-
JISIFOT TIPOBOJIUTH TEILIOBYIO MIEpepaboTKy.

B HeKoTOpBIX BapHUaHTaX OCYIIECTBICHUS IIACTU(PUKATOP MOKET JaTh BO3MOKHOCTh OHOIMOJIMMEPY pac-
TUTABUTHCS M/MITH CTAaTh TEPMOIUTACTHYECKUM /IS IOIY9IeHUSI OMHOU (haszbl. B HEKOTOPHIX BapHaHTaxX OCYIIECTB-
JIeHUs TIACTH(PHUKATOP MOXKET yMEHbIIATh 3HaueHne Ty B pe3ynbTaTe CONbBATUPOBAHMSA COOCTBEHHOH KpHCTall-
JMYHOCTH OMOIIONIMMEpa M Pa3pyIICHUS BOJAOPOJHBIX CBS3€i. DTO MOXET cIelaTh BO3MOXKHON HepepaboTKy B
paciiaBe Tex OHOIIONNMEPOB, KOTOPBIE TPAIUIIOHHO HE SABJSIOTCA NepepadaThIBAeMBIMH B PacIUIaBe.

[TmacTudurarop MOXKET HPEACTABIATH COOOH HHU3KOMOJIEKYJSIpHOE HeJeTydee coeanHeHwe. J[omoiHu-
TENbHBIC PUMEPHI ITACTU(PUKATOPOB BKIIOUAIOT HIDKECIEAYIOIee, HO HEe OTPaHMYUBAIOTCS TOJIBKO STHM: JIH-
MOHHas Kuciota, Tpudenunpocdar, kampopHOE MaCIIO, aMHJIANETAT, AIUTHIMOYCBHHA, CIOXKHBIC d(UPHI JTH-
MOHHOW KHUCIIOTHI, CJIOKHBIC 3(UpPHI (hTANCBOH KUCIOTHI, JUOKTHIPTANAT, CIOXKHBIC F()UPHI KUPHBIX KUCIIOT,
OCH30aThI, TAPTPAThI, XJIOPUPOBAHHKIC YTICBOIOPOMBI, CIOXKHBIC A()UPHI aTUITHHOBON KHUCIOTHI, IMOJUOJBI (Ha-
npuMep, TIULepuH, dTHiIeHrKonb (O1), mustunenrmukons (300, tpustunenrnukons (T3I0), TerpasTuieHr-
JIUKOJIb, TIOTMATHICHIIUKOIb, ponuieHraukoib (I117), copOuT, MaHHHUT, KCUJIHT, KUPHBIC KHCIOTHI H/WIH Pac-
TUTEIBHBIC MACa), ICIIUTHH, BOCKA, AaMIHOKHUCIIOTHI, TOBEPXHOCTHO-aKTHBHBIC BEIICCTBA ¥/HIIH BOJIA.

B HeKOTOpBIX BapHaHTax OCYIIECTBICHHS B TOMOTCHHOW PEAKIIMOHHONW CMECH MPUCYTCTBYET JUMOHHAS
KHCJIOTa, M OHA MOKET UCTIOTHAThH (DYHKIMIO KaK areHTa MOAU(HUIIMPOBAHUS 3apsAa, TaK U IUIacTH(HUKaTOpa.

B romoreHHol peakIMOHHONW CMECH HeoO0sA3aTeIhbHO MOXKET NMPUCYTCTBOBATH KaTajim3aTop. B HEKOTOPHIX
BapHaHTaX OCYIIECTBICHUS KaTaIW3aTOp W/WIM TIACTH(OHUKATOP MOTYT OBITh OOBEIUHEHBI C OMOTIOIUMEPOM U
110 MEHBIIEH Mepe OTHUM areHTOM MOAM(HITMPOBAHMS 3apsia JJI MOJYICHUS TOMOTEHHON PeaKIIMOHHOW cMe-
cu. Katamu3aTop B TOMOTCHHOW pPEaKIMOHHONW CMECH MOXET MPUCYTCTBOBATH B KOJMYECTBE B JHMANA30HE OT
npubmu3uTensHo 1 no npubnusutensHo 100% u Gonee mpu pacyere Ha Maccy OMOMOIMMEpA, MPHUCYTCTBYIOIIC-
o0 B TOMOTCHHOHN pEakKIMOHHOW CMecH. B HEKOTOpPHIX BapHaHTaX OCYIICCTBICHUS KaTalU3aToOp B TOMOTCHHOM
PCaKIIOHHON CMECH MOXET HMPUCYTCTBOBATh B KOJUUYECTBE, COCTABIIONIEM, MpuOImM3nuTensHo 1, 5, 10, 20, 30,
40, 50, 60, 70, 80, 90, 100% u Gonee mpu pacueTe HA Maccy OHMOMOIUMEPA, IPUCYTCTBYIOMIETO B TOMOT'CHHOM
PEeaKIOHHON CMeCH.

Karannzatop MOXeT yCKOPATh peakIuio MOOU(PHUINPOBAHUS 3apsaa W/HIN CITUBaHMUA. B HEKOTOPHIX Bapu-
aHTax OCYIIECTBIICHHS KAaTaJIM3aTOP MOXKET IOACTpanBaTh 3HaueHHe pH A yIydmieHus pacKphITHS XAMHYeE-
cKkuX cBs3el. Ilpumephl KaTtanu3aToOpoB BKIIOYAIOT HIDKECIEIYIOIIee, HO HE OTPAaHWYHMBAIOTCS TOJNBKO ITHM:
runoochut HaTpus, OUCyIbGhaT HATPUs, OUCYIHPUT HATPUS W/WUIM KayCTHYECKHE CpeNCTBa (Hampumep, TH-
POKCHI HATPHSL, THAPOKCHU KAIBITUS U TOMY IT000HOe). B HEKOTOPBIX BapHaHTaxX OCYIIECTBICHHS CIIOCOO Ha-
CTOSIIIETO MU300peTEeHNsT MOKET OBITh OCYIIECTBIICH MPHU 3HaUYeHUU pH, cocTaBisronieM npuoImM3uTensHo 2, 3, 4,
5,6,7,8,9,10, 11 unm 12. B HEKOTOPHIX BapHaHTaX OCYIIECTBICHUI CIIOCOO HACTOSAIICTO H300PETCHUS MOKET
OBITh OCYIICCTBIICH IpY 3HaYeHHU pH B nuama3oHe OT MPUOTU3UTEIBHO 9 N0 mpubIM3uTeNnbHo 12, 0T nmpubiu-
3utenbHO 10 10 mpubim3uTensHo 12, OT NPUOIM3UTENBHO 2 O MPHOIU3UTENBHO 7 WINA OT MPUOIU3UTENBHO 2
JI0 IPUOTU3UTEIBHO 5.

B HeKkoTOpBIX BapHaHTaX OCYIICCTBICHHS KATAU3aTOP MOXET MPEICTABIATh COOOW MHHMIMATOpP. B HEko-
TOPBIX BAPUAHTAX OCYIICCTBIICHUS CTAIHS CIIUBAHII MOXCET BKIIOUATh MPOBEICHIE PEAKIIUH MEKIAY OMOTOIH-
MEpOM | 10 MEHBIIIEH Mepe OTHIM CIIMBAONIIM ar¢HTOM, HE00sI3aTeIFHO B MIPUCYTCTBUH HHUIAaTOpa. bromo-
JFMEP MOXKET OBITh OMONOIMMEPOM C MOAWGMHUIIMPOBAHHBIM 3apsiioM. IIpuMepsl HHUIIMATOPOB BKIIIOYAIOT HU-
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JKecIeayrolee, HO He OrPaHNYHBAIOTCS TOJIBKO 3THUM: NEPOKCHIBI, TaKHe KaK allMINepOKCU B! (Harpumep, OeH-
30WIMEPOKCUT) U AUATKHUII- WM apalKHINEPOKCHIBI (HAIPUMEp, AU-TPET-OYTUIICPOKCHI, TUKYMIIIICPOKCHUI,
KyMUJIOyTHIITIEpOKCH I,  1,1-TU-TpeT-0yTHimepokcu-3,5,5-TpUMETHIIIIUKIIOTeKCaH,  2,5-TuMeTrn-2,5-11-Tpet-
OyTHIITEpOKCUTEKCaH U OHUC(TPEeT-Oy THITIEPOKCHU3OTPOIIII)OCH301); KETOHIIEPOKCHABI (HapUMep, ITUKIOTeK-
CaHOHIIEPOKCHI U METIJIPTIIKETOHIICPOKCH); METOKCH HATPHs, epCcyIb(aT Kanus, COeTNHEHNE YeThIpeXBa-
JICHTHOTO TIEPUS 1 aMMOHHSI, TUIPOKCHT HATPHS W/NITN a30COSAMHEHUS (HapuMmep, a30-0uc-u300yTUPOHUTPHI).

VanmmaTop B TOMOTEHHOW pEakIMOHHONH CMECH MOXET IPHUCYTCTBOBAaTH B KOJMYECTBE B IHAIa30HE OT
npubnmsuTensHo 1 no nmpubnmurensHo 100% n Gonee mpu pacdere Ha Maccy OHOMOIMMEpa, IPUCYTCTBYIOMIE-
r0 B TOMOTCHHOH PEaKIMOHHON cMecH. B HEKOTOPHIX BapuaHTaX OCYIICCTBICHUS WHUIMATOP B TOMOTCHHOM
PCaKIIMOHHON CMECH MOJXKET MPHCYTCTBOBATh B KOJIUYECTBE, COCTABILIIONIEM Mpuonu3uTensHo 1, 5, 10, 20, 30,
40, 50, 60, 70, 80, 90, 100% u Gonee mpu pacueTe HA Maccy OHMOMOIUMEPA, IPUCYTCTBYIOMIETO B TOMOT'CHHOM
PEeaKIOHHON CMeCH.

B cnocobe momy4yenust Moaqu@UIMPOBaHHOTO OHMOMONIMMEpPa MOTYT OBITH MCIIOJIL30BAaHBI HEOOs3aTeIIbHbIE
no6asku. [Ipumepsl HeoOs3aTeNbHBIX 100aBOK BKIIOYAIOT HIDKECHIEAYIONIEE, HO HE OTPaHMYMBAIOTCS TOJIBKO
STHM: KPaCUTEIH, INTMEHTHI, OPTaHUYECKUE HAIIOIIHUTENN, HEOPTaHWIECKHUE HATIOJTHUTENH, MATIATENH (HAIPH-
Mep, MUHEepaJIbHBIE Maclla U CHHTETUYECKHAE Maclia), aHTUITHPEHbI, YCKOPUTETN KPUCTAILIH3aNN, CTa0MIN3aTO-
pBI (HammpuMep, TEPMO- U CBETOCTAOMIIM3ATOPHI), CBA3BIBAIONINE areHTHI, 3apObIe00pa3oBaTenu, APyrue mo-
JTUMeEpHI (HarpuMep, He OMOTIOTMMEPHI) W/WIIH T.11.

ITonyuyeHne roMOTeHHOM peaKIMOHHOM CMECH MOYKET BKJIIOYATh NEpEMENINBAHUE B pacIlyiaBe M0 MEHbIICH
Mepe OJHOTO OHOMOJMMEpa M IO MEHbINEH Mepe OJHOTO areHTa MOAMMUIIMPOBAHMS 3apsaa, HEoOsI3aTEeIHHO
COBMECTHO IO MEHBIICH Mepe C OJHHM IUTACTH(PHUKATOPOM, KaTalu3aTopoM (HAIPUMEP, HHUAIIUATOPOM) W/HIIA
JIOTIOTHUTEIBHBIME JOOaBKaMH. B HEKOTOPBIX BapHaHTaX OCYIIECTBICHHUS IS TOyYSHHsI TOMOTEHHOHN peakiu-
OHHOHM cMecH MOTYT OBITh OOBEIMHEHBI 110 MEHbIIEH Mepe OJWH OHOmoIMMeEp, MO MEHBIIEH Mepe OIUH arcHT
MOTU(DHUIIMPOBAHUS 3apsijia, IO MEHBIICH Mepe OJHH IUacTU(OUKATOP U, He00A3aTeNbHO, KaTanu3arop. B Heko-
TOPBIX BapHaHTaX OCYIICCTBICHHUS TOMOTCHHAS PEaKIMOHHAS CMECh MOXKET OBITH 00pa30oBaHa W/HITH MTOTydYCHA
TIPY UCTIOJIB30BAaHUK CIIOCO0a PEaKIIMOHHOTO 3KCTpyanpoBaHus. Criocod peakIHOHHOTO SKCTPYIUPOBAHUS MO-
JKeT OBITh OCYIIECTBIICH B KCTPYAEPE.

B ompeneneHHBIX BapHaHTaX OCYIIECTBICHHS MOXKET OBITH MOJIydeHa TOMOTEHHAs PEaKIHOHHAs CMECH,
coJiep Karas Mo MEHBIIEH Mepe /IBa Pa3MUYHBIX OnoronmnMmepa. B HEKOTOPHIX BapHaHTaX OCYIIECTBICHUS MO-
JKeT OBITH IOJTydeHa TOMOT'CHHAs PEaKIIMOHHAs CMECh, CoAep Kamiasi OMomonuMep ¢ MOTU(PUINPOBAHHBIM 3apsi-
JIOM ¥ TI0O MEHBIIEH Mepe OAWH APYroi OHomoimMep KOTOPHIH HeoOA3aTEIbHO MOXKET OBITh OABEPTHYT MOIH-
¢unupoBanuio 3apsiia. B ciaydae npucyTCTBHS B TOMOTEHHOHW PEaKIMOHHOW CMECH JIByX OMOIOJIMMEPOB Iep-
BBl OHOITOTUMED B TOMOTEHHON PEaKIIMOHHOW CMECH MOXET IMPUCYTCTBOBATh B KOJMYECTBE OT MPHOIH3UTEIb-
HO 10 mo mpubmmsurensHo 200% u OoJiee MpH pacdyeTe Ha MacCy BTOPOrO OMOMOJIUMEpa, MPUCYTCTBYIOMICTO B
TOMOTEHHO} peakIOHHOW cMecH. B HEKOTOpBIX BapHaHTax OCYIIECTBICHHS HEPBBIH OMOMOIMMEP B TOMOTECH-
HOM pEeakIMOHHOIM cMecH MOXKET NPHCYTCTBOBATH B KOJMYECTBE, COCTaBIIIOMEM npuonusurensHo 10, 20, 30,
40, 50, 60, 70, 80, 90, 100, 110, 120, 130, 140, 150, 160, 170, 180, 190, 200% wn Gonee npu pacyere Ha Maccy
BTOPOTO OHOTIONNMEpa, IPUCYTCTBYIOIIETO B TOMOTEHHOH peakIIMOHHON CMeCH.

B HEexoTOpBIX BapHaHTax OCYIIECTBICHUS MEPBIH OMOIOJIMMEP U BTOPO OHOTIONMMEp B TOMOTEHHOM pe-
aKIIMOHHOW CMECH MOTYT IPUCYTCTBOBATh MPHU COOTHOIIEHUH B Auanazone ot 0,1: 1 1o 4: 1 (mepBbrit 6uomonn-
Mep: BTOpoi OruomoanMep), TakuM o0pa3oM, Kak, HapuMep, IPH COOTHOIIEHUHU B quamna3one ot 0,5: 1 mo 2: 1
wm ot 1: 1 mo 3: 1. B onpeneneHHbIX BapuaHTaxX OCYIIECTBICHHS TIEPBBIN OHOIIOJIMMEP 1 BTOPOI OHOIIOHMeEp
B FTOMOT'€HHOM pEakIMOHHON CMECH MOTYT HPHUCYTCTBOBATh IPH COOTHOLICHUH, COCTABIISIONIEM ITPUOIM3UTEIb-
H0 0,5: 1, 1: 1 wun 1: 0,5.

B HEKOTOPBIX BapHaHTaX OCYIICCTBICHUS CTaaWU (CTaIusl) MPOBEICHUS PEAKIIUHN W/WIN CITMBAHUS MOTYT
OBITh OCYIICCTBIICHBI W/WIIA PCATU30BaHBI B TOMOTEHHOH peaknnoHHOW cMecu. Ctanuu (CTaius) MpOBEACHUS
PeaKIK W/WIN CITUBAHKS MOTYT OBITh OCYIIECTBIICHBI H/WJIH PEATM30BAHEI IPU UCIIOJIB30BAHUH CIIOCO0A peak-
[MUOHHOTO 3KCTPYAHPOBaHUS. B HEKOTOPBIX BapHaHTaX OCYIICCTBICHHUS CTaJWU (CTaIus) MPOBEACHUS PEAKIIHU
W/WIK CIIMBAHHUS MOTYT OBITh OCYIIECTBJICHBI MPHU TEMIIEpaType oT NMpuOIm3uTensHo 80 10 MpUOIU3UTEIHHO
200°C, Takum 00pa3oM, Kak, HallpuMep, IpH Temueparype ot npubnuzntensHo 80 mo npubmmsutensHo 120°C,
ot npubnusurensHo 80 mo mpubmusuresnsHO 150°C, ot mpubmmsutensHo 90 no mpubmmsurensHo 120°C, ot
npubmzuTensao 100 o npubmmusntensuo 120°C, ot nmpubauzutensuo 100 o npubiamsntensuo 200°C, ot npu-
ommmsutensHO 150 1o mpubmusurensHo 180°C mimm ot nmpubiausutenpHo 110 mo mpubmusutensro 130°C. B om-
PCACTICHHBIX BapUAHTaX OCYIICCTBICHUS CTAIWH (CTaIWs) MPOBEICHUS PEAKIMK W/UIN CIIUBAHHUS MOTYT OBITH
OCYIIIECTBIICHBI TIPH TeMIIEpaType, CoCTaBIsomel mpuoimsurensHo 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100,
101, 102, 103, 104, 105, 106, 107, 108, 109, 110, 111, 112, 113, 114, 115, 116, 117, 118, 119, 120, 121, 122,
123, 124, 125, 126, 127, 128, 129, 130, 131, 132, 133, 134, 135, 136, 137, 138, 139, 140, 141, 142, 143, 144,
145, 146, 147, 148, 149 nwm 150°C. B HeKkOTOpBIX BapHaHTaX OCYIIECTBICHHS CTaJuH (CTaaus) MPOBEACHHS
peaKMy W/WIH CHIMBAHMSA MOTYT OBITH OCYIIECTBICHBI NPH TEMIIEPaType, COCTABISAIOMICH MPUOIU3UTEIHFHO
140°C u meHee.
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B HEKOTOPBIX BapHaHTaX OCYIICCTBICHUS CTaaWU (CTaausl) MPOBEICHUS PEAKIUH W/WIN CIIMBAHUS MOTYT
OBITH OCYILECTBJIEHBI NP TEMIIEPAType, KOTOpas MO3BOJISIET M30eTaTh pa3jiokeHHs: OHononuMepa W/ Hiau MOJH-
¢unupoBanHOTO OHWOTONMMEpa. B HEKOTOPHIX BapHaHTaxX OCYIICCTBICHUS YBEIMYCHHE TEMIEpaTypbl CTaauid
MIPOBEICHUS PEAKIINU /WM CIIMBAHUSI MOXKET 00ECIEYUTh MOJMYyYCHHUE YBEIWMICHHOTO KOJMIECTBA MOIUDHUIIH-
poBaHUS 3apsia Ha OMOTIOIMMEpE B CIlydae COXpaHEHHS TEMIIepaTyphbl Ha YPOBHE, MEHBIIIEM, YeM TeMIIepaTypa
pas3nokeHus: OmomoimMepa. B HEKOTOPHIX BapHaHTaxX OCYIIECTBICHUS CTaAWs NPOBEACHHS PEaKIUH MOXKET
OBITH OCYIIECTBIICHA W/WIN peajiM30BaHa IIpy TeMieparype oT npudiamnsntensao 100 go npubnmsurensHo 175°C,
TaKoM Kak, Harpumep, oT npudmusurensHo 120 no npudamsurensro 140°C nmnm npubnmsntensao ot 100 mo
150°C. B HEKOTOpBIX BapuaHTaX OCYLIECTBICHHS CTAJNH CIIUBAHUS MOTYT OBITh OCYILIECTBICHBI W/WIIM peau-
30BaHbI IIPH TEMIIEpaType cocTasisiomeii npubimsntensHo 120°C u Goree, Takoil kKak, HarpuMep, OT NPUOIH-
sutenbHo 120 no npubamsurensHo 175°C unm ot npudimsurensHo 120 no npubmmsntensao 140°C.

Jna momy4yeHns KOHKPETHOTO MOIU(HUIIMPOBAHHOTO OHOTIONHMEpa, TAKOTO Kak, HampuMmep, cymnepadcop-
OeHT, HOHOOOMEHHAsI CMOJIa | T.II., W/WIM KOHKPETHOT'O CBOMCTBA MOAM(DUIIMPOBAHHOTO OHOIOIIMMEPA, TAKOTO
KaK, HallpuMep, CTENEeHb MOAU(PHUIMPOBAHIS 3apsiia, CIIMBAHUSA W T.II., MOTYT OBITh MOIU(HUIMPOBAHBEI OIHO
WIIA HECKOJIBKO TEXHOJOTHYECKUX YCIOBHH U CIIOc00a HAacTosIIero m3oopereHus. [Ipumep TeXHOIOTHYECKIX
YCIIOBHH UISL CTIOCO0a HACTOAIIETO M300PETeHHs BKIIOYACT HIDKECIEAyIoIee, HO HE OTPAaHUYHMBAETCS TOJHKO
STHM: THIT 3KCTpyZAepa (HampuMep, OJHOYCPBIYHBIA B COTOCTABICHUH C JBYXUYCPBSIYHBIM); AHAMETP UYCpPBSIKA
(D); nnuna yepssika (L) (BenmmunHa L/D MoxeT OBITh HCIIOIB30BaHA ISl OTIMCAHUS] KOH(QHUTYPAIMH IKCTPYAEPa);
KOH(UTypanus yepBska (T.e. KOHKPETHBIE THUIIBI CEKLUH, MHIYLHPYIOINX CABUT, B OKCTpYylepe, KOTOPhIe MOTYT
HaXOAMTBCS B JUANA30HE OT DJIEMEHTOB MATKOTO TPAHCHOPTUPOBAHUS JIO JIIEMEHTOB CO3JaHus OoJjiee MHTEH-
CHBHOTO CIIBHT'd, KOTOPBIE MOT'YT OBITh pa3pabOoTaHbl ISl YIIyYIICHHS! OJHOPOIHOTO IIEPEMEIINBAHUS B OKCTPY-
Jiepe W/WIIN YCKOPEHUS TTOXO0XICHUS XUMUYECKOW peakiuu); TeMiieparypa (oomas u mpodwib BAOIb MO pas-
JMYHBIM 30HaM 3KCTpyJepa); YUciIo 000pOTOB UepBsKa; KOJIMYECTBO OTACIBHBIX 30H AKCTPYyHEpa, TIOe KaK Mo-
JKeT OBITh U3MEHEHA TeMIlepaTypa BHE 3aBUCHMOCTH OT JIPYTUX 30H, TAK U MOTYT OBITH TOOABICHBI Pa3THYHBIC
WHTPEIUCHTHI PEIENTYPhl; U CKOPOCTh IOIaYH PA3IMYHBIX AJIEMEHTOB PELENTYpPHI B pa3InyHbIe 30HBL. B Heko-
TOPBIX BapHAHTAX OCYIIECTBICHHUS KOMOMHALINS U3 OAHOM MIIM HECKOJIBKUX HE3aBHCHUMO PETyTUPYEMBIX TEXHO-
JIOTHYECKUX TIEPEMEHHBIX MOKET OKa3bIBATh BO3JCHCTBUE Ha 3aBHCUMEIC NIEPEMEHHBIC B BUIC BPEMEHH TPEObI-
BaHU, TOJBOJA MeXaHUueckoi snepruu (YMD) w/mnm cupura. M3meHeHUs yuciia 000pPOTOB YEpBsIKA MOTYT
BBI3BATh N3MEHEHHS C/IBUTA, HArPEeBaHMs 1/WIM BPEMEHH ITPEOBIBaHUS B DKCTPYAEpE.

B HEKOTOPBIX BapHaHTaX OCYIICCTBICHUS CTaauU (CTaausl) MPOBEICHUS PEAKIIUN W/WIIN CIIMBAHUS MOTYT
OBITH OCyIIECTBIEHBI B 9KcTpyaepe. Ctaauu (cTaans) MPOBEACHUS PEaKIUH W/WIHM CIIMBAHHUS MOTYT OBITH OCY-
IIECTBJICHBI B OKCTPYAEPE MPU BPEMEHH NPpeOBbIBaHMs B AHana3oHe oT npubiamsuressHo 0,1 1o npubnu3nTensHo
30 MUH, TaKOM Kak, HarpuMmep, B quana3oHe oT npudiansutensHo 0,1 mo npudnusurenshHo 10 muH, oT npubIn-
sutensHo 0,5 710 MpUONM3HTENHHO 5 MHH, OT MPHOIM3UTENbHO 1 10 mpuOimsurensHo 10 MUH, OT TPUOIH3H-
TeIbHO | 710 MPUOIM3UTENHFHO 5 MUH WX OT MPUOIM3HTENRHO | 10 mpuOmm3uTensHo 3 MuH. B ompeneneHHbIX
BapHaHTaX OCYIICCTBICHUS CTAIWU (CTaaWs) MPOBEACHUS PEAKIINH W/WIIN CIIUBAHUSA MOTYT OBITH OCYIIIECTBIIE-
HBI B OKCTpYJIepe MPH BpeMeHH NpeObIBaHMs, COCcTaBistomeM npuommutensao 0,1, 0,2, 0,3, 0,4, 0,5, 0,6, 0,7,
0,8,09,1,2,3,4,5,6,7,8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29 umm
30 muH. B HEKOTOPBIX BapuaHTaX OCYIIECTBICHUS CTAIUU (CTaIus) MIPOBEACHUS PEAKIIUU W/WUIH CIIUBAHUS MO-
T'YT OBITh OCYILECTBJIEHBI B OKCTPyepe NPH BPEMEHHU MPEOBIBAHUS, COCTABIIIOIIEM IPUOIU3UTENBHO 5 MuH. B
HEKOTOPBIX BapHaHTaX OCYLIECTBICHHS yBEJIMYCHHUE BPEMEHH NPEOBIBAaHMS JUIS CTaJUi IPOBEICHHS PEaKLIUH
W/WIM CIIVBAHUSI MOXKET 00ECIICUUTh MOIYYCHHE YBEIMUCHHOW BEJIMYNHBI MOIU(DHUIMPOBAHUS 3apsiia Ha OHo-
HoJmMepe.

Cranun (cTaans) MPOBENCHUS PEaKIMU W/WIM CIIUBAHUS MOTYT OBITH OCYLIECTBIICHBI B OKCTpYJIepe, Xa-
paKTEepHU3YIOIMEMCs YUCIOM 000POTOB YepBsaKka OT Mpubam3uTebHo 10 1o mpubmusutensao 500 06/MHH, TakKOM
KaK HIDKeCIeayromee, HO He OTPaHWYMBAIONIEMCS TOJIBKO 3THM: OT HpuOmu3uTensHo 10 1o mpuOIM3uTEensHO
200, ot mpubmu3uTenbHo 50 no npubmm3utensHo 200, ot npubausutenpHo 100 g0 npudnusurensHO 200, pH-
ommsutensHO oT 125 1o 250, ot mpubmmsuTensHo 100 1o mpubnmsutensHo 500 umu ot nmpubmm3uTensHo 90 10
npubmm3uTenbHo 130. B ompeneneHHBIX BapwaHTax OCYHIECTBIICHUS CTaguu (CTauvs) MPOBENCHUS PEaKIuu
W/WIIA CIIMBAHMS MOTYT OBITH OCYIIECTBIICHEI B AKCTPYyIEpPE, XapaKTepU3YIOIMIEMCsl YUCIOM 000pOTOB YepBAKa,
cocraBstronM npudmmsurenasHo 40, 50, 60, 70, 80, 90, 100, 110, 120, 130, 140, 150, 160, 170, 180, 190, 200,
210, 220, 230, 240, 250, 260, 270, 280, 290, 300, 310, 320, 330, 340, 350, 360, 370, 380, 390, 400, 410, 420,
430, 440, 450, 460, 470, 480, 490 wiu 500 06/MuH. B HEKOTOPBIX BapHaHTaX OCYIICCTBICHUS CTaJUU (CTAIH)
MPOBEICHUS PEaKLIUK /WM CIIMBAaHHUS MOTYT OBITh OCYIIECTBIICHBI B IKCTPYAEPE, XapaKTePH3YIOIEMCs YHC-
JIOM 00OPOTOB YEePBsKA, COCTABISIONIAM MPUOIH3UTEIBHO 120 06/MUH.

B HEKOTOPBIX BapHaHTaX OCYIICCTBICHUS CTaaWU (CTaausl) MPOBEICHUS PEAKIIUH W/WIN CIIMBAHUS MOTYT
OBITH OCYIIECTBICHBI B OJKCTPYyIepe, XapaKTEepH3YIOMIEeMCs 3HAUeHHWEM YICTHHONH MEXaHMYECKOW HSHEpPruu
(YMD), cocTaBistomuM 10 MeHbIel Mepe npuoamsutenbio 20 kJ[k/kr. B onmpeneneHHbIX BapHaHTax OCYIIe-
CTBJICHUS CTaANK (CTAI¥sI) MPOBEACHUS PEaKINH W/WIH CIIMBAHUS MOTYT OBITH OCYIIECTBICHBI B SKCTPYyIEpe,
XapakTepusyloniemMcs 3HaueaneM Y MO oT npubnusurensHo 20 mo nmpubdnusutenbHo 500 kJK/KT Hiu OT TpH-
OsmmsuTensHO 25 10 mpubnausutenbHo 250 k/k/kr. 3Hauerne YMD MOXKeT ObITh U3MEPEHO MPH UCTIONB30BaHUN
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METOJIOB, H3BECTHBIX VIS CIICIIUAIACTOB B COOTBETCTBYIOIICH 00JTACTH TCXHUKH.

Craaus TpOBEACHUS PEaKIUU MEKAYy OHMOIONIMMEPOM M areHTOM MOIU(UIIMPOBAHUS 3apsjga W CTaJus
CIIIUBAaHUS OMOTIOIMMEPa MOTYT MPOTEKATh OJHOBPEMEHHO. B anbTepHATHBHOM MM JIOMIOJIHUTEIBHOM BapHaH-
TaX B HEKOTOPHIX BAPUAHTAX OCYILECTBJICHHUS CTAJHs MPOBEICHUS PEAKIHH MEXKIy OHOMOIMMEPOM U areHTOM
MOU(UIIMPOBAHUS 3apsia U CTaAUs CLUIMBaHHS OMOIOIUMEPa MOTYT OBITh OCYILECTBJICHBI MOCIEI0BATEIBHO.
Takum 00pa3oM, B HEKOTOPBIX BAPHAHTAX OCYIIECTBICHUS CTaIsI MPOBEICHUS PEAKIIMH MEXKIy OHOTIOIUMEPOM
U areHToM MoAu(UIIMPOBAHUS 3apsiia MOXKET OBbITh OCYILIECTBIICHA CHAdala Ui TOJydeHHUs] OHOMOIMMepa C
MOM(UIIMPOBAHHBIM 3apsZOM, a MOCJE STOr0 MOXKET OBITh OCYIIECTBIICHA CTAJIHs CIIMBAHHS C OHOTIOITUMEPOM
¢ MOIU(UITUPOBAHHBIM 3aPSIIOM.

IIpuMepsbl yCTPOHCTB AJsT OCYIIECTBICHHUS CHOco0a HACTOSIIETO M300PETEHUS BKIFOYAIOT HIKCCICAYIO-
niee, HO He OTPaHUYUBAIOTCS TOJBKO 3THUM: IBYXUYCPBSYHBIC MMPECCHI C COHATPABICHHO M MPOTUBOHAMIPABICHHO
BPAIAIOIIUMUCS YEPBIKAMH, TCPMOKHHETHUCCKUEC KOMIIAYHJICPHI, BHICOKOCIBUTOBBIC CMECHUTEINH, JIOTIACTHBIC
CMECHTEIIU, CTATUYECKHAE CMECHUTEIH, CMECUTEIFHBIC YCTAHOBKH, CMECHTEIIBHBIC BaJIbIIBI OTKPBITOI'O THUIA, 3a-
KPBITBIH cMecuTellb BanOepu, 3amecouHas MalliHa, OTHOYCPBAYHBIA SKCTPYACP, YSPBIUHBIN IKCTPYIEP C OTCO-
COM Ta30B W/WIHM JBYXUYEPBSYHBIA IKCTPyAEp (HANPHUMEpP, ABYXUEPBSIUYHBIH SKCTPyAEp C MapauIebHBIMHU HIIH
KOHHYECKHUMU YepBsiKaMi). B HEKOTOPBIX BApHAHTAX OCYIECTBICHHS ISl OCYILECTBICHUS COCO0a HACTOSIIETO
M300pEeTeHHs HUCIONB3YIOT IKCTpyAep. [Ipumepsl KOHGUrypanuii YepBsIKOB BKIOYAIOT T€ BAPUAHTHI, KOTOPHIE
MPOWLIIOCTPUPOBaHbI Ha ¢Gur. 6. HuskocaBuroast KOHQUIypaiys yepBsika MOKET BKIIOYATh Majoe KOJINYECTBO
WM OTCYTCTBUE DJIEMEHTOB WJIM 30H, MHAYLUPYIOLIUX CABUT, BOJb 1O NPO(UIIO YepBsiKa, Ie dJIEMEHThI HIIH
30HBI, UHAYIHPYIOIINE CABHUT, MOTYT BKJIIOYATh 3JEMEHTHl WM 30HBI MEpeMEIINBaHUS, 3aMEIIUBAHUS W/UITU
o0pamieHns1, KOTOPhIC YBEITUYUBAIOT KPYTAIIUI MOMCHT WIIM HATPY3KY Ha JBUTATEINb MPH SKCTPYIUPOBAHUA IS
3aJJaHHOTO MAaccoBOro pacxoja. CpelnHe- W/WIM BBICOKOCABHIOBas KOH(UTYpalus YepBsKa MOXKET BKIIFOYAThH
YBEJIIMYCHHOE KOJMYECTBO 3JICMCHTOB WU 30H, HHAYIIUPYIOIIUX CIIBUT, B COMIOCTABICHUH C TEM, YTO HMEET Me-
CTO ISl HU3KOCABHUTOBOM KOH(QUTYpAIH YePBSIKa

B HEKOTOpBIX BapHaHTaX OCYIICCTBICHUS KOMIIOHCHTHI WUIM PEAreHTHI I OJTHON MIIM HECKOJNBKHUX CTaIHMA
B crtoco0e HACTOSIIEro n300peTeHUsl MOTYT OBbITh MEepeMelIanbl APYT C APYroM B CYXOM COCTOSIHHH Tiepen J0-
0aBJIeHUEM B DKCTpyJep. B anbTepHATHBHOM HIIH JOMOJIHUTEIHHOM BapHaHTE MOTYT OBbITh UCIIOJIb30BaHbI 1Ba U
Oosiee muTaTens (HapUMeEpP, MacCOBbIE MHUTATENN HEMPEPHIBHOTO NEHCTBHS), KOTOPhIC MOAAIOT IepeMelInBae-
Mbl€ KOMIIOHEHTBI WJIM PEAreHThl B OKCTpyaep. B onpeeseHHbIX BapHaHTaX OCYILIECTBICHHUS MOXET OBbITh HC-
MOJIE30BAHO MHOXECTBO 3KCTPYIEPOB [UIsl 3aIIUTHIBAHHS PACIIABAMU KOMIIOHEHTOB CMECH, TAKMM 00pa3oM, Kak
NPU COBMECTHOM JIKCTPYAMPOBAHUH. B HEKOTOPBIX BapHaHTAX OCYLIECTBICHHS OJWH WM HECKOJIBKO KOMIIO-
HCHTOB WJIM PEarceHTOB MOTYT OBITH OOABJICHBI B KCTPYACP B MOPOIIKO0Opa3Hoi ¢popme. KomnoHneHTam n/vim
CMECEBBIM COCTaBaM MOTYT OBITh MPUAAHBI Pa3MEphl MPH UCIIOIE30BAaHUH OOBIYHBIX CIIOCOOOB, TAKUX KaK Tal-
JICTUPOBAHKE, TPAHYJIMPOBAHKE U/IITU MIEPETUPAHUE.

Crioco6 HaCTOAIIEro W300PETEHUST MOXKET OBITh OCYIICCTBIICH W/WJIM PCATU30BaH B BHJIEC CHOCO0A OIHO-
CTYICHYATOTO TPSMOTO SKCTPYIUPOBAHUS WIH CIOCO0Aa MHOTOCTYIIEHYATOTO SKCTPYAUPOBaHUS. B HEKOTOPHIX
BapHaHTaX OCYIICCTBICHUS CIOCO0 BKIIIOYACT COCTABICHHE KOMITO3UIIMY, BCTPOCHHOE B TEXHOJIIOTHYECKYIO JIH-
HHIO. B HEKOTOPBIX BapHaHTaX OCYILIECTBICHHS CIIOCOO OCYILIECTBISIOT B KCTPYyiepe, BKIIOYAOIEM 110 MEHb-
1Ieil Mepe ZBe 30HbI PEaKI|H, U 110 MEHbIIeH Mepe JBE 30HbI PEAKINU HCIONB3YIOT JJIsl OJHOW WIIM HECKOJIBKHX
CTaJIMH B CIIOCO0€ TIOMyYeHHUST MOAU(DHUIIMPOBAHHOTO OHOTIOIMMEpa HACTOSIIETO H300peTeHus (HarpuMep, CIIIH-
TOTO OHomoymMepa ¢ MOAU(DUIIMPOBAHHBIM 3apsaoM). Hampumep, crmoco0® HACTOSAMIETO HW300pETEHUS MOXKET
BKJIIOYATh MPOBEJICHUE PEAKLUH MEXKITy OHOMOIMMEPOM M TI0 MEHbIICH Mepe OJHHM areHTOM MOIU(UIPOBa-
HUS 3apsa B IEPBOI 30HE PEAKIIMU IS TIOTYICHUs OHomoIuMepa ¢ MOTUPUIIMPOBAHHBIM 3apsIOM U CIIIMBAHUE
ononoauMepa ¢ MOIU(DUITUPOBAHHBIM 3apSJIOM BO BTOPOU 30HE PEAKIIUH JIJIS OIYUYCHHUS CIIMTOrO OHOMMOIUME-
pa ¢ MOIUGUIIMPOBAHHBIM 3aPSIOM.

B HEKOTOpBIX BapHaHTax OCYIIECTBIICHUS OJUH WU HECKOJIBKO PEarcHTOB MPH UX NTO0OABICHUU B IKCTPY-
JIep MOTYT UMETh MOPOIIKOOOpa3HyI (OpMYy U MOTYT HE MMETh (OPMY KHIKOCTH WIIM MACTHL. B HEKOTOPHIX
BapHaHTaX OCYIICCTBICHUS OIUH WM HECKOJBKO PEarcHTOB B MOPOIIKOOOpa3HOW (hopMEe MOTYT XapaKTepH30-
BaThCSI YPOBHEM COJICPKaHUS BJIArd, COCTABIAIOMMM Ipudmmurenasuo 20% (mac.) u menee. HekoTtopeie Bapu-
aHTBI OCYIIECTBIICHUS BKIIOYAIOT T0OaBIeHNEe OHMOTIOIMMepa W/MIIH 3apsHKEHHOTO OMOTIoNMMeEpa B KCTPYAEp B
MOPOIIKO0OpasHoit Gpopme n/mnm H00aBICHHE OMHOTO WM HECKOJBKUX JOTOJHUTEIBHBIX PEarcHTOB (HAIpH-
Mep, Moaudukaropa 3apsna, miacTuukaTopa, CIIMBATEN U TOMY MMOJOOHOTO) B SKCTPYIEP B MOPOIIKOOOpa3-
HOU (popme. OMH WIIM HECKOIBKO JOTIOTHUTEIHHBIX PEareHTOB MOTYT OBITh T0OOABIEHBI B TOHM kK€ CaMOU HITH
JIPYTroii 30He peaKkIlid, 9TO ¥ OUOTIOMMEp W/WIIH 3apsKEHHBINH ONOTIONUMED.

B HekoTOpBIX BapHaHTaX OCYIICCTBICHUS SKCTPYACP MCIOJIB3YIOT B KAYECTBE OJHOM 3aBEpIICHHON peak-
IMUOHHON €MKOCTH, KOTOpasi MOXKET JICJIaTh BO3MOXHBIM MPOX0XKICHUE PEaKIUK BJOIb MO BCCH IITUHE IKCTPY-
nepa. B ciyuae mpemycMmarpuBaHus HamUuus ABYX M 0ojee 30H PEaKIUH MOTYT OBITh HE3aBUCHMO IIOYYCHBI
W/WIIA U3MEHEHBI OJTHO WJIM HECKOJIBKO TEXHOJIOTHYECKHUX YCIOBUH (HAIpUMeEp, TEMIIepaTypa, CIBUT H TOMY IO-
JIOOHOE) B OJHON WM HECKOJBKUX 30HAX peakiuu. HeKoTopble BapHaHTHI OCYHICCTBICHHS MOTYT BKIIFOYAThH
npeIycCMaTpUBaHUE HATHYUS OTIMYHBIX TEMICPATYPhl W/WIHM JJIEMCHTA YEpBsKa IO MEHBIICH Mepe B OIHOMN
30HE PEaKlUH B COMOCTABICHUU C TEM, YTO UMEET MECTO B PYyroi 30He peakimu. Hampumep, B HEKOTOPBIX Ba-
pHaHTax OCYIIECTBICHHUS B 30HY NMUTAHUS B OKCTPYAEPE MOXKET ObITh BBEIeHA CMECh U3 OHOMoIMMepa (HarpH-
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Mep, Kpaxmalia), IIacTU(QHUKATopa, areHTa MOAUGUIIMPOBAHUS 3apsjia M KaTtajau3aropa, ¥ B 3KCTPYyIEpe CMeCh
MOJKET 00pa30BEIBATh TOMOTCHHYIO PEaKIIMOHHYIO CMECh. Peakius, mpoTeKaromas B 3KCTPYAepe, MOKET OBITh
MoauduIpoBana (HalpuMep, YCKOpeHa W/HUITH 3aMeJJIeHa) B pe3yIbTaTe BapbHPOBAHMS TEMIIEPATYpPhl B OJTHON
WIIM HECKOJIbKHMX 30HAX PEaKHH B IKCTPyAepe. B HEKOTOPBIX BapHaHTaX OCYILECTBICHHUS PEaklusl MOXKET OBbITh
YCKOpEeHa B pe3yJibTaTe YBEINYCHHs TEMIIEPaTypbl B OJHON MM HECKOJBKHX 30HAX peakiuu B aKcTpyxaepe. He-
KOTOpBIE BAPUAHTHI OCYLIECTBICHNUS MOTYT BKJIIOYATh MPUIIOKESHUE CIBUra B OJJHOM MJIM HECKOJIBKUX 30HaX pe-
aKI[M1, TAKUX KaK, HAIPUMEP, 30Ha 3 W/WIK 30Ha 5 SKCTpYZepa, B Pe3yIbTaTe HATMYUS HIIEMEHTOB HHTEHCUBHO-
ro MepeMelIMBaHMs Ha YepBsKe Ui OOJErdeHusl MepeMelInBaHus W/UIH TPOXOXKICHUS PEaKIUu, WHIYIHPO-
BaHHOHM CIBUTOM. B HEKOTOPHIX BapHaHTaX OCYIIECTBICHHS MOTYT BapHUPOBATHCS HIIU IOJICTPAUBATHCS JITHHA
Pa3IMYHBIX 30H PEaKUUU W/WIU JJIHHA CaMOTo JKCTpynepa (HampuMep, B pe3yiabTaTe MepeMEIeHHs 30HbI Ha-
THETaHUs OJIMDKE K KOHILY 3KCTpyJepa), TaKUe BapHAIlUH MK MOJICTPAUBAHUS MOTYT MOAH(DUIIUPOBATH CTCIICHD
MPOXOXKACHUS peakiuu. JmuHy 3KCTpyaepa B o0IIeM ciiydae ONPEeIIIOT MO COOTHOIICHUIO MEXITy JITUHON U
nmuamerpoM wiu L/D.

B HEKOTOpBIX BapHaHTaX OCYIICCTBICHUS SKCTPYACP MOXKET OBITh HUCIONB30BaH B KAUECTBE IOCIICAOBA-
TENBHOTO peakTopa. Hanpumep, B HEKOTOPBIX BapUaHTaX OCYIICCTBICHUS B 30HY NMUTAHHs YKCTPYAEPa MOXKET
OBITH BBeJIEHA CMECh M3 OHMomoimMepa (HampuMep, KpaxMana), IacTuQUKaTopa U areHTa MOAUQHUITIPOBAHUS
3apsina. CMech MOXeT ObITh Harpera Mo Mepe ee TPaHCIIOPTHPOBAHUS Yepe3 OJIHY MM HECKOJBKO 30H PEakiuu
(HanpuMep, OJJHY MJIM HECKOJIbKO 30H HaYaJlbHOM peakluy, TakKue KaK, HalpuMep, 30HbI 1 U 2) MpH UCTIONIbh30Ba-
HHUH SJIEMEHTOB TPAHCIIOPTUPOBAHUSI Ha YEPBSIKE, U B PEAKIHIO ¢ OHOMOIMMEPOM MOXKET BCTYNATh areHT MOJH-
(unmpoBaHus 3apsga ¢ 00pa3oBaHHEM OHOIOJIMMEPA ¢ MOAN(PUIIMPOBAHHBIM 3apsioM. [Tociie 3Toro B 0OIHY WIIH
HECKOJIBKO 30H peakiuu (HampuMmep, 30Hy 3) MOKET ObITh JOOABICH CITUBAIOIININ areHT 00 B TBEPAOH, JINOO
B XKHUIIKOH opMe JUIS MOTYYCHHUs CIIUTOr0 OHONOINMepa ¢ MOAUGHUIIMPOBAHHBIM 3apsioM. B HEKOTOPBIX Bapu-
AHTaxX OCYILIECTBIICHUS TIOCIIC 30HBI (30H) PEeakKlUK, B KOTOPOI JOOABISUIA arcHT MOAUGUIIMPOBAHUS 3apsaaa, Ha
YepBSKE B OJHOW WJIM HECKOJBKUX 30HAX PEAKIUU (HAIIPpUMEp, B 30HE 4 W/IITH 5) MOXKET OBITh PACIIOJIOKEH 3JIc-
MEHT YepBsKa HHTCHCHBHOTO MEPEMEIIUBAHUS IS TIEPEMEIINBAHUS CIIUBAIOIICH NOOABKH ¢ OHOTIOIMMEPOM C
MOU(UIIMPOBAHHBIM 3apsiioM. [IpoxoskieHrHe peakiuy CIIMBaHKUsI MOYXKET ObITh 00JIErd4eHO PH UCTIOJIb30BAHUH
pa3UYHBIX TEMIEPATyp W/WIIK Pa3IMuHBIX DJIEMEHTOB YepBsiKa B OJHOI MM HECKOJbKHX 30HAaX peakuuu (Ha-
npuMep, 30He 4 /i 5). B HEKOTOPBIX BapHaHTaX OCYIIECTBICHHS B dKCTpynep (HampuMep, B 30HE peakiyuu
MOOIM30CTH OT KOHITA KCTPyAepa, TAKMM 00pa3oM, Kak, HaIpuUMep, B 30HE 6) MOXKHO HarHeTaTh MeHO00pa3oBa-
Teb (HAampuMep, BOAY), YTO MOXKET BBI3BIBATH PACHIMPEHHE CIIUTOTO OHOTIONMMEpa ¢ MOAU(PUIIMPOBAHHBIM
3apsiIOM TI0 MEpe €ro BbIXO/a M3 SKCTPY3MOHHOM rojoBKH. HekoTopble BapHaHThI OCYIIECTBICHUS BKIIIOYAIOT
HAXOXXJICHUE OUOTMOIMMEpa, BBEICHHOTO B 30HY IUTAHUS SKCTPYACPa, B IOPOIIKOOOpa3HOil opme.

B HekoTOpBIX BapHaHTaX OCYIICCTBICHUS CIIOCOO HACTOSIIETO U300PETEHUS MOXKET BKIIFOYATh BCIICHUBA-
HHUE MOIU(DUIMPOBAHHOTO OUOTIONMMEpPa HACTOSIIETO U300pETeHUS (HAIpUMEp, CITUTOTO

ouomnonuMepa ¢ MOIUGUIIMPOBAHHBIM 3apsiioM). BelieHHBaHNE MOXKET OBITH MPOBEACHO JUTS HHIYITUPOBA-
HUS (POPMHUPOBAHUS MTOPUCTOCTU W/WIIK pa3Mepa CBOOOTHBIX MPOCTPAHCTB MOJU(PHIIMPOBAHHOTO OHOTIONHNMEDA,
TaKuM 00pa3oM, KaK B Pe3yJIbTaTe PACKPHITHS W/WIN YBEIHUCHHS MMOPUCTOCTH STYcCeK. BeieHnBaHHE MOKET CIIO-
cOOCTBOBaTh YBEJIMUYCHUIO M30JIMPOBAHUS, CBA3bIBAHMS, a0COPOMPOBAHHMsI, XEIATUPOBAHMUS, MOTJIOMICHUS U TaK
Jianee TeKy4dei cpefibl, 3apsDKEHHBIX YacTHIl W/UITH MeTallia. B HEKOTOPBIX BApHAHTAX OCYIIECTBICHUS MOITU(H-
[UPOBAHHBINA OUOMOJIMMEDP MOXKET UMETh OTKPBIThIE COCAMHEHHBIE MOPBI, KOTOPbIE MOTYT 00Jier4aTh Maccore-
peHoc B MOAMGHUIMPOBAHHOM OHOMONMMEPE U JOCTYI MOHOB B TEKy4el cpelle K LIEHTPaM CBSI3bIBAHUSI HOHOB
MOAU(HUIIMPOBAHHOTO OHOIOIMMepa. BeneHnBaHne MOAUPUITUPOBAHHOTO OHOTIOIMMEpPa MOXKET MOIUMDUITHPO-
BaTh (HAPUMEp, YBEIMYHMBATEH WU YMCHBIIATh) BA3KOYIPYTHUE CBOHCTBA MOIU(DUIIMPOBAHHOTO OHOIIONIAMEDA.
B HEKOTOPBIX BapuaHTaX OCYIICCTBICHUS BEIMYMHA WM CTEIICHb MOAUGMUIIMPOBAHUS MOTYT BapbHPOBAaHUS B
3aBHCHUMOCTH OT KOJIMYECTBA TEKy4el cpeipl (HarmpuMep, BOAbI, TUOKCHAA YTICpOoia, a30Ta M TOMY OJ00HOTO),
abcopOMPOBaHHOW B MOIU(PHUIIMPOBAHHOM OHOIIOTUMEPE BO BPEMsl BCTICHUBAHUSL.

IMeHoOOpa3oBaTEIh MOXKET MPEACTABIATH COOON XUMHYCCKHHA areHT win (U3NYecKuid areHT. [Ipumepsr
MEHOOOpa30BaTeNcH BKIIIOYAIOT HIDKCCICIYIOIIEe, HO HE OTPAHUYHMBAIOTCS TOJNBKO ATHM: CBEPXKPHUTHYCCKUN
a3oT (N,), kapbonar kanbius (CaCOs), Boga (Hampumep, BOJISHOM Tap) W/WIIA CBEPXKPUTHUECKUNA TUOKCHT yT-
nepoxaa (CO,).

B HEKOTOPBIX BapuaHTaX OCYIIECTBICHUSI CIIOCOO HACTOAIIETO M300PETEHUsT MOXKET BKIIIOUATh 00paboTKyY
MOIU(DHUIIMPOBAHHOTO OHOTIONMMEpPa HACTOSIIET0 N300peTeHus (HampuMep, MOCIeAYIONyI0 00paboTKy), TAaKyIO
KaK, HalpuMep, TeTuIoBas 00paboTka OromomMepa ¢ MOAU(PUIIMPOBAHHBIM 3apPSIOM W/WJIHM CIIMTOTO OUOTIONH-
Mepa ¢ MOJAM(MUIIMPOBAHHBIM 3apsiIOM MOCIE SKCTpyAupoBanus. [locnenyromias o0paboTka HACTOSILIETO H30-
OpeTeHUsT MOXKET YBEIMYHBATH CTCIICHb CIIMBAHWS, MPUCYTCTBYIOIIETO B MOIU(DUIIMPOBAHHOM OHOIMOIAMEpE
HACTOSIIETO N300PETCHUSI W/MITH MOXKET YBEIHMYUBATH /WM YIYYIIATh TUIOTHOCTH 3apsiia W/Wid MOAUGUITHPO-
BaHUE 3apsaa MOTUPHUIMPOBAHHOTO OHMOMONMMepa. B HEKOTOPBIX BapHaHTaX OCYIIECTBICHHS IMOCICIYIOIIAS
00paboTKa HACTOAMIETO U300PETECHHSI MOXKET YMEHBIIIATh PACTBOPUMYIO Tellb-(PPaKIUi0 B MOTUPUIHPOBAHHOM
ounonouMepe. MoauduiupoBaHHbIH OHOMIOIMMED B TBEPHAOH (OpME MOKET OBITH MOJBEPTHYT IOCIEAYIOIICH
00paboTke. B HEKOTOPBIX BapHaHTaX OCYIIECTBICHUS MOCIEAYIOMAs 00paboTKa HACTOSIIETO H300PETECHHS MO-
JKET TOHKO HACTpawBaTh W/HIU MOTU(PHUITUPOBATHL CBOWCTBA MOJU(DHIIMPOBAHHOTO OHOMOIUMEpPA HACTOSIIETO
N300peTeHUS.
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[Mocnenyromas 06paboTka MOXKET BKIIIOYATh HarpeBaHWEe MOIU(UIMPOBAHHOTO OHomoimMmepa. B HekoTo-
PBIX BapHaHTaX OCYIIECTBIICHHUS CIIOCO0 HACTOSILIET0 H300pETEHHUSI MOKET BKIIFOYATh HarpeBaHUEe MOIU(PHUIIUPO-
BAaHHOTO OWoOIIONIMMEpa NpH Temneparype ot npudanzutensHo 80 no npubmmsntensHo 180°C, Takol kak, Ha-
npumMep, ot npudausutenabHo 100 g0 nmpubnausutensao 150°C win ot mpubausutenbHo 120 10 MpuOIU3UTETHHO
140°C, B TeueHue nepuoaa BpeMeH! OT MpuOIm3uTensHo 0,5 MUH 10 IPHOIH3UTENLHO 24 9, TAKOM Kak, HaIpH-
Mep, OT MPHOIU3UTENBHO 5 10 npubmm3nTensHo 180 MuH nim ot npudansnTensHo 30 no npubnusurensHo 90
MHH. B HEKOTOpBIX BapHaHTax OCYLIECTBICHHUS MOCIEAyIomas o0paboTka MOXKET BKIIIOYATh HarpeBaHUE MOJH-
¢unmpoBaHHOTO OHOTIOIIMMEpPa TPH TeMIieparype oT npubmmsuTensHo 110 o npubmmsutensao 130°C B Teue-
HUE TeproJia BpeMeHU OT NMpubam3utenbao 60 10 npudmmsurensHo 120 MuH. B HEKOTOPBIX BapuaHTax OCYIIe-
CTBJICHHS TIOCTeayromas o0paboTka MOXET BKIIOYaTh HarpeBaHue MOAM(DHUIIMPOBAHHOTO OHOTOIUMEpA TIPH
Temriepatype ot npubmmusntensHo 130 o npubmmsntensHo 150°C B TeueHHe neproja BpEMEHH OT NMPUOIH3H-
teapHO 10 10 mpubnm3uTensHO SO MUH.

B HEKOTOpHIX BapHaHTax OCYNIECTBICHHS CIOCO0 HACTOSIIETO M300PETCHHS MOXKET BKIIOYATh yJaleHUE
13 MOANGHUIIPOBAHHOTO OMOMTOIMMEPa HACTOSIIETO N300pETEHISI HEIPOPEarHPOBABIINX PEATeHTOB, PACTBOPH-
MBIX W/WJIA HA3KOMOJICKYJISIPHBIX BEIIECTB W/IUIH MPOAYKTOB PA3JIOKEHH, TaKOe KaK, HapHMep, B pe3yJabTaTe
MPOTIONIACKUBAHUS, THANIN3a W/IIN TaK Jajiee Uil MOIU(HUIMPOBaHHOTO OmomonmMepa. HekoTopeie BapHaHTHI
OCYIIECTBIICHHS BKIIOYAIOT yaJICHHE HEMPOPEarupoBaBIINX PEareHTOB M3 MOAU(PHUIMPOBAHHOTO OHOMOINMEpa
nocyie rmocienyromeii 00padoTkn. HekoTopbele BapHaHTBl OCYIIECTBIECHHUSI HACTOSIIETO H300pPETEHHS MOTYT
BKJIIOYATh BBICYLIMBAaHHE MOIU(UIIMPOBAHHOrO OHOMOJMMEpa (HalpuMmep, BBHICYIIMBAHUE IIPH TEMIIEpaType,
cocrasisttomeit npuom3uTenbHo 40°C). B HEKOTOPHIX BapHaHTaX OCYIIECTBICHHS CIIOCO0 HACTOSIIETO N300pe-
TEHHSI MOKET BKJIIOYATh NMpHIaHUEe MOAU(UIMPOBAHHOMY OHOIIOIMMEPY Pa3MEpOB IPH HCIIOIB30BAaHUH OObIY-
HBIX CII0CO0O0B, TAKNX KakK, HApHMep, TabJIeTUPOBaHKE, TPaHYIMPOBAaHUE, pa3MalIbIBAHNE W/HIU ITEpETHPAHUE.

B cooTBeTcTBUM ¢ HEKOTOPHIMH BapHaHTaMH OCYILIECTBJICHHs HACTOSAIIEr0 M300pEeTeHHs CIIoco0 HacTos-
mero n300peTeHNsI MOXKET BKJIIOYATh ITOydeHHEe TOMOTEHHOH peakIMOHHON CMECH, CoAepiKamiel Kpaxmal 1o
MEHBIICH Mepe OAWH areHT MOIU(PHUINPOBAHMS 3apsia, Heo0s3aTeIbHO, 0 MEHBIIEH Mepe OOUH IUTacTH(HKA-
TOp W HEOoOsS3aTeNbHO KaTaln3aTop, W NPOBEICHHE PEAKIIMH MEKAY KpaxMaloM W 10 MEHBIIEH Mepe OJIHIM
areHTOM MOAMMDUIIMPOBAHMS 3apsia U HOIyIeHUS KpaxMalia ¢ MOANGHUIIPOBAHHBIM 3apsaoM. B HeKoTOphIx
BapHaHTaX OCYIICCTBICHHS IO MEHBIIEH Mepe OOMH areHT MOAM(MUITMPOBAHMS 3apsia MOXKET IpPEACTaBIATH
co0OM KHUCTIOTY, TaKyl0 KaK, HallpuMep, JJUMOHHAS KHCJIOTa, He0Os3aTeIbHbIN 110 MEHBIIEH Mepe OIUH IUIACTH-
(buKaTop MOXKET MPEACTaBIATh COOOH BOAY /WM TIMIEPHH, H/WIN HE0OsN3aTeIbHBIN KaTaun3aTop MOXET Ipel-
CTaBIATh coOoi runodocdur Harpus. Cragus NMPOBENCHUS PEaKIMH MOXKET BKJIIOYATh MPOBEICHHE PEAKLUH
MEX1y KpaxMajloM M areHTOM MOAN(GHUINPOBAHUS 3apsiia (HalpuMep, JJUMOHHOW KHCIIOTOW) PH COOTHOLIEHUH
B auanazone ot 0,1:1 no 4:1 (arent MoauuIMPOBaHUS 3apsaa: KpaxMal), TakuM 00pa3oM, Kak, HallpuMep, IpH
cooTHomIeHnH B quana3one ot 0,5:1 mo 2:1 wm ot 1:1 mo 3:1.

Kpaxman ¢ MmoguduimpoBaHHEIM 3apsAA0M MOXKET OBITh CIIHUT C JPYTUM OHOMOIMMEpPOM, TaKHUM Kak, Ha-
pUMeEp, XUTO3aH, IS TMOTyYeHHsI CIIUTONW CHCTEMBI KpaXMal-XHTO3aH C MOIU(HUIIMPOBAHHBIM 3apsaoM. B He-
KOTOPBIX BapHaHTaX OCYIIECTBIICHHUS XUTO3aH SBIECTCS HMOABEPTHYTHIM MOIU(HUIIMPOBAHUIO 3apsaa TaKUM 00-
pa3oM, KaK HIKECIeIyIolee, HO He OTPaHWYHUBAIONINMCS TOJIBKO 3TUM: B pe3yJbTaTe MPOTOHUPOBaHMA. B om-
peleNeHHBIX BapuaHTaxX OCYIIECTBICHHS CITIOCOO MOXKET BKIIFOYATh OOBEAMHEHHE KpaxMaiaa ¢ MOAU(PHUIINPOBaH-
HBIM 3apsIOM C XHTO3aHOM, [0 MEHBIICH Mepe OJHUM IIACTU(UKATOPOM M HEOOs3aTeIHbHO areHTOM MOIU(H-
IIUPOBAHMS 3apsijia ¥ CIIMBAHUE KpaxMasla ¢ MOAU(UIIMPOBAHHBIM 3apsAloM U XUTo3aHa. B HEKOTOpHIX BapHaH-
Tax OCYLIECTBIICHHS areHT MOJU(DHUIIMPOBAHUA 3apsiia MOXKET MPEJCTABISATh COO0H KHCIIOTY (HampuMep, yKcyc-
HYIO KHCJIOTY, TaKyIO KaK JIeJsiHasl WJIM KOHLICHTPUPOBAaHHAsI YKCYyCHasl KHCJIOTA) U MOKET BCTYIATh B PEAKIIMIO C
XHMTO3aHOM C 00pa30BaHHEM XMTO3aHa ¢ MOAN(MHUIMPOBAHHBIM 3apsA0M, KOTOPBIH MOXKET OBITh CIIHUT C Kpaxma-
JIOM C MOIM(HIIMPOBAHHEIM 3apsIOM. B HEKOTOPBIX BapHaHTaX OCYILECTBICHUS XHTO3aH ¢ MOAM(MHUIIMPOBAH-
HBIM 3apsIOM MOJKET OBITH MOJIy4eH B PE3yJIbTaTe MPOBEACHHUS PEaKLMH MEXIY XUTO3aHOM M YKCYCHOH KHCIIO-
TOW B KOJIMYECTBE OT MpHONIM3UTENbHO 1 10 mpubmmsurensao 40%, TakoM Kak, HalpuMep, OT MPUOIU3UTEIFHO
2,5 no npubmuzutensho 13% wu ot mpubmmsurensHo 20 mo mpubnmurensHo 40% mpu pacdere Ha Maccy XH-
TO3aHa, TJe¢ YKCYCHYIO KHCIOTY H0OaBIIOT HEMOCPEACTBEHHO K XHTO3aHy IIPH OTCYTCTBHU BOJBI.

Crioco6 monydeHus] CIIUTOW CHCTEMBI KpaxMal-XHTO3aH ¢ MOIU(HUIMPOBAHHBIM 3apsiOM MOXKET
BKITIOYATH MOJa9y B SKCTPYAEp Kpaxmaja B KOIHIECTBE OT MPUOIM3UTEIBHO 5 10 mpubnusutensHo 50% (Mac.)
M XUTO3aHa B KOJMYECTBE OT MPUOIU3UTENHHO 5 10 mpubnmutenbHo 50% (Mac.) s MOTydeHNsI TOMOT€HHON
peakuMoHHOM cMecH. B HEKOTOPHIX BapHaHTax OCYIIECTBICHUS! XUTO3aHOM MOXKET OBITh XUTO3aH ¢ MOIU(UIIH-
POBaHHBIM 3apsIoM. | 'OMOTeHHas! peakIIMOHHAsI CMECh MOXET, KpOME TOT0, COJepKaTh areHT MOAN(HUINPOBa-
HUS 3apsja (HarmpuMmep, JIMMOHHYIO KHCIIOTY) B KOJHMYECTBE OT NPUOIM3HUTENHHO 5 10 NPUOIM3NUTEIHHO
40% (Mmac.), KaTamu3aTop B KOJUYECTBE OT mpuOnu3utenbHo 0,1 mo npubnmsurensHo 5% (Mac.) U miacTu(uKa-
TOp B KOJMYECTBE OT MpuoOIu3uTensHo 20 mo nmpubnusutensHo 40% (Mac.).

B CcOOTBEeTCTBHH C HEKOTOPHIMH BapHaHTaMHU OCYIIECTBICHHUS CIIOCOO HACTOAIIETO M300PETCHHS MOXKET
BKJIIOYATh

oOBeIMHeHNEe KpaxMmala, XHTO3aHa, 110 MEHBIIEH Mepe OTHOTO areHTa MOAU(DHUITMPOBAHMS 3apsiaa, KaTalu-
3aTopa ¥ ITacTHPHUKATOpa IS TTOTyYeHIsI TOMOTEHHOM PeakIMOHHOM cMecH;
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MOIUGUIMPOBAHUE 3apsiia KpaxMalla U XUTO3aHa JIJIs TOTYYCHUS KpaxMalia ¢ MOAU(HUIIPOBAHHBIM 3apsi-
JIOM ¥ XHTO3aHa C MOJU(HUIIMPOBAHHEIM 3aPsAI0M;

CIIMBaHUE Kpaxmajia ¢ MOIMU(HUIIMPOBAHHBIM 3apsAAOM M XHTO3aHA ¢ MOAMMDHUIIMPOBAHHBIM 3apSIOM JUIA
TIOJIY9YCHHUS CITUTON CHCTEMBI KPaxMaJl-XHUTO3aH ¢ MOTU(PHIINPOBAHHBIM 3apsI0M.

B HEKOTOPBIX BapHaHTaX OCYIIECTBICHUS CTaaNs OOBEANHEHUS MOXKET OBITh OCYIISCTBIICHA B PE3YJIbTaTe
BBEIICHNS, JOOABICHNS, IOJa9l, HATHETAHNS W/WJIHM TaK Jlajiee BCeX KOMIIOHEHTOB B SKCTPYJEp IO CYIIECTBY B
OITHO H TO K€ BpeMs. DTO MOXET C/IeJaTh BOSMOXXHBIM OJHOBPEMEHHOE MPOX0XKIECHHE PeaKInuii MOIUPHUIIPO-
BaHU 3apsi/ia M CIIMBAaHUS.

B HEKOTOpHIX BapHaHTaX OCYIICCTBIICHUS CIIOCOO HACTOSIIETO H300PETCHUS MOXKET BKITFOUATh

00BeIMHCHHE KpaxMalia, IEpPBOTO areHTa MOAUGMHUIIMPOBAHUS 3apsa U KaTaau3aTtopa JJis MOTyYeHHS TOo-
MOTEHHOM PEaKIIMOHHOM CMECH, COJIepKAIICH KpaxMall ¢ MOAU(DUITUPOBAHHBIM 3aPsIIOM;

nmo0aBJIeHUE XWUTO3aHA, TIACTH(UKATOpPA M HEOOS3aTeIBHO BTOPOTO areHTa MOAM(UIIUPOBAHUS 3apsaa B
TOMOTCHHYIO KOMITO3HUIIHIO, COJCPIKAIYIO KpaxMall ¢ MOIUGUIIMPOBAHHBIM 3apsIOM; U

CIIMBaHUE KpaxMaia ¢ MOAUGUIMPOBAHHBIM 3apsIOM M XHUTO3aHA I TOJYYCHUS CIINTOH CUCTEMBI
KpaxMaJI-XUTO3aH C MOAN(DHUIIIPOBAHHBIM 3aPSIOM.

XUTO3aH B HEKOTOPBIX BapHaHTaX OCYIIECTBICHHUS MOXET OBITh MOABEPTHYT MOTU(DHIIMPOBAHUIO 3apsia
W/MM 100aBiIeH B AKCTPYJEp B MPHUCYTCTBUHU areHTa MOTUGHUIIMPOBAHUS 3apsiia, TAKOTO KakK, HalpUMep, JIeas-
Hasl YKCyCHasi KUCJIOTa. B HEKOTOPHIX BapHaHTaX OCYIIECTBICHUS B CIIOCOOE MOTYT HCIIONB30BaTh MHOKECTBO
BITyCKHBIX OTBEPCTHH dKcTpyAepa. Hampumep, kpaxmai, mepBblif areHT MOIUGHUIIMPOBAHUS 3apsiia U KaTaan3a-
TOp MOTYT OBITH JOOABIEHBI B MEPBBIX BITYCKHOM OTBEPCTHH W/WIM 30HE PEAKIMH B DKCTPYyIepe, a XUTO3aH,
IACTH(GHUKATOP U HEOOA3ATESIHFHO BTOPOH areHT MOIUGUIIMPOBAHUS 3apsiia MOTYT OBITh JOOABICHBI BO BTOPHIX
BITYCKHOM OTBEPCTHU W/WJIM 30HE PEAKIMU B JKCTPyAEpE. DTO MOXKET CHIEIaTh BO3MOXKHBIM OJHOBPEMEHHOE
W/WITK TIOCIICAOBATEIFHOE IPOXOKIACHUE PEaKIMid MOTU(PHUIIMPOBAHIS 3apsi/ia U CIIIMBAHUS.

B ompeneneHHBIX BapHaHTaX OCYIIECTBICHHS CIIOCO0 HACTOSIIETO N300PETEHUSI MOXKET BKIIFOYATh

00BeIMHCHHE KpaxMaja, MEepBOr0 arcHTa MOJU(HUIMPOBAHHS 3apsia W KaTaau3aTopa A IONydYCHHS
KpaxmaJia ¢ MOIU(HUIIMPOBAHHBIM 3aPSI0OM;

MTOJydeHHE TOMOTCHHOW PEAaKIMOHHON CMeCH, cozaepiKamied Kpaxmall ¢ MOAM(HUITUPOBAHHBIM 3apsiioM,
XUTO3aH, TIaCTU(QUKATOP B HE0OS3aTETLHO BTOPOI areHT MOIUGUITUPOBAHHUS 3apsia; H

CIIMBaHUE KpaxMaia ¢ MOAW(HUIIMPOBAHHBIM 3apsAIOM M XHUTO3aHA U TONYYCHHUS CIINTOH CHUCTEMBI
KpaxMaJI-XUTO3aH C MOAN(DHUITIPOBAHHBIM 3aPSIOM.

OTO MOXET caenaTh BO3MOXHBIM OJHOBPEMEHHOE IPOXOXKACHHE PeaKkuuii MOANGHUIIMPOBAHUS 3apsiaa H
crmBaHus. XWTO3aH B HEKOTOPBIX BapUAHTAX OCYIICCTBICHUS MOXET OBITh MOJIBEPTHYT MOIUDHUIIMPOBAHUIO
3apsaa u/wim 100aBleH B OKCTPYICp B MPUCYTCTBUH areHTa MOIU(BUIIMPOBAHUS 3aps/ia, TAKOTO KaK, HAIpPHUMeED,
JensHas YKCYCHAsl KUCIIOTA.

B HEKOTOPHIX BapuaHTaxX OCYIIECTBICHHS KpPaxMall ¢ MOIUGMHUIIMPOBAHHBIM 3apsAA0M MOJTYYarOT U/HITH 00-
Pa3yroT B pe3yabTaTe MOIYYCHUS TOMOTCHHOM PEaKIIMOHHOM cMecH B 3kcTpyaepe. Kpaxman ¢ MonudumupoBaH-
HBIM 3apSIOM MOXET OBITh JKCTPYAUPOBAH, a IKCTPYAAT HEOOS3aTEIBHO MOXKET OBITh MEPETEPT B MOPOIIOK
n/vunm tadsietupoBad. [locae 3TOTo SKCTPyIaT MOXKET OBITh OOBEAMHEH C XUTO3aHOM, TUIACTH(HUKATOPOM U He-
00s13aTeTFHO BTOPBIM areHTOM MOAUMUITMPOBAHNUS 3apaa ISl MOTYICHNS TOMOT€HHON pEeaKIIMOHHONW CMECH.

Crioco6 HacTosmIero n300peTeHUsT MOXKET 00eCTeunTh ModydeHHe (GOPMOBAHHOTO MOIUMUITMPOBAHHOTO
OuornoymMepa (HarmpuMep, CITUTOr0 OHOIoIMMepa ¢ MOAH(PHUIIMPOBAHHBIM 3apsaoM). B HEKOTOPHIX BapHaHTax
OCYILECTBIICHHS CIIOCO0 MOYET BKJIIOYATh IEPETHPAHKE, Pa3MajbIBaHHE, TabJeTHPOBAaHNUE, BEITSATHBAHIE, ITPEC-
coBaHue, MPOGUINPOBAHKIE H/WIH TaK Jajiee UIs MOTydeHus: (OpMOBAaHHOTO MOAUMDUITUPOBAHHOTO OHOMOIHNME-
pa HacTosmero uzoopereHus. @OPMOBaHHEIA MPOJAYKT MOKET UMETh JIFOObIC Mo Wik W/uiu pasmep. B Heko-
TOPBIX BapUAaHTaX OCYILIECTBIICHHUS CIIOCOO HACTOSINETO H300PETCHUs MpEIiaracT MHOXECTBO (POPMOBAaHHBIX
MPOAYKTOB, MO CYIIECTBY, C OAHOPOJHBIMU Pa3MEpPOM W/UIIK TpoQuiieM (HampuMep, IPU BapbUPOBAHUH IO Pa3-
Mepy H/WITH IpOoQIUTI0 MeHee YeM Ha mpuonu3utensHo 20%). B HEKOTOPBIX BapuaHTaX OCYIIECTBICHHUS CIOCO0
HACTOSIIETO U300peTeHHs MpeyiaraeT MUPOKUH aCCOPTUMEHT pa3MepoB w/win npoduiei yactul. B HekoTo-
PBIX BapHaHTaX OCYIIECTBIICHUS CIIOCOO HACTOSIIETO M300PETCHHSI MOXKET 00ECTICUHTh TIOMydeHUE MOIU(PHUITH-
POBaHHOTO OHOTONMMepa (HampuMep, CIIUTOTO OMOIoJIMMEpa ¢ MOJAU(DHUIIMPOBAHHBIM 3aPsIOM), KOTOPBIA MMe-
eT hopmy OMCEpHHBI, CTONOWKA, JINCTA, MMOPOIIKA, YaCTHIIBI (HAPUMED, HAHOYACTHUII, MUKPOYACTHUI] ¥ TOMY TIO-
JIOOHOTO), JISHTHI, BOJIOKHA, TUICHKH, TA0JETKH W/WIH T.I1. B HEKOTOPBIX BapHaHTaX OCYIIECTBICHHS CIIOCO0 Ha-
CTOSIIIIETO U300PETEHUST MOKET O0ECIICUUTh MOTYICHHE MOIUPHUITMPOBAHHOTO OronoauMepa B (hopMe JacTHUIbI,
uMeronIei auamerp oT mpuoam3uTenbHo 1 g0 2000 MKM, TakuM 00pa3oM, Kak HIDKecIeayromee, HO He OTpaHU-
YHMBAIOIIUMCS TOJIBKO 3THM: OT npuOmm3utensHo 10 o npubamsurensro 1000 Mxm, ot npubnusurensho 100 mo
npubmnznTensao 1000 MM mimi ot npubmmsuTensHo 300 mo npudnusurensHo 800 MKM. B HEKOTOpPBIX BapHaH-
TaX OCYIICCTBICHUS MOAUDUIIMPOBAHHBIA OUOMOIUMED HACTOSIIETO N300peTeHUs (HalpuMep, CITUTHIA OHUOIo-
JUMEp ¢ MOAUGUIIMPOBAHHBIM 3apsIOM), XapaKTCPHU3YIOMIMUACSA pa3MEepOM YacTHIl OT mpubiu3utensHo 300 mo
npubnu3uTensHo 800 MKM M MeHee 4eM mpuOam3uTenbHo 500 MKM, MOXKET OKa3aThCsl HMOIXOJSAIIMM JUIS HC-
MOJIb30BaHUS B KadecTBe abcopOcHTa. B HEKOTOPHIX BapHaHTaX OCYIICCTBICHHUS MOAH(DUIIUPOBAHHBIA OHOIO-
JIUMEP HACTOSIIIEr0 N300peTeHus (HanpuMmep, CIMUTHIA OHOoTIoIMMep ¢ MOITUGHUITUPOBAHHBIM 3apsIoM), XapaKTe-
PHUBYIOIIMIACS pa3MePOM YacTHIl OT MpuOm3uTensHo 10 mo mpubiausutenbHo 150 MKM U MeHee YeM TpUOIH3H-
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TenbHO 100 MKM, MOXKET 0Ka3aThCsl OIXOISAIINM JJIsl HCIIOJb30BAHUS B KAYECTBE HOHOOOMEHHOTO MaTepHaa.

B HekoTOphIX BapHaHTaX OCYIICCTBICHHS MOTU(PHUIMPOBAHHBIN OHOMOIUMEp HACTOAIIETO U300pETCHHS
(HampuMmep, CIIUTHIA OWOMOJUMEP C MOTUQPHUITMPOBAHHBIM 3apsoM) MOXKET OBITh HCIOJNB30BaH B KadecTBE
W/WIIA IS TIONTyYeHHsT TOBapa IMIMPOKOTO MOTPEOICHNS, TAKOTO KaK HIDKECIeaylolee, HO He OTpaHHYHBaIOIIe-
rocsl TONBKO ATHM: NOATY3HHUK, NMPEIMET JIMYHOM TMTHEHBl W/WIN paHeBas MOBs3Ka. B HEKOTOPHIX BapHaHTax
OCYIIECTBIICHUSI MOAU(PHUITUPOBAHHBIN OMOTIOTUMEDP HACTOSIIET0 W300peTeHus (HampuMep, CIIMTHIN OHOIOJIN-
Mep ¢ MOTUPHUITMPOBAHHBIM 3aPSIOM) MOXKET OBITh UCITOJIb30BaH B KQUeCTBE /M JIJISl TTOJTydeHUST HOHOOOMEH-
HOM cMOJIbI W/nimn abcopOeHTa. Takum 00pa3oM, B HEKOTOPBIX BapUAHTAX OCYIIECTBICHUS MOAN(DUIIMPOBAHHBIN
OMOTIONIIMEp HACTOSIIET0 W300PETEHHST MOKET IMPEACTaBIsATh COO0H MOHOOOMEHHYIO CMOIy, CMOIY, yIaJIsio-
IIYIO0 HOHBI, CMOJY, XEIaTUPYIOMIYIO U/HITU aICOPOUPYIONIYI0 METAIUTBI, H/WIH a0COPOSHT, BKIFOYAIONTHI BBICO-
KOTEXHOJIOTHYHEIC a0COPOCHTHI, TAKUE KaK, HAIPUMEP, CYIepadcopOeHTHL. B HEKOTOPBIX BapHaHTaX OCYIICCTB-
JICHUsT MOIU(HUIIMPOBAHHBIA OHMOMOJIMMEP HACTOSIICTO H300peTeHUs (HApUMep, CITUTHIN OUOMOIUMED ¢ MOJTHU-
(bUIMPOBAHHBIM 3apsIIOM) MOXET YIAlATh 3arpS3HHUTENN U3 TEKydel cpeibl W/wim abcopOMpOBaTH TEKYUYIO
cpeny.

JomomHuTepHBIE IPUMEPHI Cdep NeATeTPHOCTH W/HIN BapHAaHTOB MCIIOIB30BAHMA A MOIU(HUIIMPOBaH-
HOTO OHMOTNONMMEepa HACTOSIIEro M300peTeHHs BKIIOYAIOT HIDKECIEIyomee, HO He OTPaHHYMBAIOTCS TOJIBKO
STHM:

00paboTKa BOJBI, Takas Kak, HAIPUMEP, OAHOPA30BBIA MOHOOOMEH I NCHOHHU3AIIMU BOIBI (HAIIPUMED,
JUTsT TabOpaTOpUi /UM DJIEKTPOHHOTO 000pYyIOBaHUS), ONPECHEHNE MMUTHEBOH BOIBI, aICOPOCHTHI 3arpsi3HUTE-
JIeH U TSOKENBIX METAJJIOB B TUTHEBOH BOJIE M aJIbTEPHATUBEI aKTHBHPOBAHHOMY YTIIIO JIJIS IEXJIOPUPOBAHUS;

THTUCHUYCCKHE 007aCcTH MPUMEHEHUS OJTUMEpHEIX cyrnepabcopoenToB (IICA), Takue kak, HanpuMep, ad-
COpPOCHTHI JUTS NETCKUX MOJTY3HUKOB, a0COPOCHTHI MPU HEACPKaHUHM Y B3POCIBIX, a0COPOCHTHI JUIS JKEHCKIX
CPEICTB JTUYHOU TUTHCHBL;

HETUTHEHUYECKUEe obnmactu npuMeHeHus monmMepoB [ICA, Takue Kak, HApUMEp, MOKPBITHS TOIBOTHBIX
KaOenei, MOBTOPHO KCIIONB3YEMBIC MAKEThI C TEIEM/JIBJIOM, OTBEPXKACHUC >KHIKUX OTXOJIOB, BIUTHIBAIOIINE
MOJCTHIIKH JJIsl TOMAIITHUX JKUBOTHBIX, BIIarOBITUTHIBAIOIINE cal(eTKu I Msica, T00aBKU K OCTOHY, yaaJeHHe
BOJBI U3 HEPTH W/WIHM YIJIEBOJOPOJOB, pa3ieiieHue XKUIKOW/TBepaoi (a3, BoccTaHOBICHHE 0acCEHHOBBIX OT-
CTOHHHKOB, OTBEP)KICHNE KPACKH, YITydIIEHHE TI0YB IS CEIbCKOTO XO35AHCTBA U IUIOOBOJICTBA, BIIUTHIBAIOIINE
MIPOKIIAZKHU JUIT MOPTa, a0COPOCHTHI IS TIebHON KPOBHU MIJIM CMEIIaHHOW KPOBH, OTBEpIKIACHNE 1 60phba ¢ pas-
JIMBOM MEIUITMHCKHAX OTXOJO0B, CHCTEMBI JJOCTaBKH JICKAPCTBCHHBIX NPETIapaToOB U PAHEBHIC TTOBS3KHY;

JHEPTETHKA, TAKUM 00pa3oM, Kak, HarpuMep, oOpaboTKa HWITH MIOBTOPHOE MCTIOIh30BaHUE BOJIBI OOPATHOTO
MPUTOKA TIPY TUAPABIAICCKOM pa3phIBe IJIACTa, ATbTCPHATHBHEIN I'YapOBOW KaMEIU 3aryCTUTEIhb MPH THIPAaB-
JIMYECKOM pa3phIBe IJIacTa, M00aBKa Il MOHWKCHUS TPCHHS MPH THIPABIUYCCKOM pa3phIBE IUiacTa, Jo0aBKa
Uit GopbOBI ¢ TOTJIOIICHHEM OYpOBOTO pacTBOpa, 00paboTKa BOAbl Ha HedremepepadaThIBaIOIIEM MpPEAIpHU-
STUU, YMSATYCHUE BOJBI, OXJIAXKICHHON B TpagupHE, JCHOHHU3AIMS KOTIOBOW MUTATEIFHOW BOJBI, OYHUCTKA OT
YTOJILHOU 30JIBI M OYHCTKA B TBIMOXOJIC M YIAIICHUE SICPHBIX U30TOIOB;

TOpHEIC Pa0bOTHI, TAKUE KaK, HAIpUMep, 00paboTKa BOJBI MPHU Pa3padOTKe METAIUIMICCKUX PYI, yIAJICHUC
METAJJIOB M3 PaCTBOPOB ISl TOPHBIX paboT 1 00paboTKa BOABI AJIsT JOOBIYH YIS,

9KOJIOTHSI, TAKUM 00pa3oM, Kak, HalpuMep, BOCCTAHOBIIEHHE TepekadyaHHOW 1 0OpaboTaHHON BOJBI, BOC-
CTaHOBJIEHUE PEaKIIMOHHO-CITIOCOOHOTO Oapbepa "mo MecTy" U abcopOupoBaHue 1 00€3BOKUBAHUE OTCTOS;

YIaKOBEIBaHKE, TaKUM 00pa3oM, Kak, HallpUMep, YIIaKOBOYHBIE IUICHKH Ha OMOOCHOBE W YIIaKOBOYHAS
KOHCTPYKIIHS Ha OMOOCHOBE;

Oymara, TaKMM 00pa3oM, Kak, HalpuMep, T0OaBKHU JUIs MOBBIIICHUS MIPOYHOCTH B LIEJUTIOIO3HO-0YMasKHOM
MPOMBINIJICHHOCTH W/HITU MTOKPBITHS IS OyMar;

TEKCTHUIIH, TAKUM 00pa3oM, Kak, HAIpUMep, KICSIINUEe BEUICCTBA IS TCKCTHIICH, albTepHATHBA Ha OCHOBE
CJIOKHOTO 3(Hpa Kpaxmaa JUisi H3TOTOBJICHUS TCKCTHIIS U CTYIIAIOIINE BEIICCTBA TEKCTHIILHBIX HECTKAHBIX Ma-
TEPUAJIOB; W/VITU

CTPOUTENBCTBO, TAKMM 00pa30M, KaK, HapUMep, BEICOKOPOYHBIH KIICH I CTPOUTEIBHBIX PaboOT B CTe-
HOBOM IIJIUTE.

B HexoTOpHIX BapHMaHTaX OCYIISCTBICHHS MOTU(PHUIMPOBAHHBIN OHOIIOIMMEp HACTOSIIETO HM300pETEHHS
MOJKET OKa3aThCsl MOAXOIAIIMM JUI HCHOJH30BaHUS B OyMaKHOM NPOMBINUIEHHOCTH, KOCMETHKE, TKaHEBOU
WH)KEHEPUH, TUAPOTEISAX, O0IACTSIX MPUMEHEHHS IPU JOCTaBKE JICKAPCTBEHHBIX MPENapaToB, OOIACTIX MPUMe-
HEHUS B POTORIEKTPOHHKE W/WIIN B KadecTBe (PIOKKYIISHTA U/WITH KOATyJISTHTA.

Hacrosmee m3o0petenne Ooiiee moaApoOHO pa3bICHACTCS B CIEAYIONINX Jajee HeOTPAaHWIMBAIONINX IPHU-
Mepax.
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Ipumepsr

[Mpumep 1.1. DxcTpyaupoBaHHBIH OHOMOIMMEP ¢ MOANGHUIMPOBAHHBIM 3apsaoM (IpUMEp JIUMOHHOM KH-
CJIOTBI, IPUBUTON Ha KpaxMaJ B MaciiTabe ~2 MM).

Jliist mosrydeHusl Kpaxmana ¢ MOJU(UIMPOBAHHBIM 3apsIOM HCIIONb30BAIN JBYXUEPBIIHBIN 3KCTPYIEP C
KOHUYECKHMHU YEPBSIKAMH, U3TOTOBIEHHBIH B KoMmnaHud DSM, AByX4epBAUHBIH SKCTPYAEP C MapauIeIbHBIMU
YepBsIKaMHU, U3TOTOBJICHHBIN B KOMIAaHuM Leistritz, n AByX4epBIIHBINA 3KCTPYyAEp C NapaieIbHbIMU YEPBSIKaMH,
M3rOTOBJICHHBIN B KoMmaHud Wegner. CBOMCTBA dKCTpyAepa MPeACTaBICHbI B Ta0. 1. PaznuuHbie SKCTpynepsl,
MepEUNCICHHBIC B ITaHHOM Clly4ae, [eJIaloT BO3MOKHOHM JEMOHCTpPAMIO MacIITaOMPYEeMOCTH IIPU TEPEXone OT
JTabopaTopHOro Macmradba 10 MacmTada, CBI3aHHOTO C MPOM3BOJICTBOM. KpoMe Toro, MHOXKECTBO AKCTPYIEPOB
JIeNIaeT BO3MOXKHOM MEpPeCTaHOBKY TEXHOJIOTHYECKUX MapaMeTpoB B Mpefenax OMpeJeICHHOTO AUana3oHa KOH-
¢urypanuii u pasmMepa 3KCTpyIepoB.

B nononHeHue K 3TOMy ABYXUEpPBSIUYHBIE SKCTPYAEPH! C MapalielbHBIMH 4YEpBAKAMU, U3TOTOBIICHHEBIE B
kommanusix Leistritz 1 Wegner, obecnieunBatoT QpyHKIMOHUPOBAaHHE MHOXKECTBA 30H PEAKIUH, YTO MO3BOJISET
JOOUTBCS TOCTHIKEHUS TIOBBIIICHHBIX BO3MOXKHOCTEH, BKIIIOUAIONINX NPO(WIN TeMIepaTypsl, YepBsika U HarHe-
taHus. [Ipumeps! npoduiei TeMepaTypsl 1 HarHETaHHA MOTYT OBITh HaiiIeHbI B IPUBEICHHBIX HIDKE IMPUME-
pax 1.2,5.1u7.

Tabmmma 1
CBoiicTBa 3KCTpyAepa Ul ONPEAEICHHOTO Auana3oHa KoH(Gurypanuii u
pa3MepoB SKCTpyAepa

IIpomsBoouTeab | DSM Thermo Fisher Leistritz Wegner
SKCTpyIepa
Mogmesb Xplore Process 11 HenpuMeHMMO TX-52
SKCTpyIepa
Bpewmsa 0,25-10 mmH 0,25-5 MuH ~ 3 MMH ~ 3 MHUH
npeBuBaHM g
Pasmep 3 cMm 11 mm 18 MM 52 Mm
JepBAKa
(ouameTp
JepBaKa)
L/D 5 40 40 27
Pasmep 1-2 Mm 0,5-11 Mm 1 v m 4,5 MM 2-4 MM
BKCTPYS3MOHHON
TOJIOBKM
BpameHne ConamnpasJieHHO | CoHamnpaBJIEHHO CoHamnpaBJIEHHO CoHamnpaBJIeHHO
Bpallapmyecs Bpamamomuecsa Bpallapmyecs Bpamamomuecsa
YepBaIKU YepBAKU YEepBIKU YEepPBAKU
IpomsBOOM- 0,05-0,2 0,1-5 xr/ugac 0,5-8 xr/uac 3-30 kr/uyac
TeJIbHOCTb KIr/4ac
Tun JIIEeKTPUUECKUN | DIeKTpUYe CKUM JIeKTPUUYECKMI | SJeKTpuueCcKuUm
HaTpeBaHUSI
KommuecTso 1 8 8 1
30H
HaTpeBaHUSI
Tun OOoMHOUHOE OmoMHoOYHOE OOMHOUHEIE 1 1Z83878 2
SKCTPY3UOHHOM | oTBepcTue/ orBepcTue/ OTBEPCTUS OTBEPCTUS
T'OJIOBKM KpyTJoe KpyTJloe
SoHH DOBAaBOK OnmHa 8 3 orBepcTHL | 2 OTBEPCTUS
OMTaHUSA nMTaHug, 1
JOMNOJIHUTEJIbHO
nisa
neHoofBpasoBa-—
Tensa
Tun Boma Bona Bosoyx Boma
oXJIAXIEHU S
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[pu moyueHNH Kpaxmana ¢ MOTUPHUIMPOBAHHBIM 3apsIOM BapbUPOBAIN CIEIYIONINE aiee MapaMeTph:
TEeMIIepaTypa, YUCIO 00OPOTOB YEPBSKA W KOJMYECCTBO JIUMOHHON KHCIIOTHI, UCHOJB3YOMIEECS B KaXKIOM 3KC-
Tpyaepe. Tabi. 2 mpeacTaBiseT AUANa30HbI 1T TEMIICPATYPhI, YHCIa 000POTOB YEPBSAKA U KOJTMICCTBA JTHMOH-
HOW KHCIIOTHI, [TOIBEPTHYTHIC UCITBITAHHIO ITPH UCIIOIB30BAHNH Ka)KIOT0 SKCTPyAepa.

Tabmuma 2
Jlnamna3oHbl mapaMeTpoB st KpaxMaia ¢ MOAU(UITHPOBAHHBIM 3aPsIIOM
10 K&KIOMY IKCTPYIACPY

I[lapamMeTp InanasoH InanasoH Inanason
(DSM) (Leistritz) (Wegner)

IManasoHs TeMrnepaTyps (°C) 90-150 100-120 100-125

InarnasoHB uycga oBopoToB | 60-200 120-200 120-200

(06./MuH)

ImanasoHs kosmmuecTBa | 50-100 50-100 50-100

JIMMOHHOM K1 CJIO ThL (% o

OTHOWEHMIO K KpaxMay)

OOBeIUHSIN U TIEpeMENINBaIl BPYYHYIO B moporrkooopasHoi Gpopme kpaxman (Native Corn Starch, Item
18321, Batory Foods, Des Plaines, IL), ntumonnyro kucnoty (Item 756707, Univar, Downers Grove, IL) B kaue-
cTBe MoaudukaTopa 3apsaa u mwiactudukarop u runopocdar Harpus (I'OH) (Item S1320, Spectrum Chemical,
New Brunswick, NJ) B kauectBe karanusaTtopa. [lopomkooOpa3Hble cMecH 3arpyajldl B M3TOTOBJIEHHBIC IO
CIeMaJIbHOMY 3aKa3y HarHeTaTelH IMOpOIIKa M BBOAWIN B OTBEPCTHE NMUTaHUs 3KcTpynepa. K cmecu nobasis-
JIM pa3IMYHbIe KOJMYECTBA JINMOHHOW KUCIIOTH B COOTBETCTBHH C IIPECTaBICHHEM H300peTeHus B Tabdm. 2. [o-
Jy4YaloIlyrocsi B pe3ysibTaTe CMeCh JOOABIISUIN B SKCTPYAEP B BHUJE IOPOLIKA B PA3IMYHBIX YCIOBUSIX SKCTPYIH-
pOBaHMS B COOTBETCTBHH C TIPE/ICTaBIeHNEM H300peTeHus B Tabu. 2. [ToponikooOpa3Hylo cMech IepeMenIBain
B paciuiaBe B 3KCTpyZAepe Ui TONyYeHHS TOMOTEHHOH peakIWd B CMECH, IPH KOTOPOH JIMMOHHYIO KHCIOTY
MPYUBUBAIM Ha KpaxMaJi JJIs MOJydYeHHs KpaxMaja ¢ MOOU(HUIIMPOBAaHHEIM 3apa0M, 0003HAYaeMOT0 TEPMHUHOM
"muTpar kpaxmana'. B HEKOTOPBIX POTroHaX AAHHBIH KpaxMmall ¢ MOAU(DUIIMPOBAHHBIM 3apsIOM HCIIOIH30BaIH
B Ka4ecTBE MOJMMEPHOTO MPEAIISECTBEHHUKA AJIS MMOCIEAYIOMIEro CIIMBAHUSA ¢ APYTUM OHOIOIMMEPOM B COOT-
BETCTBHH C OIMCAHHWEM HM300peTeHus B mpuMmepe 5. M30paHHBIe 00pa3ifsl Mociie SKCTPYAUPOBAHUS MOIBEPTali
TEIJIOBOH Tocieytomiei 00paboTKe Npu NCIOIb30BaHUK BakyyMHol nieun nipu 120°C B Teyenue 90 MuH.

Tabnmma 3 npeacTaBisieT KOHKPETHBIE TapaMeTphl, TOABEPTHYTHIE HCIBITAHUIO B OTHOIIICHUH SKCTPYyIepa
oT xomnaanu DSM, mpy onmucaHuy OTKIWKOB B Tabi. 4 W HIDKE B HacTosmeM AokyMmeHTe. Kaxmpiit obpaserr
TUTPOBAJIM YISl ONPENENICHHs ero IUIOTHOCTH 3apsja M aHaJM3MpOBAIU IIPH HCIHOJIb30BaHWU Merona MKIID
(pu [uTMHAX BOH B 06macTi 1720 cM™') U1st ONpe/ieieHns OTHOCHTENFHOTO YPOBHS COIEPKAHUS KapOOKCHIA B
Ka)kZIOM 00pa3siie, IPUMEHsIsI OTIMCaHHbIe HIKE METOIbl. B 0M0THEHHE K 9TOMY B KaueCTBE KaueCTBEHHBIX 1aT-
YHKOB 9KCIUTyaTalIMOHHBIX XapaKTEPHCTHK MaTepualla U3Mepsuld MapaMeTphl, TaKue Kak IMOTJIOIEHHUE JICHOHH-
3MPOBaHHON BOJBI M % IKCTPAarMpyeMbIX BEIIECTB.

Tabmmma 3
TexHOMOTHYECKHE TapaMEeTPHI IS TIOIYYEHHUS KpaxMaia ¢ MOAU(UITNPOBAHHBIM
3apsIOM TIPH MCTIOTB30BAHHUH dKCTpyepa oT koMmmanuu DSM

N oBpasua O6paser, O6paser, O6paser, O6paser O6paser
1.1A 1.1B 1.1c 1.1D 1.1E

TemnepaTypa (°C) 140 140 100 140 125

Uncao oBopoToB 120 120 120 120 120

Mocnenymomas Ia Her Ia Ia Ia

oBpaboTka

JmMonnast kmcaora (% 150 150 50 50 75

(Mace.) o

OTHOIIEHMIO K

KpaxMany)

I'¢H (% (Mmacc.) 10 20 20 20 20 20

OTHOUIESHUIO K

JMMOHHOM KMUCJIOTE)

Wudpaxpacnas crekrpockonus ¢ npeodpazoBanueM ®Pypose (MKIID) npencrasiser codoii cpeacTBo us-
MEpEHHUS ONTHYECKOTO MOTJIOMIEHHS/IPOITycKaHus 00pa3ioB mpu JumHax BoiH B MK-cnexrpe. IHTeHCHBHOCTD
norJomeHHoro u3nydenus B IK-nuanasone npy 3alaHHOM JUTMHE BOJHBI MOXKET OBITH CKOPPEJIMPOBaHa C KOH-
KPETHBIMH KOBAIICHTHBIMH CBSI3SIMH. B Cilyuae IpHBeJeHHs JaHHBIX K MKy NepBUYHOro crmpTa (~ 1000 cm™)
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OTHOCHTEJIbHBIE HHTEHCHBHOCTH MHKOB MOTYT OBITh MCIIOJIB30BaHBI ISl OLEHKH KOJMYECTBA XapaKTepUCTHYE-
CKHUX TPYIII Ha MOJUMeEpE, TI¢ yMEHbBIICHUE MPOIYCKaHUs WK, HA000POT, YBEINYEHHE ONTHYECKOTO HOTJI0IIe-
HUS CBHICTEIHCTBYET 00 YBEIIMUEHHOW CTETIEHU NMPUBUBKU pearcHTra. VIHTepecyromme CBI3H I OMOIOINMe-
POB, MOIN(PHUINPOBAHHBIX IPU HCIIOIB30BAHUN JIAMMOHHOW KHCIIOTHI, TAKUX KaK, HaIpUMeEp, IUTPAT Kpaxmaia,
BKITIOUAIOT KapbokcmibHyio (R-CO,H) cBsi3k B o6macti ~1713 cM™', rae yMeHbIIeHHE MPOITYCKAHUS HITH, Ha-
000pOT, YBETHYCHNE ONTHYECKON INTOTHOCTH CBUACTEIHCTBYIOT 00 YBEIMUCHHON CTENICHN TUIOTHOCTH 3apsia.

OO6paTHOE THTPOBAHHE TPEACTABISAET COOON CPENCTBO M3MEPECHUS IIOTHOCTH 3apsa JJisi oOpa3IoB aHH-
OHHBIX OMOTIOIMMEPOB ¢ MOAU(HUIMPOBAHHBIM 3apsiioM. Pe3ynpTaTel TaHHONH METOAMKH H3MEPEHHS COIOCTa-
BUMBI ¢ naHHbIME MeTona VIKII®. B cooTBeTcTBHM C ONMMCAaHNEM B HAcTOSIIEM JOKyMeHTe B mpumepe 1.1 co-
BMecTHO ¢ npumepamu 1.2, 1.3, 2.1, 3.1, 3.2 u 3.3 0,2-0,3 r 0Opa3ia moasepraiv Bo3aeicTBUio 50 M1 pacTBopa
NaOH mpu 0,05 monb/n B Teuenue 1 u. K pactBopy mo0aBisui n nepeMeIinBaiy OfHy Karno ¢eHosdranenna
(Item 3241N80, Thomas Scientific, Swedesboro, New Jersey) st ucronHeHus (pyHKINN BU3YalbHOTO MHANKA-
TOpa MpH NPHOJIMKEHUN K HEUTPaIbHOCTH pacTBopa. i1 OTCIeKMBaHHs KUCIOTHOM/IETOYHON MIPUPOJIBI pac-
TBOpa BO BpeMs NIEPEMEIINBAHUS U THTPOBAHUS MCIOJIL30BATIH AeTekTop 3HadeHus: pH. IMocie sTtoro pactsop
TUTpoBany npu ucnois3oBanuu HCI mpu 0,05 Mo/, uto modasnsmu npu ~0,05 mur/c. O6bem HCI, TpeOyembrii
JUTS TOCTHOKEHUS! HEMTPaIFHOCTH 10 3HaYeHHIO pH, perucTprpoBaiy M NpUHAMAIN YKBUBAICHTHBIM KOJINYECT-
BY MoJieH, TpeOyeMbIX it HerTpanu3anuu n3oeitka NaOH B pactBope. [Tocie 3Toro pazHuIly Mexay 3aperucT-
PUPOBAHHBIM 3HAYCHHEM MOJICH M HadalbHBIM 3HAUY€HHEM MOJICH MPUBOIIIIA K Macce MCXOTHOTO oOpasma s
TIOJY9YCHHUS eIMHUIIBI ITIOTHOCTH 3apsiia MOJB/T FIIH MIKB./T.

[Tornomenue NeMOHU3UPOBAHHONW BOJBI MPEACTABIAET cOO0H cIoco0 M3MEpEeHHs CTeTICHH HaOyXaHus 00-
pasua (1.e. ero abcopOIMOHHOM CIIOCOOHOCTH TIPH pacdyeTe Ha Maccy B 3aJaHHBIX yCoBHsX). [lormomenue nen-
OHM3MPOBAHHOM BOJBI U3MEPSUTH B pe3ylibTare BeTaBieHus ~0,25 r oOpa3ua/cM B quanu3Hyio Tpyoxy npu 12-14
k1 nuamerpom B 33 MM (Item 684219, Carolina Biological, Burlington, North Carolina). Koxus! TpyOku 3arneya-
TBIBAIM U MapKUPOBAJIH, ITOCJIE STOTO MOJBEPrayid Bo3aeicTBIIO 20 MII ICMOHN3UPOBAHHOM BOJBI IIPH pacyere
Ha OJINH rpaMM obOpa3ua B TeueHne 72 4. J[eOHM3MpOBaHHYIO BOy 3aMEHSIIM KaXKable 2-3 4 B TE€UEHUE MEpUoa
BpemMeHH B 72 4. [Tocite 3Toro 00pa3npl yaasuid U3 THATU3HOW TPYOKH W B3BENIMBAIHA. VI3MEHEHUST MacChl MEK-
Iy Ha4aJbHBIM M KOHEYHBIM (BIIQXXHBIMH) H3MEPEHHUSAMH MPUBOAMIN K HAYAJbHONW Macce, MOIydas KOJHIECTBO
TPaMMOB JIEMOHU3UPOBAHHON BOJIBI, a0COPOMPOBAHHOMN MIPH pacdyeTe Ha OJUH rpamMM obpasma (T/T).

Iocne 3Toro 006pa3upl BEICYIIIMBAIIH IIPU UCIIOIB30BAHUH II€YH C IPUHYAUTEIBHON MUPKYIISIHUEH BO3AyXa
W/WK CyOMMMAaIMOHHON Ccymmiku. [ToTepro Macchl MEXIy MaccaMH BBICYIIIEHHOTO o0Opa3iia U Ha4aJbHOTO 00-
pasma (Io Iuanu3a) MCIIONB30BANH JJIS BEIYMCICHHUS KOJIMYECTBA SKCTPArMPyEeMBIX BEIIECTB B BUAE % OT Ha-
YajbHOTO 00pasia (oO0paTHast BelNW4MHa IS BBIX0/a). JJaHHOE KOJIMYECTBO 3KCTPAarupyeMbIX BEIIECTB OTPAKaeT
Mepy KOJIMYecTBa 00pasiia, KOTOpOoe IIOUPYETCs MPU HadalbHOM KOHTaKTe ¢ BOJOW. JlaHHBIH mapameTp Kade-
CTBEHHO HM3MEpSIET MACCOBYIO JOJIIO HENPOPEarnpoBaBIIMX (DParMeHTOB, IIACTH(UKATOPA W/WMIHA Pas3IoKUB-
IINXCS! TTOJTMMEPHBIX POIYKTOB B 33laHHOM 00pasiie.

Tab6nuna 4
CBolicTBa KpaxMmaJia € MOHI/I(i)I/IHI/IPOBaHHLIM 3apsaaomM
Ne MKI$ (% TurpoBaHue Moraocwexnne KomuygecTBO
oBpaslia | MponycKaHus) (M3xe. /T) OEeMOHMBUPOBAHHOM BOIH BSKCTParMpyeMsIX

(v/T) BemecTs (%)
1.1a 36 5,9 3,4 89
1.1B 96 1,9 2,8 87
1.1c 59 2,8 2,7 37
1.1D 48 4,2 3,1 30
1.1E 49 3,8 5,4 49

Kak 310 MOXHO BHIETh MCcX0as U3 Tabn. 3 u 4, B mpuMepe crnocoda peakMOHHOTO SKCTPYIUPOBAHUS,
OIMCAaHHOTO B JIaHHOM CIIy4dae, IOJIyJaad Kpaxmall ¢ MOANGHUINPOBAHHBIM 3apsAA0M. % MPOITyCKaHHs COTJIACHO
U3MEPEHUI0 MpU Ucnonb3oBaHuu Metoaa MKIID nemMoHCTpUpyeT 3HaYUTEIbHOE YMEHBIIEHNE HUXKE COOTBETCT-
BYIOILIEH XapakTepucTUKH Kpaxmana (94,5%), B To BpeMs Kak 3HA4eHUs U1 TUTPOBAHUS JEMOHCTPUPYIOT 3HA-
YHUTEJIFHOE YBEJIMYCHHUE BBILIE COOTBETCTBYIOIIEH XapakTepucTUKu kpaxmana (0 MIKB./T).

Temmiepatypa ¥ KOHLEHTpALMs JIMMOHHOW KHCJIOTHI (areHTa MOAMGHUIMPOBAHUS 3apsaa) MPEACTaBISIOT
co0o0il mapameTpsl, Ul KOTOPBIX YBEJMYCHHE BBOAHBIX 3HAUEHHH JEMOHCTPUPYET YBEJIMYCHHYIO IUIOTHOCTD
3apsina. Kpome Toro, Takxke mccnenoBany BKIIOYEHHE TEIUIOBOH mociexyromei 00paboTKu mocie SKCTpyaupo-
BaHMs, ¥ J0OaBICHUE MOCIEAyIOMmE 00pabOTKH TakXkKe JEMOHCTPUPYET YBEIMUUBAIOLIYIOCS INIOTHOCTH 3apsiia.
OTHOcHUTENBbHOE MOJ00ONE U OTHOCHTENBFHO HU3KUE 3HAYCHUS [TAPAMETPOB MOTJIOMIEHUS JEHOHIU3UPOBAaHHON BO-
JBI ISl BCEX CIIy4aeB CBHAETEIBCTBYIOT 00 OTCYTCTBHU CIIMBAHMS. 3HAUEHHS KOJIMYECTB IKCTPArMPYEMbIX Be-
IIECTB CBUETEIBCTBYIOT O HAJTWIUU M30BITOTHOIO PeareHTa u B 001IeM ciiydae GOpMUPYIOT TEHAEHIINIO C KOH-
neHTpanueit Monudukatopa 3apsaa. Jocturayrele 3naueHus: npomnyckanus B merone VKIID waxoamnuch B
JranasoHe MpHOIU3UTENbHO 35-98%, B TO BpeMst Kak IOCTUIHYTBIE 3HAUEHHs IUIOTHOCTH 3apsiia HaXOAWINCh B
Jara3oHe OT MPUOIU3UTENBHO 1 10 6,5 MIKB./T.
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[Mpumep 1.2. DkcTpyaAupoBaHHBIN OHOMOIIMMEP ¢ MOANGHUIMPOBAHHBIM 3apsaoM (IpUMEp JIUMOHHOM KH-
CJIOTHI, IPUBUTOH Ha Kpaxmai B Maciirade 18 mm).

Jlis monmydeHust MUTpara KpaxMaua ¢ MOAM(HUINPOBAHHBIM 3apsAIOM TAKXKE HCIIONB30BATIH JBYXUEPBSIU-
HBIIl 9KCTPYAEp ¢ MapajuIeIbHBIMKA YEPBIKaMH, UMEIOIINI MHOXXECTBO 30H HArHETAHUSI M PEAKIUU M U3TOTOB-
JeHHBIN B KoMmmaHum Leistritz. JlaHHBIE SKCIIEPUMEHTHI MPOBOIMIM AJSI ONPEAEICHUSI MacIITabupyeMoCTH U
MOBE/ICHHUS MaTEPHANIOB NPH MPOXOXKACHUU Pa3IMYHBIX 30H peakiuu. CBOWCTBa SKCTPyAepa MPEACTABICHbI B
MIPUBEICHHON BhIIIe Tabm. 1. Our. 2 WwuroCTpUpyeT 8-30HHBIH IKCTPYIEP C PACIIONONKEHHUEM OTBEPCTHI HarHe-
TaHWs B JaHHOW KOH(UTypanuy nepes 30Hoi 1 1 B 30He 3.

Marepuaibsl HCXOJHOTO CHIPBS MOJIydYald Mo 00pasy, HoZ0OHOMY TOMY, YTO U JUISl SKCTPYAMPOBAHUS, CO-
OTBETCTBYIOIIETO MPEACTaBICHHOMY BBIIIE OMHCaHUIO n300pereHus B npuMepe 1.1. Oxgnako oOpa3nbl nepeme-
IIMBAJIM B yCTAHOBKAxX Ha | KT ¥ MMOJaBaJii TP MCIIOJIB30BAHUH BECOBBIX J03aTOPOB IOPOIIKA, N3TOTOBICHHBIX
B komnauuu Brabender (Duisburg, Germany), muist ydera Macmrada. B npuBeeHHBIX HU)KE UCCIEOBAaHUAX HC-
MOJIE30BaJI MHOXKECTBO 30H HarHETaHWs W PEaKIHH ISl MOJACIMUPOBAHUs CIIOCOOOB MOJHOMACIITAOHOTO JKC-
TPYIUpOBaHUA. VICHONB3yIOMMICS MPOQHIIb YepBsSKa ONHMCHIBaeTCs Ha QUr. 6 (CpeaHECIBUrOBOH YepBsk). O0-
pasnbl MOPOMIKOB KaXKIOTO M3 CIECAYIOIINX Jajee KOMIIOHEHTOB: KpaxMmall, JIMMOHHAs KHCIOTa U COCAWHEHHUE
I'®H nonaBanu B 30Hy MEpBUYHOTO HarHeTaHUs (Mepen 30HOH 1), Tlie cMecH aBajli BO3MOXHOCTh BCTYITUTH B
peaxuuto ipu 120°C. Kak 3T0 MOXXHO cKa3zaTh Oe3 jKelaHHs CBA3bIBATH CeOsl KaKOH-TM00 KOHKPETHOH TeopHuei,
NP JaHHOW TeMIIepaType JMMOHHAsI KHCIIOTa AETUAPATUPYETCs ¢ 00pa30BaHUEM aHTHAPHIIA, KOTOPHIN ObIcTpee
BCTYTAEeT B PEAKIHIO CO CBOOOAHBIMH THAPOKCHIBHBIMU IpyniamMu. [Ipodunn Temneparypsl 11 KaxXI0H 30HBI
HOAPOOHO TpPEACTAaBICHBI B MPUBEICHHONW HIKe TaOu. 5. IlapameTpel SKCTPyAMPOBAHUS W KOMIO3UIMU IS
UTpaTa Kpaxmana BapbHPOBAIN B COOTBETCTBUM C ONMCAHUEM H300pETEHHS B NMPHUBEACHHON Hinke Tabn. 6. B
HEKOTOPBIX NPOTOHAaX SKCTPYANPOBaHHBIE 00pasisl B TBepIol (Gopme moaBepraiy mocienyromeil o6padboTke B
pe3yJbTaTe PacroIoXeHUs KpaxMaina ¢ MoAu(GUIMPOBaHHEIM 3apsiaoM B nieun npu 120°C Ha 90 mun. KoHkpeT-
HBI€ IIPUMEPBI TEXHOJIOTHUECKUX MapaMeTPOB U MOTYYaIOUINXCS B pe3yIbTaTe OTKIMKOB MPOJEMOHCTPUPOBAHEL,
COOTBETCTBEHHO, B ITPHUBE/ICHHBIX HIDKE Ta0d. 7 U 8.

Tabmuma 5
[TapameTpbl TeMIiepaTypsl ¥ HarHeTaHUs U KpaxMana ¢ MOAU(UIIMPOBAHHBIM
3apsIJIOM TIPH UCIIOIb30BAaHHUH JIBYXUEPBSIYHOTO IKCTPyAepa ¢ MapaieIbHbIMU YepBsIKaMU

30Ha 1 2 3 4 5 6 7 8
TemnepaTypa (°C) 100 105 115 120 120 120 120 115
Harneranue Kpaxmas+ | | | | | | | |
carenrsr | § o § ol & ol § o § o] ¥ o § 2| & ¢
P § S| € 3| g 3|8 2| g2/§8 g|¢§ 2|8 2
[T o 5 o 5 o, s [T o 5 o 5 o, s
[ I = = R = = = = A O = I = N
) 0] 0] 0] ) 0] 0] (0]
Jas] = =t =t Jas] =t =t =t
Tabnuma 6

I[I/IaHa30HLI napaMeTpoB JJid Kpaxmajia € MOHI/I(I)I/IIII/IpOBaHHLIM 3apsaoM
IpU UCIIOJBb30BAHNHU ABYXYCPBAYHOT'O SKCTPYACPA C MapalJICIIbHBIMHU YCPBIKaMU IpU 18 MM

InanasoHH TemrepaTyph (°C) 100-120 (cMoTpure rabmuuy 5)
InanasoHe uMcia oBopoToB (06./MuH) 120-200

ImanasoHb KOJIMYeCcTBa JauMoHHOM | 50-100

KMCJIOTH (3% IO OTHOWEHUI0 K Kpaxmaly)
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Tabnuma 7
TexHOTOTHYECKHIE TAPAMETPBI JJIS TIOTYUCHUS KpaxMaia ¢ MOAU(UIIUPOBAHHBIM
3apsiIOM TIPH UCTIONIb30BAaHHUH IBYXUEPBSIUHOTO IKCTPYepa ¢ napaieIbHbIMU
gepBsikaMu Tpu 18 Mm

N oBpaskua O6paser; 1.2A | OBpasen 1.2B | O6pakern 1.2C | OBpaser; 1.2D
Temneparypa (°C) 100-120 100-120 100-120 100-120
(MHOXeCTBO (MHOXEeCTBO (MHOXECTBO (MHOXEeCTBO
B0H) 80H) B0H) 30H)
Uncno oBopoToB 100 160 100 170
NMocnegnyowas: Ia Ia Ia Ia
oBpaBoTka
JluMmoHHas1 kuciyora (% 100 50 75 75
(Mace.) no
OTHOISHMIO K
KpaxManay)
I'¢H (% (Macc.) 1o 20 20 20 20
OTHOIWESHMIO K
KpaxManay)
Tabnuma 8
CBoiicTBa KpaxMmaJia € MOHI/I(i)I/IIII/IPOBaHHLIM 3apsaaomM
N oBpasua UKINE (% TurpoBaHMe MNornoweHne KomnyecTBO
MpOonycKaHMUs) (MaKB. /T) OEeMOHUBUPOBAaHHOMN SKCTPaTMPYEMBIX
Bomu (r/T) BemecTB (%)

1.2A 35 6,55 1,7 32

1.2B 53 2,10 1,1 10,5

1.2C 54 2,0 1,8 45

1.2D | 43 5,8 | 1,3 | 10

Kak 310 MOXHO BUAETh Mcxos U3 Tabn. 7 u §, manHas paboTa MPOAEMOHCTPHUPOBAIAa BO3ZMOKHOCTh TOTY-
YeHHs Kpaxmalia ¢ MOOH(pHUINPOBAHHBIM 3apsIOM IIPH MCIIOJIB30BAaHUH CIIOCO0a PEAKIIMOHHOTO KCTPYIHUPOBa-
HUSA. % MPOITyCKaHUS COTJIACHO M3MEPEHUIo pH ucnoyk3oBaHnu Metona MKIID nemMoHcTpHpyeT 3HAUNTETFHOE
YMEHBIIICHHE HI)KE COOTBETCTBYIOIIEH XapakTepucTHKH Kpaxmana (94,5%), B To BpeMs Kak 3Ha4YeHUS AJIS TUT-
pPOBaHUS JEMOHCTPHUPYIOT 3HAUHWTENHFHOE YBEJIMYCHHE BBINIC COOTBETCTBYIOMICH XapaKTEPUCTHKH Kpaxmaia
(0 makB./r). KpoMe Toro, He06X0JUMO OTMETHTD TO, YTO 3HAUEHUS JJ1s1 MeTo10B TUTpoBaHus 1 MKIID nHaxomar-
Cs1 B TIOJIOXKUTEIBHON Koppernsiuu. Kak 3To MoxHO cede npecTaBuTh 03 jKeJIaHHsl CBSI3bIBATh ce0sl KaKoH-JInoo
KOHKPETHOH TEOpHeH, YBEIMYSHHOE YUCII0 000OPOTOB B JAHHOM CITIOCOOE MOXKET YIYUIIUTh CTENeHb MOAN(DHIN-
pOBaHMs 3apsiaa B paMKax OTKJIMKA Ha YBEJIWYEHHBIH CIIBUT.

[Mpumep 1.3. DxcTpyaupoBaHHBIN OHOMOIIMMEP ¢ MOANGHUIMPOBAHHBIM 3apsaoM (IpUMEp JTUMOHHOM KH-
CJIOTHI, TPUBUTOI Ha Kpaxmai B Maciurade 52 Mm).

Jna momydeHns Kkpaxmaia ¢ MOTUGHUIIMPOBAHHBIM 3apsIoM U UL AONOJHUTENBHOW JEMOHCTPAUU Mac-
MTaOMPOBAaHUS HCIIOJIB30BANIN JBYXUEPBSIUHBIA AKCTPYJAEp C MapauIeNbHBIMU YEpBSKaMH, M3TOTOBIICHHBIN B
kommanuun Wegner. CBoWcTBa dKCTpylepa npeactaBieHsl B Tabn. 1. Mcnomp3yromuiicss mpoduiib depBsika B
3HAYUTEIBHON CTENEHH COTJIACYeTCS] C YHCTO TPAHCIOPTHPYIOUIMM UYEPBAKOM B COOTBETCTBHH C ONHCAHHEM
n300peTeHus Ha Gur. 6 (HU3KOCABUTOBOW YEPBSIK).

Martepuaisl HCXOJHOTO CHIPBS JJIs KpaxMaia ¢ MOAUGUIIMPOBAHHBIM 3apsIOM MOJIyYaiu mo obpasy, mo-
JOOHOMY TOMY, YTO M JJIsl OITMCAHHBIX BBINIE CIIOCO00B 3KcTpynupoBaHus. OgHaKo 00pa3ipl NepeMenBalIi 1
HarHeTall B yCTaHOBKAxX Ha ~2 Kr Juis ydeta Ooubliero macimraba ¥ HENpepbIBHOW MPUPO/EI PyHKIMOHHPOBA-
HUS JAaHHOTO 3KcTpyaepa. [lapameTpbl SKCTpyAMpOBaHUS M KOMITIO3ULINY JUTS LUTpaTa Kpaxmala BapbHpOBaH B
COOTBETCTBHMHM C ONHUCAHUEM H300peTeHus B Tabn. 9. KoHKpeTHBIE MpUMepHl TEXHOJOTHYECKUX MapaMeTpoB H
MOJYYAIOIINXCSl B Pe3yJIbTaTe OTKIMKOB MPOJIEMOHCTPUPOBAHBI COOTBETCTBEHHO B Tadu. 10 u 11. B HekoTOphIX
MPOTOHAX AKCTPYANPOBaHHBIC 00paslbl B TBepIol (opme moaBepraiu mocienyromeil o0padoTke B pe3ysibTare
pacroyioxkeHHs KpaxMana ¢ MoAU(UIMPOBaHHBIM 3apsioM B rieuu rpu 120°C na 90 muH.
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Tabnuma 9

Jlnamna3oHbl mapaMeTpoB sl KpaxMaia ¢ MOAUGUITUPOBAHHBIM 3aPsIIOM
MIPH UCTIONIb30BAaHIH ABYXUEPBIYHOTO IKCTPYIEpa ¢ MapaIeIbHBIMU YePBIKaMU TIpH 52 MM

Inanasonn TeMmneparyps (°C) 100-125
IranasoHH umucia oBopoToB (06./MuH) 120-200
IManasoHH KOJMUECTBa JIMMOHHOM KucJOTH [ 50-100
(% (Macc.) IO OTHOIIEHMI K KpaxMajy)

Tabmuma 10

TexHoIOTHYECKIE TapaMeTPHI AJIS ITOIYYEHHUS KpaxMaia ¢ MOAU(UITPOBAHHBIM 3aPsIIOM
IIPH UCTIONIB30BAaHIH ABYXUEPBIIHOTO IKCTPYICpa ¢ MapaIeIbHBIMU YePBIKaMU TIpH 52 MM

N oBpasua O6pasen 1.3A OBpasern; 1.3B
TeMmnepatTypa (°C) 110 120
Uucso oBopoToB 120 100
NMocnegnymomwass oBpadoTka Ila Ia
JlumMmoHHast kucjaora (% (Mace.) 1o 66 60
OTHOWEHMIO K KpaxMaiy)
I'$H (% (Macc.) IO OTHOWEHMI K 20 20
JIUMOHHOM KMUCJOTE)
Tabmmma 11
CBolicTBa Kpaxmajia ¢ MOJU(PUITUPOBAHHBIM 3aPsIOM
Ne VKI® (% TuTpoBaHME Mormnowenne KomnuecTro
obpasua | nmponyckaHusi) (M3xE. /1) AEMOHMNBUPOBaHHOM! DKCTPATUPYEMBIX
Bomu (r/T) BemecTs (%)
1.3A 65 2,9 HenpumeHMMO 64
1.3B 69 2,4 HenpumeHMMO 68

Jannas pabora mpoIeMOHCTPUPOBAa BOSMOXKHOCTh MOJMYYCHUs KpaxMmalia ¢ MOAU(DUIIUPOBAHHBIM 3apsi-
JIOM TIPH HWCIIOJIb30BAaHUU Croco0a peakIMOHHOTO SKCTPYAMPOBAHUS. % TPOIYCKaHMs COTJIACHO M3MEPEHUIO
npu ucrons3oBaHuu Merona MKIID neMoHCTpHUPYET 3HAYUTEIBHOEC YMEHBIICHHUE HUKE COOTBETCTBYIOLICH Xa-
paktepuctuku kpaxmana (94,5%), B To BpeMs KaK 3HAYCHUS JUIS TUTPOBAHUSA JCMOHCTPHPYIOT 3HAYHTEIBHOEC
YBEJIMYCHUE BBIIIE COOTBETCTBYIOMIEH XapakTepucThku kpaxmaia (0 maks./r). [Ipumepst 1.1E, 1.2C u 1.3 uc-
MOJIB3YIOT JJIsl COTIOCTABJICHUS OOpa3IOB MPHU MOJOOHBIX TEXHOJIOTHUECKUX YCIOBUAX. McXoms M3 MOmoOHBIX
OTKITUKOB, HEOOXOIUMO NPHHUTH K 3aKIFOYCHHIO, YTO ITapaMeTpPhl, IePEeYHCICHHBIC B JAHHBIX NIPUMEPax, MOTYT
OBITh TIEPEMECTUTEIHHBIME 110 3HAYUTEIFHOMY JHANa30Hy pa3MepoB AKCTpyaepa (Y4To MPencTaBIsSeT MEepPexon
0T 1abOpaTOPHOTO HACTOIHHOTO HCHBITATENBHOTO CTEHAA K OOBIYHO MCHOJB3YIOUIMMCS NMPOMBIIUICHHBIM pas3-
Mepam).

[Ipumep 2.1. DKCTpyAHPOBAHHBIN OHOIIOIMMEP C MOAUMDUIIMPOBAHHBIM 3apsAA0M (IPUMEPHI TOTIOTHUTEIh-
HBIX aHUOHHBIX MOIU(DUKATOPOB 3apsizia, IPUBHUTHIX HA KpaxMal).

B nomonHeHue K JMMOHHOHM KHCJIOTE B MPUBEACHHOM HIDKE MPUMEPE MPOJCMOHCTPUPOBAHBI JIOTIOJHU-
TeNbHBIC aHHOHHBIC MOIU(BUKATOPHI 3apsaa. Kpaxman moaBepraim MOIUPHUIMPOBAHUIO 3apsaa MPU HCIIONB30-
BaHuM ManewHoBoro anruapuaa (Item 63200-500G-F, Sigma-Aldrich, MO, St. Louis), katanu3aropa (NaOH,
Reagent ACS, Item 630, GFS Chemicals, Powell, OH) u nmnactudukaropa A nonydeHns: aHHOHHOTO Kpaxma-
na. B Tabn. 12 mpeactaBieHbl AUANa30HbI ISl TEMIICPATYPhl, YACIa 000POTOB YEePBsIKA U KOJIMYCCTBA PEarcHTa,
MOJBEPTHYTHIE NCIBITAHUIO TIPY MCIIOIB30BaHMH criocoba 11 - IByXUepBSIYHOTO 3KCTpyAEpa ¢ MapauieNbHBIMA
gepBsikaMy 1Mpu 11 MM B COOTBETCTBHM C ONHCAHWEM H300pETeHHs B MPUBEICHHOM BhImie npumepe 1.1. Mc-
TTOJIE3YIOMIUHICS PO YepBIKa OMUCHIBaeTCSA Ha (ur. 6 (CpemHeCABUTOBON YepBsK). KoHKpeTHBIE pUMEpHI
TEXHOJIOTHYECKUX IapaMeTPOB M IMONYYAIOIIUXCS B Pe3yIbTaTe OTKIMKOB MPOJEMOHCTPHUPOBAHBI COOTBETCT-
BeHHO B TaOm. 13 u 14. B HEKOTOPBIX MPOTOHAX IKCTPYAUPOBAHHBIC 0Opa3lbl B TBEPIOUW (opMe MOABEpraIn
nocJeayromeil 00paboTKe B pe3ysbTaTe PacIIOIOKEHHU Kpaxmana ¢ MOAUGUIIMPOBAHHBIM 3apsIOM B TICYH TPU
120°C na 90 mMuH.

B nomonHeHMe K MIOTHOCTH 3apsijia (M3MEPEHHOW B pe3yNIbTaTe TUTPOBAHUS) TAKKE UCCICIOBAN U pac-
TBOPHMOCTb Ka)kJJ0ro oOpasna. B maHHOM ciydae MCIIONB3YIOT OYHMIICHHBIC 00pa3ibl (COOTBETCTBYIOIINE OIIHU-
CaHWIO M300peTeHMs ISl IPUBEACHHOTO BhINIe crnocoba nuanuza). 0,25 T obOpasia nepemMennBaloT B XMMHUYeE-
CKHM CTakaHe ¢ 25 MJI AeHMOHWU3upOoBaHHOW Boabl mpu 60°C. XUMHYECKHH CTakaH CO CMECHIO yCTaHABIMBAIOT
TIepEeMEITNBATLCS Ha HArPEeBaTEILHOM IITUTKE U BhIep)kuBatoT pu 60°C B Teuenue 15 muH. [Tocne aToro cmech
nertpudyrupyrot npu 250x (mpu 1800 o6/Mun u paamyce 7 cMm) B TedeHue 20 MUH IS OTHCICHUS TBEPION
(dbpakuuu OT XKUAKOW (PAaKIKU, B TOM YHCIEC PACTBOPEHHBIX TBEPJBIX BEHIeCTB. [lociie 3TOro MCHONB3YIOT TH-
METKY ISl NEKAaHTHPOBaHUS U OTOpPAChIBAHHS XHIKOTO ciios. I cOopa OCTaBIIErocs TBEPAOTO BEUIECTBA HC-
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HOJb3YIOT aJIOMHHUEBBIE B3BEIINBAEMBIC KIOBETHI, XPAHUBIINECS B HKCHKATOPE U UMEIOIIUE IpeABAPUTEIHHO
omnpeneneHHble Macchl. [loce 3Toro B3BelIMBaeMble KIOBETHI U TBEP/IbIE BEIIECTBA BHICYIIMBAIOT B MIE€UH C MPU-
HYAWTEIHHON UPKYJIsIuel Bo3xyxa B TeueHue 48 4 nmpu 40°C. B3BemmnBaeMble KIOBETHI M 00pa3Iibl YAAJISIOT U3
MeYH ¢ MPUHYAUTEIHHON NUPKYISIMEH BO3yXa U HEMEUIEHHO B3BEIIUBAIOT. Macchl 00pa3ioB B BHIE OIH OT
HavyallbHbIX MacC PETHCTPHPYIOT B Ka4ecTBe % PacTBOPUMOCTH.
Tabmuma 12
Jlnana3oHbl mapaMeTpoB Il aHHOHHOTO MOAN(MHUIMPOBAHHOTO Kpaxmana
IIPU UCTIONIb30BAHUH ABYXUEPBSYHOTO SKCTPYAEPa C MapauIeNbHBIMK YepBIKaMu mpu 11 MM

Iranasous TemnepaType (°C) 85-140

ImnanasoHH umMcia oBopoToB (06./MuH) 10-500

InanasoHH KoOJMUEeCTBa MaJIeMHOBOTO aHTMUIpMOAa (% | 5-120

(Macc.) IO OTHOWIEHMI K KpaxMaly)

IImanasoHH KoJIMYeCcTBa KaTaausaTropa (NaOH) (%] 2-60

(Macc.) OO OTHOWEHMIO K KpaxMaly)

InanasoH KoJauuecTBa wnacTupmuxaropa (% (Macc.) | Boma, IuiMUepMH M CMECHU
IO OTHOWEHMIO K KpaxMaly) Boma/rimuepnuH mpu 40%

Tabmuma 13
TeXHOJOTHYCCKHE TapaMeTPhI TS TOTYUCHUSI aHHOHHOTO MOTU(DHIIMPOBAHHOIO Kpaxmaia
IIPH UCTIOJIb30BaHKUHK ABYXUYEPBSIYHOIO IKCTPYAEpa ¢ MapalIeIbHBIMHU YepBsIKaMu pu 11 Mm

O6pasen 2.1A OBpaser; 2.1B
Temnepartypa (°C) 110 110
Yyciio oBopoToB (06./MuH) 50 50
Hocrnenywomasa ofpadoTka Her Hemr
JanasoHH KOJIMUeCTBA MaJsiemHoBorTo | 30 60
aHTUIOpuIa (% (macc.) IO OTHOMEeHUI K
KpaxMay)
IranasoHH KoJIMUecTBa KaTalmusaTopa (NaOH) 12 24
(% (Macc.) OO OTHONEHMIO K KpaxMaly)
MnacTuomxkarTop (% (Macc.) 0o OTHomeHM K [ Boma (40%) Boma (40%)
KpaxMaly)
Tabnmma 14
CBoiicTBa aHHOHHOTO MOAU(HUITUPOBAHHOTO Kpaxmaina

N oBpasua VKN$ (% mpomyckaHus) TurpoBaune (MakxB./T) PacTBopmMocTh (%)

2.1A 83 3,26 76

2.1B 73 5,11 84

Kak cBHIETEeNhCTBYIOT TaHHBIC, TIPU UCIIOIB30BAHUU CIIOCO0A PEAaKIIMOHHOTO SKCTPYAUPOBAHIS TTOTYYaTH
KpaxMall ¢ MOJU(QHUIIMPOBAHHBIM 3apsAIOM. % MPOITyCKaHUS COTIACHO U3MEPEHUIO IIPH UCIIOIBE30BAaHIH METO/Ia
UKII® pneMoHCTpHUPYET 3HAYUTEIBHOC YMEHBIICHHUEC HIDKE COOTBETCTBYIOIICH XapaKTEPUCTHKH Kpaxmaia
(94,5%), B TO BpeMs Kak 3HAYCHUS U TUTPOBAHUS U PACTBOPUMOCTH JEMOHCTPUPYIOT 3HAYUTEIIHHOE YBEIINYEC-
HUE BBIIIC COOTBETCTBYIOIICH XapaKTepucTHKH Kpaxmana (0 MIKB./T M 7% COOTBETCTBEHHO). [lMana3oHbl TUIOT-
HOCTH 3apsia BapbUpOBaIM B Auana3zone 1,3-6,3 MIKB./T, a paCTBOPAMOCTb BapHHPOBAIN B AuamazoHe 27-86%.
YpoBeHs MoauGUIIMPOBAHUS 3apsiia KpaxMana yBeIHMIHBaJCs MMPH YBEIUUSHUN KOHLEHTPALMK peareHTa. Jlan-
HbIE JJOMOJHUTEIBHO TOATBEPKIAIOTCS YBEIHUCHUEM PACTBOPUMOCTH MPH YBEIWYEHHH TNIOTHOCTH 3apsia.

[Ipumep 2.2. DKCTPYAUPOBAHHBIA OWOMOIUMED ¢ MOIU(MDHUIMPOBAHHBIM 3apsiioM (MIPUMEPH KaTHOHHBIX
MOau(HUKATOPOB 3aps/a, MPUBUTHIX HA Kpaxmalr).

B nomnosHeHHe K aHHOHHBIM 3apsiiaM Kpaxmaj MOJBeprajin MOIU(UIMPOBAHHIO 3apsiaa Ul MMOJY4CHHs
KaTHOHHOTO Kpaxmaina. KaTHOHHBIA KpaxMall ¢ MOAH(DUIIMPOBAHHBIM 3apsIOM IMOJyYaId B PE3YJIbTaTe BapbH-
pOBaHUsA CIEIYIONINX Jajice MapaMeTpoOB: TeMIepaTypa, YHCI0 000POTOB YEPBSIKA, KOIUIESCTBO pearcHTa MOJIU-
¢dunupoBanus 3apsaa (xJopua raunuaunTpuMetTmwiaMmMonus [Sigma Aldrich Item 50053-1L1]), karamusatop
(Tuapokcuaa HATPUsI) U YPOBEHB COJEpKaHus mactudukaTopa. B tabdn. 15 mpencrarieHsl Tuana3oHbl sl UC-
CJICJIOBAaHHBIX MAPAaMETPOB B IKCTpyepe Ha 11 MM oT kommanuu Leistritz.
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Tabuuma 15
Jlnamna3oHbl mapaMeTpoB sl aHHOHHOT'O MOJU(HUIIMPOBAHHOTO Kpaxmaia
IIPH UCTIOJIb30BaHKMH ABYXUYEPBIYHOIO KCTPYAEpa ¢ MapalIeIbHBIMHU YepBsIKaMu pu 11 Mm

IOuanasoHH TeMmoepaTyps (°C) 85-140
IranasoHH yncia o6opoToB (06./MuH) 10-500
IunanasoHE KOJIMYEeCTRA xjopuna | 5-150
TUIMUUOUIITPMME TUIIaMMOHM S (% (Macc.) 1o

OTHOIWEHNMIO K KanMaJ’Iy)

JInanasoHEl KoJMdecTBa KkKaTaamsaTopa (NaOH) (% | 2-60

(Macc.) O OTHOWEHMIO K KpaxMaly)

MarlasOHBI KoJM4uyecTBa IIJIaCTUPMKATOpa 3 Bona TJIMLEePUH nu cMecn
’

(Macc.) O OTHOWEHMIO K KpaxMaly) Boma/rTumuepuH npu 40%

[Mopomkoo6pa3uelii kpaxMain nepemeninBany ¢ karanmmsaropom (NaOH) B mopomkoo6pasnoii ¢popme. Ilo-
CJIe 9TOTO K CMECH, COJeprKaliel KpaxMall ¥ KaTajau3aTop, J00aBIsUIM IIaCTHOUKATOP M MPOBOAMIIN XOpOILee
HepeMeIInBaHne BPY4HYIO. 3aTeM CMeCh BBOJMIM B OKCTPYIEP.

B Tabx. 16 mpemiararoTcss KOHKPETHBIE TIOJBEPTHYTHIC NCIIBITAHAUIO TTApaMETPBl COBMECTHO C OTKIIMKAMH,
omnucaHHbIMH B Taba. 17. OOpatuTe BHUMaHKME Ha TO, YTO YCTAHOBKH TI0 TeMIIepaType 3a/1aBaji 00ecIeqnBaio-
MM BO3JEHCTBHE OJHOPOTHOM TeMIIEpaTyphl JJIs BCEX 30H HarpeBaHusA. HecMOTps Ha MCHOIB30BaHUE IIPO-
¢unelt Temmepatrypsl B APYTUX SKCIIEPUMEHTaX MOAPOOHO OHHM B JaHHOM cilydae HE pa3bscHAIOTCA. Mcmonb-
3YIOMUACS POQIITH YepBsIKa OMUCHIBaeTCA HAa GUT. 6 (CpeaHECABUTOBOM YepBsK). Kaxaprit obpaser moasepra-
JIM UCTIBITAHVSIM JUTS OTIPEICTICHHUS €0 TUIOTHOCTH 3apsaa (CTETICHN 3aMeIIeHNs) B pe3yabTaTe MPOBEICHUS de-
MEHTHOTO aHaJIM3a (M3MEpeHHe KOJINIECTBa a30Ta).

DJIeMEHTHBIN aHaJIU3 MOXKET OBITh MCIIOJIB30BaH Ul U3MEPEHUS IJIOTHOCTH 3apsiia y o0pas3loB KaTHOH-
HBIX OHOIOJIMMEPOB ¢ MOAN(DHUINPOBAHHBIM 3apsI0M, B TO BpeMs Kak TUTPOBAHUE MOXKET OBITH MCHOJIB30BaHO
JUIS MI3MEPEHUsI TUIOTHOCTH 3apsiia y oOpa3loB aHMOHHBIX OMONOJIMMEPOB € MOANUGHIMPOBAHHBIM 3apsIOM.
DJIeMEeHTHBIM aHaJIM3 MPOBOAWIN NpH Hcnoib3oBaHuu npudopa Perkin Elmer 2400 CHNS Analyzer: npubop
Perkin Elmer 2400 ucnionp30oBaim s OTIpeAeNICHUs] COBOKYITHBIX YPOBHEH COJIEp>KaHMUs DIIEMEHTHBIX YTiepoaa,
a30Ta, BOJIOPOJIa WM CEPBI B pe3ylibTaTe MOIHOTO cxxuranus. Crenens 3amenienus (DS) onpenensioy mo a3oTy u
paccYNTHIBAIIM B COOTBETCTBUH C PUBEACHHBIM HIDKE ypaBHeHUEM (1):

DS=162,15 x 2N/1401-151,64 x %N, (1)

rae DS mpencraBnser coboii cTeneHb 3amenicHus, a %N mpeacTaBiseT co00ii H3MEPEHHBIH YPOBEHb CO-
nepkanus azota. Kpome Toro, %N cocraBisier npubnusurensHo 0%, HO HeHyneBoe yucio (Hampumep, 0,002).
Ero BEIMHMTAIOT U3 BCEX PE3yJIbTaTOB M3MEPEHHUH ISl TOYHOCTH.

Tabnuma 16
TexHOJIOTHYECKHE U pelenTypHBIE ITapaMeTphl [T MOTYYSHNS KAaTHOHHOTO Kpaxmaia
¢ MOII(HUITNPOBAHHBIM 3aPsSIOM

N oBpasua O6pasel, O6paser O6paserl, O6paserl,
2.2A 2.2B 2.2C 2.2D

TemniepaTypa (°C) 90 120 90 90

MnacTupmxarop (% (Macec.) | Boma (40%) | Boma (40%) Boma (40%) Boma (40%)

IO OTHOUSHMIO K xpaxmany)

Unucao oBopoToB 100 120 50 50
Nocnepyouwast o6paboTka Her Her Hemr Ila
Xnopun 4 85 30 30

TINLUUMOUATPUMETHMIIaMMOHNS (%

(Mace.) o OTHOWESHIIO K
KpaxMaJguy)
NaOH (% (Macc.) o 1,2 24 12 12

OTHOWEHMIO K Kpaxma.ny)

-29 -



035369

Tabnuma 17
CBolicTBa KATHOHHOI'O KpaxmaJia € MO}_'[I/I(i)I/IIII/IpOBaHHLIM 3apsAaoM
N oBpasua CTeneHp BaMelleHUs: PacreopuMocTh (%)
2.2A 0,035 28
2.2B 0,12 68
2.2c 0,19 76
2.2D 0,21 13

* CreneHb 3aMeIIEeHHs COMIACHO H3MEPEHHIO MPU HCIIOIb30BAHIH YPOBHS COIEPXKAHMUS a30Ta.

Eme pa3, B 1aHHOM criocoe peakinOHHOTO SKCTPYIUPOBAHHS MOIYyYaIH KpaxMall ¢ MOAU(GHIUPOBAHHBIM
3apsioM. 3HaYCHUS JUIsl CTETICHN 3aMELIeHHsI 1 PACTBOPUMOCTH OBUTH 3HAYUTENIHHO OOJBIIMMH, YEM COOTBETCT-
Bylomue xapakrepuctuku kpaxmana (0 DS n 0,4% pacTBOpMMOCTH COOTBETCTBEHHO) M AEMOHCTPHUPYIOT MOJIH-
¢unmpoBaHue 3apsa KaTHOHHOTO KpaxMalla B pe3yJibTaTe PeaklHOHHOTO IKCTpynupoBaHus. [lomydanu ompe-
JISTICHHBIN auana3oH 3HadeHui DS. 3Haduenus DS, moCTHTHYThIE B JaHHOM CiIydae, SBISIOTCS 3HAYUTEIHHO
OOJIBIIUMH B COMOCTABJICHUM C MPUBEICHHBIMY MpEXae 3HaUeHAMHU DS 1i1si KaTHOHHOTO KpaxMaia, MOJydeH-
HOTO B PE3yNbTATE PEAKIIMOHHOTO YKCTPYIUPOBAHMS.

B nmpumepe 2.2D BrirodueHHE TOCTEAYIONeH 00paboTKH JEMOHCTPHPYET YBEIIMICHHYIO CTETICHD 3aMelle-
HUS TIPU OXHOBPEMEHHOM YMEHBIICHUU PAaCTBOPHUMOCTH, YTO CBHICTEIBCTBYET O MPHCYTCTBUU CIIUBAHUS B CO-
OTBETCTBHHU C 00CYKICHHUEM H300pETEHHS B TOCIEAYIOIINX IPUMEpPax.

[Mpumep 3.1. DxcTpynupoBaHHEIA OHOTIONIMMEP ¢ MOAM(UIIMPOBAHHBIM 3apsI0M (I€MOHCTpPALHS TPUBUB-
KU 3aps/a Ha TEMUIIEIUTION03Y).

Jlist neMoHCTpaMyu MOAN(GHUIMPOBAHUS 3apsia B AOTIOJIHEHHUE K KpaxMaly HCIOJIB30BaM IOTIOJHHUTEIb-
HBIe OMomonmMepsl. ['eMureuromio3y (KCuiaH U3 JpeBecHHbl Oyka > 90%, Item X4252, Sigma Aldrich, St.
Louis, MO) noaseprani MOAu(UIMPOBAHUIO 3apsiia MIPU MCIOJIB30BAHNH JIMMOHHOM KUCIIOTHI JUIS TTOJTyYCHUS
AQHMOHHOM T'eMULEIIIIONO3b], UCIIONb3Ys IKCTpyAep oT komnanuu DSM, onucannslii B mpumepe 1.1. Ipu nomy-
YEHUH TeMULEIUION03bI ¢ MOTU(PHUIIMPOBAHHEIM 3apsOM BapbUPOBAJIH CIIEIYIOLINE Jlajiee apaMeTphl: TeMIle-
paTtypa, 9uciI0 000POTOB YEpBsIKa U KOJIUIECTBO IMMOHHON KUCIOTHL. B Tabu. 18 nmpencraBnens! nnamna3oHsl 1
TEeMIIEpaTypsl, YUCiIa 0OOPOTOB YEPBsIKA M KOIMYECTBA JIMMOHHOW KHCIIOTHI, TOJBEPTHYTHIX HCIBITAHUIO TPU
HCIIONIb30BaHHUH JIBYXUEPBIYHOTO 3KCTPyAepa ¢ KOHMYECKUMH YEPBSIKAMHU.

Tabmuma 18
Jlrana3oHbl MapaMeTpoB Ul TEMUIEIUTION03b! C MOJU(DUIIMPOBAHHBIM 3apsIOM
IIPU UCTIONIb30BAHUH ABYXUIEPBSIYHOTO IKCTPYAEPa C KOHNIECKUMH YEPBIKaAMH

IManasoHs TeMmepaTyps (°C) 90-150
IranasoHH umucya oBOopoToB (06./MuH) 50-200
InanasoHE KOJMUECTBA JIMMOHHOM KMCJIOTH (% (Macc.) mno oTHomeHuo K | 40-150
TeMULEeJIJIIoJIo3e )

PearenTs! B mopomkooOpa3Hoii (hopMe nepeMennBaiy BpydHyto napTusmu 1o 50 T, 3arpyXain B 9KCTpy-
Jiep MpH UCTIOIb30BaHUN M3TOTOBJICHHBIX IO CHENMAILHOMY 3aKa3y HarHeTaTeseil mopomIka U MoAaBaln B 3KC-
TpyZiep MpH CKOPOCTSX IOJa4yy, ONPEIEICHHBIX KaKk OTHOCUTEIBHO M KaueCTBEHHO corjlacoBaHHble. B Tabm. 19
MpeJJIaraloTcsl KOHKPETHBIE MOABEPTHYTHIE UCIBITAHUIO MapaMeTpbl COBMECTHO C OTKIMKAMM Ha UCIBITAHUA,
onmcaHHbIMK B Tabn. 20. Ha ¢ur. 3 npencranensr ciektpsl UKII® st reMunesumiono3s! ¢ MOAUGHUIMPOBaH-
HBIM 3aps/I0M U JJIsl HeMOAU(UIIMPOBAHHON TeMHIIEIUTION03bl. 3HAYEHHs TUIOTHOCTH 3apsijia IPUBEACHBI B COOT-
BETCTBHH C METOJIOM THTPOBaHUS, ONMMCAaHHBIM B mpumepe 1.1. Heo6XoauMo oTMETHTH TO, 4TO B JaHHOM IpH-
Mepe U3MEPSIOT 3HAYCHUSI INTOTHOCTHU 3apsiia MaTepUagoB HCXOJHOTO CHIPbS, KOTOPBIE MTOCIIE 3TOTO BEIYUTAIOT
U3 N3MEPCHHBIX 3HAYCHUH IS IEMOHCTPAIMU CTETICHN N3MEHEHHS IIIOTHOCTH 3apsiaa, OoJbIneil, YyeM cOOTBET-
CTBYIOII[asl XapaKTEPUCTHKA CBIPHEBOrO OMOIIOINMEpA.

Tabmmma 19
TexHoyOorM4ecKre U perienTypHbIE TapaMeTphl Il OTyUYSHUS
TEMUIICIUTION03bI ¢ MOIUPHUITUPOBAHHBIM 3aPsIOM
N oBpasua O6pasen 3.1A O6pasen, 3.1B
TemniepaTypa (°C) 140 140
Uncao oBopoToB 120 120
Mocnenymomas obpaboTka Her Tla
JluMoHHas1 KucjaoTra (% (Macc.) IO OTHOWEHMIO 150 150
K IeMMLeJIIose)
I'$H (% (Macc.) IO OTHOWEHMIO K JMMOHHOIM 20 20
KucaoTe)
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Tabmuma 20

CBolicTBa TCMULCIIIOJIO3EI C MOL[I/I(i)I/IIII/IpOBaHHLIM 3apsaAoM

N oBpasua MKI® (% nmponyckaHus) TurpoBakne (MoxB./T)
2.2A 0,035 28
3.1Aa 81,4% 1,66
3.1B 53,4% 4,68

B pesynbpraTe peakiMOHHOTO SKCTPYAUPOBAHUS MOTYYald TEMHIICIUTION03Y ¢ MOIU(HUIIMPOBAHHEIM 3apsi-
oM. AHanu3 npu ucrnosibzoBanud Merona MKII® nemoHcTpupyer 3HaueHust % MpOMycKaHUs, 3HAUUTEIHHO
MEHBIITNE, YeM COOTBETCTBYIOIIAS XapaKTePUCTUKA HEMOAU(DUIIMPOBAHHON reMHIIEILTIONO3HI (91%), 1 3HaYCHUS
JUISL TUTPOBAHHUS, 3HAYUTEIBHO OOJBIIUE, YeM COOTBETCTBYIOIIAS XapPaKTCPUCTHKA HEMOAU(DUIIMPOBAHHOW Te-
MHUIIEIUTION03H! (0 MIKB./T), UTO CBUACTEIHCTBYET O MOAUMDUIIUPOBAHUY 3apsIa TEMHIICILTIONO3EL.

[Tpumep 3.2. DKCTPyIUPOBAHHBIN OHOMIOJIMMEP ¢ MOTUPHUITUPOBAHHBIM 3apsAA0M (IEMOHCTpAITHS TPUBUB-
KM 3apsijia Ha IEKTHH).

ITextun (Item 76282, Sigma Aldrich, St. Louis, MO) moaBepraiim MOAUQHUITUPOBAHUIO 3apsiia TSl YBEJIH-
YeHWs1 aHWOHHOTO CBOWCTBA TEKTWHA B pEe3yNbTaTe NMPHUBHBKU HA MEKTHH IOMOJHUTEIBHBIX KapOOKHCIOTHBIX
TPYIII IPH UCTIOIB30BaHUM IKCTpyaepa oT kommanuun DSM, ommcannoro B mpumMepe 1.1. DkxcnepuMeHTanbHbIC
METOZBI COOTBETCTBOBAJIM SKCIIEPUMEHTANBHBIM MeToaM B rpumMepe 3.1. B Tabn. 21 mpencraBieHs! quamna3oHbl
JUISL TEMIIEPaTyphl, Yicia 000pOTOB YepBSKAa M KOJWYECTBA JIMMOHHON KHCJIOTHI, MOJBEPTHYTHIX HCIBITAHHIO
TIPY UCTIOJIb30BaHUH ABYXUYEPBIYHOTO IKCTPYACpa ¢ KOHMYCCKUMH YCPBIKAMHU.

Tabuuma 21
Jlnana3oHbl mapaMeTpoB sl IEKTUHA ¢ MOAU(DUIIUPOBAHHEIM 3apsI0M
MIPH UCTIOJIb30BAHUH IBYXUCPBSIYHOTO IKCTPYACpa ¢ KOHHYCCKUMH YePBIKAMHU

IuanasoHe TeMmiepaType (°C) 90-150
InanasoHH uyMcia oBopoToB (06./MuH) 40-150
IInarnasoHbH KOJIMUeCTBa JIMMOHHOM KMCJIOTH (% (Macc.) no oTHomeHmioo k | 40-150
MIEKTUHY)

B Tabn. 22 npemnaraioTcss KOHKPETHBIE MTOJBEPTHYTHIC MCIBITAHUIO MAapaMeTPhl COBMECTHO C OTKIMKaAMH
Ha UCTIBITAaHMs, OTIMCAaHHBIMU B Ta0u. 23. B cimyvae npoBenenus st oOpasia nocienayoeii o0padoTku odpasen
pacnonaranu B BakyymHou nieun nipu 120°C Ha 90 mun. Kaxxapiii oOpaser moaBepraiyd UCTIBITAHUIO JIIS OTpe-
JIETICHUS] €0 TUIOTHOCTHU 3apsiia (MIKB./T) M ONTHYECKOH IIIOTHOCTH/TIPOITYCKaHMs MPH MCIIOJIb30BaHUH HH(pa-
KPAcHO#l CIIEKTPOCKONuH ¢ npeodpazopanueM Dypse (MKIID) B o6mactu 1720 cvm™'. Ha dur. 4 npeacrasieHs:
cnektpbl MUKII® s nexTrHa ¢ MOIUPHUIIMPOBAHHBIM 3apsIIOM U JIJIsI HEMOAU(HUIIMPOBAHHOTO NEKTHHA. 3Haue-
HUS IUTOTHOCTH 3apsiia IPUBEICHBI B COOTBETCTBUHU C METOIOM TUTPOBAHMSA, OlMcaHHBIM B mpumepe 1.1. HeoO-
XOAUMO OTMETHTh TO, YTO B JIAHHOM IPHMEPE U3MEPSIOT 3HAUEHMs IJIOTHOCTH 3apsAfa MaTepHalioB HCXOIHOTO
CBIPbsl, KOTOPBIE IIOCNIE 3TOTO BBIYMTAIOT M3 U3MEPEHHBIX 3HAYCHUH ATl AEMOHCTPALUH CTEHCHU M3MEHEHHSA
IUIOTHOCTH 3apsia, OONbIIEH, YeM COOTBETCTBYIOIIASI XapAKTEPUCTUKA CBIPHEBOTO OHUOTIONIMEDA.

Tabmuma 22
TexHONMOrHYEeCKNE U PEIENTYPHBIE TAPaMETPhI AJISI MOTY4IEHHS EKTHHA
¢ MOZM(HUIIUPOBAHHBIM 3aPIOM

N oBpasua OBpasern, 3.2A O6pasken 3.2B
Temnepatypa (°C) 140 140
Yuecso oBopoToB 120 120
Mocaenymomast ob6paGoTka HerT Ila
JluMoHHas1 kucyoTa (% IO OTHOWEHUIO K IISeKTUHY) 150 150
I'$H (% IO OTHOWEHMI0O K JIMMOHHOM KMCJIOTE) 20 20
Tabmnmma 23
CBoiicTBa NEKTHHA C MOTU(PHUIIMPOBAHHBIM 3apPsA0M
N oBpasua VKN® (¥ nponmyckaHusi) Turpopaune (M3KB./T)
3.2a 59,1 4,96
3.2B 26,6 5,72

B pesynbTaTe peakIMOHHOTO SKCTPYAUPOBAHUS TOTYYATH MEKTHH ¢ MOJU(PHUIMPOBAHHEIM 3apsaoM. AHa-
i3 npu ucnons3oBaHnu Metoxa MKIID memoHcTpupyeT 3HaueHHS % MPOITyCKaHWSA, 3HAYHTEIHHO MEHBIIHE,
YeM COOTBETCTBYIOIIAS XapaKTEPUCTHKA HEMOAUMDHUITUPOBAHHOTO NeKTHHA (63%), ¥ 3HAYCHUS [T THTPOBAHHUA,
3HAYNTENBHO OOJIBIINE, YeM COOTBETCTBYIOIIAS XapaKTepHUCTHKAa HEMOIU(DUIIMPOBAHHOTO TIeKTHHA (0 MIKB./T),
YTO CBHICTEIBCTBYET O MOANDUIIMPOBAHNY 3apsa MEKTHHA.
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Ipumep 3.3. DKCTPYTUPOBAHHBIH OUOTIONIUMED ¢ MOAU(DHUIIMPOBAHHBIM 3aPSIIOM (IEMOHCTpAIIHS TPUBUB-
KU 3apsi/ia Ha COEBBIH OEJIOK).

CoeBblil 0eJIoK TmoABepra MOIU(UIIMPOBAHUIO 3apsiaa s MMOJYYCHHS aHHOHHOTO COEBOTO Oelka Mmpu
UCIIONb30BaHUU JKCTpyaepa or komnanuun DSM, onucanHoro B mpumepe 1.1. DKcriepuMeHTaIbHbIE METOMIbI
COOTBETCTBOBAJIN DKCIIEPUMEHTAIBHBIM MeTo/aM B mpuMmepe 3.1. B Tabm. 24 mpeacraBiieHbl qUama3oHbl JIIS
TeMIIepaTyphbl, YUCiIa 00OPOTOB YepBsiKa M KOJIMYECTBA JIMMOHHOW KHCJIOTBI, MOJBEPTHYTHIX HCIBITAHUIO TPU
UCIIONIb30BaHHUHU JIBYXUEPBSYHOTO IKCTPYyIepa ¢ KOHMYECKUMH YEePBSIKAMHU.

Tabnmma 24
Jlnamna3oHbI mapaMeTpoB JJIsl COCBOTO Oeka ¢ MOIU(PHUIIMPOBAHHEIM 3apSA0M
MIPH UCTIOJIb30BAHUH JBYXUYCPBIYHOTO IKCTPYACpa ¢ KOHHYCCKIUMH YePBIKAMHU

IOuanasoHs TeMmrnepaTyps (°C) 90-150
IranasoHH umciia oBopoToB (06./MuH) 50-200
IrarnasoHH KOJMUYECTBa JIMMOHHOM KMCJOTH (% (Macc.) no oTHomeHuwo K | 40-150
coeBOMy OeJIKy)

B Tabn. 25 npeanmaraioTcsi KOHKPETHBIE MOJIBEPTHYTHIE HCIIBITAHUIO TTAPAMETPHl COBMECTHO C OTKIIMKaAMHU
Ha UCTIBITAHUS, ONTMCAaHHBIMU B Ta0JI. 26. B cimydae nmpoBeneHus it 00pasia mocieayomeid 0opadoTku odpaserr
pacnonaranu B BakyymHoi nieun nipu 120°C Ha 90 mun. Kaxxapiii oOpaser moaBepraiyd UCTIBITAHUIO JIJIS OIpe-
JIETICHUS] €0 TUIOTHOCTHU 3apsiia (MIKB./T) M ONTHYECKOH IIIOTHOCTH/TIPOITYCKaHMs TTPH MCIIOJIb30BaHUH HH(pa-
KPACHO#l CIIEKTPOCKONUH ¢ npeodpazopanueM Dypse (MKIID) B o6mactu 1720 cm™'. Ha dur. 5 npeacrasiens:
cnektpbl UKII® nst coeBoro Oenka ¢ MOANGHUINPOBAHHBIM 3apsIOM U sl HEMOAN(GHUINPOBAHHOTO COEBOTO
Oerka. 3HaUCHHMS TUIOTHOCTH 3apsi/ia MPUBEICHBI B COOTBETCTBUU C METOIOM THUTPOBAHUS, ONIMCAHHBIM B IIPHMe-
pe 1.1. HeoOxomuMo OTMETHTH TO, YTO B JAHHOM TIPHMEpPE N3MEPSIOT 3HAUEHHS IUIOTHOCTH 3apsijia MaTepHajIoB
MCXOZHOTO CBHIPBs,, KOTOPBIE MOCJIC 3TOTO BBIYUTAIOT M3 W3MEPEHHBIX 3HAYCHHH JUISl IEMOHCTPALMU CTETICHH
W3MEHEHHS IUNIOTHOCTH 3apsAa, OOIbIIeH, 9eM COOTBETCTBYIOIIAS XapaKTEPUCTHKA CBHIPHEBOTO OHOIIOIUMeEpa.

Tabmmma 25
TexHONMOTHYECKUE U PEIENTyPHBIC TTapaMeTPHI IS TOTyYSHHUSI COEBOTO Oenka
¢ MOII(HUITNPOBAHHBIM 3aPSI0M

N oBpabua OBpasern 3.3A OBpasern 3.3B
TemniepaTypa (°C) 140 140
Uncso oBopoToB 120 120
Mocnenymomasa obpaboTka Her Ila
JluMmoHHast kmcaora (% (Macc.) IO OTHOWEHMIO K 150 150
TreMHLIeJIIIoNIoBe )
I'$H (% (Macc.) IO OTHOWEHMIO K COSBOMY Oenky) 20 20
Tabnuma 26
CBoiicTBa coeBoro 0enka ¢ MOAU(UIIMPOBAHHBIM 3apsIOM
N oBpabua VKMN® (¥ npomyckaHmMs) TurpoBaHne (M3KEB./r)
3.3A 68,4 1,66
3.3B 42,8 4,68

B pesynbraTe peakIMOHHOTO SKCTPYIUPOBAaHHS MOIyYalld COEBBIH OEJIOK ¢ MOAN(DHUINPOBAHHBIM 3apsIOM.
Amnanu3 npu ucnons3oBaHuu Merona UKIID nemoncTpupyet 3HaueHust % MPOMyCKaHMs, 3HAUUTEIbHO MEHb-
IIMe, YeM COOTBETCTBYIOIIAsl XapaKTEPUCTHKA HEMOAM(MUIIMPOBAHHOTO coeBoro Oenka (93%), u 3HaueHUs I
TUTPOBAHMUS, 3HAYUTEIILHO OOJIBIINE, YEM COOTBETCTBYIOIIAS XapAKTEPUCTUKA HEMOIU(PUIIMPOBAHHOTO NEKTHHA
(0 M2KB./T), UTO CBHUIETEILCTBYET O MOAM(DUIMPOBAHUH 3apsiga coeBoro Oenka. MomudummpoBaHue 3apsia
yIy4IIanoch B pe3yabTaTe MPOBEACHUS TEIIIOBOH MOCIeIyoMmei 00paboTKH.

[Ipumep 4.1. DKCTPYAUPOBAHHBINA CIIUTBHIH OMOTIONUMED (IEMOHCTpAIHsI KpaxMana, MoIu(GUIPOBAHHOTO
TIPY NCTIOJIb30BAHUH OIIPEAEICHHOTO JHala30Ha CIIuBaTeNeil).

B nononxenne k MoauduKaTOpaM 3apsaa MPUMEHSUIN CIIMBATEIH IS TOMYyUYESHUs CIIMNTOTO KpaxMalia IpH
UCTIONIB30BaHUM IKCTpyaepa oT koMmnanuu DSM, onucannoro B npumepe 1.1. Ilpu momyueHun CIIUTOTO Kpax-
MaJia 9KCIIepUMEHTaIIbHbIE CIIOCOOBI COOTBETCTBOBAJIM criocobam B mpumepe 1.1. Bapeupytor cnenyromue nanee
HapaMeTphl: TeMIleparypa, Yiciao 000pOTOB YepBsKa M KOJMYECTBO CIIMBATeNs. B qaHHOM mpuMepe B KayecTBe
IacTU(UKATOpa MCHOIB30Ball BOAY IpU ypoBHE coaepxkanus 40% (Mac.) 1o OTHOIIECHHUIO K kpaxmaiy. Crin-
BaTenu BKIouanu suuxmoprunpu (I, >99% (I'X), Item 45340, Sigma-Aldrich, St. Louis, MO), mo-
JH(3TUIICHTIIMKOIIB ) AMTIIMIUAMIOBEIH poctoit a¢up (IS, Avg. MN 500, Item 475696, Sigma-Aldrich, St.
Louis, MO) 1 nonu(npon#iIeHTIIMKOIIb ) TUTIHIMAMIOBEIN pocToit a¢up (ITITATD, Avg. CA. 640, Item 406740,
Sigma-Aldrich, MO, St. Louis) COBMECTHO ¢ THAPOKCHIOM HATpHs B Ka4ecTBE KaTanuzaTopa. B Tabm. 27 mpen-
CTaBJICHBl AMAIA30HbBI A TEMIIEPATypPhl, YUCIa 000POTOB YEPBAKA M KOJIMUYECTBA CIIMBATENS, NMOJBEPIHYTHIX
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UCTIBITAHUIO TIPH UCTIOJIH30BAHUH JABYXUYCPBIYHOTO IKCTPYIEpa ¢ KOHMYSCKUMHU YepBsikamu. B Tabm. 28 npemna-
TaroTCs KOHKPETHBIC MMOJIBEPTHYTHIC MCIBITAHUIO MAPAMETPHl COBMECTHO C OTKJIMKAMHU HA UCIIBITAHUS, OTIHCAH-
HBIMM B Ta01. 29.

Tabmmma 27
TexHomornueckue u pPeUEnTYpPHBIC AUANIa30HbI JJIA ITOJIYYEHHA COIMTOr0 Kpaxmalia
Temnepatypa (°C) 80-110
Unciio oBoOpoTOR 50-120
CumpBaTesb SnmxygoprumpmuH, I[ISIAT'S m IIIOTS
CumBaTesnb (% (Macc.) O OTHOWNEHMIO K KpaxMajy) 0,01-0,1
NaOH (% (Macc.) IO OTHOWEHUI0 K KpaxMaly) 0,005-0,2

Tab6nurma 28
TexHomornyeckue u PEUCUTYPHBIC MTAPaAMETPhI I NOJTYUYCHUA CHIMTOrO0 Kpaxmajia
O6pasen 4.1A | OBpasen 4.1B | O6pasen 4.1C

Temneparypa (°C) 90 90 90
Unciio oBopoToB 120 120 120
[Mocnenywomas obpaBoTka Her Her Her
CumuBaTesb SIIN II301s [Iors
CmmBaTesb (% (Macc.) o 0,1 0,1 0,1

OTHOIWIEHMIO K KanMaHy)

NaOH (% (Macc.) IO OTHOWNEHMIO K 0,2 0,2 0,2
KpaxMaJy )
MnactupmrkaTop (40% 0O OTHOMEHMUO Bona Boma Boma

K Kpaxmaly)

Tabmuma 29
CBOIiCTBa CITUTOTO Kpaxmaia
PacTBopmMocTe (%) HaByxaunme (r/r)
OBpakern; 4.1A 1,6 0,35
OBpakern; 4.1B 2,53 2,67
OBpakern; 4.1C 4,07 3,15

B maHHOM ciyyae mpW HCIIONB30BAaHHU CIIOCO0a PEAKIMOHHOTO SKCTPYAMPOBAHUS IOJNyYaId CIIWTHIC
6uomnonMepbl. Kak 3T0 JEMOHCTPHPYET PeakMOHHOE SKCTPYIUPOBAaHHE Kpaxmalia COBMECTHO CO CIIHBATEIs-
MU: TI0 MEpe YBEIUICHUS IITHHBI enr (MoJeKyysipHoi Maccsl) crmBarens (U < TIDAID < IITAID) 3nadve-
HUS U1 Ha0yXaHUs yIydIIaroTcs 3a MPeIeNbl TOro, YTO HMEET MECTO i HeciuToro kpaxmana (0,4 r/r), a 3Ha-
YeHHS ISl PACTBOPUMOCTHU IPUOIIDKAIOTCS K TOMY, 9YTO FIMEET MECTO ISl HecIuToro kpaxmana (7%).

[Tpumep 4.2. DKCTPYyIUPOBAHHBIN CIIMTHIN OHOMONMMEp ¢ MOIU(MUIIUPOBAHHBIM 3apsAIOM (JIEMOHCTpAITUS
KaTHOHHOTO Kpaxmalia, MOAU(UIIMPOBAHHOTO MIPH HCIIOIb30BAaHUN PA3IUYHbBIX CIIHBATEIEH).

B nmomonHeHME K Kpaxmany MPUMEHSUTA KpaxMall ¢ MOIU(PHUIIMPOBAHHBIM 3apsIIOM JUTS TIOTYYICHUS CIITUTO-
ro Kpaxmajia ¢ MOIU(HUIMPOBAHHEIM 3apsIOM IIPH UCIIOJIB30BAHUH SKCTpyAepa oT komnanuu DSM, omucaHHO-
ro B mpumepe 1.1. [Ipu momydyeHHH CIIUTOTO Kpaxmana ¢ MOAUGHUIMPOBAHHBIM 3apsIOM SKCICPUMCHTAIBLHBIC
CrocoOBI COOTBETCTBOBANIU crocobaMm B mpumepe 4.1. B kauecTBe KaTHOHHOTO Kpaxmalia B JAHHOM IpUMEpe
ucronp3oBanu npoaykt Aquaflocc 330 AW, msrorosnenHsiii B komnanuu Aquasol Corp. (Rock Hill, SC).
Taxoke UCIOJB30BAIM W JONOJHUTENbHBIE KOMMEPYECKH JOCTYIHBbIE KaTHOHHBIE KpaxMajbl, a TaKKe
KaTHOHHBIE KpaxMalibl, COOTBETCTBYIOIINE ONHMCAHUIO M300peTeHus B mpumepe 2.2. BapbupyroT cienyroiue
Janee IapaMeTphl: TeMIepaTypa, YHCIO ODOpPOTOB uepBsKa, KOJHYECTBO CIIUBATENS M IUIACTU(QHKATOPA.
CumBatenyu BKIIOYATH  AMUXJIOPTHAPUH,  HONU(ITHICHIJIHKONb)IUTIUIUIMIOBEIA  TPOCTOi  3dup
oM (TPONHICHTITMKOJb ) TUTTALMIUIOBBINA MIPOCTON 3(HP COBMECTHO C THAPOKCHIOM HATPHs B KaYeCTBE Karta-
mu3atopa. B tabm. 30 mpencraBieHbl IUANa3oHBI IS TEMIIEpaTyphl, 4ucia 00OpOTOB YepBIKA U KOJIUIESCTBA
CIIMBATENs, MOJBEPTHYTHIX HCIBITAHHIO MPHU WCIOJE30BAaHUM JBYXUYCPBIYHOTO IKCTpyAepa ¢ KOHUYCCKUMHU
yepBsikaMu. B Ta0n. 31 mpemiararorcss KOHKPETHBIC MMOJBEPTrHYTHIC MCIBITAHHUIO TAPaMETPBl COBMECTHO C OT-
KJIMKaMH Ha WCIIBITAHUS, OMIMCAHHBIMHU B Ta0I. 32.
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Tabmuma 30
TexHomornueckue u PEUCHTYPHBIC AUAINa30HbI IJIA MMOJTYUYCHUSA
CINUTOTO KaTUOHHOT'O Kpaxmalia

TeMmnepatypa (°C) 80-160

Uyciio oBOpoTOR 10-300

Cmmuearesb (% (Macc.) O OTHOWEHMIO K KpaxMmaly) Or 0,0001 mo 10

NaOH (% (Macc.) IO OTHOWEHMI0 K KpaxMajy) Or 0,001 mo 20

Mnactu¢muxarTop (%) Boma, romuepmH (20-50%)
Tabnuma 31

TexHooruyeckue u PEUCHTYPHBIC TAapaMETPhbI IJI4 MOJYYCHU
CIIMUTOTO KATUOHHOI'O Kpaxmalia

OBpaken; 4.2A O6paser; 4.2B | OBpasern 4.2C
TemnepaTypa (°C) 90 90 90
Yycigo oBopoTOB 120 120 120
[Mocyenywomasa obpaboTka HeT HetT Hetr
CumBaTesib SIIN a1 NnInars
CuBaTeJb (% (mMmacc.) o 0,1 0,1 0,1
OTHOWEHMI0 K KpaxMmaly)
NaOH (% (Macc.) IO OTHOINEHMI K 0,2 0,2 0,2
KpaxMaJly)
InacTtu¢mxkaTop (% OO OTHOMWEHMIO Boma (40%) Boma (40%) Boma (40%)
K Kpaxmasy)

Tabnuma 32

CBOIiCTBa CIIUTOTO KATHOHHOTO Kpaxmaia

PacrBopuMocTs (%)

HaByxaume (r/T)

O6pasern; 4.2A 12,6 1,9
O6pasern 4.2B 39,9 11,2
O6pasern 4.2C 40,3 14,7

B maHHOM cityyae B pe3ynbTaTe PEaKIMOHHOTO SKCTPYAMPOBAHUS CO3JAaBalll CIIUTHIE OMOMOIMMEPHI C
MOJIM(UIMPOBAHHBIM 3apsAAoM. Pe3yibTaTel 10 pacTBOPUMOCTH JEMOHCTPHPYIOT 3HA4YCHUS, 3HAYNUTEIIHHO
MEHBIIINE, YeM COOTBETCTBYIONIAs XapaKTEpPUCTHKA Marepuaia HCXOIHOTo ChIpbs (84%). B manHOM ciyuae
YMEHBIIICHUE PaCTBOPHMOCTH CBHJIETEIBCTBYET 00 YBEJIMUCHHOW CTENCHU CUIIMBaHMA. Pe3ynbTaThl Mo Halyxa-
HHUIO MOTYT OBITH OOJBLIMMH MM MEHBIINMH, YEM COOTBETCTBYIOIIAsl XapaKTEPUCTHKa MaTepuala NCXOTHOTO
CBIPB (4,4 T/T) B 3aBUCHMOCTH OT CTCIICHU CITUBAHHS.

[Mpumep 5.1. DKCcTpyAMPOBAHHBIN CIINTHIM OMONOIMMED ¢ MOAU(UIIMPOBAHHBIM 3apsIOM (IEMOHCTpPALHS
CIIMBAHUS MHOXECTBA OMONOJIMMEPOB MPU HCHONB30BAHUH 2-CTAJMHHOTO BCTPOEGHHOTO B TEXHOJIOTHYECKYIO
JUHUIO crioco0a).

JIist IEMOHCTpalMy CIIMBAHUSA BYX OMONOIMMEPOB ¢ MOIU(DHUIIMPOBAHHBIM 3apsAA0M HOIy4alH CIIUTYIO
CHCTEMY IUTPAT KpaxMaja-XUTO3aH ¢ MOAN(MHUINPOBAHHBIM 3apsA0M IIPU HCIOIb30BaHUH 2-CTaIUIHOTO BCTPO-
€HHOTO B TEXHOJIOTHYECKYIO JIMHHUIO CI0CO0a, MCIIONB3YIOMIETo 3KCTpynep oT koMmmanuu Leistritz mpu 18 MM,
COOTBETCTBYIOIINHA OMMCAHHUIO M300peTeHus B npumepe 1.1. [IpuBHBKa JIMMOHHOW KHCIOTHI Ha Kpaxmay obec-
MeYMBaCT MOJIYYCHHE aHHOHHOTO 3apsia, KOTOPHI M3MEHSET CTEIeHb 3apsaa, YTO MOXET OBITh M3MEPEHO NpH
UCIIOJIb30BaHUN OOpaTHOTO TUTPOBaHMS (MAIKB./T). sl MPOTOHUPOBAHUS XUTO3aHA BO BPEMSI IEpPEMEIIBaHMS
MOXET OBITh MCIIOJIb30BaHa YKCYCHasl KHCJIOTa, YTO, TEM CaMbIM, 0OECIIEUHBACT IOJydYCHNE Ha XUTO3aHE KaTHu-
OHHOTO 3apsja. XUTo3aH ¢ MOAU(HUIMPOBAHHBIM 3apsSOM MOXET OBITh IpeoOpa3oBaH B yacTHYHO (T.e. 50% u
6outee) wu nosHocThIO (100%) MpoTOHMPOBaHHYIO (POPMY BCIEACTBHE €TI0 PACTBOPUMOCTH B BOJIC.

Kpome Toro, skcTpynep, IMEIOINi MHOKECTBO 30H U COOTBETCTBYIOIIMMA TEMOHCTpAIUN Ha (uT. 2, nena-
€T BO3MOXKHOHN peayin3anuio npodueil TemmnepaTypsl 1 HarHeTaHus. [lapaMeTpbl SKCTPYIMPOBaHUS U KOMIIO3HU-
WX JUIS TTOJYyYEHHsI CIIUTON CHCTEMBI LIUTPAT KpaxMmaia-XUTo3aH ¢ MOANGHUINPOBAHHBIM 3apsA0oM BapbHPOBa-
U B COOTBETCTBHUU C ONHCAaHWEM m300peTeHrs B Tabn. 33. B maHHOM ciydae MOpOIIKOOOpa3HbIe 0O0pa3Ilbl
Kpaxmalia, JUMOHHOW KUCIOTH U coenuHeHus: ' ®H nonaBanu B 30Hy Ha4aabHOTO HarHeTaHus (ctaaus 1), B TO
Bpems kak xuto3aH (Trading Resources, Cocoa Beach, FL), ykcycuyro kucnoty (Sigma Aldrich, Item# A6283,
St. Louis, MO) u rutacTugukaTops! 0JJHOBPEMEHHO 100aBIIsUTH B 30HY HarHeTaHus 3 (ctamus 2) B COOTBETCTBUH
C JEMOHCTpaIyell B MpuBeICHHONW HIDKe TaOn. 34. 30HBI peakuuu 1-2 UCIIONB30BAIN AL MOIU(PHIMPOBAHUS
3apsiza, B TO BpeMs Kak 30HbI PEaKIMK 3-8 MCIIOIh30BANIM ISl CIIMBAHUS KpaxMana ¢ MOJU(UIMPOBAaHHBIM 3a-
PSIOM C XMTO3aHOM C MOAM(UIIMPOBAHHBIM 3apsiioM. [Ipodumu TemrepaTyphl A1 KaX 10 30HBI IPEICTABICHBI
B IIPUBEICHHON HIDKe Tabu. 34. Mcnone3yronuiicss npoduiib YepBsika B 3HAYMTEIFHON CTENEHU COTIIACYETCs CO
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CPEIHECIBUTOBBIM YEPBSIKOM, COOTBETCTBYIOIIMM OIHCAHUIO N300peTeHust Ha (ur. 6 (CpeaHecIBUTOBOH Yep-
BsiK). Ilocite IpoxoskaeHus peakuy MPUBUBKY JTUMOHHOHM KHCJIOTHI Ha KpaxMmall TeMIepaTypy YMEHBIIAIN JI0
100°C nnst obecrieueHyss HarHETaHUs IPOTOHUPOBAHHOT'O XUTO3aHa BHYTPh 9KCTPYZAEpa B 30HE 3 10 yBEINYCHHS
temmeparypbl 1o 105°C u 110°C B 30HaxX 4 u 5, COOTBETCTBEHHO, I HHUIIMAPOBAHUS PEAKIINH CIIUBAHUS Me-
Ky KapOOKCHIIATOM KpaxMmalia ¥ cBOOOJHBIMH aMUHOBBIMH TPYIIIIaMH Ha OCHOBHOM LlenM XuTo3aHa. B HexoTo-
PBIX TIPOTOHAX YKCTPYANPOBAHHBIE 00PA3Isl B TBEPAOH (hopMe MoaBEpray MOCIeyIomIe 00padoTke B pe3yilb-
TaTe PacIoJIOKEHNUS CIIMTOTO MOJIUMepa ¢ MOAN(GHUIMPOBAHHBIM 3apsioM B neud npu 120°C ua 90 mun. OnHO-
BpPEMEHHOE HarHEeTaHHE JIBYX CMECEH, MPOJeMOHCTPHPOBAHHOE HIKE, ONMPEACIIOT KaK 2-CTaJiifHyI0 BCTPOCH-

HYIO B TEXHOJIOTHUYCCKYIO JTHHUIO PEAKIIHIO.
Ta6muma 33

JlnamazoHsl mapamMeTpoB AJIS COIUTOW CHCTEMBI ITUTPAT KpaxMaa-XuTO3aH
MIPH UCTIONIb30BAaHIH ABYXUEPBSIHOTO KCTPYepa C MapauieIbHBIMU YePBSIKAMH

InanasoHn TeMmoepaTypH (°C) 100-120 (cmoTpute TaBamuy 34)

IranasoHs umucya oBopoToB (06./MuH) 140-170

InamasoHB KOJMUEeCcTBa xXMTo3aHa (% (Macc.) no | 100

OTHOWMEHNIO K KanMaﬂy)

InamasoHbl KoOJMUYeCTBa YKCYCHOM KUCJHOTH (% | 33

(Macc.) Mo OTHOmMEHMI K XMTOS3aHy)

IlnanasoHbH KoJMMYecTBa UMTpaTa KpaxMmasna (% | 100

(Macc.) Mo OTHOmMEHMI K XMUTOSaHY)

Tunel aacTUOMKaTOPOR JIMMOHHa s KUCJIOTa
InanasoHbl KOJIMYEeCTBAa nnacrtupuraropa (% | 90-140

(Macc.) MO OTHOmMEHMI K XMTO3aHY)

Tab6muma 34
IIpumep npoduiis TeMIIEpaTypsl U HATHETAHMS JTs Kpaxmalia ¢ MOIUPUIIPOBAHHBIM 3apsIoM,
CIIIUTOTO C IPYTUM OUOTIOIMMEPOM, MPHU MCIIOIB30BAHUU IBYXUCPBIIHOTO IKCTPYACPa
C MapauIeIbHBIMH YePBIKAMU

30Ha 1 2 3 4 5 6 7 8
Temneparypa (°C) 120 120 100 105 110 110 110 105
HarHeTaHue Kpaxmai+

peareHTH

Henpume-—
HMUMO
Henprume-—
HUMO
XurosaH+
peareHTH
Henpume-—
HUMO
Henpume-—
HMUMO
Henpume-—
HUMO
Henpume-—
HUMO
Henpume-
HUMO

KoHkpeTHbIe MpUMephl TEXHOJIOTHUECKUX MapaMeTPOB U MOJIYYAIOIIUXCS B pe3yJbTaTe OTKIMKOB MpOJe-
MOHCTPHPOBAHBI COOTBETCTBCHHO B Ta0JN. 35 m 36. MeTonbl onpeieeHNsT U3MEPEHHBIX OTKIMKOB (HAIpuUMep,
PACTBOPHMOCTH, TTOTJIONICHUS JCHOHU3UPOBAHHON BOJBI H KOJTHYCCTBA DKCTPATUPYEMBIX BEIICCTB) ONMUCHIBAIOT-
cs1 B mpumMepe 1. s ananm3a npu ucnons3oBanny Metosia MKII® uaTepecyromme CBSI3U Il CUCTEMBI KpaxMall
¢ MOAM(UIMPOBAHHBIM 3apsSA0M, CIIWUTHI C XHTO3aHOM, BKIIIOYAIOT BAJICHTHOE KoJjeOaHWE aMHI-KapOOHIUT
(R-CO-CNH-R) B o6macti ~1650 cm™.
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Tabmnuma 35

TexHonoruuecKue napaMmeTpsl Uil MOJTYIeHHS CITUTON CUCTEMbI
IIUTPAT Kpaxmala-XuTo3aH ¢ MOAN(DHUIIMPOBAHHBIM 3aPII0M

N oBpasiua

OBpaser; 5.1A

O6pasern; 5.1B

OBpasern; 5.1C

TemnepaTypa (°C)

100-120

(MHOXECTBO 3OH)

100-120

(MHOXECTBO SOH)

100-120

(MHOXECTBO 3OH)

Uncno oBopoToB 140 140 170
NMocnenyromas Ia HeT Ia
oBpaBoTka

Tun peaxumm

2-cramunHas
BCTpOEHHAs B
TeXHOJIOTHUUECKYIO

JIMHUIO

2-cTamunHas
BCTpOEHHasd B
TeXHOJIOTHUUECKYI

JIMHUIO

2-cramuiHas
BCTpOEHHAas B
TeXHOJIOTUUECKYIO

JIMHUIO

Tun naacTudémraTopa

JIMMOHHaa KMcCJOTa

JIMMOHHa g KMUCJIOTa

JIMMOHHa g KMUCJIOTa

MaracTuduxaTop (% 75 75 75
(Macc.) o
O THOIIEHNIO K
XUTOBaHYy)
UnTpaT KpaxMmana (% 100 100 100
(Macc.) o
O THOIIEHMIO K
XUTOBAHY)
YkcycHass kucaora (3% 33 33 33
(Macc.) o
O THOIEHMIO K
XUTOBaHYy)
Tabnuma 36
CBOMCTBA CIIMTON CUCTEMBI HUTpaT Kpaxmajaa-XuTo3aH C MOZ[I/I(i)I/IIII/IpOBaHHLIM 3apsaoM
Ne PacTBOPMMOCTEL UKN® (% NMormowenne KoanuecTBo
obpasua (%) IpOoNyCcKaHus) AeMOHUBUPOBAHHOMN SKCTPATMPYyEMB
Bogu (rv/T) x BemecTB (%)
5.1a 4,1 67,5 2,6 19
5.1B 2,4 65,4 9,5 69
5.1c 4,1 68,2 1,9 19

B cooTtBeTcTBHU € OmMCaHMEM B IpUMeEpE 2 MOJIUMEPHI ¢ MOAU(PHUIMPOBAHHBIM 3apsAA0M IPH OTCYTCTBUH
CIIMBAHUS JIEMOHCTPUPYIOT yBEIMYICHHE PACTBOPUMOCTH MPU YBEJINYEHHHU IUIOTHOCTHU 3apsana (>5% u BIIOTH
1o 100%). BenencTBre npucyTCTBHSI Kpaxmaia ¢ MOAM(UIMPOBAHHBIM 3apsoM M XHTO3aHa ¢ MOJU(UIMPO-
BaHHBIM 3aps/IOM 3HA4YCHUS U PacTBOPUMOCTH <5% CBHIETENLCTBYIOT O NPHUCYTCTBHU CIIMBaHHA. AHAIH3
npu ucrosnszoBanun Merona UKIID moareepskaaeT MpUCYTCTBHE BAJICHTHOTO KOJICOAHMs aMHA-KapOOHMII, T/e
MOJIM(UIMPOBAHHBIA U HEMOJU(UIIMPOBAHHBIH XUTO3aH JAEMOHCTPHUPYET 3HAUEHHs INpomyckanus 26%, a Mo-
JUUIMPOBAaHHBIN ¥ HEMOAN(HUIHMPOBAHHBIN Kpaxmall JIeMOHCTpupyeT 3HadeHus 5%. 3Hadenust % mporrycka-
HU, OoJbINe, YeM 26%, CBUAETENLCTBYIOT O MPUCYTCTBUH KpaxMaia ¢ MOAN(GHUIUPOBAHHBIM 3apsIIOM, CHIHTO-
TO C XUTO3aHOM C MOAM(UIIMPOBAHHBIM 3apAA0M, YTO MOATBEPKAAET BO3MOXKHOCTh 00pa30BaHMs OHOMIOINMEpa
¢ MOAN(HUIUPOBAHHBIM 3apsIIOM, CIIUTOTO C JPYTMM OHOMOIMMEPOM IIPU MCHOIb30BaHUH 2-CTaIUIHOTO BCTPO-
€HHOTO B TEXHOJIOTHYECKYIO JINHUIO CIIOco0a.

[Tpumep 5.2. DKCTPyIUPOBAHHBIN CIIUTHIN OHOMONMMEp ¢ MOIU(MUIIMPOBAHHBIM 3apsAIOM (JIEMOHCTpAITUS
CITMBAHMS MHOXECTBA OHOTIOIMMEPOB TPH UCTIOIB30BAHUH 2-CTaIUHHOTO 2-TIPOXOTHOTO CIIOC00a).

Jlnst nemoHCcTpanuu crocoda, B KOTOPOM OHOIOIUMEPHI ¢ MOTUGDHUITUPOBAHHBIM 3aps0M MOTYT OBITH TTO-
Jy4eHBI U BIIOCIIEACTBUH CIIUTHI C APYIMM OHOTIOIMMEPOM, KpaxMalsbl ¢ MOAM(UIIMPOBAHHBIM 3apsI0M, COOT-
BETCTBYIOIINE IMOJYYEHHUIO B IpuMepe 1.1, CIIMBaIM ¢ XMUTO3aHOM B Pe3yNbTaTe MepeMEUINBAaHHS TTOPOIIKO00-
pasHoro muTpara Kpaxmaia (T.e. KpaxMaya, MOJU(UIIMPOBAHHOTO TP HCIIOJIL30BAHUH JIMMOHHOW KHCIIOTHI) C
YKCYCHOM KHCIJIOTOW, XUTO3aHOM H IUTACTU(HUKATOPOM TaKUM 00pa3oM, 4TOObI cMech nMeiia Obl HOPOIIKO0Opas-
Hy!0 (hopmy. [Is moaydeHHs MOpOIIKOOOpa3HOTo Kpaxmalna ¢ MOANGHIMPOBAHHBIM 3apsI0M Kpaxmall ¢ MOJAH-
(UIMPOBAHHBIM 3apsiIOM NEPETHPATH IPHU HCIIOJIB30BAHMHM CMECHTENILHON yCTAHOBKH 1O IIOMYYCHUS KOHCH-
CTEHIIMU caxap/Kpaxmaj, KOrJa OTCYTCTBYIOT KaKHe-THOO BHAMUMbIC KOMKH/HAPYIICHHS KOHCHCTEHIWH B MO-
pormmkoobOpa3HeIx cMmecsx. K cMmech, cogeprkalneil qurpaT Kpaxmana, yKCyCHYIO KHCIOTY, XUTO3aH H IUTacTU(H-
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KaTop, 100aBIIsUIH 110 MEHBIIEH Mepe OANH IacTH(uKaTop, BEIOMpaeMblid u3: rmnepuHa [Item#0854, Amresco,
Solon, OH], NUMOHHOW KHCIOTHI W MOJHITHICHTIHKONS [Moyekymsipueie Maccel 400, 800, 20000, Sigma
Aldrich, St. Louis, MO], ais mHIyIMpOBaHUS MMEPEMENINBAHNS B pacIllaBe B XOJ€ CIToco0a dKCTPYIUPOBAHUS.
[Momyyaromryrocst B pe3yinbTaTe MOPOIIKOOOPa3HyI0 CMeCh JT00aBIsUTH B SKCTPYAep, ONMUCAHHEIH B mpumMepe 1.1,
TIPY UCTIOJIB30BAaHUH CIIOC00a, HATIOMHIHAIOMIETO CIIOCO0 MOTyYeHHs KpaxMania ¢ MOTU(PHUIMPOBAHHBIM 3apSI0M,
COOTBETCTBYIONINH onrcaHuio n3o0pereHus B npumepe 1.1. [lapaMeTpsl SKCTPYANpPOBAHUS ¥ KOMIIO3UITIH MO-
TUGUITIPOBATIN B COOTBETCTBHH ¢ Tabi. 37.
Tabmmma 37
JlnamazoHbl mapamMeTpoB IS COIUTOW CUCTEMBI ITUTPAT KpaXMaia-XUTO3aH
¢ MOIU(HUIIUPOBAHHBIM 3aPsI0M IIPH UCIIOIB30BAHUH IBYXUECPBIIHOTO HKCTPYIEpa
C KOHUYECKUMHU YePBIKaMU

ManasoHL TeMmraepaTyps (°C) 90-130
IranasoHH uMcja oBopoToB (06./MuH) 60-200
IImanmasoHE  KOJMYEeCTBAa XMUTORZaHa (% o | 50-150
OTHOWEHUI K KpaxMajy)

InamnasoHb KOJUMYEeCTBa YKCYyCHOM KucjoTel (% | 5-100

10 OTHOMEHUI0 K XMUTOSBaHY)

InanasoHB KoJIMUeCTBa LMTpaTa Kpaxmasna (% | 150-250

110 OTHOWMEHMI K XMUTOBaHY)

Twrs HHaCTM@MKaTOpOB I'mmuepnH, JMMOHHAaA KMUCJIOTa, Boda

InanasoHB KoJMuecTBa IacTudmuraropa (% | 120-275

710 OTHOMEHMI0 K XMUTOBAaHY)

3aBepieHue peakiuy B IBE CTAIUH B JTAHHOM CIIydae ONpPENEeNIIoT Kak "2-CTamuiHy0 2-poXoIHyi0" pe-
akuio. [IpuMeps! TEXHONOTHYECKUX MapaMeTpOB ISl CIIMTONW CHCTEMBI LUTPAT KpaxMalla-XUTo3aH ¢ Moauu-
IIMPOBAHHBIM 3aps/IOM M U3MEPEHHBIC OTKIMKH IPOJEMOHCTPHPOBAHBI HIDKE COOTBETCTBEHHO B Tabi. 38 u 39.
Kpaxmain ¢ MoxupuIupoBaHHBIM 3apsiIOM, UCIIOIB3YIOIIMICS IS TTOJYUYEHUsI CIIUTOH CHUCTEMbI LUTPAT Kpax-
MaJa-XuTo3aH ¢ MOJU(UIIMPOBAHHBIM 3apsIIOM, PEXIE TOJTYYadd B COOTBETCTBUH C ONMHCAHUEM H300pETEeHUS
B IprMepe 1, COOTBETCTBYIOIIEM ITapaMeTpaM, OIMCaHHBIM B o0pasie 1.1A.

Kaxnprit oOpasen aHaau3upoBaiy Mpu ucrosszoBanun Metona UKIID nist ycraHOBIEHUS XapaKTEpUCTHK
XUMHYECKON UAEHTHUYHOCTH, ONPEAEIEeHNUS OIIOMEHNU UM JEeMOHU3UPOBaHHON BobI ([IB) 1 n3MepeHus koau-
YecTBa IKCTPArMpyEMbIX BeLIecTB (00OpaTHAs BEIWYHMHA [UIS BBIX0/Ia) B COOTBETCTBHU C METOAaMHM, OIIMCAHHBIMHU
B npumepe 1.

Tabmuma 38
TexHoMOrMYecKne MapaMeTpsl IS TOIY9IEHHs CIIUTOH CHCTEMBI
LUTPAT KpaxMalia-XuTo3aH ¢ MOAU(GHUIUPOBAHHBIM 3apAIOM

N oBpasua O6pasewn 5.2A O6pasern 5.2B
SxcTpynep DSM DSM
Temneparypa (°C) 100 110
Yncno oBopoToB 120 120
Mocanenymomwass Her HerT
oBpaboTra

Tun peakxLmmu

2-cranuiiHas 2-NpoXonHAas

2-craguMHasg 2-NpoxonHas

Tun nanacTudmraTopa

JIMMOHHas KMCJOoTa

JIMMOHHasa KMUCJIOTa

(macc.) o
OTHOIWEHMIO K
XUTOBAHY)

NMnacrudmuraTop (% 175 175
(macce.) 1o

OTHOISHMIO K

XUTOBAHY)

LUurpaT kpaxMmanra (% 100 250
(Macc.) o

OTHOIWEHMIO K

XUTOBAHY)

YrcycHast kucaora (% 33 33
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Tabmuma 39
CBOMCTBA CIIMTON CUCTEMBI OUTpAT Kpaxmajaa-XuTo3aH
Ne MKI® (% MornoweHne KommuecTBO
oBpasia nponycKaHMus) OEeMOHMBMPOBAaHHOM BOIH BSKCTPaAIrMPYyEeMHX BelleCTB
(r/T) (%)
5.2a 59,4 2,7 73
5.2B 62,6 1,5 6l

B cootBercTBUM ¢ onucaHueM B npuMepe 5.1 kpaxmai, MOAU(UIMPOBAHHBIN IIPH UCIIOIB30BAHUH JIMMOH-
HOM KHCJIOTHI W CLIMTBIH C XWUTO3aHOM, MOXET JIEMOHCTPUPOBATh HAJIMYWE BAJICHTHOTO KOJECOaHUS aMU-
kap6ouun (R-CO-CNH-R) B oGmact ~1650 cM™' mpu mpoBeleHHH aHAIN3a NPH HCIOb30BAHHH METOA
UKII®. Ananu3 mpu wucnonb3oBaHuu Mmeroga MKII® monaTeepkaaeT MPUCYTCTBHE BaJCHTHOTO KOJeOaHWUs
aMHUI-KapOOHWII, T/Ie MOTU(PHUIMPOBAHHBINA M HEMOAN(DUIIMPOBAHHBIA XUTO3aH JAEMOHCTPUPYET 3HAYCHHS IIPO-
myckaHus 26%, a Moau(UIIMPOBaHHEIM M HEMOAU(PHUINPOBAHHBIN KpaxMmall IeMOHCTpUpyeT 3HaueHus 5%. B
JAHHOM Ciydae 3HadeHus % mpormyckanus 59 m 62% (>26%) cBUAETENBCTBYIOT O NMPHCYTCTBUU Kpaxmalna c
MOTU(DHUIMPOBAHHBIM 3apsIOM, CIIMTOTO C XHTO3aHOM C MOTU(PHUIMPOBAHHBIM 3apsaOM, YTO HOATBEP)KIAeT
BO3MOXXHOCTH 00pa3oBaHus OHOIIOIMMEpa ¢ MOAU(DHUIIMPOBAHHBIM 3apsA0M, CITUTOTO C IPYTHM OHOTIOIUMEPOM
NP UCTIOJIB30BAHUH 2-CTAANHHOTO 2-IIPOXOIHOTO CIIoco0a.

[Mpumep 5.3. DKCTpyAMPOBAHHBIN CIINTHIM OHMONOIMMEp ¢ MOAU(UIIMPOBAHHBIM 3apsIOM (IEMOHCTPALHS
CIIMBAHUS MHOXKECTBA OHMOIIOIMMEPOB MPU MCIOJIB30BaHUH CIIOC00a, CKOMITOHOBAHHOTO BOEJIMHO).

JIyist neMOHCTpaIMy OAHOBPEMEHHBIX MOIU(DHUIIMPOBAHUS 3apsi/ia U CIINBaHMS B PE3YJIbTaTe PEaKIMOHHOTO
9KCTPYAMPOBAHUS BCE MaTepPHAJIbl HCXOAHOTO CHIPbS (T.€. KpaxMall, INMOHHAs KucioTa, coequnenne ['OH, xu-
TO3aH, YKCYCHasl KMCIIOTA ¥ TUIACTU(PUKATOP, COOTBETCTBYIOIINE OMTUCAHUIO N300peTeHus B mpuMepax 5.1 u 5.2)
OTHOBPEMEHHO HATHETANM B MOPOIIKOOOpa3HOW (opMe IS WHAYIHMPOBAHUS TPOXOXKICHHS peakuid Moaudu-
IIUPOBAHMSA 3apsiia U CIIMBAaHUS B OJHOM HAarHETAaHWH 4Yepe3 MHOXKECTBO AKCTPYIEPOB (YTO B JAHHOM CIIydae
OTIPEJICIIIOT KaK PeakKIuio, "CKOMIIOHOBAaHHYIO BoeAuHO"). B maHHOM ciiydae cMech M3 BCEX MaTepHalIOB WC-
XOJTHOTO CBIPBSI TOOABIISUTH B DKCTPYAEP, OMMMCAaHHBIN B ipuMepe 1.1 u 1.3, mpu ucmonb30BaHuu criocoda, Haro-
MHUHAIOIIETO CMOco0 IMOIydeHUs] Kpaxmana C MOIWU(HUIIMPOBAHHBIM 3apsSIOM, COOTBETCTBYIOIIMH OIMCAaHHUIO
n3obperenus B npumepe 1.1 n 1.3. [TapameTps! SKCTpYANPOBAHUS U KOMITO3HUINH MOAN(DHUINPOBAIA B COOTBET-
ctBuU ¢ Tabn. 40. [IpuMepsl TEXHOIOTHUECKUX MTApaMETPOB ISl TIOJTyYEHHUS CIIUTOM CHCTEMBI IIUTPAT KpaxMa-
Ja-XUTO3aH ¢ MOAU(QHUIUPOBAHHBIM 3apsI0M MPOAEMOHCTPUPOBAHKI B Ta0J. 41 COBMECTHO C M3MEPEHHBIMHU OT-
KIIMKaMH¥, IPUBEJCHHBIME B Ta0J1. 42. MeTo bl onpeieneHst U3MEPEHHBIX OTKIMKOB ITPEJICTaBIICHBl B IPUMEPax
lu?2.

Tabmuma 40
JlnamazoHsl mapamMeTpoB AJIS COIUTOW CHCTEMBI ITUTPAT KpaxMaa-XuTO3aH
¢ MOIH(HUIINPOBAHHBIM 3aPSI0M IIPH UCIOIB30BaHUH JBYXUEPBITHOTO HKCTPYyIEpa
C KOHUYECKAMU YEPBSIKAMH U IBYXUEPBITHOTO SKCTPYAEpa
€ TapauIeIbHBIME YePBIKAMU IIPH 52 MM

SrcTpynep DSM Wegner TX-52
ManasoHe TeMmepaTyps (°C) 90-130 105-130
IManasoHs uuciia oBopoToB (06./MuH) 60-200 120-250
TmanasoHB KOJIMUEeCTRA XUTO3aHa (% 50-150 50-75
(Macc.) MO OTHOWEHMIO K KpaxMaJly)
JImamnasoHB KOJIMUeCcTBa YKCYCHOM 5-100 HenpumeHUMO
KMCJOTH (% (Macc.) IO OTHONMEHMK K
XUTOBaHY)
ImamnasoHEl KOJMUECTBAa KpaxMmaja (% 150-250 100
(Macc.) IO OTHOmMEHMK K XMTOSaHY)
Tunel MIacTudOMKaTOPOB TnuuepnH, JMMOHHASA | JIMMOHHas
KMcJorTa, KMCJoTa, BoIa
[IOJINS TUIIEHTJIMKOJIIE ,
BOOA
InanasoHE KoJMMYeCTBa I[lacTuduraropa 120-275 100-130
(% (Macc.) OO OTHOWEHMIO K XMUTOSaHY)
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Ta6numa 41
TeXHONMOTHYECKUE MapaMEeTPhI T TOTYICHHUS CITUTON CUCTEMBI
[UTPAT KpaxMmaia-XuTo3aH ¢ MOAU(MHUIIMPOBAHHBIM 3aPSI0M

N oBpasua O6pasen 5.3A | OBpasern; 5.3B | O6pasen 5.3C | O6pasen, 5.3D
3KkcTpyaep DSM DSM Wegner TX-52 | Wegner TX-52
TemnepaTypa (°C) 100 133 120 110
Uncyao oBopoToB 120 120 120 200
Mocnenyowmast HemT HeT HeT HemT
oBpaboTka
Tun peaxumm CroMnoHoBaH—- | CkoMInoHOBaH—- | CKOMIOHOBaH- | CKOMIIOHOBaH—
Has BOEIMHO Hasg BOEOMHO Has BOEIMHO Has BOEIMHO
Tun nnacTudpmukarTopa JluMoHHada TymuepuH JIuMOHHa s JluMoHHaa
KMCJIOTa KMCJIoTa KMCJIOTa
NMnacTupukarop (% no 175 175 100 100
OTHOUWESHMIO K
XUTOBaHY)
Kpaxman (% o 150 100 150 150
OTHOUEHMIO K
XUTOBaHY)
JimmonHass xmciaorTa (% 66 66 HenpumeHumo HenpumeHumo
o OTHOIIEHMIO K
KpaxMaJguy)
I'¢H (% IO OTHOWCHMIO 20 20 20 20
K KpaxMaiuy)
YrcycHast kucaora (% 33 33 HenpumeHMMO HenpumMeHMUMO
o OTHOUEHMIO K
XUTOBaHY)
Tabmmma 42
CBOIiCTBa CITUTON CUCTEMBI IIUTPAT KpaxMaia-XuTO3aH ¢ MOTU(DUITUPOBAHHBIM 3apSIOM
Ne UKI® (% NMornoweHne KomnuecTeo
oBpasua mponycKaHmus) OEeMOHMBUPOBAHHOM BOXH SKCTPAIMPYEMHX BelleCTB
(/1) (%)
5.3a 58,8 4,3 58
5.3B 66,9 4,9 54
5.3C 67,2 HenpumeHuMo 67
5.3D 65,3 HenpumeHMMO 65

B cootBercTBHU ¢ onmcanueM n3oOpereHus B npumepe 5.1 u 5.2 kpaxmai, MOIU(GHUIUPOBAHHEIH MPH HC-
TMIOJIb30BaHUH JIMMOHHOW KHCJIOTBHI M CUIMTBIN C XUTO3aHOM, MOJKET JIEMOHCTPUPOBATh HAJMYHE BAJIEHTHOTO KO-
ne6anus amuz-kap6ormn (R-CO-CNH-R) B o6mactu ~1650 ¢cM' 1pu poBeIcHUN aHATIN3A [PH HCIIOIb30BAHUH
merona MKII®. IIpucyrcTBre KapOOHHUIIBHBIX TPYIIT CBHAECTEIBCTBYET O MOIM(UIIMPOBAHNH 3apsiaa Ha Kpax-
Majie MpU HMCIOJIb30BaHUU JIMMOHHOW KHUCJIOTBHI, a NMPHUCYTCTBHE TPYMIIBl aMUA-KapOOHHI CBUAETEIBCTBYET O
CIIMBAaHUH. AHaJIM3 NpH Hcronb3oBanuy Mertona MKIID nmoareepiaeT MpUCYTCTBHE BAJEHTHOTO KOJICOAHMS
aMHI-KapOOHMI, Tie MOAN(MHUIMPOBAHHBIN M HEMOAN(DHUIIMPOBAHHBIN XUTO3aH JEMOHCTPUPYET 3HAYCHUS IIPO-
myckaHus 2 6%, a MoAn(UITMPOBAHHBI W HEMOIU(PUINPOBAHHBIN KpaxMall IeMOHCTpUpYeT 3HaueHus 5%. B
JAaHHOM CiIydae 3HaueHHus % mporyckanus >26% CBHICTEIHCTBYIOT 00 OZHOBPEMEHHBIX MOIM(PHUINPOBAHIH
3apsijia ¥ CIIMBAHUM KpaxMaja ¢ MOAU(PHUIUPOBAHHBIM 3apsIOM, CIINTOTO C XUTO3aHOM ¢ 00pa3oBaHHEM OHOIO-
auMepa ¢ MOAMGHUIMPOBAHHBIM 3apsiIOM, CHIMTOTO C APYTUM OHMONOJIMMEPOM MPH HCIOJB30BAHUH CIIOCO0a,
CKOMIIOHOBaHHOTO BOEANHO.

[Mpumep 6. [Ipumep MomuduIpoBaHHOTO OMONONMMeEpa A1l 00JIaCTH MIPUMEHEHHST HOHOOOMEHHHKa (J1e-
MOHCTpALHSI OTJIOIEHHS COJIN/TSDKENIOr0 MeTajlia).

JIyist teMOHCTpay BO3MOYKHOCTEH 110 yJaJIeHUIO HOHOB Y CIIMTOTO OHonoiuMepa ¢ MoAn(HINPOBAHHBIM
3apsIOM B COOTBETCTBUHM ¢ MpuMepamu 5.1, 5.2 u 5.3 mosmydanu kpaxmai, MOJU(UIMPOBAHHBINA PU UCIIOIH30-
BaHWMM JIMMOHHOM KHCJIOTHI ¥ CIIMTHIN ¢ XuTo3aHOM. OOpasiibl oABEpraii HCIBITAHUSIM HA UX EMKOCTb T10 T10-
TJIOLIEHUIO COJIH, N3MEPEHHYIO IIPH UCTIOIb30BaHUN MPOBOJUMOCTH M YPOBHS COICPKaHMS 30JIbI TIOCIIE BO3CH-
CTBHS COJICBBIM PACTBOPOM.
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VYpoBeHb colepKaHHs 30JIbl TIPENCTABISIET cO00H Mepy OCTaTOYHOI'0 HEOPraHWMYECKOTro Marepualia B 00-
pasiie nociie Bo3JeUCTBHS BBICOKUX TeMneparyp. 0,3 r o6pa3ioB noasepraiu BoueicTsuio 10%-Horo coneBoro
(NaCl) pactBopa B Te4eHHE 5 MHH, ITOCJIE 3TOTO OT)KUMAH BPYUHYIO IS YAQJICHUS a0COpOUPOBAHHBIX HKHUIKO-
cTeil. 3ateM 0Opa3Ibl MEPEBOJUIN B YUCTBIC, CyXHE, CTEKIITHHBIE (JIAaKOHBI, MAaCChl KOTOPBIX MPEABAPUTEIHHO
peructpuposany. Ilocime 3Toro obOpasmpl MOABEpPrany BO3ACHCTBHIO BBICOKMX TEMIIEpaTyp B My(eslbHOH
neun (Vulcan, Model 3-550) B Teuenue 4 u npu 575°C B cootBercTBru ¢ nokymeHTom TAPPI Standard: T211
om-02 - "Ash in wood, pulp, paper and paperboard, combustion at 525°C". i onpeneneHust ypoBHs coJepika-
HU 307161 Maccy (DTaKOHA BBIYUTAIN W3 KOHEYHOM 3apEerHCTPUPOBAHHON MacChl, BKIIOYAONIEH (DITaKOH U 30I1y.
3a KOHEYHYIO0 Maccy 30Jbl IPUHUMAIN OCTATOYHBIC 3aXBAUCHHBIC COJIH, I/Ie KOHEUHYIO MacCy 30JIbl JETST Ha
HaYaJIbHYIO Maccy oOpasina s mpuBeieHus JaHHbIX K Gpopmary r NaCl/r o6pasna (/).

[IpoBoguMOCTE TIPENCTABISIET COOOH MEpy MOHHOW IMOJBIDKHOCTH B 3aJIaHHOM PAacTBOpe. Y MEHBIICHUS
MPOBOJMMOCTH MOTYT OBITh MIPUIHMCAHBI K 3aXBaYCHHBIM HOHAM, U3MECHEHHSIM DHEPIHH CUCTEMBI (T.€. TeMIiepa-
TYpBbI, JaBJICHUS U TOMY IT0I0OHOT0) M/WIIM TIOTEHIMATYy PACTBOPEHHBIX HOHOB (T.€. I3MEHEHUsIM 3HaueHus pH B
NPUCYTCTBUH KucioT/ocHoBauwmi). O6pasust (0,3 r) mogsepranu Bosaericteuio 25 mi 10%-noro pactBopa NaCl,
rzie HayajabHyo nmpoBoauMocTs (Metier-Toledo conductivity instrument [model # 51302530]) u3mepunu paBHO#
142 mCwm/cM 1pu cpeJHEKBaApaTHUECKOM OTKJIOHEHHH 3,7. Pe3ynbTaThl U3MEpPEHUs] KOHEUHOH MPOBOIMMOCTH
NPUHAMAINCH TPHUIUCHIBAEMBIMHU 33aXBaTy HOHOB M IIOATOMY HCIIOJIB30BAINCH Ul BBIYMCICHUS TPOLCHTHOM
pa3HUIIBI IPOBOAUMOCTH (3aXBadeHHAs coJib). IoTomeHne comu KOPPEUpOBaIo C MOMYJaIOMHUMCS B PE3YIlb-
TaTe YMEHBIIEHHEM NTPOBOAMMOCTH B COOTBETCTBHU CO CIEAYIOIICH nanee GpopMymnoii:

IMornomenue=(06wem B MiI * cosieHOCTH * %A)/Macca obOpasiia,

rre %A npencrasisieT co60it % U3MEHEeHHUs TPOBOAUMOCTH, % U3MEHEHHS POBOJAUMOCTH IIPUITUCHIBACTCS
ymenbIrennto Macchl NaCl B pacTBope 1 PUBOAMTCS K Macce 00pasIoB.

[Mony4aromuiicst B pe3yibTaTe mapaMeTp U3MepEHHs TaeT noriomienre conu B Buae r NaCl/r oOpasma.

Tabnuma 43
XapaKkTepHUCTUKH YAAJICHHUS COJH Y CIIATOW OHOIIOTMMEPHOM CHCTEMBI
¢ MOAU(HUIIUPOBAHHBIM 3aPAIOM

Ne MoryoweHne coiM - NPOBOOMMOCTL MoryoeHMe CoNM — YPOBESHb
oBpasua (n/1) copepxaunst Bon (r/rm)

5.1a 0,24 0,98

5.1B 0,22 1,1

5.1c 0,16 0,69

5.2A 0,13 HenpumeHmmo

5.2B 0,13 HenpumeHnmmo

5.3a HenpumeHMUMO 0,1

5.3B 0,25 0,74

5.3C 0,2 HenpumeHmMMo

5.3D 0,24 HenpumeHnmmo

B nanHOM citydae pe3ynbTaThl MO HOTJIONMICHHUIO COJH JJISl CIIUTOTO OMOMOIMMepa (CIITUTOTO KATHOHHOTO
Kpaxmalia, COOTBETCTBYIOIIETO MOJYyYEHHUIO MPH HCIIOJIb30BAHUU CIIOC00a, OTHOCAIIETocs K mpumMepy 4.2) co-
TJIACHO M3MEPEHHUIO P HCIOIF30BaHUH MPOBOAMMOCTH IeMOHCTPUpPYIOT 3HaueHus 0 r/r. Kak 310 MOXXHO cKa-
3aTh 0€3 JKEaHHs CBSI3BIBATh ce0sl KaKOW-THMO0 KOHKPETHOH TeopHel, MpUCYTCTBHE aMPOTEepHOTo 3apsaa (oa-
HOBPEMEHHO BKJIFOYAIOMIETO KaK KaTHOHHBIM, TaK M aHWOHHBIN 3apsil) MPEINOJIOXKHUTEIGHO YIydIIaeT B3auMO-
JICHCTBUE MOJIMMepa cO CBOOOJHBIMU HOHAMH B PAacTBOpE M ACMOHCTpHUpYeTCs B Ta0On. 43. JlaHHBIC MPOJEMOH-
CTPUPOBAIIU CLIOCOOHOCTH CIIUTHIX OHOMOIMMEPOB ¢ MOAUDUIIMPOBAHHBIM 3apsA0M YIalsATh HOHBI U3 pacTBOpa
B CTEIICHH, OOJIBIIEH, YeM TO, YTO UMEET MECTO JUIsl CIIMTOro OnononuMepa. Ilornomenne conm 10MoOIHATEIBHO
MPOJEMOHCTPUPOBAHO B PE3yNbTaTe U3MEPEHUIA YPOBHS COJCPKAHUSA 30JIbI, COOTBETCTBYIOIMIUX JEMOHCTPAIUU
B TIPUBEJICHHOM BhIIIe Tabl. 43.

IIpumep 7. Ipumep MoamdummpoBaHHOTO OMomMonMMepa sl obnactu mpuMeHeHHs moimumepa [TCA
(memoHCTpaIst 00pa30BaHUs CIIUTHIM (KATHOHHBIM) KpaxMaaoM ¢ MOIU(MHUITMPOBAHHBIM 3apsaoM cyrepadcop-
OeHra).

[omumepHsIit cymepabcopOeHT MOMyYaad MPH HCIIONB30BAaHUH KOMMEPUYECKH JOCTYITHOTO 3apsKEHHOTO
katnoHHOTO Kpaxmaina (AquaFlocc 330AW) u katamm3atopa, UCTIOb3ys 3KkcTpyaep P11, onvcaHHbIi B IpuMepe
1.1. Dkerpyaep, UMEIOMMA MHOYKECTBO 30H WM MOJOOHBIH IKCTPyAEpy, MPOJSMOHCTPHUPOBAaHHOMY Ha ¢wur. 2,
JICIacT BO3MOXKHOM peau3aluio IpoQuiieii TeMnepaTypsl ¥ HarHeTaHus. Vcrnonp3yronuiics npoQmis YepBska
OnuChIBacTCs Ha GUr. 6 (cpeaHSCIBUTOBOM YepBsK). [lapaMeTphl IKCTPYAUPOBAHUS M KOMIO3HITUH MPH MOIY-
YCHWW MaTepuaia Il MaTepuana cyrnepabcopOeHTa BapbUPOBAIM B COOTBETCTBUHU C OMHCAHUEM B TaON. 44.
[Ipu momyyeHHH MOTUMEPHOTO cynepadcopOCHTa B 30HY HAYAILHOTO HATHETAHUS TOAaBaIH MMOPOIIKOOOPa3HBIH
KaTHOHHBIN Kpaxman (Aquafloc 330AW) u rugpokcua HaTpHs NPU MCHOJIB30BaHUM O00BEMHOTO MUTATEIS JUIS
nmopomka (olumetric MiniTwin Process 11, Typ 567-7660, Thermo Electron/Thermo Fisher Scientific,
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Germany), B TO BpeMsI KaK OJHOBPEMEHHO B 30HE HarHeTaHWs 2 MO0aBISUIH IuiacTHduKaTop (TIHLEPHH) MpH
MCIIOJIb30BaHUN WHXKEKTOPa XKHUIKOCTH M IepuctanbTiudeckoro Hacoca (Masterflex P/S Peristaltic Pump, Model
No 1300-3600-0004, Thermo Fisher Scientific, USA) ¢ cooTBETCTBYIOIIEH TOJOBKOM MEPUCTATLTUIECKOTO Ha-
coca (Masterflex P/S Easy Load II, Model No 955-0000, Thermo Fisher Scientific, USA). B HekoTopbIX mporo-
HaX SKCTPYIMPOBAaHHBIE 00pa3Ipl B TBEpAOH (hopMe MmoaBeprayd mocleayromeid oopaboTke B pe3ysbTaTe pac-
TMIOJIOKEHHST MOAN(DHULINPOBAHHOTO KaTHOHHOTO HosmMepa B nieun npu 120°C na 90 mun. OgHOBpeMeHHOE Ha-
THETaHUE BYX CMECEH, IPOJEMOHCTPHPOBAHHOE HIKE, ONIPEACIAIOT KaK 2-CTaJUHHYIO BCTPOSHHYIO B TEXHOIIO-
THYECKYIO JTHHHUIO PEAKIIHIO.

ITpu nomyuyeHnn MONMMEPHBIX a0COPOEHTOB BapbUPOBAIM CIEAYIOIINE Jajee MapaMeTphl: TeMIepaTypa,
YHICI0 000POTOB YEPBSAKa, MIACTH(UKATOpP, KOHIEHTpauus MiacTu(UKaTopa W KOJHMYECTBO KaTaiau3aropa. B
Tab. 44 mpencTaBiIeHb! TUANIA30HBI U TEMIIEPATYpPhI, Ynciia 000POTOB YepBsKa U KOJIMYECTBA KaTain3aTopa,
MOABEPTHYTHIX MCIBITAHHIO TPH WCIIOIB30BAHUU JIBYXUEPBSYHOTO DKCTPYZAEpa C MapayuleIbHBIMH YEPBSKAMH
npu 11 Mm.

OO0pa3upl MoABEPraIy UCIBITAHUIO B KauecTBE abcopOeHTOB NpH ucnonb3oBaHuy Metona EDANA/INDA
method WSP 240.2.R3: cniocobHOCTh K CBOOOIHOMY HaOYXaHHIO B COJIEBOM PacTBOPE B PE3YJIbTATE TPaBUMET-
PHUYECKOTO OIIPEAEICHHS B IEISIX N3MEPEHHS TOTIIOIEHMS TeKyUuel cpenpl oOpasnaMu. st rpaBUMETPHIECKOTO
Mmetozaa 0,2 r oOpasia 3ameyarbBagy B yaitHOM makeTuke 2'"x2" (50,2 MMx50,2 Mm).

ITaker B Buze CHCTEMBI YalHBIN MTAKETHK/0Opa3el NOrpyKaiy B pacTBOp Ha 1 4, MOCIe 3TOro MOJBEIINBa-
1M A7st BeICkIXaHUs Ha 10 MuH. PacTBOpHI MOMydanu B COOTBETCTBUM C OOJACTHIO TPHMEHEHUs], UMEIOIeil 0T-
HomeHnne K npomeinuieHHOCTH, (0,9% NaCl). M3mepenus Macchl perucTpupoBaId 10 W MOCIE MOTPYXKECHUS U
HNPUBOAMIN K KOHTPOJIBHOMY 00pasIly 4aiiHOTO NMaKeTHKa, MOABEPTalonIeMycsl BO3AEHCTBUIO TEX KE CAMBIX yC-
JoBUH. Beraucnenue mpeacTapisaio co00il HIKeCTIeyroIee:

W, = W, = W,
W,

rne Wy, npescTaisieT co00H BIIaXKHYIO MAacCy CHCTEMBI YaifHBIN MakeTHK/o0paser,

W, mpezicraBisier co00i BIaXKHYIO MacCy OJJHOTO TOJIKO YalfHOTO MaKeTHKa,

W; npencrasiseT co00ii HauaNbHYI0 Maccy CUCTEMBI YaiHBIN MakeTHK/00paser.

Tabnuua 44
Jluama3oHbl IapaMeTPOB IS IIOJIMMEPHBIX aOCOPOCHTOB IPH MCITOJIB30BAHUN
JIBYXYEPBIYHOTO SKCTPYAEPa C KOHHYCCKAMH YEPBIKAMU

InanasoHs TeMmepaTyps (°C) 80-160
IranasoHse uucya oBopoToB (06./MuH) 50-200
nacTudmkaTop Boma, mumuepmH, IIST
Mnactup¢mkarop (% (Macc.) IO OTHOWEHMIO K KpaxMally) 20-60%
NaOH (% (mMacc.) IO OTHOWEHMIO K KpaxMally) 0-30%

B 1abx. 45 npeajararoTcsl KOHKPETHBIC MMOABCPTHYTHIC UCIIBITAHUIO MapaMETpPbl COBMECTHO ¢ KOHKPCETHBI-
MU HpO(i)I/IJIﬂMI/I TeMIEpaTypsbl, IPOACMOHCTPUPOBAHHBIMHA B Tab1. 46, 1 OTKJIMKaMH HAa HMCHBITaHUs, OITMCAaHHBbI-
MH B 1a0m. 47. Kamumﬁ 06pa3eu MOABEPTraJIi UCIBITAHUAM U1 OIPEACIICHUA €TI0 CIIOCOOHOCTH K HaGyX&HI/IIO B
COOTBETCTBUU C OIIMCAHHBIM BbIIIIEC METOAOM U PACTBOPUMOCTU B COOTBECTCTBUU C MCTOJAOM B IIPHUMEPE 2.

Tabmuma 45

TexHoIoTHYeCKHe U PEeleNTypHbIC TapaMeTPhl IS MOJTMMEPHBIX a0COpOSHTOB
N oBpasua OB6pasen 7A O6pasern; 7B
Temneparypa (°C) lpodwmse TeMnepaTypsl 7 podmib TeMnepaTypH 7
Ynesmo oBopoToB 150 80
Nocnepywuwasa obpaBoTka Ia Ila
ManacTupuxarop (¥ (Mace.) no TymmuepuH (25%) TnmuepuH (25%)
OTHOWEHMIO K KaTUMOHHOMY
KpaxMaJsy)
NaOH (% (macc.) o 7,5% 7,5%
OTHOWEHMIO K KaTUMOHHOMY
KpaxMaiuay)
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Tabmuma 46
[Mpodunm Temneparypsl 1 HarHETaHUS ISl IpuMepoB 7A u 7B:
Kpaxmai ¢ MOIU(PHUIIMPOBAHHBIM 3aPSOM IIPH HCIOIb30BaHUT
JIBYXUYEPBSIYHOTO 3KCTPYIepa ¢ NapauieIbHBIMHU YepBsIKaMu 1pu 11 Mm

1 2 3 4 5 6 7 8
I o
© P
= 2 o
) =0
© U
Q, E
0 [STIS
o o 3
o pusd w
= (% (‘% |
podumns Her 70 75 80 95 110 | 100 | 100 | 100
TeMIlepaTypH HaTpeBaHUA
7 (°C)
HarHeraHue KaTHoHHBIL T'mmmne— | | \ \ \ | \
0] 4] 0] 0] 0] 4] 0]
Kpaxmaj+NaOH MH ol ol e ol ¢ o [¢)
P P S 95 98 98 45 95 98 ¢
o 8 &4 5 &9 S @ S oo 8 94 5 S99 5
g g &g &8 2 45 4 B o
0 9] 9] 0] 0] 9] 9]
e e e e e e e
TA CKOpPOCTH 50 5,9 | | | ‘ ‘ | |
nomaum % e % e g o % 9 % 9 % 9 g 9
. S 33 38 4 g 98 3¢ 2
o 85 &4 5 &4 85 &4 S 9§ 9 5 SN
(06./MmH) g e o o o 45 5§ 5 o
] ] ] 0 0 ] ]
jas] Jas ja= o= o= o] o
7B CKOpPOCTDb 25 2,4 | | | ‘ ‘ , |
S d2 d% dg dsds ds oo
o
mamm S 43 25 45 85 945 95 2
o 8 &4 5 &4 S @ S o9 8 4 5 S99 5
(06./mMuH) o 4 £ g5 4o Z & g 4§ & o
0 9] 9] ] 0] 9] 3]
=t =t o=t = = =} o=t
Tab6nuua 47
CBoiicTBa IOJIMMEPHBIX a0COPOEHTOB
Ne CnocoBHocTe k cBoBomHoMy HaByxaumo (r/T) PacTeopumMocTe (r/T)
oBpakiua
7A 31,6 4,5
7B 28,8 2,0

Kak 3TO mpoaeMOHCTpUPOBAHO pe3yjbTaTaMu B TaOi. 47, peaklHOHHOE IKCTPYIUPOBAHHE HCIOIB3YIOT
JUISL TIOJTy4YeHHs] OMOTIOJIMMEPHOTO MaTepuaia, KOTOPbIH SBISETCS MOIXOISIIUM [Tl UCTIONb30BaHMs IPU abcop-
OMpOBaHNM KHUIKOCTEH B 00JIACTSIX MPUMEHEHHS, IMEIOINX OTHOLICHUE K IPOMBIIIJICHHOCTH.

[Mpumep 8. IMpumep MmoauduIMpoBaHHOTO GHONIONIMMEpPa 1Sl 00JIaCTH IPUMEHEHUS] OMOCOPOCHTA.

B nomnosHenue k aToMy 00pasIbl, COOTBETCTBYIONINE OIHMCAHUIO M300pETeHUsI B IpUMepe 7, TOABEprajn
UCIIBITaHUSIM B KadecTBe aOCOpPOEHTOB ISl APYTHMX TEKYYMX CpeJ MPU HCIIOJIB30BAHUHM MOANU(DHIMPOBAHHOTO
metoga EDANA/INDA method WSP 240.2.R3: crtocoOHOCTE K CBOOOTHOMY HaOYXaHHIO B COJICBOM PacTBOpE B
pe3ysbTaTte rpaBUMETPHUUECKOTO OINpEesICHHUs B LEIIX U3MEPEHNUS MOTJIONIEHUs TeKydell cpeabl oOpasiamu. B
JAHHOM ciTydae BMecTo yka3aHHOTO 0,9%-Horo pactBopa NaCl (conmeBoro pactBopa) HCHOIB3YIOT ATbTSPHATHB-
HbIE PaCTBOPHI B COOTBETCTBHH C AEMOHCTpauuei B Tadi. 48. B xauecTBe IMUTATOpPa MOPCKOM BOJBI HCIOJIB30-
BaJIM MOPCKYIO couib Instant Ocean. B kauecTBe 3TaJOHHBIX Maces MCIOJb30BaJIl KaHOJIOBOE Maciio, OObIYHOE
MAIIMHHOE MACJIO0 M CHHTETUYECKOE MAIIMHHOE MAacio. B kayecTBe STaJOHHBIX TOTUIMB MCIOJIB30BAIH OCH3UH U
JIM3eTbHOE TOILTMBO, a B KQUECTBE TAJOHHOI KPOBH MCIIOJB30BAIN LIENbHYIO OBIYbI0 KPOBb. Pe3ynbTarsl Mpo-
JIEMOHCTPHPOBAIN YIIyUIICHHBIEC SKCIUTyaTallMOHHbBIE XapaKTEPHCTHKH ISl CIIUTHIX OMOIIOJIIMMEPOB ¢ MOJIU(H-
IIUPOBAHHBIM 3apsIOM HACTOSIIET0 M300pPETEHHsI B COMOCTABICHUH C OOBIYHBIMH MaTepHallaMH cyrepadcop-
6entoB: nonuakpuiat Hatpust (NaPoly, Item 432784, Sigma-Aldrich, St. Louis, MO) B Ta0u. 48.
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Tabnuma 48
CBoiicTBa OMOCOpOEHTa CIIMTOrO OMONOIUMEPa ¢ MOTU(PHUIIMPOBAHHBIM 3apPsA0M
HacTosmero n3oopeterus ("MoaupUIUpoBaHHBIA OHOMTOIMMEDP") B COTIOCTABICHUH
¢ KOMMEPUYECKH JOCTYITHBIMHU TOJMMEPHBIME cyniepabcopoerTamu (NaPoly)

PacTBOpP O6paser, Norsoweune (r/T)
Instant Ocean (Mopckas Bogna) MonmomumpoBaHHBI 29

BuonoamMep

Na Poly 19
KaHoJIoBOEe MacJio Mo ouoniMpoBaHHBI 18

OuonoamuMep

Na Poly 2,2
MammHHOE MacJjio (oBBUHOE) Mo aubnLMpoBaHHBI 5,3

BronosuMep

Na Poly 1,7
MamMHHOE MacJio (CHMHTeTudecKoe) MoomomuMpoBaHHBI 9,2

BronoauMep

Na Poly 2,3
BeHBUH MonnorumMpoBaHHBI 3,9

BronoamuMep

Na Poly 0,8
IOusesbHOE TOIIMBO MonmdmumpoBaHHBIM 4,7

BronoarMep

Na Poly 3,4
Kpoeb Moamomip OBaHHEBI 16,6

BronoamMep

Na Poly 1,48

Kak 3TO mpoaeMOHCTpHPOBAaHO pe3yiabTaTaMu B Tabi. 48, peakIHOHHOE 3KCTPYIUPOBAHHE HMCIONB3YIOT
JUIL  TIOMydeHHs OWOMONMMEpPHOTO MaTepuana, KOTOPBIM SIBISETCS MOAXOSIIMM JUIS HCIONB30BAHUS
npu abcopOMpPOBAHUM JKUAKOCTEH B ONMPENCICHHOM JHana3oHe o0nacTeil MPUMEHEHMs, OTHOCSIIUXCS K IIpo-
MBIIIIIIEHHOCTH.

[Mpumep 9. Ilpumep MOIUPUIIMPOBAHHOTO OHONOIMMEPA, AEMOHCTPHUPYIOIIUH HAINYNE COMOCTABUMOM
TOMOT€HHOCTH (aHAJIHM3 TOMOT€HHOCTH).

JIyist mosTydeHusl XapakKTepUCTHK 00pa3IoB U UX COTMOCTABJICHHS MCIOJIb30BaIN CKAHUPYIOLIYIO JICKTPOH-
Hyto Mukpockonuio (COM) JEOL JSM-6010LA ¢ tBepmotenshbiM aetekropoM DJ]C. OOpasisl NpUKICHBAIH K
IPEZIMETHOMY CTEKITy IIPH MCIOJIb30BaHNH JIBYXCTOPOHHEH KIIEWKOH YriaepoaHO! JEHTHl U aHAIM3UPOBAIH TIPH
20 xB. MuxkpodoTtorpadun mosryqaan BMECTE C COOTBETCTBYIOIIMMH CKaHHpOBaHUAMHU Metona DJ1C s uerne-
BOM 00nacTy.

CBuzeTenbCcTBAa O TOMOTEHHOCTH NMPOU3BOAMIN HCXOAS M3 COMOCTABICHUSI KOMMEPUYECKH JOCTYIHOTO Ka-
THOHHOTO KpaxmaJia ¢ dKCTPYIUPOBAHHBIM KAaTHOHHBIM KpaxMaJoM HacTosmero nzooperenus (mpumep 2.2C).
KoMMepueckn TOCTYIHBIN Kpaxmall mpeactaBisur coboit mpoaykt AquaFlocc 330AW, M3roTOBIICHHBIN B KOM-
naaun Aquasol Corp (Rock Hill, SC). Kak 3To npencrapiseTcs, KOMMEPUECKH JOCTYITHBIA KATHOHHBIN KpaxMall
MOJIM(MUIMPYIOT TIPU HCIIOJIBL30BAHMH CYXOTO crioco0a, KOTOPBIH COXpaHsSeT KpaxMmaj B TPaHyJSIpHOH (opme u
JieTlaeT BO3MOXKHBIM MOJU(HIIMPOBAHKME TOJBKO IMOBEPXHOCTH Kpaxmaia. B NpOTHBOIOIOXHOCTH 3TOMY, Kak
9TO MPEACTABISETCS IPH OTCYTCTBHUH >KEJIAHUS CBSI3BIBATh ce0s KaKoH-1100 KOHKPETHON Teopuei, crocod IKc-
TPYIUPOBaHHS HOJHOCTBIO Pa3pyllaeT IPaHy SIPHYIO CTPYKTYpy OnornoiuMepa (Harpumep, Kpaxmaa).

Kaxk 3T0 MOxHO BuzeTh Ha ¢ur. 7A u 7B, KOTOpbIe NPEACTaBIAIOT CO00H cleaHHbIe TIPH UCTIOJIb30BAHUH
merona COM u300paskeHHsI KOMMEPYECKH JTOCTYITHOTO Kpaxmaia, KOMMEPYECKH JOCTYIHBIH KpaxMall COXpaHs-
€T TPaHYIAPHYIO CTPYKTYPY, XapaKTepHCTHUYECKYIO IJIsi Kpaxmana. B NpOTHBONOIOXKHOCTH 3TOMY, KakK 3TO
MOXHO BUJeTh Ha ¢ur. 7D u 7E, KoTOopbie PEACTABIAIOT COOOW CleTaHHbIe TP UCTIOIb30BaHuU MeTosa COM
M300paKeHNST 3KCTPYAUPOBAHHOTO KAaTHOHHOTO KpaxMaia, IOJydeHHOTO B COOTBETCTBUH CO CHOCOOaMH Ha-
CTOSIILIETO M300pPETEHHsI, KPaxMalbl, SKCTPYIUPOBAHHBIE B COOTBETCTBHH C BapHaHTAMU OCYIIECTBICHUS Ha-
CTOSIIIIETO U300pPETEHH, AEMOHCTPUPYIOT MOJTHOE Pa3pyIIeHNUE TPAHYISIPHOM CTPYKTYpPBI, 1 MOpdoorus Bo3HuU-
KaeT TOJIBKO MCXOJ U3 TOIOJIOTUH IPH MOIyYeHNH 00pasna. DT0 MOXKHO BUAETh B PE3YJIBTATE COMOCTABICHUS
¢ur. 7A u 7B ¢ ¢ur. 7D u 7E.
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Kpowme Toro, npu Bo3eHCTBUM BOJIOW U BBICYIITUBAHHHA KOMMEPUYECCKH JOCTYITHBIC KPaXMaJibl POJIEMOHCT-
PUpPOBAIN HAIMYKME HEPACTBOPUMBIX MAaTCpUANOB. J[aHHBIC HEPACTBOPHMBIC MATEPUANBI CBUICTEIBCTBYIOT O
HAJIMYMK HE3apsDKEHHBIX WK ¢l1ab0 3apsHKeHHBIX 00J1acTei, KOTOpbIe MPEACTAaBISIIOT cO00il pe3ysbTar npoBe-
JICHUSI HETOMOTEHHO# mnepepaboTku. JaHHble pe3ynbTaThl ObUIM MOIATBEPIKICHBI PH UCIOIb30BAaHUU HSHEPro-
UCTIepCHOHHON peHTreHoBckol crnekTpockonuu (D/1C wmm 3/IPC), KoTOpyo UCTIONB30BaTH ISl COCTABJICHUS
KapThl 3JIEMEHTHOTO COCTaBa Y MOJYYEHHOTO MPHU HMCIONb30BaHuKu MeToga COM u3o0pakeHus Ui KoMMepUe-
ckH octymHoro kpaxmana (¢ur. 7C) u 3KCTpyIUPOBAHHOTO KATHOHHOT'O KpaxMaia, MMOJIy4YeHHOTO B COOTBETCT-
BHH CO criocobamu Hactosiero nzooperenus (pur. 7F). Kak 310 MoxkHO BuAeTh ucxoas u3 ¢ur. 7C, mpucyTcT-
BYET sICHAs/ONpeACICHHAsS TEMHas 00JIaCTh TaM, rie (OPMHUPYIOTCS H300paKCHUS JUCKPETHBIX YACTHIl. DTO
CBUJICTEIILCTBYET O TOM, YTO JAHHBIC YACTHUIBI PA3THYAIOTCS IO COCTaBY (OTCYTCTBHE XJIOPA) B COMOCTABICHUU
C OKpyXaromieil 00JacTei0. B IpOTHBOMOIOKHOCTE 3TOMY, KaK 3TO MOXXHO BUAETh Ha ¢ur. 7F, ckaHumpoBaHus
Metoma DJIC s 3KCTPYAMPOBAHHOTO Kpaxmajia ASMOHCTPHPYIOT IOCTEIICHHOC M3MEHCHHE KOHTpacTa B Ha-
MPaBJICHUN HIWKHEH MPaBOd CTOPOHBI M300paxeHus. [laHHOE U3MCHEHUE KOPPEIUPYET C HAKIOHHON 00J1aCThIO
Ha TIOJYYCHHOM TIPU UCHONb30BaHNH MeTona COM m300paKeHUH B HANPABICHUU HUKHEH MPaBON CTOPOHBI.
OnHako BepxHss JieBask CTOpoHA n300pakeHus ¢ur. 7F Taxke IeMOHCTpUPYET HAIMIHE HAKIOHHOW 00JIacTH Ha
MOJIy4YSeHHOM TIPH UCTOJIb30BaHUU MeToaa COM M300pakeHUH MpU HAIWYMU MAJIOT0 M3MEHEHHUs Ha KapTe Me-
toma DJIC. Takum oOpa3om, MOKHO IPUHTH K 3aKITIOYCHHUIO O TOM, 4TO JTFOOOH KOHTPACT B JaHHOM ciydae 00y-
CJIABJIMBACTCSI BJIMSHUEM 3aTEHECHUS], a HE BIMSHUEM COCTaBa, U MMOITOMY 00pasell SIBIISIETCS TOMOTEHHBIM.

Brlien3nokeHHOE TPEICTaBIsIeT cO00W MILTIOCTPALMIO HACTOSIIIEr0 M300pEeTeHUsI U He JOJIKHO BOCIPH-
HUMAaTbCsl B Ka4ecTBe ero orpaHudeHus. M3o0peTeHue onpeaenseTcs clienyomeil nanee Gopmynoii u3odpere-
HUS TIPU BKIFOYCHUH B HEC SKBUBAJICHTOB (POPMYIIBI H300peTeHUs. Bee myOnukanmu, maTeHTHBIC 3assBKH, MATCH-
ThI, TIATCHTHBIC IMyOJUKAIIMA W IPYTHE CCHUIKH, MPOIMTUPOBAHHEIC B HACTOSIIEM JTOKYMEHTE, BO BCEH CBOCH
MOJHOTE TIOCPEICTBOM CCBUIKU BKITFOYAIOTCS B HACTOSIIIUI JOKYMEHT B CBSI3U C MOJIOKCHHUSIMU, OTHOCSIITIMHUCS
K TPETOKEHUIO W/WTH a03a1ly, B KOTOPBIX CCHLIKA PUCYTCTBYET.

OOPMVIIA U30BPETEHUA

1. Cioco®6 morydeHus CIIATOTO KpaxMaia ¢ MOAU(DHUIIMPOBAHHBIM 3aPsI0M, BKIIOYAFOIITHMA

IUTaBJICHWE KpaxMala B IPUCYTCTBHH IUIACTH(PHUKATOPA C TOIYICHHEM TOMOTCHHONW PEaKIOHHON CMECH B
IKCTPYEpEe MOCPEACTBOM PEAKIIMOHHOTO 3KCTPYAUPOBAHUS, TJC TUIACTH()HUKATOP BKIIFOYACT BOAY B KOJHUUCCTBE
mo MeHbIeit Mmepe 25% (Mac.) U3 pacueTa Ha MacCy KpaxMaia U TJi¢ TOMOTCHHAs PCaKIIMOHHAS CMECh MPECTaB-
JseT cO00M OJTHOPOAHYIO HEMTPEPBIBHYIO (ha3y, BKIIFOYAOIIYIO INTACTU(PUIIMPOBAHHBIN KpaxMal;

MPOBEICHUE PEAKIIMA MEKAY IUIACTH(UIIMPOBAHHBIM KPaxMalloM W IO MEHBIICH Mepe OJHUM arcHTOM
MOTU(DHUIIMPOBAHUS 3apsia B TOMOI'CHHOM PEaKIIMOHHOW CMECH C MOJTyUYCHUEM Kpaxmala ¢ MOAUGUIIMPOBAHHBIM
3apsAaoM, TAE 10 MCHBIICH Mepe OIWH areHT MOJTU(HUIIMPOBAHU 3apsa BKIIOYACT KapOOKCHUIBHYIO, CYIb(ho-
HATHYIO, CyIb(aTHy0, PochaTHyIO, MEPBUYHYI0 aMHHOBYIO, BTOPHYHYI0 aMHHOBYIO, TPETHYHYIO aMHHOBYIO,
YETBEPTUIHYIO aMMOHHUEBYIO, CYTb(POHUEBYIO W/MiIH (POCHOHUEBYIO TPYIITY; H

CIIMBaHUE Kpaxmalsia ¢ MOIU(HUIIMPOBAHHBIM 3apsA0M C MOIYUYCHHEM CIIUTOTO Kpaxmaia ¢ Moaupuuupo-
BaHHBIM 3apSIOM.

2. Cnoco0 1o 1.1, Tae cTagus TUIaBICHUS TOTIOHUTEIHHO BKIFOYaeT 0OBEANHEHHNE C KPaxMaJioM IIJIacTH-
(huKaTOpa M KaTaaM3aTopa C MOIydeHIHEM TOMOTCHHON PeaKIIMOHHON CMECH.

3. Cnoco0 o 1.2, rae miacTUUKaTOp AOMOTHUTEIHFHO BKIFOYACT JUMOHHYIO KHCIOTY, TIHIEPUH, MTOJTH-
STHJICHTJIMKOJb W/UITH COPOUT.

4. Crioco6 mo 1.2 wim 3, rae KaTtaiu3aTrop MpeacTaBisieT co0oi runmoGocdut Hatpus, Oucynbdar HaTpus
n/unu 6ucynbQuT HATpHSL.

5. Cmoco6 mo mrobomy u3 mi.1-4, rae mocjie CTaud Peakiui KpaxMai ¢ MOIU(PHUIIMPOBAHHBIM 3apsIOM
MMEET Pe3yJIbTUPYIOIINI TOM0KUTENbHBINA 3apsii UK PE3YIbTUPYIOIINN OTpULIATEIBHBIN 3apsi/l.

6. Crioco6 1o ymobomy u3 min. 1-4, T1ie Tmocie CTaiuy PEeakIui KpaxMaia ¢ MOTU(PHUITMPOBAHHBIM 3apsIOM
MpeCTaBIseT cOO00H MoIUaMOIIUT.

7. Crioco6 1o ro6omy U3 mir. 1-6, T/ie cTamus COTUBaHUS TOTIOTHUTEIHLHO BKITIOYACT TIPOBEICHUE PEAKITIHI
MEXIy KpaxMaloM ¢ MOAH(PUINPOBAHHBIM 3apsIOM U IO MEHBIIEH Mepe OJHUM CIIMBAIOIINM areHToM, HeoOs-
3aTeIbHO B MIPHUCYTCTBUN HHUIATOPA.

8. Cnoco6 1o 1.7, rae mo MeHbIIel Mepe OAMH CIIMBAIOIMINI areHT NPeICTaBIsIeT CO00H KHCIOTY, HAalpH-
Mep JTUMOHHYIO KHCIIOTY, SMUXIOPTUAPUH, TITyTAPOBBINA aJIbJCTUI U/ WA aHTHIPH]T.

9. Crioco0 1o 1.7, T/ie MHUIUATOP MPECTABISACT COOOM MEPOKCHUII, CIIOKHBINH MepoKcHI(hUp, THAPOIEpe-
KHCh, KCTOHITIEPOKCHU/I U/WITA a30COCINHCHHE.

10. Cnoco6 mo mobomy u3 1. 1-9, rae craguu MpOBEACHUS PEaKIMK U CITUBAHUS OCYIIECTBISIOT OIHO-
BPEMEHHO.

11. Cnoco6 1o mobomy u3 i 1-10, TOMOTHUTETHFHO BKIFOYAIONINI BCIIEHWBAHUE CIHIUTOTO Kpaxmaia C
MOIUGHUIIIPOBAHHBIM 3aPSIOM.

12. Crioco6 mo m.11, rae ctaauio BCICHUBAHUS MPOBOJIAT C MCIIOJIB30BAHUEM ITIEHO00pa30BaTers.

13. Croco6 1o 1.12, rae meHooOpa3oBaTeNnb NpeICTaBIsIeT cO00M CBEPXKPUTHICCKUI TUOKCHT YTiIepoa,
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BOJIy, HATIPUMEP BOJSHON mMap, W/MIIA CBEPXKPUTHICCKHIA a30T.

14. Cnoco6 no mro6omy u3 mm.1-13, rae cmmThld Kpaxmai ¢ MOAU(UIIMPOBAHHBIM 3apsiiOM BKIIIOYACT
MHOYECTBO CBOOOIHBIX MPOCTPAHCTB, CPOPMHUPOBAHHBIX B HEM U UMEIONINX CPEIHHUN THAMETp OT MPHOIHA3H-
tenpHO 0,1 1o nmpubnmsurensHo 500 MKM.

15. Croco6 mo mobomy u3 1. 1-14, rae ToMoreHHas peakIMOHHAs CMECh JOTIOJTHUTEIHHO CONEPIKUT XU-
TO3aH.

16. Crtoco6 1o mo6omy u3 1. 1-15, e cImThIil KpaxMain ¢ MOTUGHUITIPOBAHHBIM 3apsI0OM UMEET PE3yIIb-
TUPYIOLIUN TTOJIOKUTEIIBHBIN 3apsi/] WIH Pe3yJbTUPYIONIUN OTpULIATENLHBIN 3apsi/l.

17. Crioco6 no iro6omy n3 . 1-16, rae CIMThil KpaxMaln ¢ MOAU(UIIMPOBAHHBIM 3apsA0M MPECTaBIISET
co0oit moauamMQonut.

18. Crioco6 mo iro6omy u3 mm.1-17, rae craaus IIaBjIeHUS MOCPEICTBOM PEAKIIMOHHOTO 3KCTPYIHPOBa-
HUS BKIIIOYACT NIEPEMCITUBAHNE B pACIUIaBe KpaxMaia U miacTuukaTopa.

19. Crioco6 mo rob6omy m3 . 1-18, rae craguu npoBeieHHs PeakWy M CIIMBaHHS MPOBOAT MOCPEACT-
BOM PEaKIIMOHHOTO SKCTPYIHUPOBAHHSI.

20. Cnoco6 1o mobomy u3 M. 1-19, rae ctaauu MpoBeACHHUS PEaKIMH M CITHBAHMSI OCYIIECTBIISIOT B OKC-
TpyaAepe.

21. Crioco6 mo .20, mpeacTaBistonuii co00# crmocod 0HOCTYIIEHYATOTO MPSIMOTO SKCTPYAUPOBAHUS HITH
€1oco0 MHOTOCTYIIEHYATOTO SKCTPYIUPOBAHHUS.

22. Crioco6 1o 1.20, rae SKCTpyAep BKIIOYAET TI0 MEHBIIICH Mepe IBE 30HbI PEaKIny.

23. Crioco0 1o 1.22, BKIIOYAIONIHA MPOBEICHNE PEAKITUN MEXTY TUIaCTH(UIIMPOBAHHBIM KpaxMajioM H 10
MEHBIICH Mepe OJHUM areHTOM MOAM(MUIIMPOBAHUS 3apsaa B MEPBOH 30HE PEaKIUU M CIIUBAHHE KpaxMmania C
MOIM(UIIMPOBAHHBIM 3apsI0OM BO BTOPOH 30HE peaKkmui.

24. Cnoco0 mo mo6oMy u3 .22 Wi 23, BKIFOYAIONIHA CMCITHBAHAEC B TEXHOJIOTUYECKOM JTHHUH.

25. Crioco6 o ro6omy n3 1. 1-24, rie CImMThIii KpaxMan ¢ MOJU(UIIPOBAHHBIM 3apsA0M MPECTaBIISET
c000i1 (hopMOBaHHBIH MPOTYKT, IMEIONIHI ONpPEIEICHHbIH TPO(OUIIB.

26. Cnoco6 mo moboMy u3 1. 1-25, Te CIUThIH KpaxMall ¢ MOTU(PHUITUPOBAHHBIM 3apsa0M UMeeT GopMy
YaCTHIIBI, UIMEIOIEH AuaMeTp B auamnazone ot 10 go 1000 mkmM.

27. Cnoco6 mo mroboMy W3 min.1-26, rae cTaauy MPOBENEHUs PEaKIIUy W/ CIIUBAHUS OCYIIECTBIIIOT
npu temneparype ot 80 mo 150°C, B wactHOCTH npu Temnepatype ot 80 go 120°C.

28. Crioco6 1o nrobomy 13 im.1-27, T/1e CcTaauu MpoBeACHUS PEeaKIIMK W/WII CIIMBAaHUS OCYIIECCTBISIOT B
JKCTpyJiepe B TeueHue BpeMenu npedbiBanus oT 0,1 no 30 muH, B yactHOCTH OT 0,1 10 10 MUH.

29. Crioco6 1o nrobomy 13 1. 1-28, T1e cTaauu MpoBeACHUs peaKIMK W/WIIM CIIMBAaHUS OCYIIECCTBISIOT B
IKCTPYIEpE, XapaKTEPU3YIOIIEMCs YUCIIOM 000poToB depBska oT 10 mo 500, B wactHocTH oT 90 mo 150.

30. Crioco0 no sobomy u3 1. 1-29, TOMOTHNUTEIBHO BKIIIOYAIOIINI HarpeBaHUE CIIMTOTO KpaxMala ¢ Mo-
TUGUITIPOBAHHBIM 3apsioM mpu Temriepatype oT 100 o 150°C B TeueHue nmepuoa BpeMeH! OT 5 MUH 10 24 4.

31. Cnoco6 mo mmo6omy u3 . 1-30, JOMOIHUTENBFHO BKIIOYAIOMINI 00ydeHHEe CIIUTOr0 Kpaxmaia ¢ MOo-
JTUQUIUPOBAHHBIM 3apsoM myTeM Y D-u3inydeHus B TCUEHUE MIEPUOIa BpEMEHH OT 5 MUH 110 24 .

32. Crioco6 1o 1.1, Te Mo MeHbIIeH Mepe OJIMH areHT MOJU(UIMPOBAHMS 3apsaa MPEeACTaBIsIET COO0M
JMMOHHYIO KHCJIOTY.

33. Cnoco6 mo 11.32, rae cTaaus MPOBEACHHS PEAKIMK BKIIIOYAET MPOBEICHUE PEaKIIMU MEXIy KpaxMaIoM
Y JTMMOHHOH KUCIOTOH mpu cootHomeHuu oT 0,1:1 10 4:1 (MMMOHHAs KUCIIOTa:KpaxMa), B YaCTHOCTH MIPH CO-
otHomenuu ot 0,5:1 mo 2:1.

34. Crioco0 1o mobomy m3 mm.32 wiu 33, T/ie TOMOT€HHAs PEeaKIMOHHAs CMECh TOTIOTHUTEILHO COIEPIKUT
XHUTO3aH ¢ MOAU(HUIIMPOBAHHBIM 3apAOM, a CTAAHS CIIMBAHMS BKIIOYACT CITMBAHUE XUTO3aHA C MOAUDHUITUPO-
BaHHBIM 3apAIOM C KPaxMaJioM ¢ MOIAM(HUIIMPOBAHHEIM 3apsSA0M C 00pa30BaHMEM CIIMTOW CHCTEMBI Kpaxmal-
XHUTO3aH ¢ MOJU(DUIUPOBAHHBIM 3aPSIOM.

35. Crnoco6 mo 1.34, Tae cimras cucreMa KpaxMmajl-XHTO3aH ¢ MOJU(UIMPOBAHHBIM 3apsIOM COJCPIKUT
KOBQJICHTHYIO CBSI3b MEXIY KapOOKCHIILHOW TPYIIION KpaxMaia 1 aMUHOTPYIIIIOW XUTO3aHa.

36. Crioco6 mo mmobomy n3 mi.34 wiu 35, rie TOMOTreHHasl peakIMOHHAsl CMECh COJIEPXKHT Kpaxmal B KO-
mmyecTtBe oT 510 30% (Mac.), TMMOHHYIO KHCIIOTY B KonmuecTBe oT Smo 30% (Mac.), Xuro3aH ¢ MoAaudUIupo-
BaHHBIM 3apsfoM B kosmuectBe oT 510 30% (mac.), katanuzatop B koaudectse ot 0,1 1o 5% (mac.) u miactu-
¢ukaTop B konmmuectse oT 2010 40% (mac.).

37. Croco6 1o mobomy u3 mi1.32-36, KOTOPBIH OCYIIECTBISIOT MTOCPEACTBOM PEAKIIMOHHON KCTPY3UH B
SKCTpyIepe.

38. CummTelid KpaxMan ¢ MOIUQPUITUPOBAHHBIM 3apsAOM, TOJTYYCHHBIH B COOTBETCTBHHU CO CIIOCOOOM IO
mobomy u3 . 1-37.

39. CimThii kKpaxmal 1o 1.38, T/ie CIIATHIN KpaxMall ¢ MOJAU(DUIIMPOBAHHBIM 3apsIIOM MPEACTaBISAET CO-
001t OMOCOpPOCHT.

40. CrmmThli KpaxMasl ¢ MOAM(HUIMPOBAHHBIM 3aps0M, XapaKTepU3YIOMMICS TUIOTHOCTBIO 3apsijia, Co-
CTaBJIAIONIEH 10 MEHBIIEH Mepe 3 MAIKB./T COIJIACHO OINPENENICHUIO TUTPOBAHMEM, TJ€ CIIUTHIA Kpaxmal ¢ MO-
JUQUIIPOBAHHBIM 3apSIOM MOIUGDUIIMPOBAH MO MEHBIIEH Mepe OJTHIM IMOJIOKUTEIBHO 3apPsDKCHHBIM (PparMeH-

- 45 -



035369

TOM U CIIUTHIA Kpaxmas ¢ MOJU(QHUIIMPOBAHHBIM 3apsIOM UMEET CTENEeHb 3aMelIeHus 1o MeHblueit mepe 0,1 mo
MEHBIIIEH Mepe Ul OJHOTO HOJIOKHUTENBHO 3apsDKEHHOTO (hparMeHTa, TIe CUIMTBHIN KpaxMall ¢ MOJU(UIMPO-
BaHHBIM 3apsAI0M UMEET YUCTHIHN MOJIOKUTEIBHBIN 3apsi/l U SBIISIETCS KATHOHHBIM.

41. CumTelid KpaxMai 1o 1.38, XapakTepu3yIONUHCsS yBEIMIESHHBIMU TNIOTHOCTBIO 3apsiia W/WIH CTerie-
HBIO CITUBAHMS [0 CPABHEHHIO C CITUTHIM KpaxMajoM ¢ MOAU(MUITUPOBAHHBIM 3apsI0M, MTOTYICHHBIM OOBIYHBIM
CII0COOOM.

42. CrmThIi KpaxMall 1o 11.38, XapaKkTepu3yIOIMUNHCs YBEITHICHHBIMU IIOPUCTOCTHIO H/HITH Pa3MepoM TIop
10 CPaBHEHHIO C CIIUTHIM KPaXMajioM C MOAN(MHUIIMPOBAHHBIM 3apsIIOM, TIOTYYEHHBIM OOBIYHBIM CIIOCOOOM.

43. Cumtelii kpaxMai 1o .38, XapaKTepu3yIOLUNHCS yBEINYEHHBIM MTOINIOIEHUEM COJIH 110 CPAaBHEHHIO C
CIIUTHIM KPaXxMaJIOM C MOJM(UIIMPOBAHHBIM 3apsi/IOM, ITOJTy4EHHBIM OOBIYHBIM CIIOCOOOM.

44. CrmThlii Kpaxma 1o I1.1, XapakTepu3yIOUIMNHCs YBEINYEHHOH CIIOCOOHOCTBIO XeJIaTUPOBAaHUs METall-
JIa TI0 CPaBHEHHMIO C CIIUTHIM KPaxMajoM ¢ MOIU(DHUIIMPOBAHHBIM 3apsA0M, TIOJTyYEHHBIM OOBIYHBIM CIIOCOOOM.

45. Cnocob abcopOupoBaHHs TEKydeH cpeibl, BKIOYAIOIINI BBEICHHE CIINTOrO KpaxMaia ¢ MOAU(UIHN-
POBaHHBIM 3apsiIOM T10 JTI000MYy K3 M1.38-44 MM HOyYEHHOTO CIIOCO0O0M M0 JItoOoMy U3 Mi.1-37 B KOHTakT ¢
TeKy4er cpeoit u abcopOupoBaHue TEKyUeH cpebl.

46. Crioco® yMeHBIICHHSI KOJIMYECTBA COJIM W/MJIM METalllla B pacCTBOPE, BKIIIOYAIONIUI BBEJICHUE CITUTOTO
Kpaxmalia ¢ MOJU(PHUITUPOBAHHBIM 3apsIOM I10 JItoOoMy 13 1.3 8-44 Wi MOTyIeHHOTO CTIOCO00M TI0 JTI000MY 13
nm.1-37 B KOHTaKT C PacTBOPOM, COJIEPIKAIIUM COJb W/HIM METaJll, T/Ie COJb W/WIM METAJUI CBS3BIBAIOTCS CO
CIIATBIM KpaxMaJioOM ¢ MOAM(DHUIINPOBAHHBIM 3apAI0M, YTO YMEHBINACT KOJMUECTBO COITM W/MIIM METajlla B pac-
TBOpE.

47. Crioco0 moJry4eHHs CIIUTOro KpaxMana ¢ MOAU(UIMPOBAHHBIM 3apsIOM, BKIIIOUAIOIINH

0o0beMHeHNE KpaxMalla, XUTO3aHa 10 MEHbIIEH Mepe OJTHOTO areHTa MOAU(HUIMPOBAaHUS 3apsiia, KaTaiu-
3aTopa W IulacTu(UKaTopa ¢ IMoJy4eHHEeM TOMOTCHHON peaKIMOHHOIM CMeCH B KCTPYAEpE MOCPEICTBOM peak-
IIMOHHOTO HKCTPYAWPOBAHUS, I/Ieé TOMOTEHHAs! PEaKIMOHHAs CMECh IPEJCTaBIIsieT cOO0H OJHOPOJHYIO HEmpe-
PBIBHYIO a3y, BKIIIOUAIONIYIO IIACTU(GHUIMPOBAHHBIA KpaxMal U XUTO3aH, I/ie 110 MEHbIIEH Mepe OJUH arcHT
Moau(HUIIMPOBaHMS 3apsiia BKIIOYAET KapOOKCHIBHYIO, CYIb(OHATHYIO, CyIb(haTHYI0, PochaTHYIO, TIEPBUIHYIO
aMHHOBYIO, BTOPHYHYIO aMHUHOBYIO, TPETHYHYIO aMHHOBYIO, YETBEPTHUYHYIO aMMOHHEBYIO, CYIb(OHHEBYIO
n/mi GpocHOHUEBYIO TPYIITY U IIACTU(UKATOP BKIIOYAECT BOAY B KOJMUYECTBE IO MEHBIEH Mepe 25% (Mac.) u3
pacdeTa Ha Maccy Kpaxmala,

MOIU(HUIMPOBAaHUE 3apsia TUIACTH(PHUINPOBAHHBIX KpaxMalla ¥ XHTO3aHa C IOJyYeHHEeM KpaxMmania ¢ Mo-
TUGUIIPOBAHHBIM 3apsAIOM H XHTO3aHa ¢ MOAU(DUIINPOBAHHBIM 3apsI0M;

CIIMBAaHUE KpaxMaja ¢ MOAN(HUIHNPOBAHHBIM 3apsJOM U XHTO3aHa ¢ MOJIU(HUIIMPOBAHHBIM 3apsA0M C HO-
Jy9EHHEM CIIMTON CHCTEMBI KpaxXMaJl-XHTO3aH ¢ MOANGHUINPOBAHHBIM 3apsIIOM.

48. Crioco0 mosrydeHHs CIIUTOr0 KpaxMaia-XiUTo3aHa ¢ MOAN(MHUINPOBAHHBIM 3apsIIOM, BKIFOUAIOIINH

o0beMHEeHNEe KpaxMalla, areHTa MOAU(UIMPOBAHUS 3apsia MW KaTain3aTopa ¢ IOJy4YeHHEM TOMOT€HHOM
PEeaKkuMOHHOM CMECH B 3KCTpPyepe MOCPEACTBOM PEaKIIMOHHOTO AKCTPYANPOBAHUS, I/Ie TOMOT€HHAs PEAKIIHOH-
Hasi CMECh IpEeJICTaBIsIeT CO00i OHOPOMHYIO HENPEpHIBHYIO (a3y, colepikalieil kpaxmaia ¢ MOANGHUINPOBaH-
HBIM 3aps/IoM, TJI€ IT0 MEHBIIEH Mepe OAWH areHT MOAN(PHUINPOBAHIA 3apsaa BKIIOYaeT KapOOKCHIBHYIO, CYIIb-
(dhonHaTHyt0, CynbdaTHYIO, GochaTHYIO, IEPBUUHYIO aMUHOBYIO, BTOPHYHYIO aMHUHOBYIO, TPETUIHYIO aMHHOBYIO,
YETBEPTUIHYIO AMMOHHUEBYIO, CYITb(OHUEBYIO W/MIH (POCHOHUEBYIO TPYIIITY;

no0aBiieHHe XUTO3aHa C MOAM(DHUIIMPOBAHHBIM 3apsAIoM U IUTacTH(HUKAaTOpa K TOMOTEHHOW pEakIMOHHOM
CMecH, coJlepKale Kpaxmall ¢ MOTU(PHUIMPOBAHHBIM 3apsIOM, T/ie TUIACTU(QHUKATOP BKIIOYAET BOAY, JTHUMOH-
HYIO KHCJIOTY, TJIMLEPHH, HOIUITUIICHIIINKOIb W/UITN COPOUT; 1

CIIMBAaHUE KpaxMaia ¢ MOAW(HUIHNPOBAHHBIM 3apsOM U XHTO3aHa ¢ MOJIU(HUIIMPOBAHHBIM 3apsA0M C HO-
JyYEHHEM CIIMTOH CUCTEMBI KpaxXMajl-XHTO3aH ¢ MOANGHUINPOBAHHBIM 3apsIIOM.

49. Crioco6 1o .48, rie TOMOTEeHHYIO0 PEaKIIMOHHYI0 CMECh, COJEPIKAIlyl0 KpaxMall ¢ MOAU(HUIUPOBaH-
HBIM 3aps/I0M, OJIy4YaroT B NIEPBOH PEaKIIMOHHOW 30HE HKCTPYAEPa, a XUTO3aH ¢ MOAN(PHUINPOBAHHBIM 3apsI0M
1 I1acTH(UKATOp 100aBISIOT K TOMOTCHHOW peakIIMOHHON CMECH BO BTOPOH peakIMOHHOH 30He KCTpyrepa.

50. Crtoco0 momy4eHusl CITUTOro KpaxMalla-XuTo3aHa ¢ MOAU(PUIIMPOBAHHBIM 3aPs0M, BKITTOYATOTITHIA

IUTaBJICHWE KpaxMala B IPUCYTCTBHH IUIACTH(PHKATOPA C TOIYICHNEM TOMOTCHHOW PEaKIIOHHON CMECH B
SKCTpyIepe MOCPEICTBOM PEaKIIMOHHOTO SKCTPYIUPOBAHIS, T1Ie TOMOT€HHAs PEaKIIMOHHAS CMECh MPEICTABIISACT
€000 OMHOPOIHYIO HEMPEPHIBHYIO (ha3y, BKIIOYAONIYIO TUTACTH(UIIMPOBAHHBIN KpaxMall, T1e ImacTu(GuKaTop
BKITIOYAET BOAY B KOJMUYECTBE IO MEHbINEH Mepe 25% (Mac.) u3 pacdera Ha Maccy KpaxMania;

oOBpenMHEeHNe TUIACTH(GUINPOBAHHOTO KpaxMara, areHTa MoAn(GHUIIMPOBAaHUS 3apsiia U KaTaln3aTopa C I1o-
Jyd9eHHeM Kpaxmaja ¢ MOAM(UIMPOBAaHHBIM 3apsIoM, TJ€ M0 MEHBIIEH Mepe OJWH areHT MOANGHUINPOBAHUS
3apsia BKIIOYaeT KapOOKCWIBHYIO, Cyab(poHATHYIO, CyibdaTHyo, (ochaTHyI0, NEPBUUYHYI0 aMHHOBYIO, BTO-
PUYHYIO aMHHOBYIO, TPETHYHYIO aMHHOBYIO, YETBEPTHYHYIO aMMOHHUEBYIO, CYJIb(OHHEBYIO H/mmn (ochoHue-
BYIO I'pYIIILY;

MOJTy4YeHHE TOMOTCHHOW pPEakIMOHHOW CMECH, CozepKalleld KpaxMall ¢ MOIU(QHUIMPOBAHHBIM 3apsoM,
XHTO3aH ¢ MOAN(PHUIMPOBAHHBIM 3apsIOM U IUIaCTU(HUKATOP; U

CIIMBaHUE KpaxMmaya ¢ MOIU(UIMPOBAHHBIM 3apsAIOM M XUTO3aHA ¢ MOIU(PHUINPOBAHHBIM 3apsAIOM C TIO-
Jy9eHHUEM CIINTOH CHCTEMBI KpaXMaJI-XUTO3aH C MOAN(DUITIPOBAHHBIM 3aPSIIOM.
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51. Cnoco6 no sobomy 13 n.47-50, KOTOPBIH OCYIIECTBISIOT TOCPEACTBOM PEaKIIMOHHON SKCTPY3HH.

% - cBOBOAHbIE TMAPOKCUIbHBIE FPYNMbI
£ - HOBble 3aMeLLlatoLLme rpynmbi

dur. 1A

@ Free hydroxyl groups
() New substitution groups

A Plasticizer

@ - cBOBOAHbIE rMAPOKCUIBbHBIE TPYMMbI
i} - HOBble 3ameLlaroLLme rpynnbl
4 - nnactudgumkarop

®ur. 1B

Sggpa?30H37 3o0Ha 6 3oHa b 3oHa 4 3oHa 3 30Ha> 3oHa1 Mutanue

31OHHaA
ronoBka

®ur. 2
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