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MCTOHI/I‘ICCKHC ACIHIEKTHI HHTEIPUPOBAHUSA TCXHOJOTHYECCKHUX
BCIIOMOraTc¢JIbHbIX CPCJACTB B TEXHOJIOTMYeCKHH MMOTOK Npon3Bo/JACTBA
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Pedepat. PaccmoTpeHs! cOBpeMeHHBIE TEHICHIINH IPUMEHEHHS TEXHOJIOTMYECKHX BCIIOMOTATENNbHBIX CPEJICTB B OTEUECTBEHHO TeX-
HOJIOTHH CBEKJIOBHYHOTO caxapa. [Ioka3zaHo, 4TO HCHOJIb3yeMbIe CPEICTBA XapaKTePU3YIOTCS BEICOKAM TEXHOJIOTHUECKUM (P (PEKTOM,
NPOJIOHTHPOBAHHEIM JIEWCTBUEM, LIENIEBOE MX NMPUMEHEHHE TEXHOJIOTHYECKH Y YIKOHOMHUYECKH OIPaBIaHO, JOKAJIbHBIE TEXHOJIOTHH
3aKpEIUICHBI B HAyYHO-TEXHNYECKOW JOKYMEHTAINH, KOHTPOJIb OCTaTOYHBIX BELIECTB CPEJICTB B TOTOBOW IPOMYKIIMH BEIETCS 110 UX
pacxojy, METOIUKH OIIPEAENICHUS JeHCTBYIONIIX BEIIECTB B OEIIOM caxape, ’KOMe, MeIacce OTCYTCTBYIOT, OCHOBHAs Macca CPEACTB —
3apyO0eXHOT0 Mpou3BoAcTBa. OTMEUeHO, 4TO 3D (PEKTHBHOCTh U OE30MAaCHOCTh KaKAOTO CPEICTBA PACCMATPUBACTCS C MO3HULIUHA UX
Y3KOCTIEIMAIN3HPOBAHHOM HAIIPaBICHHOCTH Ha JTOKAJIBHOM YJacTKe UX MPUMEHEHUs, a HE CHCTEMHO — BCET0 TEXHOJIOTHYECKOTO II0-
Toka. O00CHOBaHA HEOOXOANMOCTh MHTETPUPOBAHNUS TEXHOJIOTHI IPUMEHEHHS TEXHOIOTHYECKIX BCIIOMOTATENbHBIX CPEACTB B TEX-
HOJOrH4Yeckuid NoToK. O003HaueH CIIEKTp HAIpaBiIeHHH HayYHBIX MCCICAOBAHMN IS CO3aHHS CHCTEMbl HHTEIPHPOBAHHBIX TEXHO-
JIOTWH IPUMEHEHUsI TEXHOJIOTHYECKUX BCIIOMOTaTeIbHBIX CPEJICTB B IPOM3BOJICTBE CaXxapa, OPUEHTHPOBAHHBIX HA MOBBINICHUE CTa-
OMIFHOCTH (DYHKIMOHHPOBAHHS TEXHOJIOTHYECKOT0 TIOTOKA, 6€30I1aCHOCTh TOTOBOH NMpoayKiuu. Pa3paboTaHsl ncxoqHbIe TpeboBa-
HUS K YKa3aHHOH CHCTeMe, NpeayCMaTpHUBAIONINEe HHTETPAIMI0 TEXHOJOTHYECKHX BCIIOMOTATENIBHBIX CPEICTB C TEXHOJIOTHIECKUM
notokoM. CopMupoBaHbI METOANYECKUE ITOIXObI K OLIEHKE COBOKYITHOTO ISHCTBUS CPEACTB, 0a3HPYIOLINECs HA BBISIBICHUH MEKIY
HUMH CHHEPreTHIEeCKOTO WM aHTarOHUCTHIECKOro 3¢d¢exros. IIpuBeneHbl METOIIMUECKHE aCTIeKTEl ()OPMUPOBAHUS CTPYKTYPHOH
CXEeMBI CHCTEMBI HHTETPUPOBAHHBIX TEXHOJIOTHIA, BKIIOYAIOIIE JEKOMIIO3UIINIO TEXHOIOTHYECKOTO OTOKA C BBIACIEHNEM yJacTKa
COBOKYITHOTO A€HCTBHS KOHKPETHBIX CPE/ICTB, BBIABICHHE MEXAY HIMH CHHEPTU3Ma-aHTarOHN3Ma, TITyONHHBIN aHaIW3 TPHIHH IIPO-
SIBJICHMSI TTOCJIEIHETO, €r0 HUBEJIMPOBAHNE WIIH MHHHMHU3ALUIO Ha OCHOBE MHTETPAIMOHHBIX TEXHOJIOTHUECKUX MIIH TEXHHYECKHUX pe-
mennii. PaccMoTpeHo popMHupoBaHe CTPYKTYPHOH CXeMBbI HHTETPUPOBAaHHOW TEXHOJIOTHH Ha IPUMepe y4acTKa TEXHOJIOTHYECKOTo
MOTOKa OT CTYIIEHMS] OYUIIEHHOTO COKa J0 MOJy4deHUs yrdens | kpucrammsanuy, Ha KOTOPOM HCIONB3YIOTCS aHTHHAKHITUHBI U
MOBEPXHOCTHO-aKTHBHBIE BellecTBa. OTMEUEHO, YTO COBOKYIHOE MX JEHCTBUE B IIPOILIECCE YBAPHBAHMS Ha dTarie 00pa3oBaHuUs U poO-
CTa KPHUCTAJUIOB Caxapo3bl COMPOBOXKIAETCS aHTAarOHUCTHYECKHM dddexTom. {1 HHTErpupoBaHUs TEXHOIOTHH IPHUMEHEHUS aHTH-
HAKHTHHA B TEXHOJIOTHYECKHH MOTOK IIPETyCMaTPUBACTCS HCIONIB30BaHNE HHTETPAIMOHHOT0 TEXHOJIOTHUECKOTO PEIICHNS — BEICHHE
nporecca GIIBTPOBAHNSI CHPOIIA Yepe3 (IIBTPOBAIBHBIE TEPETOPOIKH ¢ ArameTpoM mop 30—50 Mrm.
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Summary. The modern trends in the application of technological processing aids in the domestic beet sugar technology were consid-
ered. It is shown that the means used are characterized by a high technological effect, prolonged action, target application of means is
technologically and economically feasible, local technologies are fixed in scientific and technical documentation, control of residual
compounds in the finished product is carried out at their expense, methods for determining the active substances in white sugar, pulp,
molasses are not available, the bulk of foreign-made means. It is noted that each agent efficiency and safety is considered as extremely
specialized orientation on the local area of application, but not in a consistent manner — the entire production flow. The necessity of
integrating application technology of processing aids in technological stream. We outlined a range of research areas to create a system
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of integrated process application of technological processing aids in the sugar production, focused on stability augmentation of tech-
nological flow functioning, safety of the finished product. Initial requirements for this system, providing integration of processing aids
with the process stream were developed. Methodical approaches to the assessment of collective effect of means, based on the identifi-
cation of synergistic or antagonistic effects were formed. Methodical aspects of formation of structures scheme of the system of inte-
grated technologies, including technological decomposition with the release of area of collective effect of specific means, identification
of synergism and antagonism, deep analysis of the causes of manifestation of the latter, its leveling or minimization based on the
integration of technology or technical solutions were listed. The formation of the block diagram of integrated technology by the ex-
ample of an area of the process stream from purified juice condensation to the I crystallisation massecuite reception was considered,
during the process stream antiscalant and surfactants were used. It is noted that the collective effect of the process of boiling at the
stage of formation and the growth of sucrose crystals was accompanied by an antagonistic effect. For integration of technology appli-
cation of antiscalant in process stream it is prescribed the use of integration technological solution — establishment of filtering syrup
process through a filtering partition with a pore diameter of 30—50 microns.

Keywords: process stream of sugar production, technological processing aid, integrated technology, collective effect, synergism, antagonism

BBeaenue

B oreuecTBEeHHOM MPOU3BO/ICTBE CBEKIOBHY-
HOT'O caxapa pealn3alys COBPEMEHHBIX TEXHOJIOTU-
YEeCKHX PEIICHUI MpelycMaTpuBacT NPHUMEHEHHE
TEXHOJIOTUYECKUX  BCIIOMOTATEJIbHBIX  CPEICTB
(TBC), BBICTYNAIOINX KAK HHCTPYMEHT HHTEHCH(H-
Kalli{ TEXHOJIOTMYECKHX HPOLECCOB. ACCOPTUMEHT
npumensieMbix TBC pasHooOpaseH 1o (pyHKIHO-
HaJbHOMY  HAllpaBICHUIO W JIMHEHKE  BHYTPH
(YHKIMOHAIBHBIX TPYIIIL, YTO 00YCIOBICHO MHOT'O-
o0pa3ueM 3a1a4 JJOKaJIbHBIX TEXHOJIOTHYECKHX IIPO-
LIECCOB IIPOU3BOJICTBA CaXapa, OTINYAIOLINXCS CIIOXK-
HOCTBIO, MHOXKECTBEHHOCTBIO, PECYPCOEMKOCTBIO.
PerHok TBC ycnemHo pa3BuBaeTcsd, MOTHBHPYS
caxapHbIe 3aBOJIbl K aKTUBHOMY MX IPHMEHEHUIO.

AHanu3 3BOIOIIMOHHOTO Pa3BUTHS HCTIONb-
3oBanusi TBC B 0Te€4eCTBEHHOM TEXHOJOTHHU ca-
Xapa B Te€ueHHe Oojee IByX CTOJETHUH B paspese
YeTHIPeX YCJIOBHO BBIJENEHHBIX cTaauid [1]:
ot nepBbIxX Knaccudyeckux TBC (xumuyeckux pea-
TEHTOB HM3BECTKOBOTO MOJIOKA, YTJIEKUCIIOTO Tasa,
CEpHHCTOrO ras3a) JIo MHUPOKOro U Pa3sHOOO0pa3HOro
ACCOPTHMEHTHOTO psiJia CpesCTB (PUCYHOK 1), 1o3-
BOJISIET BBIACNUTH CJIEIYIOLIHE OCHOBHBIE COBpE-
MEHHbIE TEHACHIUU UX IPUMEHEHUSI.

Ucnonezyemspie B HacTosimee Bpems TBC
00J1aJ]at0T BEICOKUM TEXHOJIOTHUYECKUM dPPEKTOM
U TIPOJIOHTMPOBAHHBIM JIeHiCTBHEM P MUHUMH3a-
LMY UX pacxoja. PacpocTpaneHne moay4aroT y3-
KOHAIpaBJIeHHBIE TMIpernapaThl BHYTPU KaXKJIOH
(YHKLIMOHANBHOW TPYIIBI 1 MHOTO()YHKIIMOHAIb-
Hble KOMIUIEKCHBIE MpernapaTsl, COYETaroIIe
B ce0e KOMITO3MIINH JICHCTBYIOIINX BEIIECTB pa3-
HBIX (PYHKIMOHANBHBIX Tpyn [2, 3].

Jna xaxgoro xoHkpetHoro TBC umeercs
JIOKaJIbHAsl TEXHOJIOTUSI IPUMEHEHHUs1, He TpeOyro-
11ast 3HAYMTENbHBIX KalTUTATOBIOXKEHHH, TO3BOJISI-
IOIasl aBTOMAaTHYECKH BECTH MPOLECC MPHUTOTOB-
JIEHUs W JO3MPOBAHMA Ipenapara B 3aBUCHMOCTH
OT IIapaMeTpPoOB  TEXHOJOTMYECKOI'o  IIpolecca
M KadecTBa 0OpabaThiBaeMbIX MOTy(haOpHUKaTOB.
IleneBoe  mpuUMEHEHHE  KaXIOro  CpeicTBa
TEXHOJIOTUYECKH U 3KOHOMHYECKH OIPaBIaHO;
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TEXHOJIOTHYECKUH pEeXHM | HpaBuia pabOTHI
C HUMH 3aKPETUICHBI B HAYIHO-TEXHUYECKOU TOKY-
MEHTalNH (TEXHOJOTHYECKUX HHCTPYKIHAX, Me-
TOAWYECKUX pEeKOMeHAalusx u nap.). besomac-
HocTh TBC perynmupyercs TexuuueckuMm peria-
meHToM TamokeHnoro cotoza TP TC 029/2012
“TpeboBannsi 0€30MACHOCTH TMHUIIEBHIX JOOABOK,
apoMaTH3aTOPOB U TEXHOJOTMYECKHUX BCIIOMOTa-
TENBHBIX CPENICTB”: KOHTPOJIbL COJCPKaHUS OCTa-
TOYHBIX KOJUYECTB B FOTOBOM M MOOOYHOH IpO-
IYKIUM BeJEeTCs, Kak MpaBUJIO, IO yCTaHOBJIEH-
HOMY HM3TOTOBHUTEIIEM CPEJICTBA Pacxomry, HeoO0Xo-
JIUMOMY ISl TOCTIKEHUST TEXHOJIOTUIECKOTO d(h-
¢exra. CTanmapTU30BaHHBIC METOINKH OIpE/IeNe-
HUA JEUCTBYIOIIUX BellecTB npuMeHsembix TBC
B OeloM caxape, ’oMe, MeJacce 0TCyTCTBYIOT. Oc-
HOBHasl Macca CpeICTB — 3apy0exHOT0 MPOU3BO/I-
CTBa: B CTpaHy UMIIOPTUPYETCS A0 75% NUIIEBBIX
WHTpeAneHToB (nuieBbix qodaBok u TBC) [4].

WHAYCTPUANBHASA 3MOXA
INDUSTRIAL EPOCH

MOCTUHAYCTPUANBLHARA 3MOXA
POST-INDUSTRIAL EPOCH
e
BTOPAR
c

TAOUA
ey

SECOND
STAGE
[30sfof20]Cents

TBC,

MCMONL3YEMBIE

BO MHOIUX

OTPACHAX:

GOPMAINWH,

TBEPABLIE
HUBOTHLIE XWPbI,
PACTUTENBHBLIE MACHA

TPA USED IN MANY
INDUSTRIES:FORMALIN,
SOLID ANIMAL FAT,
VEGETABLE OIL

Pucynox 1. Cragum sBomonuu npumeHenus TBC B
IIPOU3BOJICTBE caxapa

Figure 1. Stages of evolution of the use of the fuel as-
sembly in the production of sugar

Opnnako 3(G(GEeKTUBHOCTh U 0€30MaCHOCTh
KaXJIOTO CPEJICTBA PacCMaTPUBAETCS U3TOTOBUTE-
nsimu ¥ notpedutensimu TBC Tonbko ¢ TOUYKH 3pe-
HUS JOCTHXKEHUS Y3KOM TEXHOJOTMYECKOW LIeNu
JIOKAJILHOTO y4acTKa WX npuMeHnenus. Ho B yco-
BUSIX MHOTOBapHaTUBHOCTU Hcnoiib3oBanus TBC
COBMECTHOE HUX MPUMEHEHUE B TEXHOJOTUYECKOM
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MIOTOKE MOXKET MPHUBECTU K PA3IUYHOTO poja IMo-
CJIEICTBHSIM, TAKMM KaK: HUBEIUPOBAHUE 3a5IBJICH-
HOTO TEXHOJOTHIECKOTO 3¢ (deKTa; BO3IMOKHOCTh
OTPHUIIATEIBHOIO AEHCTBUS HA MUILIEBYIO CUCTEMY,
KauyeCTBO MPOTEKAHUS TEXHOJOTHYECKHUX IPOLEC-
COB; BO3MOKHOCTb IONAJAaHUsI OCTATOYHBIX KOJIU-
YecTB JACHCTBYIOIIErO BEIECTBA CPECTBA B caxap,
YKOM U MEJlacCy, KOTOpO€ TMPEACTaBIsAET PHUCK
JUIS 310POBBS JIFOJEH U )KUBOTHBIX UJIM OKA3bIBAET
HETaTUBHOE BJIUSHUE Ha KAa4E€CTBO MPOLYKLUUU
Y TIPOIIECCHI €€ MTPOU3BOACTBA PU UCIIOTIB30BaHUH
HX B KaYECTBE ChIPHEBOI'O UHIPEIUEHTA.

BMmecte ¢ tem, TBC, Kak u nuiieBble J10-
0aBKH, COTJIACHO YCTAaHOBJIEHHON MEXIyHApOTHON
MIPaKTHKE, JOJDKHBI MOCTOSHHO MPOXOAMTH Iepe-
OLICHKY C YYETOM MOSIBICHHS HOBBIX HAYYHBIX J1aH-
HBIX 00 MX BO3/JICHCTBUM Ha OPraHU3M YEJIOBEKa,
OKPYKaIOILY0 Cpefy, MOCIEACTBUM UX IPUMEHE-
HUs B muIeBeIx cucrtemax [5]. [loaromy addex-
TUBHOCTB U 0€30IIaCHOCTH KaXX/IOTO CPECTBA Clie-
JyeT paccMaTpuBaTh CHUCTEMHO C ITO3ULUH BCETo
CJIOKHOTO TEXHOJOTMYECKOr0 MOTOKA IMPOU3BOJI-
CTBa caxapa, OCYLICCTBIISISI UHTETPUPOBAHUE JIO-
KaJIbHBIX TeXHONOrni KoHKpeTHhIX TBC B TexHO-
Jiornyeckuii notok. Ilonaraem, yTo yerBepras cra-
nus sBoonuy npuMeHenus TBC B mpousBoacTBe
caxapa 3aBepILNTCS CO3aHUEM CUCTEMBI HHTETPH-
poBaHHBIX TexHOiorui npumenenns TBC kak co-
BOKYITHOCTH JIOKQJIbHBIX TEXHOJIOTUNA, OPUEHTUPO-
BaHHBIX Ha MOBHIIIEHUE CTAOWIBHOCTH (YHKIIHO-
HUPOBAHUS TEXHOJIOTMYECKOTO TOTOKa. Takas cu-
CTEMa OTKPBIBAET HOBBIM YPOBEHb HCIIOIb30Ba-
Hust TBC: nmaet BO3MOXHOCTH MOBBICUTEH 3(dek-
THBHOCTh €IMHOTO TEXHOJOTHMYECKOTo Ipolecca
MPOM3BOJICTBA caxapa, yBEIUYNUTh BBIXOJ W Kaue-
CTBO TOTOBOW TMPOIYKIMU TIPH OOECIICYeHHUH 3a-
LIUTHI 310POBbsI UEJIOBEKA U OKPYKAIOLIEH CpE/Ibl.

Jnst hopMUpOBaHUS TAaKOM CHCTEMBI HEOOXO-
JIMBI HOBBIE 3HAHUS, BBITEKAIOLINE U3 PE3YNIHTATOB
Hay4HbIX MHCCJIE[IOBaHUM 10 IIUPOKOMY CIEKTPY
HAllpPaBJICHUI:  pa3pa0d0TKa  HOBBIX  CIICHHAJIb-
HeIX TBC; myueHne moBeIeHUS CPEACTB B TIHIICBBIX
CHCTEMax CaxapHOro IPOW3BOJICTBA, B3aUMOCBS3H
UX (OYHKIMOHATIGHBIX JICHCTBUI C BBISIBJICHUEM CH-
HEpPru3Ma W aHTArOHM3Ma; WCCIIE0BAaHUE COBOKYTI-
Horo BiusiHUs TBC Ha kauecTBO MpOTeKaHUs MPOLIeC-
COB, B KOTOPBIX OHU HEMOCPEACTBEHHO UCIOJb3Y-
I0TCS, ONIOCPEIOBAaHHOTO BIUSHUS Ha APYTHE MpPO-
LIECChI, I3MEHEHHE COCTaBa Moy (hadpHKaToB, oO0Y-
HOU Y FTOTOBOM MPOIYKLUH, MUTPAIIMU JEUCTBYIOLINX
BEIIIECTB TI0 TEXHOJIOTHYECKOMY MOTOKY; pa3paboTka
METOIMK  OIPEACNEHUs JEUCTBYIOIIMX BEILECTB
B caxape, )koMe 1 Menacce U T. 1. [1o yactu npencras-
JICHHBIX HAIIPABJICHUN IPOBOISTCS TEOPETUUECKUE
1 DKCIIEPUMEHTAIbHBIE HCCIIEI0BAHMUS.

Jlnst cBsi3u ¢ pepakimeii: post@vestnik-vsuet.ru

B pesynbTare pa3paboTaHbl HCXOJHBIE Tpe-
6oBanus k cucteme TBC B mpou3BojcTBE caxapa
13 caXxapHOH CBEKJIBbL, IPEAyCMAaTPUBAIOIINE B T. 4.
nHTerpanmuio TBC ¢ TEXHOTOTHYECKUM ITOTOKOM,
YYUATHIBAIOIIYIO BCE B3aUMOCBA3H KOHKPETHOTO
CpelICTBa B COBOKYNIHOM  JIEHCTBUHM  C JpY-
rumu TBC. ChopmupoBansl MeToauyeckue MO-
XOJIbI K OlleHKe coBOKymHoro aeiictBust TBC mpu
WX OTHOBPEMEHHOM IMPHMEHEHHH B TEXHOJIOTHYE-
ckoM moToke [1], KoTopsle 0a3upyroTCA Ha BBISB-
JICHUW pe3yJbTaTa B3aMMOJEHUCTBUS MEXIY Cpe/l-
CTBaMH B BUJE aHTaroHusMa (Korga OJHO U3
CpeAcTB ocnalisieT AEHCTBHE APYroro) WM CH-
HeprusMa (Kora OJHO U3 CPEJICTB YCUITUBAET JIeH-
ctBue apyroro). OIeHKa COBOKYITHOTO BIIHSHUS
TBC mpenycmarpuBaer auddepeHnuanno Kade-
CTBa TPOTEKAHHS IPOILECCOB TEXHOJOTHYECKOTO
MOTOKa B 3aBUCHUMOCTH OT YPOBHS BBIIOJHEHUS
TEXHOJIOTHMUYECKOM 3a/lauMl U COCTOSIHUA B HUX IH-
IIeBOM CHCTEMBbI Ha OCHOBE OIpEAETIeHHs perpe-
3€HTAaTUBHBIX IMOKA3aTEICH.

[lomyueHHBIE MaHHBIE MPEIIONATAETCS WC-
MOJIb30BaTh B KA4€CTBE OCHOBBI CTPYKTYPHOI
CXEeMBbI MHTETpHPOBAHHBIX TEXHOJOTHI IpHUMeHe-
Hus TBC B cBekniocaxapHoM mpou3BojacTBe. Me-
TOJIMYECKUE AacTeKThl ee (HOPMHUPOBAHUS BKIIFO-
YarOT BBINOJHEHUE JIEKOMITIO3UIIUN TEXHOJIOTHYE-
CKOTO IOTOKAa C BBIJECIICHUEM y4acTKOB COBOKYII-
HOTO JeicTBUsA KOHKpeTHbIX TBC; BhIABICHUE CU-
HEPreTHYECKUX WM aHTarOHUCTHYECKUX 3hdek-
TOB TIOCNIEJCTBUN CcoBOKymHOTO neiicteus TBC
BBIJIETIEHHOT'O YYacTKa; IPH BBISBJICHUH aHTAar OHU-
CTHYeCKOro 3(deKrTa MPOBOJUTCS TITyOUHHBINH
aHaNIW3 TIPUYUH €T0 MPOSBICHUS W MPeIararTCs
BapUaHTHI WHTETPAIIMOHHBIX TEXHUYECKUX
WM TEXHOJIOTUYECKUX PEUICHUN JJIs €r0 HUBEIH-
POBaHMA WM MUHUMH3AIIH.

PaccmoTtpum  (hopmupoBaHue CTPYKTYpHOU
CXeMBI HHTETPUPOBAHHON TEXHOIIOTHH Ha IPUMEpPE
y4acTKa TEXHOJOTMYECKOTO IOTOKA OT CrYIIECHUS
OYMIICHHOTO COKa J10 mojiydeHus yrgens [ kpu-
crayunzany. Ha ykazaHHOM ydacTke B Iporeccax
TEXHOJIOTHYECKOTO ITOTOKA UCTIONB3YIOTCS (DYHKITU-
oHaipHbIe Tpynmnsl TBC: aHTHHAKUIUHEBI — TIPH
CTYILIEHUH COKa; MOBEPXHOCTHO-aKTUBHBIC BEIlle-
crBa (IIAB) — npu yBapuBanuu yrdens . Antuna-
KUIIVH, BBITIOJIHUB CBOE (DyHKIIMOHATIbHOE Ha3Haue-
HUE BIIpOIECCE CIYIIEHHUsS, B COCTaBEe CHpOMa
TMOCTYTIaeT Ha rporiece (GUIBTPOBAHMSI, TJIE B KAUeCTBE
(UIBTPOBATIBHBIX  MEPErOPOFOK  HCIONB3YIOTCS
¢unbTpOBaNIbHBIE TKaHU C auamerpom mop 100-
200 MkM, nipu 5TOoM 0Koslo 70% €ero oT BBEJCHHOU
JI03Bl yAassieTcs: ¢ ocaakoM, a 10 30% murpupyer
B COCTaBe (PMIIBTPOBAHHOTO CHPOIIA HA 3Tall YBapH-
Baaus yrdens I. CooTBeTCTBEHHO, Ha JaHHOM
JTarle UMEET MECTO COBOKYITHOE B3aUMOJEHCTBHE
anTtuHakunuHa u [IAB (pucyHok 2).
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of a — local; b — integrated

OueHnB COBOKYITHOE ACHCTBUE CPEACTB Ha
OCHOBE BBILICYKA3aHHBIX METOAWYECKUX MOIXO-
JIOB, TI0Jdy4YaeM OOBEKTHBHYIO KapTUHY COBMECT-
HOro B3aMMoOJIcHCTBUS aHTUHakunmuHa " ITIAB
B IIpoliecce yBapuBaHus yTdens |: Ha sTame cry-
LICHUS] CHPOIAa 0 MEPECHIEHUs OT CyXHX Be-
mectB 65% mo 82% cyxux BemlecTB OTMeYaeTcs
cuHepreruyeckuii 3¢dexT, a Ha 3Tane oOpazoBa-
HUS ¥ HApalMBaHMs KPUCTALIOB CaXapo3bl UMEET
MECTO aHTArOHMCTHUYECKOE BIMSHUE AHTUHAKU-
nuHa Ha QpyHKuMoHaneHOe aeiictue [IAB [6].
[Ipnuem, oOycnaBnuBas ¢GOpMUpPOBaHHE He-
YCTOWYHUBOTO COCTOSTHUSI MHILIEBOH CHCTEMBI
yrdens | 3a cuer yxXyAlleHUS €ro peojoruye-
CKHX CBOWCTB, aHTHHAKUIUH Bceraa Oyner
BBICTYIIATh aHTaroHuctom [1AB.

CrenoBatenbHO, [UISI HHTETPUPOBAHUS TEX-
HOJIOTHH NIPUMEHEHUS aHTUHAKUIIMHA B TEXHOJIO-
THYECKUI TMOTOK NMPOW3BOJCTBA caxapa CleayeT
YCTPaHUTh WJIM MUHHUMH3HPOBATH 3TOT 3((EKT.
OTO MOXKHO BBIMONHUTH IIYTE€M YCTpaHEHHUS
WIH CBEACHUS [0 MHUHHUMYMa [OCTYIJICHHS
AHTMHAKWAIIMHA Ha dTalm yBapuBaHus yTdens |.
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VYka3aHHOE TOCTHTaeTcsi MaKCUMabHBIM yaale-
HHEM B3BEUIEHHBIX COJEH KalbLUsA W3 CUPOIA,
a C HUMHU U CTPYKTYPHO CBSI3aHHOTO aHTHHAKH-
MHMHA, 9YTO BO3MOKHO NPU HCIOJIb30BaHUHU B IIPO-
necce GuibTpoBaHMS cHUpona (UIBTPOBAIBHBIX
TKaHel ¢ ruamerpoM nop 30-50 MM Ui GuiIb-
TPYIOIIMX MaTepuaynoB (KU3elbrypa, MepiauTa).
Takoe TEXHOJIOIMYECKOE PEIIEHUE BBICTYMAET
KaK UHTErpaluoHHOE.

Jlyis HamonHeHHs BceX MO3ULMA CTPYKTYp-
HOW CXEMbl WHTEIPUPOBAHHBIX TEXHOJOTUN MPH-
MeHeHnsst TBC B cBeksiocaxapHOM IpPOU3BOACTBE
MPEACTOUT BBINIONHUTH MOJOOHBIE MCCIEIOBAHUS
IO OLleHKEe COBOKYyMHoro neiicteust TBC nmpyrux
(YHKIMOHABHBIX TPYII.

3akIoueHne

[IpeanokeHbl ~ METOOMYECKHE  aCHEKThI
nnTerpupoBanust TBC B TexHONOrn4ecKuil MOTOK
MPOM3BOACTBA caxapa M3 CaxapHOHM CBEKJIHI,
peanu3anys KOTOPBIX OOECHEYUT MOBBIIICHUE
3¢ (GEeKTUBHOCTH U PE3YNBTATUBHOCTH (DYHKLIHO-
HUPOBAHUS TEXHOJIOTHYECKOH TUHUU B LIEIOM.
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