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ILOL6LTOT

v



MPOU3BOJCTBO 3AMOPOKEHHBIX KOHIUTEPCKAX W3IEJIUN

OBJIACTDH TEXHUKH

Hacrosimmee m3oOpereHne OTHOCHTCS K TNOJYYEHHUIO 3aMOPOKEHHBIX KOHIUTEPCKUX
U3/IeNUiL, TAKUX KaK MOpOkeHoe. B acTHOCTH, HacTosAIIee N300peTeHHe OTHOCHTCS K ITOJTyYE€HHIO
3aMOPO’KEHHBIX KOHJUTEPCKUX M3AENUN W3 MpeNBapUTENbHbIX CMECEH, IOJy4YeHHBIX C

MPUMEHEHNEM KOHLIEHTPUPOBAHHBIX 3MYJIbCUH.

YPOBEHDb TEXHUKH

IIpon3BOACTBO MOPOKEHOI'O SIBJIAETCSl JHEProeMKHUM mpoueccoM. HesaBucumo or
SHEPruH, HEOOXOOMMOH Il 3aMOPa)KMBAaHUS IMPEABAPUTENBHOW CMECH IJIsl M3TOTOBJIECHUS
MOPO’KEHOT0, MOJY4YeHUE TAaKOW NMpeaBapUTENIbHOW CMeCH caMo 1o cebe Tpedyer sHepruu uis
CMEIINBAHMs, TUCTIEPTHPOBAHMS W/MIM PACTBOPEHMs PA3MYHbIX MHrpeaneHToB. Kpome Toro,
ISl IPOU3BOICTBA KOHIUTEPCKUX U3AEIHH C TPEBOCXOHBIMU OPTaHONIENTUYECKIMU CBOIICTBaMuU
JKEJIATENIbHO SMYJIbTHPOBATH OO0 JKUP, CONEpPIKALINICS B MPEIBAPUTEIBHON cMecH, B hopme
OYEeHb MAJICHbKHX KarleJeK.

Hanpumep, 8 WO 00/01246 A (Unilever Plc ef al) omucaHo mnpuMeHeHHE MpU
MPOM3BOJICTBE MOPOXKEHOTO T'OMOTEHHM3aTOpa, PaOOTArOLIero MPU BBICOKUX AABIEHHSX, MAJIS
NOJIYYeHUSI B TMPEIBAPHUTENBHOM CMECH JJisl HW3TOTOBJIEHHS MOPOXKEHOrO KarejieK Macia
MaJIeHbKUX pa3MepoB (mpudausuTenbHo 0,3 MKM).

Kpome Toro, pacnpeneneHue ¢ LeNbl0 cObITA MOPOKEHOTO OT 3aBOJA-M3TOTOBUTENS 10
TOYKU TPOAAKU TAKXKE SBISETCS SHEPrOEMKHUM IMPOLECCOM M ISl TapaHTUH TOANEPKaHHS
Ka4ecTBa Mpoaykra Tpedyercs 3G eKTHBHAS LIETI0YKa TOCTABOK 3aMOPOXKEHHOMN MPOAYKITUH. DTO
SBJISIETCS. OCOOEHHO MPOOJIEMAaTHYHBIM B CIy4ae MOCTaBKU Ha Oosbiine pacctostaus. OnHUM U3
pelIeHnl, HANpaBJIeHHBIX Ha CHIDKEHHE TpeOOBaHWM K XOJIOAWJIBHOM Lenw, Obulo Obl
CTPOMTENBCTBO 3aBOJIOB, PACIOJOKEHHBIX Ha Oojiee OJM3KOM PACCTOSHHM K TOYKE TMPONAKH.
OnHako 1 KaskJI0ro 3aBojia moTpedyercs CBoe COOCTBEHHOE MPOU3BOACTBEHHOE 00Oy IOBaHHE
U KBaJTU(PUIIUPOBAHHBIE PAOOTHHUKH, YTO, COOTBETCTBEHHO, TPpeOyeT OONbIIUX HHBECTHLIUMN.

ABTOpBI HacTOALIEr0 M300peTeHus OOHAPYKWJIM, YTO ONWH MM Oojee HEeJOCTAaTKOB,
CBSI3aHHBIX C TEKYLIUM MAacCCOBBIM TIPOM3BOACTBOM M pAacClpelneseHHeM C LeNbo CcObITa
KOHIUTEPCKUX HM3ACIHH, CONEpKAIUX JIeA, MOXKHO CMSTYHTb IYTeM TNPUMEHEHUs
KOHIIGHTPUPOBAHHBIX 3MYJIbCUH THIIA MAacJO-B-BOZAE, HCIONB3YEMBIX Ul  TOJYYEHHUs

MPEABAPUTENIBHBIX CMECEH.



KPATKOE OITMCAHUE U30BPETEHHUA

CornacHo mepBOMy acleKTy HAcTOsiIIee N300pEeTEeHHe OTHOCHUTCS K CIIOCOOY MONTyUYeHHsI
NpeaBapUTENbHON CMECH ISl 3aMOPOKEHHOTO KOHIUTEPCKOTO U3ENNs, BKIIOYAIOIIEMY CTaIuu:

(1) momy4yeHHMs 5MYJIBCHUHM THIIA MacjO-B-BOZAE, COAEpKaIled >KUP B KOJUYECTBE IIO
MeHb1el Mepe 45% 1o Macce OTHOCUTENBHO MacChl 3MYJIbCHH,

(1) obecneueHHst ~ BCIIOMOTaTENbHONH  KOMIIO3MLIMH,  COZAEpKaIled  caxapumsbl,
TMOJICITACTUTENh HECAXaPUIHOTO THIIA, OEJIOK UM MX KOMOWHALIUIO,

(111) obecnieueHNsI BOAHOM JKUAKOCTH, MPEAOYTUTENBHO BOABL, U

(1v) obpennHeHus SMyJIbCUH, BCTIOMOTaTEIbHON KOMIO3UIIMU M BOTHOM JKUIKOCTH.

ITyremM nomyueHust 5MyJIbCHUH C BBICOKUM COZIEPKaHUEM XKHPa, COCTABIAIOINM 45 % macc.
wn Oosiee, U 3aTeM pa30aBlIeHHUs] YKa3aHHON 3MYJIbCUU OCTAJIbHBIMU MHIPEAUEHTAMH MOXHO
yBeIH4YUTh 3} (HEKTHBHOCTh MPUMEHEHHUs] 00OPYIOBAHUS 1l TOMOTEHU3ALHH, MTOJydasi B TO JKe
BpeMsl IPEABAPUTENIBHYIO CMEChb, TMOAXOMAINYI0O JUIsl TOJYYEHHUs COAEpIKaIlero Jen
KOHIMTEPCKOTO W3JENHss € IO MeHblIel Mepe OOBMHBIM KadecTBOM. O(PdeKkTHBHOCTB
o0OpynOBaHUSl JUII TOMOT€HH3ALMHM YBEJIMYHBAETCS, IIOCKOJBbKY IS KKAOH NOPLUH
MOJY4EHHOTO COJEp Kallero JeJ KOHAUTEPCKOro W3JAeNHs depe3 TOMOIE€HU3aTOp IMPOXOAUT
MEHBIINH 00beM )KUAKOCTH. ITO 03HAYAET, YTO UCTIONB3YETCsI MEHBIIE SHEPTUH Ha KOHIUTEPCKOe
U3eUe U YTO OJHOBPEMEHHO MOXKHO HM3TOTOBUTH OOJbIIE KOHAUTEPCKUX U3IENUH, He
WUHBECTUPYSI B IOTIOJIHUTENIbHBIE TOMOT'€HU3ATOPBL

BcnomorarenbHas KOMIO3ULIUS TPEANIOYTHTEIBHO MPENCTABIISAET COOO0H MOPOIIOK.

Jnsa makcummzanuu 3QQEeKTHBHOCTH MPUMEHEHHsT TOMOTE€HH3aTOpa MPEANOYTUTENBHO,
9YTOOBI HMYJIbCUS THUIIA MACJIO-B-BOJIE COMEPIKaIa JKUpP B KOJIMYECTBE MO MeHbIneil mMepe 48% 1o
Macce OTHOCUTEJIbHO MAacChl 3MYJIbCHH, OOJiee TPEANOYTUTENBHO MO MeHbInel Mepe 50%, erre
OoJjiee MPEANOYTUTENILHO IO MeHbineld Mepe 53% u Hauboyiee MPEANOYTHTENLHO O MEHbIIEH
mepe 55%.

IIpn onpeneneHHbIX OOCTOSTENBCTBAX, €CIM 3MYJbCHUS CTAHOBHUTCS  CJIHIIKOM
KOHLIEHTPHUPOBAHHOH, MOTYT BO3HUKHYTb CIIOKHOCTH IpU mocienyromeii oopadotke. [Tostomy
NPEANOYTUTENIBHO, YTOOBI COAEpIKaHNe JKUpa B SMYJIbCHH COCTaBILIO He Oonee 87% mo macce
OTHOCHUTENIbHO MAacChl 3MYJIbCUH, Ooyiee mpeanouTuTrenpbHo He Oonee 83%, mnaxke Oornee
npeanouTuTeNibHo He Oonee 80%, maske Oonee mpeamouturenbHO He Oonee 70%, maxe Oonee
NPEeANnoYTUTENIbHO He Oosee 67%, eme Oonee mpeanodyTuTesbHO He Oonee 65% wu Hambonee
NPEATNOYTUTENBHO He Oornee 63%.

OrpanndeHre B OTHOIIEHHH THUIA JKUPA, MPUMEHSIEMOIO B 3MYJIbCHHU, OTCYTCTBYET MPHU

YCIIOBUM, YTO YKAa3aHHbIM JKHP TOOXOOUT sl moTpebneHuss 4yenoBekoM. OnmHAKO



NPEANOYTUTENbHO, YTOOBI TMPHUMEHSUICS JKHP CO CPaBHUTENbHO BBICOKOH TeMmepaTypoi
IUIABJICHUS, TOCKOJIbKY TaKHE >KUPBI TMO3BOJSIOT TMOJYy4aTh 3aMOPOKEHHBIE KOHAWTEPCKHE
U3eNusl C XOpOoWIeW adspauueill WHIM XOpOLIMM OINyLIIeHHeM BKyca BO pty. JKup
NPEANOYTUTENIBHO COAEPKUT WM COCTOMT M3 OJHOro miu Oosee >KUPOB, BBIOPAHHBIX U3
KOKOCOBOT'O JKHpa, TMaJbMOBOIO JKHpPA, MOJIOYHOTO JKHpa WM M3 CMecH, Hauboee
NPEATIOYTUTENBHO, €CIIH JKUP CONEPIKUT UM COCTOUT M3 KOKOCOBOTO JKHpPA, MaJbMOBOIO KHpa
WIIH UX CMECH.

OMyJIbCUIO TPEANOYTUTENPHO MOJY4aloT Ha cragud (1) NyTeM TOMOTeHHM3aluu C
TIOJTyYEHUEM Kareliek *Kupa co cpeaHuM pazmepoM (Ds2) meHee 1 Mkm, OoJiee mpenrnodTUTEIbHO,
€CJIM KalleJbKU JKHpa B OMYJbCHU HMEIOT cpenHuii pasmep He Oonee 0,7 MkMm, emie Oojee
npeanoutTuTenbHo He Oonee 0,6 MkM u Hanbonee npeanoututensHo ot 0,1 go 0,5 mxm. Pasmep
YACTHL J)KUPa MOKHO N3MEPUTh C MOMOLIBIO pubdopa Malvern Mastersizer (Malvern Instruments,
BenukoOpuranus) cnepyromum oOpasom: I[IpoObl 3MynbCHM IUCTIEPTHPYIOT B pacTBOpE
noneuuncynbdara Hatpust (SDS) (Sigma UK) u mouesune (Sigma UK) (6,6 M mouesuHa, 0,1%
SDS) u 3aTem aHaNMU3UPYIOT ¢ mpuMeHeHueM Malvern Mastersizer 2000. PactBop SDS/MoueBnHa
rapaHTHPYeT pasleNeHHe JIOObIX cado CBA3aHHBIX WIH (IIOKYJIMPOBAHHBIX KalelieK jKupa Ha
OTZAEJIbHbIE KaleJbKH SKUPA, OH HE MOXKET PaspyLIUTh IOJHOCTBIO KOAJECLUPOBAHHBIE HIIN
arperupoBaHHbIe Karnenabku xkupa. B 20 mu pactBopa SDS/MoueBuHbBI 100ABISIOT 2 T 3MYJIbCHH,
NePEMELINBAIOT U OCTABJSIFOT Ha 10 MuHYT. 3aTeM mpoObl MO KaruisiM 1o0aBistoT B Mastersizer
2000 nst mpoBeneHus aHaau3a. Y Ka3aHHbIE MPOOBI XaPaKTEPU3YIOT C MMOMOIIBIO MTOBEPXHOCTHOTO
B3BELIEHHOTO JuameTpa, D3> KOTOpBIA MpeacTaBisieT coOOl Mepy CpeoHero pasMepa Karmesek
JKHpa.

JUist TONyYeHUs: SMYJIBCHH MOKHO MCTIONIB30BATh JF000H MOAXOAAIINN TOMOTEHU3aTOp, B
TOM YHCJIE TOMOTE€HH3aTOp, BBIOPAHHBIH M3 TOMOT€HH3aTOpa KJIAMAHHOTO THIMA, POTOPHO-
CTaTOPHOT'O TOMOTE€HU3aTOPa, YIBTPA3BYKOBOIO TOMOTE€HH3aTOPA, KABUTALIMOHHOTO YEPBIYHOTO
CMECHUTENIs, TMHAMHUYECKOTO CMECUTEJNsl C yIpaBisieMoil nedopMarnied Wi MX KOMOWHAIIHMH.
Ecnu  skenatenbHO TMONYYHTb SMYJIBCHH € OCOOEHHO BBICOKMM COAEPIKAaHHUEM KHpA,
NPEANOYTUTENIbHO ~ WCIIONB30BAaTh  KABUTALMOHHBIA  4epBsiuHbli  cMmecutens  (CTM),
IMHAMUYECKUH CMecuTeNb ¢ ympasisiemod nedopmanuern (CDDM) mnm ux koMOMHaUMIO,
MIOCKOJIbKY YKa3aHHbBIE TUITBI TOMOT'€HH3aTOpa 0COOEHHO 3(p(PEeKTHBHBI TPHU CO3TAHUU SMYJIbCHI C
BBICOKUM copepkanneM aucnepcHor ¢asel (HIPEs). Haubonee mpeamodTuTeNnbHBIM SBISIETCS
CDDM. Konpurypaumu CTM u CDDM u ux npuUMeHEHHE OmNHCaHO, Hampumep, B WO
1996/020270 A, WO 2010/089320 A, WO 2010/089322 A, WO 2010/091983 A, WO
2012/065824 A u WO 2012/089474 A, xoTOpbIe BCE, TEM CAMBIM, B ITOJIHOM O0BEMe BKIIFOUESHBI

B HaCTOﬂH_II/Iﬁ AOKYMEHT MMOCPEACTBOM CCBUIKH.



JKvp MOXHO 3MyJBIHpPOBaTH C TOMOLIBIO JHOOOrO MOIXOASINEro 3MyJbraropa MNpu
YCIOBHM, YTO OH TOAXONUT il moTpedneHuss denoBekoM. OIHAKO aBTOPBI HACTOSIIETO
u300peTeHnst OOHAPYKWIIM, YTO Ka3eHWHAT, OCOOEHHO Ka3eWHAT HATPUS, SIBISETCS OCOOEHHO
3¢ EKTUBHBIM € TOYKU 3pEHHSI CTAOMIIN3ALIH 3MYJIbCHIT C BBICOKIMH COAEPIKaHUSIMH Jkupa 0e3
NPUBHECEHNUs] BBICOKOW BSI3KOCTH. OMYJbCHS NPEATNIOYTUTENIBHO COMEPXKUT Ka3eWHAaT B
kommuectBe oT 0,2 no 9% kasewmHaTra MO Macce OTHOCHUTEIBHO MAaCChl SMYJIbCHH, OoJjiee
npennoututesibio ot 0,5 mo 7%, eme Oonee mpeamouytuTesibHO OT 1 1o 6% u Hambonee
NPEANOUYTUTENBHO OT 2 10 5%. JIOMOJMHUTENbHO WM aJbTEPHATUBHO, 3MYJbCHUSl COAEPKUT
SMYJIBraTop B TaKOM KOJHYECTBE, YTOOBI MAaCCOBOE OTHOLICHHUE KHP:3IMYJIbraTop B SMYJbCHU
coctaBmsuio ot 5:1 nmo 30:1, Gomee mnpexnmouturensHo oT 10:1 mo 20:1 u nHaubonee
npeanouTuTenapHo ot 12:1 no 18:1.

C npyro# CTOpOHBIL, aBTOPbI HACTOSILIETO U300peTeHNsT OOHAPYKUIIH, YTO OEJIOK MOJIOUHON
CBIBOPOTKH MJIM BEINECTBA, coneprkamye OeJOK MOJIOYHOW CBIBOPOTKH (Takue Kak CyXoe
00€3’KUPEHHOE MOJIOKO), MOTYT B HEKOTOPBIX CIIy4asiX MPUBECTH K YPE3MEPHOMY 3aryIIEHHIO HITH
AaXxe JKeJaTUHH3MPOBAHHUIO BBICOKOXKHPHBIX SMyJbcuil. TakuMm o0pa3oM, NpennovYTHUTENBHO,
yroOBl 5MYJbCHUS 10 CYLIECTBY HE COAep)kaja OeNOK MOJIOYHOH CBIBOPOTKH, Oosee
IPEANOYTUTEINIBHO, €CITH MYJIbCHs conepkutT MeHee 0,1% Oeska MOJIOYHOH CBIBOPOTKH MO Macce
OTHOCHUTEJIbHO MAacChl 3MYJIbCUH, Naxke Oonee mpexamourutenbHo MmeHee 0,05% wu Haumbonee
npennoutuTesnbHo oT 0 1o 0,01%.

ITocne mosaydeHus: KOHLEHTPUPOBAHHOW 3MyJIbCHU Ha CcTaguu (i) ee OOBEOUHSIOT ¢
OCTaJIbHBIMU MHIPEIUECHTAMH MPEIBAPUTENIbHON cMecu. HeKoTopble MHIPeNUeHThI, TaKue Kak
caxapuibl, MOACIACTUTENb HECAXapUIHOTO THIA U MCTOYHHMKH Oelika, OOBIMHO HCHOJB3YIOT B
nopoikoBoii popme. OnHAKO M3-32 BBICOKOTO COAEPIKAHUS B SMYJIbCHH KHPA, €€ HeOOXOIMMO
TaKXkKe pa30aBUTh BOMHOW JKUAKOCTBEO JJIsi OOECIEYEeHUs COAEepKAHWW KHpa € BOMBIL,
HEOOXOIUMBIX IS TTOJYYEHHSI 3aMOPOKEHHOTO KOHAUTEPCKOTO U3AEIIHSL.

BcnomorarenbHas koMrno3unusi (MPEANOYTUTENBHO MOPOLIOK), MOJyYeHHast Ha CTaauU
(1), comepKUT caxapuipl, MOACIACTUTENb HECAXaPUIHOTO THIA, OEJNOK MM UX KOMOWHAIMIO.
Caxapunbl NpennmouYTHTEIBHO COAEPIKAT WM COCTOSAT U3 CaxXapwaoB, BbIOPAHHBIX U3
OJINTOCAXAPUIOB TPYMIBI JIAKTO3BI, Caxapo3bl, JEKCTPO3bI, MaJIbTO3bl, (PYKTO3BI, TIFOKO3BI
(HarmpuMep, U3 KYKYpPY3HOT'O CHpPONa, TIIFOKO3HOIO CHUPOIMA, MAIbTOACKCTPUHA WM HX CMECH),
NOJIMCAaXapuIoB (TAKUX KaK Kpaxmal, Kamenb 0000B pOJKKOBOTO AepeBa, KapparuHaH, ryapoBast
Kamenb, KaMeIb Tapbl WJIM HX CMechb) WM UX cMecu. OOmiee KOJMYECTBO CaxapuIOB BO
BCIIOMOTaTE€JIbHOM KOMITO3ULIMU MPEANOYTUTENbHO cocTaBisgeT oT 45 no 95% mno macce
BCIIOMOTATEIbHONH KOMIO3UIMH, Oonee mnpexamouturenbHo oT S50 no 90% wu Haumbonee

npeanouTuTenbHo oT 55 no 85%. Hapsiny ¢ caxapuaamu WM B KauecTBE MX 3aMEHUTENs BO
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BCIIOMOTaTE€JbHON KOMIO3ULMN MOXKET NPUCYTCTBOBAThH MOJCIACTUTENb HECAXAPHUIHOIO THUIIA.
Ilogcnacturens  HecaxapuIHOTO  THUMA,  MPENNOUYTUTENbHO  BKJIKOYA€T  HWHTEHCUBHBIE
NOACIACTUTENN (HApUMEp, acmapTaM, CaxapwH, anecyibdam Kajius, ajluTaM, TayMaTuH,
LUKJamaT, MIMLUPPU3HH, CTEBHUO3UJ, HEOTeCNEPHUIMH, CYKpajo3y, MOHEJUIMH, HEOTaM U HUX
CMECH), caxapHble CIUPTHl (HampuUMep, THIPOreHU3UPOBAHHBIA THUAPOJIN3AT Kpaxmaia,
SPUTPUTOJI, apabUT, MINLEPUH, KCUIIUT, COPOUT, MAHHUT, JJAKTUT, MAIBTUT, H30MaJIbT, AJaTHHHUT
U UX CMECH) WJIHM MX CMEChb. BEeNOK MpeanovYTUTENbHO MPEACTaBiIsieT cOOOM MOJOYHBIN OeNoK,
Oonee MPENOYTUTENBHO Ka3euH, OeJIOK MOJIOYHOH CBIBOPOTKHM WM HX cMech. Ilomxomsmue
UCTOYHHUKHU OeJka B IMOPOLIKOBON (POpME BKIIIOUAIOT, HAIPUMED, CYXO€ LEIbHOE MOJIOKO, CyX0e
00€3XKMPEHHOE MOJIOKO, ITOPOLIKOBBIN HOTYPT, CYXYIO MOJIOUHYIO CBIBOPOTKY, Ka3€MHAT UJIM UX
cmech. OOmee komudecTBO OenKa BO BCHOMOTATENbHOM KOMITO3ULMU TPENNIOYTHTEIbHO
cocraiseT oT 1 10 20% 1o Macce OTHOCUTENBHO MaCChl BCIIOMOTaTeIbHON KOMIO3UIMH, Oosee
HPEeAnoYTUTENBHO OT 2 10 15% 1 Hanbonee npennoutuTensHo OT 3 10 12%. BenomorarenbHast
KOMITO3MLIMSI MOXKET COIEp’KaTh MHIPEIHUEHThbI, HE OTHOCSINMECs K caxapumaMm W/uim Oelnky.
Hanpumep, BcioMoraresbHasi KOMIIO3ULMSA MOXKET COAEP>KAaTh dMYJIbraTopbl (Takue KaK MOHO-
AUTTTULEPHUIB! U T.I1.), APOMATU3UPYIOLIHE N00ABKH, KHCIOThI, MUHEPAJIbHBIE BELIECTBa, KakKao-
HOPOIIOK, BUTAMHUHBI MM UX KOMOMHaImio. BeomorarenbHass KOMIO3HLIMSI MTPEATIOUTHTEIBHO
comepkuT MeHee 30% Biaru Mo mMacce OTHOCHTEJIBHO MacChl BCIIOMOTaTEIbHON KOMITO3ULIUHY,
Oosee npennoururebHO ot 0 10 15%.

BopaHast 5kuaKoCTh MOXKET MPEACTABISATE COOOM JIFOOYI0 CheTOOHYIO JKUIKOCTh, TAKYIO KaK
MOJIOKO, pacTBOp caxapuaa WiIH HX KOMOMHauuio. Takas >KUAKOCTb SIBJISIETCS BOAHOH U
NPEINOYTUTENBHO COAEPKUT MO MeHblIell Mepe 50% BOABI MO Macce OTHOCUTEIBHO MacChl
JKUIKOCTH, OoJiee MpenrnouTUTENbHO TI0 MeHbIel Mepe 70%, eme Ooyiee MPennoYTUTENBHO MO
menbmeii mepe 80% u Hambonee mnpenmouturenasHo ot 90 mo  100%. CormacHo
NPEANOYTUTEIbHOMY BAPHAHTY Peai3aliy BOIHAS JKUIKOCTh MPENCTaBIsAeT cOO0H BOAY.

OMyJIbCHIO, BCIIOMOTATEIbHYK) KOMIIO3HILIUIO U BOIHYIO JKUAKOCTh MOKHO OOBEIHHATD B
moboMm nopsiake Ha ctanu (iv). Hampumep, nx BceX MOKHO OOBEAUHUTH OJJHOBPEMEHHO B OHOM
npouecce NnepeMeInnBaHus. AJbTEPHATUBHO, SMYJIBCHIO MOKHO pa30aBUTh BOJHOW JKUAKOCTHEO
U 3aTeM OOBEIMHUTH CO BCIIOMOTaTEJIbHOW KOMITO3UIUEH.

CornacHo mPEANOYTUTENILHOMY BapHAHTY peaIH3alMUd TPEIJIOKEHHOro crocoda
BCTIOMOTATEJbHYI0 KOMIIO3HLHID CHadajla OOBENUHSIOT C BOAHOH JKUIAKOCTBIO C TMOJYYECHHUEM
CMECH H 3aTeM IOJIYYEHHYIO CMeCh OOBEANHSAIOT C 3MYJIbCHer Ha cragu (1v). st obnerdenus
IVCTIEPTUPOBAHMS W/WIM PACTBOPEHHSI BCIIOMOTATENbHOW KOMIO3MLMU B BOXHOW YKHIKOCTH
NPEANOYTUTENbHO, YTOOBI BCIOMOTAaTeNbHAsl KOMITO3ULUS TNPEACTaBisuia COOOH TMOpPOIIOK B

dopme rpanyn. I'paHysibl 0ObIYHO MMEIOT OOBEMHYIO MJIOTHOCTH MeHee 1000 krxm™, Gonee



TNIPEeNOYTUTENLHO B Auana3oHe oT 600 1o 900 krxm™. JIOMONHUTENLHO MM ajJbTEPHATHBHO,
IPaHyJIbl MPENNOYTHTEIPHO UMEIOT cpenHuil pasmep (Dso) mo mensmeit mepe 300 MM, Oonee
MPEANOUYTUTENBHO B Auana3zoHe oT 400 MkM 10 4 MM.

OOBeMHYI0 IUIOTHOCTb TPaHyJl MOXHO H3MEPHTh CleAyrmuM obpasom: I 'panynsl
MENJIEHHO BbUIMBAIOT u€pe3 BOPOHKY W3 HEp)KaBeILeH CTalu TecTepa sl OIpeneNeHHs
tekyuectn BEP2 (Copley Scientific) B mpenBapuTeapHO B3BELIEHHYIO PUEMHYIO YaIKy A0 TeX
TOp, [IOKa OHA He NMEPENOIHUTCs. BEpXHIOI0 4acTh Yallki OCTOPOKHO BBIPABHUBAIOT C IOMOLIBIO
IINaTeNss ¥ MOBTOPHO B3BEINMBAIOT €€ comepkuMoe. OOBEMHYIO IUIOTHOCTh PACCUUTHIBAIOT B
€IMHULIAX TPAMMbI Ha MJI IIyTeM AEJIEHHsI MAaCChl TPaHyJl Ha 00BEM YaIlKH.

Pasmep rpaHys MOKHO U3MEPUTH C IMOMOLIBIO CUTOBOTO aHAJIN3a CIENYIOLUM 00pa3oM:
Cura (B coorBercTBuM ¢ OpurtanckuMm craHpaptoM BS 410 u ¢ aumamerpom pambl 200 Mm)
CKJIAZBIBAIOT B CJIEAYIOLIEM MOPsiAKE CBepXY BHU3 - 2,36 MM, 1,40 mm, 1,00 mMm, 0,710 mm, 0,425
MM, 0,250 mmMm, 0,125 MM u npuemHblii nonnoH. Bepxuee cuto HarpyxaroT 200 r rpanyn u
paszeseHue o pasMepy OCYLIECTBIISIOT MyTEeM BCTPSXUBAHUS KOJOHHBI CUT ¢ aMriuTynoi 0,8 B
TedyeHue 5 muHyT Ha Berpsixuparesie cura Glen Creston (VE 1000). I'panyJibl, yaepskuBaeMbie Ha
KQXAOM CHUTE, B3BEIIMBAIOT MAJs1 IOCTPOEHMs] KPUBOHM pacmpeneneHuss no pasMepy. Dso
npenacTasisieT coO0l pasMep B MKM, pa3AesSIIOLIHA YKa3aHHOe pacrpeesieHie Ha MOJIOBUHY (110
Macce) BbILIE U MOJIOBHHY HIKE TAKOTO JTUAMETPA.

CornacHO [pyromMy MpenrnouYTUTEIbHOMY BapHaHTy peaju3aliy BCIIOMOTaTENbHYIO
KOMITO3UIUIO CHaudaia OOBEAMHSIOT C AMYJbCHEH C MOJyYEHHEM CMECH U 3aTe€M MOJIYYEHHYIO
CMeChb OOBEIUHSIIOT ¢ BOJHOW *KHIKOCTBIO Ha cranuu (1v). Eme Oonee nmpeanoYTuTesbHO, eCiu
BCTIOMOTATEJbHYI0 KOMITO3ULIMIO B BHAE TOPOIIKA M 3MYJbCHUIO OOBENMHSIOT Ha CTaJuu
rpaHyJMPOBAHUS, IPU STOM 3MYJIbCHIO UCTIONB3YIOT AJISl CBSI3bIBAHMSI [TOPOIIKA B TPaHyJIbl. 3aTeEM
BOJIHYIO KHIKOCTb U TPAHYJIbI MPEANOYTUTEILHO OOBENNHSIOT MyTeM AUCTIEPTUPOBAHUS W/WIH
pPacTBOPEHMsI TPaHyJl B BOJHON KUIAKOCTH.

Bbruto 0OHapyKEeHO, YTO MPUMEHEHHE SMYJIbCHH B Ka4eCTBE CBSI3YIOINErO BEINECTBA IS
MIOJIYYEHUS TPAHYJI SBJISIETCS] OCOOEHHO BBITOAHBIM, TAK KaK MOJYYEHHBIC B PE3YJIbTATE IPAHYJIbI
YCTOMYMBBI TPHU XPAHEHHUH U TIOITOMY HX MOKHO XPaHHUTb B TEUEHHE JUTUTEILHOTO BPEMEHH H/HJTH
TPAHCTIOPTHPOBATh B OTHAJICHHBIE MeCTa 03 MPUMEHEHHUS LETIOYKU TOCTABOK 3aMOPOXKEHHOM
NPOAYKIHUH. 3aTeM yKa3aHHBbIE IPaHYJbl MOKHO TUCIEPTHPOBATH W/WIIM PACTBOPSTH B BOJHOH
KUJKOCTH B MECTe, OJIM3KOM K TOUYKE MPOAAXKH, YTO MO3BOJISIET MOJNYYaTh BHICOKOKAYECTBEHHYIO
NPEABAPUTENPHYI0 CMeCh 0e3 HEeoOXOIMMOCTH TPHMEHEHHs TOMOT€HHM3aTopa B MECTe,
PACIIONOKEHHOM BOJIM3U TOUKH MPOAAXKH. ITO MO3BOJSIET UCTIONB30BATh CPABHUTEIBHO MPOCTHIE
U JIeIIeBble «JOMENOYHbIE 3aBOABI», KOTOPBIM TPOCTO Tpedyercss obopynoBaHHE IS

IVMCTIEPTUPOBAHMS W/ PACTBOPEHHS TPAHYJI B BOAHOH KHIKOCTH H 3aT€M O0OpYAOBaHHUE IS
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3aMOpaXKMBaHUs MOJYYEHHOH MpenBapUTEIbHON cMecH. Takum o0pa3om, COTJIACHO OXHOMY U3
BAPUAHTOB PEATN3AIMN TPEMIOKEHHBIH CrIOcO0 BKIFOYAET CTAAHI0O OOBEAMHEHUS MOpPOIIKA U
SMYJIbCUHU HA CTAJUM IPaHYJIHPOBAHUS B IEPBOM MECTE, B KOTOPOM 3MYJIbCUIO UCIOJBb3YIOT AJIs
CBSI3bIBAHUS MOPOLIKA B IPAHYJIbI, TPAHCIOPTUPOBKY IPaHyJ] B MECTO, yJaJEeHHOE OT MepBOro
MecTa, W 3aTeM OOBbEIUHEHHE TPaHyJl U BOIHOW JKMAKOCTH B TaKOM yrajeHHOM Mecrte. Ilox
«yJaNeHHbIM MECTOM» MOAPa3yMEBAIOT MECTO, PACHOJOKEHHOE Ha PACCTOSHUU MO MEHbIIEH
mepe 10 kM OT mepBoro Mecra, Oosiee MPEenNnoOYTHTEIBHO MO MeHblIel Mepe 50 kM U Haubonee
MPEANOYTUTENBHO 1O MeHbLIer mepe 100 km.

He xenast ObITb CBSI3aHHBIMU TE€OpUEH, IMOJNATAIOT, YTO OCOOEHHO IOJIE3HbIE CBOMCTBA
rpaHyJs1 0OyCIIOBJIEHBI TEM (PAKTOM, UTO JKUP YK€ MIPUCYTCTBYET B IPaHyJIaxX B BUJE AUCKPETHBIX
kanenek. Takum oOpa3oM, COTJIACHO IONOJHUTENBHOMY acleKTy B HACTOSINEM H300peTeHuun
NpeIOAKEH KOHLEHTPAT Uil MOJIy4YeHHs MpeABAPUTENIbHON CMECH sl 3aMOPO’KEHHOIO
KOHIMTEPCKOTO M3JeNUs, TPU 3TOM YKa3aHHBI KOHLEHTPAT HAXOMUTCA B (OpMEe TIpaHyJL
CornacHo MpeAnoOYTUTENbHOMY BapUAHTy pean3alii KOHLIEHTPAT B (popMe rpaHyJ1 COAEPIKUT:

a) Caxapuzbl W/ OACTACTHTENb HECAXaPUIHOTO THIIA B 001eM KoaudecTse oT 40
1o 90% 1o macce OTHOCHTENbHO MacChl KOHLEHTpaTa, mpeamnoututesnbHo ot 50 mo 80%,
HauboJee MPeanoUTUTENbHO OT 55 1o 75%;

b) 6enok B konmmuectse OT 1 10 15% 1o Macce OTHOCHTEIBHO MacChl KOHLIEHTPATA,
MPEINOYTUTENBHO OT 2 10 12%, Haubonee npenmnodtuTeibHO OT 4 10 10%; u

c) JKUP B KosudecTBe OT 1 10 25% mo mMacce OTHOCHTENbHO MAacChl KOHIIEHTPATa,
npeanouTuTeNibio ot 3 o 22%, Oosee mnpenmouturenpHo OT S5 go 20%, Haumbonee
NPeanoUTUTENBHO OT 7 10 18%; mpH 5TOM KUP COAEPKUT SIMYJIbIUPOBAHHBIE KaIleJIbKU KUPa.

ITpenMy1eCTBO TAKOTO BApUAHTA PEATU3ALUU COCTOUT B TOM, YTO OH COZEPIKUT OOJBIIVIO
4acThb (€CJIM He BCE) TBEPIBIX KOMIIOHEHTOB CMECHU JJIsl M3TOTOBJICHUS MOPOKEHOTO U TO3TOMY
IUTSL TIOJTyYeHUs TIOOX OISl cMecH TpedyeTcst mpocTo pa3daBiieHHue BOOMH.

CornacHo MONOJHHUTENBHOMY BapHAHTY peaIM3allMyd KOHLEHTpAaT B (opMe TpaHyJI
COJZIEPKUT:

a) caxapuzbl W/HIH MOACIACTUTENb HECAXapHUIHOTO THITA B 001eM KonryecTse oT 70
10 95% 1o Macce OTHOCHTENTLHO MacChl KOHLIEHTPATA, MPEAMOUTUTENBHO OT 75 10 90%, Hanbonee
npenmnoutuTenbHo oT 80 no 88%; u

b) JKUP B KoJudecTBe OT 3 10 25% mo mMacce OTHOCHTENBHO MacChl KOHIIEHTpATa,
npeanoututensHo ot 4 o 22%, Oomee mnpenmouturensHO OT S5 mo 20%, Haumbonee
NpeanoUTUTENbHO OT 7 10 18%; mpu 3TOM KUpP COAEPKUT IMYJIbIMPOBAHHBIE KalleJIbKU XKUPa.

IIpeumyliiecTBO Takoro BapuaHTa peaju3allid COCTOUT B TOM, 4YTO OH COAEPKUT

OMYJIbTUPOBAHHBIC KAIICJIbKU, TEPEHOCUMBIEC INTABHBIM 06pa30M caxapuagamu, TaK 4TO €ro MOXKHO



alanTHPOBATh B 3aBUCUMOCTH OT YCJIOBHH pa30aBIEHUS MU MOJMYYEHUSI CMECEH, TOAXOSLINX
JUIsl IPUTOTOBJIEHUS LIEJIOTO Psifia 3aMOPOKEHHBIX KOHAUTEPCKUX U3JEIH.

CornacHo TpeTbeMy BapHaHTY peajn3aliy KOHIEHTPAT B (POpMe IpaHyJl COAEPIKUT:

a) Oemok B xommuectBe oT 10 1o 50% mo mMacce OTHOCHTEIBHO MAacChl KOHIICHTpATA,
npeanouTUTeNbHO OT 15 o 40%, Haubonee npeanoututesibHO OT 20 10 30%; u

b) xup B xommdyectBe OT 3 1m0 25% MO Macce OTHOCHTEIBbHO MAacChl KOHIICHTPATa,
npeanoututensHo ot 4 go 22%, Oomee mnpenmouturensHO oT S mo 20%, Hambonee
NPEANOUTUTENBHO OT 7 10 18%; mpu 3TOM 3KUpP COAEPKUT IMYJIbIMPOBAHHBIE KalleJIbKU XKUPA.

IIpenmyliiecTBO TakOro BapUaHTAa peaju3allUd COCTOUT B TOM, 4YTO OH COAEPIKUT
SMYJIbTUPOBAHHbIE KAaNIeJIbKU B KOMOMHALIUY CO CPABHUTENBHO OOJIBIINM KOJIMYECTBOM O€JKa, TaK
YTO €r0 MOXKHO aJaNTUPOBATh B 3aBUCUMOCTH OT YCJIOBUH pa30aBiIeHUs ISl MOTYyUYEHUs] cMecen
C pPa3INYHbIM COJAEPKAHUEM CaXapPHUIOB.

CornacHO TakOMy TPETbEMY BapUAHTY peaIU3alMM KUP NPEANOUYTUTENBHO NPEACTABIISAET
co00i1 JKHp, OTIIMUHBIN OT MOJIOYHOTO Kupa. boee mpennodTuTensHO, €Ciu JKUpP COOEPIKUT HITH
COCTOMT U3 KOKOCOBOTO JKHPA, NAJIbMOBOIO XKHPa WU UX CMECH.

CornmacHo TpeTbeMy BapHaHTy peajlu3allid OCTABINAsCS 4acTb KOHIIEHTpAaTa
NPEANOYTUTENIHO —TPEACTaBIsIeT COOOW  BEIeCTBO, He OTHOCSIeecs K — caxapuaam,
MOACJIACTUTENb, CaXapuabl WIM HX cMech. Haubonee MpeamodYTUTENbHO, €CIH KOHLEHTPAT
COTJIACHO TPEThEMY BapHAHTy peaH3alii COACPKUT CaXapuabl, IPU 3TOM YKa3aHHBIE CaxapHu/Ibl
cozepKaT WIH COCTOAT U3 JTAKTO3bI.

KoHueHTpaTsl corjacHoO BTOPOMY U TPEThEMY BapHaHTaM peaju3ali MOKHO B LIEJSX
ynoOCTBa MCHOJNB30BAaTh, HANPHMEP, BCE BMECTE U OOBEAMHATb B PAa3HBIX COOTHOIIEHUSX C
MOJTyYE€HUEM PA3HOOOPA3HBIX CMECEH TSl 3aMOPOKEHHBIX KOHAUTEPCKUX U3IIEITH.

CornacHo m00OMYy BapHWaHTy peaju3alil YKa3aHHbIH KOHLIEHTPAT MOXKET CONEp:KaTh
UHTPEUECHTDI, HE OTHOCSIIHUECS K caxapujaaM, Xupy u Oenky. Hampumep, KOHIIEHTpAT MOXKET
COZEePKATh SMYJIbIaTOPHI (TaKHE KaK MOHO-AUTJIMLEPUABI U T.I1.), apOMATH3UPYIOIHE JOOABKH,
KUCJIOTBI, MHHEPAJIbHBIE BEIIECTBA, KAaKAO-TIOPOIIOK, BHUTAMHMHBI WJIM KX KOMOHHALHUIO.
IIpennoskeHHbIM KOHLEHTpAT NpPEANOUYTUTENbHO conepxkur MeHee 30% Brarm mo macce
OTHOCHUTEJIbHO MACChl KOHIIEHTpaTa, Oojee npenmnourutebHo ot 0 1o 15%.

I'paHyJibl KOHLIEHTPATa OOLIYHO UMEIOT 0OBEMHYIO MIOTHOCTL MeHee 1000 krxm™, Gonee
TNIPEeNOYTUTENBHO B Auana3oHe oT 600 1o 900 krxm™. JIOMONHUTENLHO MM ajJbTEPHATHBHO,
IPaHyJIbl MPENNOYTHTEIPHO UMEIOT cpenHuil pasmep (Dso) mo mensineit mepe 300 MM, Oonee
MPEANOUYTUTENBHO B Auana3zoHe oT 400 MkM 10 4 MM.

Cpennmii pasmep (D3) kamesiek skupa MPEANOYTHTENILHO COCTABIISIET MeHee 1 MKM,

npeanouruTenpHo ot 0,1 g0 0,7 Mkm.



OcoOeHHO TpEeAnoYTUTENbHO, YTOOBI KamejdbKH kUpa ObUIM HE PaBHOMEPHO
pacripenenieHbl BHYTPH TPaHyJ, a JIOKAJM30BAaHbI B JUCKPETHBIX OOJNACTSIX BHYTPU TPaHyIL
Hanpumep, npu Bu3yanusaiyy ¢ TOMOIIBI0 CKaHUPYIOIIEH 3J1eKTPOHHON MuKpockoruu (SEM),
KaK ONHCAHO B HACTOSIIEM JOKYMEHTE B IpUMeEpax, KaleJbKH >KUpa MpPeANOYTUTENbHO
pacIioNoXKeHbl B JAMCKPETHBIX OONACTSX, pa3feNieHHbIX JUCKPETHBIMU OOJNAcTAMH, HE
CoIep KAIMHU Karesek skupa. Macmrad niimHbl (HauboJblnee H3MEpUMOe JTIMHEHHOE PacCTOSTHIE
B JIIOOOM HaIpaBJICHWH) AUCKPETHBIX OOJACTe MPEATIOYTHTENIbHO COCTaBJISIET Oojiee 5 MKM,
6osee npennourutenbHO OoT 10 10 100 MKM.

CoOTBETCTBEHHO, YKa3aHHbIE TPAHYJIBI MOXKHO U3TOTOBUTH CIIOCOOOM COTJIACHO MEPBOMY
acIIeKTy HACTOSALIEr0 M300pETeHHs WM COIJIACHO OIHOMY M3 €ro BapHaHTOB peanu3auuu. B
YAaCTHOCTH, MPEANOYTUTENIbHO, YTOOBI TIPaHyJbl MOXHO OBIJIO TOJNYYUTH CHOCOOOM,
BKJIFOUAOLIUM CTAJUU:

I.  nonyueHust 5MyJIbCUM THUINA MACJO-B-BOJE, COAEpKAalled XUP B KOJUYECTBE IO
MeHblIel Mepe 45% 1o Macce OTHOCUTEIbHO MacChl SMYJIbCUU, TIPEATIOYTHTENBHO OT 48 110 87%);

II. obecrieueHus MOpOIIKA, COAEPIKALIETO CaXapHibl, MOACIACTUTENb HECAXapUIHOTO
THNA W/WIH OEJIOK;

III. cBsA3bIBAaHUSA MOPOLIKA C AMYJIbCHEN C MOJNYYEHUEM arjiOMEPaToB; U

IV. cymku arnomeparos.

Crniocob coracHO MepBOMY acHeKTy MPEANOYTUTENIHO 00eCTIeunBaeT MPeIBaPUTENbHYIO
CMECh, COZlePIKALIYIO:

A. JKUP B KonndecTse OT 2 10 20% 1o Macce OTHOCUTETIbHO MACChl IPEBAPUTEIbHOM
cMecH;

B. caxapuzbl /UK MOJACIACTHTEIH HECAXapUAHOTO TUIA B 00IeM KondecTse oT 10
10 30% 1o Macce OTHOCUTEIBHO MacChl TIPEIBAPUTENILHON CMECH;

C. Oenok B kojumuectBe OT 2 10 10% mo Macce OTHOCHTENBHO MAacChl
MPEABAPUTEIBHON CMECH;, U

D. BOlly B kojudectBe OT 55 1o 80% mo Macce OTHOCUTENBHO MAaccChl
NIPEeABAPUTENIBHON CMECH.

CornacHo emie AONOJHHUTENBHOMY AacleKTy B HACTOSINEM H300PETEHHH MPENIOKEeH
CHOCO0 TONYYeHHsT 3aMOPOXKEHHOTO KOHIUTEPCKOTO H3AENUs], BKJIFOUAOLIMHA MPOU3BOACTBO
NpeaBapUTENbHON CMECH COTJIACHO crocoly 1o Jr00My BapHaHTY pean3aliy EPBOro aclekTa
HACTOSIIIETO N300PETEHNS U 3aTEM 3aMOPaKUBAHIE H HEOOS3aTEIbHO a3PaLHI0 IPEABAPUTEIBHON
CMECH.

Bce npyrue acniekTsl HacTosimero n3odpereHus: Oonee Jerko CTaHyT OYEBUAHBIMU TIOCIIE

pacCMOTPECHUA HOI[pO6HOFO OMUCaHUsA U MPUBECACHHBIX HUXKE IIPUMEPOB.



HOAPOBHOE OITMCAHUE U30OBPETEHHUA

Hanee Hactosiee n3odperenne OyneT ONMMCaHO TOJIBKO B KAUECTBE MPUMEPA CO CCHUIKOH
Ha (PUTrypbI, HA KOTOPBIX:

Ha ¢urype 1 nokaszana O610k-cxeMa MOJTy4eHUsS 3aMOPOKEHHOTO KOHAUTEPCKOTO U3ENHs
COTJIACHO OAHOMY M3 BAPMAHTOB PEaM3alMy HACTOSIIIErO H300pETeHHU .

Qdurypa 2 mpencrasisieT co00i OJIOK-CXeMy MOJTYYSHHs] 3aMOPOKEHHOTO KOHIUTEPCKOTO
U3/1eIUs COTJIACHO JIOTIOJIHUTENIbHOMY BapUaHTY Pealn3aliiy HaCTOSIIEro H300peTeHHUs.

Qdurypa 3 mpencrasisierT co00i OJIOK-CXeMy MOTYYSHHs 3aMOPOKEHHOTO KOHIUTEPCKOTO
U3JIeNNsl COIVIACHO €lIe OJHOMY JAOIOJHUTEIbHOMY BAapUAHTy peaju3alud HAaCTOSLIEro
n300peTeHus.

Ha ¢urype 4 nokasaH NONy4YeHHBIH C MOMOLIBIO CKAHUPYIOLIETO 3JIEKTPOHHOTO
MHKPOCKONA CHUMOK TPaHyJHPOBAHHOIO KOHLEHTpaTa MpPEABAPUTEIbHON CMECH JUIs
U3TOTOBJICHUST MOPOXKEHOTO COIMVIACHO OJHOMY M3 BAapUAHTOB pealn3alid HAaCTOSLIEro
n3o0perenus npu ysenudeHn (a) x 1000 u (b) x 4000.

Ha ¢urype 5 mnoka3aHO NOJy4eHHOE METOAOM MHKPO-KOMITBIOTEPHOM ToMorpaduu
n300pakeHNe rpaHy bl KOHIIEHTPATa MPEABAPUTEILHON CMECH JUTS U3TOTOBJIEHHSI MOPOJKEHOTO B
(a) nepciektuBHOM BHze U (b) momepeuHoOM ceueHuu.

Obparumcst k ¢urype 1, COrmacHO ODHOMY BapHAHTOB pEANTU3ALMU HACTOSIILIETrO
U300peTeHus MPOLeCcC MOTyUYEeHUs] MOPOKEHOTO HAYMHAETCS C TIOJYUEHUS] CMECH JKHPa, BOIBI U
smyJbratopa. Hanpumep, HeoOXOOuUMbIE KOJUYECTBA KOKOCOBOTO JKHpA, BOIABI U Ka3eHWHATa
HATpUs B3BELIMBAIOT B CMECUTEIIbHON €MKOCTH C MOJyuyeHueM cmecH u3 55 % macc. KOKOCOBOTO
xupa, 3,9 % macc. kazennara Hatpust U 41,1 % macc. Bonbl. CMech MOXKHO OCTOPOKHO HarpeBaTh
B 4YaHe U pacIUIaBieHus: kupa. JKup NPEeArnouTHUTENbHO pACIUIABISIIOT U JOOABISIOT B
CMECHUTENIbHYIO €MKOCTb B BUJIE KUIKOCTH.

3areM MOJYYEHHYIO CMECh 3arpy’KarT 4epe3 TOMOT€HHU3aTOp TeM K€ CIOCOOOM, YTO U
OOBIYHYIO MPEIBAPUTENBHYIO CMECh, U MOJNYYa0T KOHUEHTPUPOBAHHYIO 3MYJIbCUIO THUIIA MACIO-
B-BOJI€, B KOTOPOI1 KamenbKH K1pa UMEIOT CpelHUl pa3Mep MeHblle 1 MKM. ABTOPBI HACTOSIIIETO
u300peTeHnst OOHAPYKWIIM, YTO M3-32 BBICOKOTO COZEPKaHHs KHpPA B SMYJBCHH MAaJleHbKHE
pa3Mephl HacTHI MOXHO O0O€CNeunTh Nake NMPHU MPHMEHEHHH Ooyiee HU3KHUX IaBJICHUH NpU
TOMOT€HU3ALINH, YeM TIPU MOJYYSHUN OOBIYHON MPeBAPUTENLHON CMECH.

Ha »TOoM »3Tame KOHLEHTPHPOBAHHYIO 3MYJIbCHUIO HEOOS3aTENIPHO MOXKHO TaKXkKe
NacTEePU30BaTh WM CTEPHIM30BATh, YTO, HANPHUMEP, MO3BOJISET MPHAATh OOJBINYI0 THOKOCTH

MPOU3BOACTBEHHOMY IMPOLECCY, TaAK KaK 3MYJbCUK0 MOXHO XPaHUTh A0 TEX IMOP, MOKAa OHA HE
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NOHAMOOWTECS WJIM Jake TPAHCIOPTUPOBATh B YHOAJIEHHOE MECTO Ui IOIOJHUTEIBbHON
obpaboTku.

Ha cnenyromeli cragum mporecca, Moka3aHHOro Ha ¢urype 1, KOHLEHTPUPOBAHHYIO
SMYJIBCHIO OOBEAWHSIOT € BOAOH M TOPOIIKOOOPa3HBIMH HHIPEAHEHTAMH MOPOKEHOTO
(HampuMep, caxapami, CTaOWIM3aTOPOM, CYXHM OO€3)KMPEHHBIM MOJIOKOM U 3MYJIBraTopoM) B
CMECUTENIbHOW €MKOCTH. YKa3aHHbIE TIOPOIIKH Mepes A00aBIEeHHEM B CMECHUTEIBHYIO €MKOCTh
MOYKHO TIPEIBAPUTENBHO MEPEMEIINBATh WIN J00ABIATh MO OTAeNbHOCTH. [lono0HBIM 00paszom,
nepen 100aBJIEHUEM B CMECUTENbHYIO €MKOCTh HEKOTOPBIE MOPOIIKH MOXKHO NPENBAPUTEIBHO
PacTBOPATH/ AUCTIEPTUPOBATH B BOJE.

3areM TOJHYK MPEABAPUTENIBHYI0 CMECh HEOOs3aTeNIbHO MOXKHO IaCTepU30BaTh.
JIONIOJTHUTENPHOU WM aJbTEPHATUBHOM CTaAUEH SIBJIAETCS BbIAECPXKUBAHUE IPEABAPUTEIIBHON
cmecu npu temneparypax or 0 go 10 °C ansg cTuMynupoBaHHs KPUCTAJUIM3ALMHU KHUPA, YTO
CIOCOOCTBYET a3paluy CMECH Ha MOCIEAYIOINX CTAAHSX.

Crnenyromeii craaueli, MOKa3aHHOW Ha Gurype 1, sSBISAIOTCS 3aMOpPaKMBAHUE M adPaLus
NPEeBAPUTENIBHOI CMeCH, KOTOpBIE B LENSIX yI0OCTBa MOXKHO OCYIIECTBHTb OZHOBPEMEHHO B
CKpeOKOBOM TEIJIOO0OMEHHUKE MMOBEPXHOCTHOTO THIA U MOJYYUTh MOpOXkeHoe. B 3axioueHun
3aMOPOXKEHHOE W adPUPOBAHHOE MOPOXKEHOE HeOoOs3aTeNIbHO MOABEPTalT 3aTBEPIEBAHMUIO,
HanpuMep, MyTeM 3aMOPaKUBAHUSI B MHTEHCUBHOM IOTOKE BO3AyXa MPU TeMIeparype Huxke -20
°C, ¥ mocJie 3TOro yka3aHHOe MOPOKEHOE FOTOBO K XPAaHEHHIO W/WJIM PACTIPEIETICHUIO C LENbIO
cObITa.

ObGparumcst Tenepb K urype 2, Ha KOTOPOH MOKa3aH eIle OAWH BAPUAHT peau3aluu
crioco0a MOJyYeHUsI MOPOJKEHOTO COTJIACHO HACTOSIIIEMY M300peTeHur0. Pasminune Mexay STUM
BAPUAHTOM peajM3alii W BAapUAHTOM, TNOKa3aHHbIM Ha ¢Qurype 1, coCTOMT B TOM, 4YTO
MOPOIIKOBBIE HHIPEIMEHTHI CHAYajIa TPaHyJIUPYIOT Niepe OObeAMHEHHEM C SMYJIbCHENH W BOAOH
11 TIOJTy4€HUs MIpeIBapUTENIbHOM CMecH.

I'panynupoBaHue MOKHO OCYIECTBUTH, HANpUMep, IMyTEeM arjoMepalniy MOPOILIKOB C
BOJIHBIM JKU/IKHM CBSI3YIOIIUM BEIECTBOM, KOTOPOE MOKa3aHo Ha Gurype 2 Kak BOja, HO KOTOPOe
MOXET B PaBHOH Mepe NPEACTaBIsITb COOOW BOAHBIA PACTBOP OAHOTO W3 TMOPOIIKOBBIX
KOMITOHEHTOB (HampuMmep, BOAHBIM pacTBOp caxapa). OOopynoBaHue Ui TPaHYJIUPOBAHUS
SIBJIIETCS IMPOKO JOCTYIIHBIM U €ro NPeANOoYTUTENbHbIE PA3HOBUAHOCTH BKIIFOYAIOT, HAPUMED,
JeMellHble cMecuTenuy, cmecutenu HayTa, HEKOBbIe SKCTPyAEphI U T.11.

IMpeumymectBa crnocoba, MOKa3aHHOrO Ha (¢uUrype 2, MO CPaBHEHUIO CO CIIOCOOOM,
NOKa3aHHBIM Ha GuUrype 1, BKIIOYAKOT TO, YTO MOPOLIOK MOKHO TPAHCIIOPTHPOBATH B YAAJIEHHOE
MecTO B (popMe TpaHyJ, KOTOpble HY)KHO MPOCTO PACTBOPUTH/AHCIIEPTUPOBATH B YAAJIECHHOM

MecTe 0e3 HeoOXOomMMOCTH OOpabOTKM M CMEIIMBAHMs HECKOJBKHX MOopommkoB. Kpome Toro,
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NepeBO3Ka MOPOLIKOBBIX HHIPEIUSHTOB B BUE MOJTYUYEHHBIX MPAHYJI IO3BOJIAET H30€KaTh JTFOOBIX
npo0JsieM, CBA3aHHBIX C pas3[esieHHeM MOPOIIKOB, KOTOPbIE MOTYT BO3HHKHYTb MPH MPOCTOM
NepeMeIlMBaHUN TIOPOIIKOB Mepel TPaHCHOPTHPOBKOH. Kpome TOro, aBTOpbI HACTOSILIETO
n300peTeHusi OOHAPYKUIIM, YTO TPaHyJIbl FOPa3ao Jerde MOANAIOTCS AUCIEPTUPOBAHUIO W/HITH
PacTBOPEHHIO, YeM OOBbIYHbIC BBICYIIEHHbIC PACMBUICHHEM IOPOLIKH, YTO, TaKUM 00pa3om,
NIO3BOJISIET CHU3UTh TPEOOBAHUS B OTHOIIEHHH MOIIIHOT'O CMECUTENIbHOTO 00OPYIOBAHHUS B MECTE,
I7ie MOPOIIOK OOBETUHSIOT C IMYJIbCHEH.

Obparumcst Terieps k ¢urype 3, Ha KOTOpOH IMOKa3aH OCOOEHHO MPEANOYTHTEIbHBIN
BAPUAHT peajM3aLiK Croco0a MOJy4YEeHUs] MOPOKEHOI'O COMIACHO HACTOALIEMY H300pPETEeHUIO.
Paznnuune Mexay STHM BapHAHTOM pean3aliiiil ¥ BAPHAHTOM, TIOKa3aHHBIM Ha QUrype 2, COCTOUT
B TOM, YTO TOPOLIKOBbIE MHIPEAUEHTHI IPAHYJIUPYIOT C MPUMEHEHHEM SMYJIbCUU B KAaueCTBE
CBSI3YIOILLETO BELIECTBA.

IMpeumyiecTBa crnocoba, MoOka3aHHOrO Ha (¢urype 3, MO CPaBHEHHIO CO CIOCOOOM,
NIOKa3aHHBIM Ha (HUrype 2, BKIIOYAIOT TO, YTO I'PAHYJIBI SBJSIIOTCS Topasfo Oosiee yCTOHIMBBIMU
IPU XPAHEHUH, YeM JKUIKas SIMYJIbCHS, U, TAKUM 00pa3oM, HX MOXKHO XPaHHUTh B TeueHue Oosee
IUTUTEIBHOTO BPEMEHU W/WIM TPAHCIOPTHPOBATh Ha Oomnbiume pacctosiHusA. Kpome Toro, kak
NIOKa3aHO Ha ¢urype 3, mosydeHue NpefBAPUTENIbHON cMecH TpeOyeT mpocTo OOBeIUHEHUs
TPaHyJ ¢ BOJOMW AJISl AUCTIEPTHPOBAHMUS/PACTBOPEHUS TPaHYJI. ABTOPBI HACTOSIIIErO H300pEeTeHuUs
HEO)KUIAHHO OOHAPYIKHIIM, YTO TPaHYJbl, B KOTOPBIX 3MYJbCHIO HCIOJB3YIOT B KadyecTBe
CBSI3YIOIIETO BEIIeCTBA, MOTYT OOpa3OBHIBATH TMpEIBApUTEbHbIE CMECH MJISl U3TOTOBJICHUSI
MOPO’KEHOT'0 XOPOIIEro KauecTsa 0e3 MpUMEeHEHH s CJIOKHOTO CMECHTENIbHOTO 00opynoBanusi. He
OrpaHUYMBASICh TEOPHEH, aBTOPbI HACTOSIIETO W300PETEHHUs MOJIATA0T, YTO 3TO MOMKET ObITh
CBSI3aHO C TIPUCYTCTBHEM BHYTPHU MOPOLIKA KUPa B POpMe TUCKPETHBIX KATEIeK UK 1O MEHBIIEH
Mepe JIOKau3aliei TaKuX Kamnejiek B JUCKPETHBIX O0NACTSX BHYTPU IPaAHY.I.

XoTsi Hacrosiee U300peTeHne ObLIO OMUCAHO CO CChUIKOM Ha KOHKPETHbIE BapHAHThI
peanu3aiyu, NOAPa3yMeBatOT, YTO pa3InYHbIe MOJU(DUKALIUH OMHCAHHBIX CIIOCOOOB BBIMTOTHEHHSI
HACTOSIIIEro 300peTeH s, OUeBUIHbIE CIICLIUATUCTAM B COOTBETCTBYIOLIMX OOJACTSIX TEXHUKH,
HAXOJATCS B Mpeenax o0bemMa MpuBeaeHHON HIke (OpMYJITbl H300pETEHUSI.

3a UCKIIIOUYEHHEeM MPUMEPOB WJIM KOTZa SIBHO YKa3aHO MHOE, BCE YHCIA B HACTOSIIEM
ONMHCAHUM, YKAa3bIBAIOIIME HA KOJMYECTBO MaTepualia WM YCJIOBHS peakuuu, (Qusndeckue
CBOICTBa MaTepHaJOB /WM MPUMEHEHHE, MOTYT HEeOoOs3aTeJIbHO PacCMaTpPUBATBHCS € YYETOM
M3MEHEHHI, BHECEHHBIX CJIOBOM (IIPHMEPHOY.

Ecnu He yka3zaHO MHOe, BCe KOJHUYECTBA MPUBEACHBI B pacyeTe Ha MacCy.

Crnenyer OTMETHUTB, YTO MIPH YKA3aHUH JIFOOOTO qUarna3oHa 3HAYEHUH, TI000e KOHKPETHOE

BEPXHEEC 3HAYCHUE MOXKET OBITh CBSI3aHO C JIFOOBIM KOHKPETHBIM HUXKHUM 3HAYCHUEM.

12



Bo wusbexxanwe HEONHO3HAYHOCTH TOJKOBAaHHUS  TMOAPAa3yMEBAKOT, YTO  CJIOBO
«ComeprKalluii» O3HAYaeT «BKIIOYAKOLINI», HO He O0053aTebHO «COCTOSIIIMA H3» WU
«COCTaBJICHHBIN W3». J[pyriuMu cJioBaMH, TiepedrCIEHHbIE CTaINU WIH BAPUAHTHI HE 00s13aTEIHHO
JOJKHBI OBITH HCUEPITBIBAIOLITUMHU.

Ornucanne HACTOSIIEro M300peTeHus], MPUBEICHHOE B HACTOSIIEM JOKyMEHTE, CIEeAyeT
paccMaTpuBaTh KaK OXBAThIBAIOINEE BCE BAPHUAHTHI PEATH3AINH, OTMCAHHBIEC B ITyHKTaX (JOPMYITbI
n300peTeHusi, KOTOPble MHOTOKPATHO 3aBHCST APYT OT APYra, HE3aBUCHUMO OT TOro ()akTa, uTo
MOTYT BCTPEUaThCS MyHKTHI (POpMysbl M300peTeHusi 0e3 MHOKeCTBEHHOW 3aBUCHMOCTH HITU
U30BITOYHOCTH.

IIpu omnucanuu mnpu3HAKa NPUMEHHTEIBPHO K KOHKPETHOMY acCIeKTy HAaCTOSIIEro
nu300peTeHus (HanmpuMep, KOHIEHTPATY COTJIACHO HACTOSIIEMY H300pPETeHHIO), CUUTAETCS, UTO
TaKOE OMHCaHHEe, C YYETOM HEOOXOAMMBIX MOMPABOK, TaKXKe MPUMEHHMO K JI0OOMYy Ipyromy

aCMeKTy HACTOsIIero u3odpereHus (Hampumep, crnocody COrjiaCHO HACTOSLIEMY H300PETEHHIO).

ITPUMEPBI

IIpumep 1

B Hacrosiiem npumepe mpoaeMOHCTPUPOBAH MPOLECC MOTYYEHHUS] MOPOKEHOTO CIIOCOOOM
COTJIACHO BapUAHTy pean3alvy, MoKasaHHOMY Ha durype 1.

DOMyJIbCHIO THIIA MAacio-B-BOJe, comepskamyro 55 % macc. kokocosoro kupa (Cargill),
3,85 % wmacc. kaseunata Hatpus (Frieslandcampina) u 41,15 % wmacc. BOAbI, TOJyYajH
CeAYIOIUM 00pa3oM: B COCY[ Uil CMEIIMBaHUS N00aBIsIN ropsayio Boay npu 82 °C, a 3arem
kazenHat Hatpus. ComepKuMoe Cocyia SHEPTUYHO MEPEeMEIINBAIA B TE€YEHUE OT 5 10 7 MUHYT
st obecrieueHus MOJHOrO AMCIIEPTUPOBAHUS/PACTBOPEHHUS] Ka3eHHATA HATPHs. 3aTeM B COCY[
JO3UPOBAJIH MPEBAPUTENILHO PACIUIABIICHHBIH KHUP/MACIIO U MOJyYEHHYI0 CMECh TIepEMELTUBAIIN
C BBICOKMMH CKOPOCTSIMH B T€YEHHE NOMOJIHUTENbHbIX 10 munyT. Ilponecc mepemernnBaHus
Oo0bMHO 3aHMMa mnpuMepHO 20 MHHYT. 3aTeM TMOJYyYEHHYK KPYIMHO3EPHUCTYIO 3MYJIBCHIO
3aKavyMBaNM 4epe3 AByxcrymeHdatbii romorenuzatop (Tetra Alex SO05 A, mocraBmisiembiii
kommanueii Tetra Pak) mpu maenenmsx 175 Gap u 30 Oap B mepByr0 M BTOPYIO CTYIICHH,
COOTBETCTBEHHO.  3aTeM [0 [JO3UPOBAaHMA B  OCHOBHOM  CMECHTENbHBIH  COCY[
TOMOTE€HU3HPOBAHHYIO AMYJIbCHUIO XPAHIIIN B COCY/I€ JJIsl XPAHECHHSI.

Jlanee MHrpEAMEHTHI, TIEPEUNCIICHHbIE B TaOauIe 1, CMEIUBAIK C OJYYEHUEM OJHOTO

MOPOIIKA:

Tabmuua 1
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Hurpennent Konnuectso
(% mo Macce oTHOCHUTETFHO 00IIeH
MacChl IOPOIIKOBOH CMECH)
MOHO-TUIITMLEPUIHBIE SMYJIBraTOPbI 1,2
Crabwusaropsl (kamenb 0000B POXKKOBOTO NepeBa, 0,65
ryapoBasi KaMeJlb + KapparmHaH)
Cyxoe 00e3KUPEeHHOEe MOJIOKO 23
KoHueHTpar 6ejika MOJIOYHON CBIBOPOTKH 6,1
ManbTOAEKCTPUH U MIIFOKO3HBIN CUPOI 31
Caxaposa OcraBascs 4acTb

3areM yKa3aHHBII MOPOIIOK AWUCIIEPTHPOBANN/PACTBOPSUIM B 3MYJICUH U J00ABISIN
JOTIOJTHUTENBHOE KOJMYECTBO BOABI B OCHOBHOH CMECHTENbHBI COCYA B CIEAYIOLINX
npornopuusix (1o Macce): 55 gacreit Bonpl, 32 4aCTH NOPOIIKOBOM cMecu U 13% yactelt sMyJIbCHH.
Cpennuii pazmep (Ds2) kanenek sMynbcun cocTasisil 0,3 MKM M OCTaBaJICsl HEU3MEHHBIM I10CIIe
CMELINBAHUA C OCTAJIbHBIMU HHIPEIUEHTaAMMU.

Hanee, nepen OTBEPXKIEHUEM U XPAaHEHHEM B 3aMOPOKEHHOM COCTOSTHUH, IOJIYYEHHYIO
NpeABAPUTENIBHYI0 CMECh IaCTEPU30BAJIM, OXJAXKJAIH, 3aMOPAKUBAIM U A3pUPOBAIU B
CKpeOKOBOM  TeIUIOOOMEHHHMKE IOBEPXHOCTHOTO THMAa (MOpPO3HJIBHOM ammapare s
IPUTOTOBJIEHNUS] MOPOKEHHOTO).

OpraHonenTuueckue CcBoOWCTBa (MO OLEHKe OOydeHHOW rpynmbl u3 18 uenoBek)
MOpPOKEHOT0, W3TOTOBJIEHHOTO COIJIACHO TAaKOHW mpouenype, ObUIM aHAJOTHYHBI CBOWCTBAM
KOHTPOJIBHOT'O MOPOKEHOTO ¢ MIEHTHYHBIM COCTABOM, HO TOJIYY€HHOTO OOBIYHBIM CIIOCOOOM,
NPU KOTOPOM T'OMOTE€HHU3ALUH TOABEPTAIOT BCIO MPEIBAPUTENIbHYIO CMeCh. bbijIo 00Hapy KeHO,

YTO CBOMCTBA TasTHUSI TECTUPYEMOI'O U KOHTPOJBbHOT'O MOPOXKECHOT'O TAKIKE OUEHD ITOXOXKHU.

IIpumep 2

B Hacrosimem npumepe mpoaeMOHCTPUPOBAH MPOLIECC MOTYYEHUs] KOHLIEHTpaTa B opme
IpaHyJl, B KOTOPOM 3MYJIbCUIO UCTIOJIb30BAIN B KAYECTBE CBA3YIOLIErO BELIECTBA.

OMyJIbCHIO JUTS TPAHYJIMPOBAHUS MOJTyYaId CTIOCOOOM, OMIMCAHHBIM BbIIIE B IpuMepe 1,
3a UCKJIFOYEHUEM TOTO, YTO COCTAB 3MYJIbCHU BKIIFoUa 60 % mMacc. KOKOCOBOTo xkupa, 4,2 % macc.
kazenHata Hatpusi U 35,8 % wmacc. Boabl. Takyro 3MYJBbCHIO HCIONB30BAIM B KayecTBe
CBA3YIOLIErO BeLIeCTBa Ui MosydeHus rpanys. CocTaB MOPOLIKOBOM CMeECH, MOABEPraeMoil
IPaHyJIMPOBAHUIO, OBLT TAKHUM K€, KaK TIOKa3aHO BbIIIE B TaOmuIe 1.

I'panynmnpoBaHue OCYLIECTBISUIM C NpuMeHeHneM 80 J1 JIEMEUIHOro CMecuTensi Oe3
m3menpunTess/ounctutens. CHavana 50 Kr MOpOIIKOBOH CMECH MEPEMEINNBAIM B TE€YEHHE 3
MHHYT B CMECHTEJIE C MOJy4eHHEM OJHOPOIHON KOMITO3UIMHU. 3aTeM CO CKOpOCcThio 0,82 Kr/MuH

N00aBJIsUTH CBSI3YIOIIEe BEIeCTBO (3MyJbCHi0). JloOaBiieHre CBsI3yIOIIero BeIecTBa mpeKpariaim
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yepe3 peryJsipHble TPOMEXYTKH BpPEMEHH, MpPOAOIDKAs IMepeMelInBaHue Uil OOJerdeHus
TOMOTEHHOTO pAaCIpeneeHus] 3MyJIbCHH/CBA3YIOLIEr0 BEIeCTBe B MOpoIKe. B Takom
KOHKPETHOM TIpUMepe TPOLECC TPaHYJUPOBAHMSA IMpeKpamain rmocine nodasmeHust 11 kr
smynbcnn. OO0Inee KOINIeCTBO CBA3YIOIIETO BEIEeCTBA B IPaHyJIaX COCTABISLIO mpumepHo 18% B
pacdere Ha OOLIYIO MAacCy TPaHyJI. 3aTe€M BIIaKHbIE IPAHYJIbI BBICYIIHBAJIN B CYIIMJIKE C KUTIAIIIM
cnoeM npu 65 °C Takum 00pa3oM, 4TOOBI KOHEUHOE COMEpP)KAHWE BJIATM B TPAHYJIUPOBAHHOM
KOHLIEHTPaTe COCTaBJIIO MeHee 3 % macc.

Kak Oblo yCTaHOBJIEHO, 00beMHas MIOTHOCTh YKa3aHHbIX TPaHyJl cocTaBsna 752 kr/m’.

Pacnpenenenne 4actul mo pasMepy, ONPEAENEHHOE C IMOMOINBI0 CUTOBOIO aHAJIN3A,

NpUBEAEHO B Tabmuue 2.

Tabnuua 2
Pasmep cuta (Mm) VY nepxuBaemoe konnuectso (% macc.)

2,36 30,76

1,40 24,35

1,00 15,97
0,710 16,88
0,425 9,77

0,25 1,64
0,125 0,63
IIpuemusbiii nogaoH 0,00

U3 npuBeneHHBbIX JaHHBIX MOKHO BUAETh, YTO CpeaHuid pasmep dacTul (Dso) cocTaBisi
npumepHo 1,2 MM.

Jlns TpUroTOBJIEHHUS MOPOKEHOTO W3 YKAa3aHHBIX TPaHyJl CHadaja B COCYH s
MPUTOTOBJIEHUSI CMECH JJI1 MOPOKEHOTO BBOAMWIIM ropsiuyro Boxy npu 82 °C. 3ateM B yCIOBUSAX
OCTOPOKHOTO TepEMENIMBAHMs NOOABJSUIM TPaHyJbl ¢ obecriedeHreM OOILIEro COAep KaHMUSI
TBepaoro Beulectsa B Boze 40 % macc. [lepemernnBanye npoaosokany B TedeHne 15 MunyT. 3a 5
MHHYT 1O 3aBEpLICHUS MpoILecca MepeMelIuBaHmus JO0aBIsLIN BaHWIBHYIO 3cceHiuro. [locne
3TOTO MOJYYEHHYIO CMeCh OOBIYHBIM CIIOCOOOM MAaCTEPHU30BAIH, OXJIAXKAAIH, 3aMOPAKUBAIH H
a’pupoBalii U 3aTeM Mnojasepraiu oreepxkiaeHuto. Cpennuil pasmep, Ds», kamenek >xupa B
MpEeIBAPUTENIbHON CMECH Tiepen 3amMopakuBaHueM coctaBysin <0,5 mxm. CBolcTBa TasiHUS U
OPTaHOJIENITUYECKIE CBOWCTBA MOPOJKEHOTO OBUIM MPHUEMIIEMOTO Ka4deCTBAa IO CPABHEHHIO C
MOPOXKEHBIM, H3TOTOBJIEHHBIM TPATULIIOHHBIM CITIOCOOOM.

Ha ¢urype 4 mnokasanbl MONy4eHHbIE C IOMOIIBIO CKAHUPYIOLIETO 3JIEKTPOHHOTO
MHUKPOCKOIAa CHUMKHU IPaHyJUPOBAHHOIO KOHLIEHTPATA.

DNeKTPOHHbIE MUKPOCHUMKH OBLITH MOJTyYEHbI CIEAYIOIIUM 00pa3oM:
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ITpoOB!I KOHLEHTPATOB OBICTPO CMEIINBAIH C MAJIEHBKUM O0BEMOM pa30aBIEHHOTO Kies
nns HakoenBaHus ¢otorpaduii (1 gacte OCT, 3 yacTn IEMOHU3UPOBAHHOW BOABI) U MOJTyYasd
IycTyo cycnensuro. [1oayueHHyI0 CyCIeH3HI0 MOMeLIai B IPOCBEPICHHOE 5 MM yriyOieHue B
AJTIOMUHHUEBOM CTep:kHEe auamerpoM 10 MM M cpasy ke HOTrpyXKajld B KUAKUNA a30T AJis
MUHUMU3UPOBAHUS KAKOro-IMOO pazOapieHuss Ha mepudepur HYacTUI[ IMOpPOIIKa. beICTpoe
3aMOpa’kMBaHHe pa30aBICHHOrO Kies Ui HakienBaHus (ortorpaduii co3maBanio OdYEHb
MaJIeHbKHE KPUCTAJUIBI JIbJ]A, KOTOPBIE UCIIOIB30BAIH, YTOOBI MOKHO OBLIO JIETKO OTJIMYUTH KJIeH
11 HakyenBaHust ortorpaduii oT rpaHyIL.

3aMOposkeHHBIE TPOOBI MEPEHOCUIIN B HU3KOTEMIIEPATYPHYIO MOJTOTOBUTENBHYIO KaMepy
Gatan Alto 2500 u nHarpeBanmu no -90 °C, pa3OuBanu, moaBepraiu TpaBieHHIO B TeueHue 30
cekyHa u oxnaxnam 1o -110 °C. ITocne HaHeCEHUs] MOKPBITUS MyTEM HOHHOTI'O HAMbBIICHUS C
nojgydeHueM 2 HM Pt cnos mpoObl MEepeHOCHSIN  [AJIs1 UCCNIEAOBAHUS B aBTOAJIEKTPOHHBIN
ckaHupyooumii Mmukpockon Jeol 7600, oOopynoBaHHbIN X0NOAHOH cTyneHbro Gatan npu -130 °C.
ITapameTpnl BU3yalu3alMy BKJIKOYAKOT YCKOpsiollee HampsbkeHue S5 kB U 30HIOBBIA TOK
npubmmsutensHo 60 mA. st mosyd4eHus: BTOPHUYHOTO 3JIeKTpOHHOro usodpaxenust (SEI)
UCTIONB30BAJIM C1a00€ yBEJIHMYeHHe U PEeKUMbl C BbICOKMM paspemeHneM SEI mpu pabounx
paccrostausax npubansurensHo 20 My min 10 Mm.

Kak nokasano Ha ¢urype 4, n3-3a O0JIbIIOro pa3Mepa 4aCTHII IPAHULIBI YACTHUI] IPaHyJI He
BUJIHBI faxke npu ciabom yeermuernnu x 1000 (¢purypa 4 (a)). Bmecto 3TOro BHyTpH YacTHLIbI
MOKHO BHIETh AHCKpeTHble oOmactu (1), comeprkamue kamenbku kupa (2), pasaeneHHbIe
IMCKPETHBIMU 00aCTsIMHU (3 ) KOMIIOHEHTOB, He CoAiepKaux »up. Kak MokHO BuzeTh Ha purype
5(a), macmrab nuMHBI y4acTKOB (1) COCTABIISIT HECKOJIBKO ECSITKOB MKM.

Ha ¢urype 5 mnokaszanbl pe3yjbTaThl PEHTTEHOBCKOW MUKPOTOMOTpauu THITHYHOM
rpaHyJibl U3 KOHLEHTpaTta. MUKPOKOMIBIOTEpHYI ToMmorpaduo (mmm mukpo-KT) mpoogumu
CIeNYIOIUM 00pa3oM:

Hzobpaxkenuss mpod B IUIACTMACCOBOM IIWUIMHAPHUYECKOM JiepKareie Uil mpod ¢
BHYTPEHHUM AHAMETPOM 3,3 MM IOJIyHaJIH ¢ TOMOLIBIO HacTosbHONU MUKpO-KT cucremsr Skyscan
1172. HUcnonp3oBanuce mapamerpsl nutanuss 59 kB u 167 MxA. H3o0paskeHus monydaiy,
npumMenss pasmep mara 0,20° mo Bcem 360 rpagycaM U IpU MEKKaJpOBOM ycpeaHeHuH 3. bpuio
MPOU3BEAEHO CKaHUpOBaHUE mnpu pasmepax nukcener 1,0 mxm. g 3D Busyanuszauuum u
KOJIMYECTBEHHOTO aHanm3a wucnojp3oBamu AvizoFire 81,1 mporpammHoe oOecnedeHue OT
komnanuu Visualization Sciences Group, Inc. Paspie ¢asbl uneHTUPUIUPOBATH MyTEM
CPaBHEHHS C TIOPOTOBBIM 3HAYECHUEM.

Ha ¢urype 5(a) nokasana rpaHyja HEeJIHMKOM, TOT/la Kak Ha urype Sb mokaszana rpanyna

B pa3zpese uepes miockocth (10). Ilnockocts (10) umeer mupuny 2,7 MM U BBICOTY 2,2 MM, Kak
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nokazano Ha ¢urype 5 (b). U3 ¢urypsr 5(b) sicHo, 4TO TpaHyNa COAEPKUT TUCKPETHBIE
xupoconepkamue ydactku (1), pasaeneHHble OUCKPETHBIMU y4acTKaMu (3) KOMIIOHEHTOB, HE
conepkaumx xkup. Ha ¢urype 5(b) Taxxe Bumnsl stueiiku ¢ razom (4), oOpasyroiiie B rpaHyie

MOpPBIL.

IIpumep 3
B HacTosimem npumepe npoAeMOHCTPUPOBAH MPOLIECC MOJYYEHUsT KOHLUEHTPUPOBAHHOU
SMYJIBCUU THIIA MACJO-B-BOJE, NOAXOMAAIIEH sl MPUMEHEHUs] B HACTOSIIIEM U300pETeHNH, MPH
5TOM YKa3aHHYIO SMYJIbCHUIO MOJYHYarOT ¢ IOMOILBIO POTOPHO-CTATOPHOIO TOMOIE€HU3aTOPA.
B sTOM npuMepe KOHIEHTpaT Genka MonouHoi ceiBopoTku (Textrion Progel™ 800 or
komrianud DMV)  wucnonb3oBaiu B KauecTBE IIOBEPXHOCTHO-aKTUBHOTO Oenka A
SMyJbrupoBanus xupa. CocTaB SMyJIbCUU C BBICOKUM COZAEPKAHUEM JKUpa MPHUBEICH B TaOIHLe

3.

Tabnuua 3
% 10 Macce OTHOCUTENBHO
Hurpenuent
MacChl SMYJIbCUU
Ilonconueunoe macyio 52
KoHueHTpat 6enka MOJIOYHOM ChIBOPOTKH 9
Caxaposa 19
Bona 20

DMyIbCUIO MPUTOTABIUBAJIHI C TIPUMEHEHHEM KOTouaHoH Menbhuibl IKA Labor-Pilot™
2000/4 (IKA-Werke GmbH & co. KG, Irtayden, 'epmanusi). Yka3anHas MeIbHULIA TO3BOJISIET
peryampoBaTb CKOPOCTb OO/MMH M OOECIeYMBaeT BCTPOEHHBIH KOHTPOJIb TEMIEpaTypbl Ha
BBIXOJIE, MAJCHHs JaBJICHUS W TOCTYIUICHHS MOPOLIKA. OMYyJbTUPOBAHHE OCYINECTBIISLIN
MOCPECTBOM IIIAAKOH (hpe3epHON TOJIOBKH NMPH MUHUMaIbHOM 3a30pe 0,1 MM U mpu CKOpOCTH
10000 o6/muH. I'onoBka MenbHULIBI OblTa 000pYIOBaHA PYOAIIKOM AT AKTUBHOTO OXJIAKIEHUS
XOJIOAHOW BOJOHN

[IpenBapuTENbHYIO SMYJIBCUIO MPHUTOTABIMBAIN B 2 KI' MAPTHAX B 5 JIUTPOBOM COCYJAE,
00OpyIOBAaHHOM MIECTHJIONMACTHBIM pabOYUM KOJIECOM C YIJIOM HakJIoHa jionactu 45°. Pactop
OenKa rmoyry4yasiy CHavaja myTeM MOCTENeHHOro J00aBIeH s MOPOLIKa K TeruioBaTol Boae. [Tocne
Oemnka cpasy ke ClIeIoBaJIO MOCTeneHHoe nodaBieHne Macio. ITocne macna nodaBisuin caxaposy.
[IpenBapuTeNbHYIO 3MYJIBCHIO MOJABAIA B MEJNBHHILY, HCIONB3Ys MOHOHacoc. ITomyueHHYyIO
SMYJIBCHIO M3 Pa3rpy304HOrO KOHIA coOMpaiu B TMOAXOMAALIYID €MKOCTh UIsl OINpeHeNIeHHs

xapaktepuctuk. Pasmep kanenek (Ds») Takoit smynbcuu coctasisut 0,39 MM,
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BTopyro sMyJibCHIO ¢ COCTAaBOM, TMOKa3aHHBIM B TaOyuie 4, MOJydYajd aHAJIOTHYHBIM

crocoboM, HO C MPUMEHEHNEM MEeJTbHUIIBI, paboTaroeii co CKopocThio 8500 06/MuH.

Tabnuma 4
% MO Macce OTHOCUTENIBHO
Hurpeauent
MacCChl SMYJIbCUU
IlonconHeunoe macio 63
KoHneHTpat 6eyka MOJIOYHOM ChIBOPOTKH 12
Caxaposa 0
Bona 25

Pa3mep kanenek nosnyueHHo# smynbenu (D3 2) cocrasisin 0,68 MkM.

IIpumep 4
B sToM mnpumepe mNpONEMOHCTPUPOBAH NPOLIECC MOJYYEHHs KOHLEHTPUPOBAHHOM
SMYJIbCUH THIIA MACJIO-B-BOAE, MOAXONAINEH Uil IPUMEHEHHUsS] B HACTOSIIEM H300peTeHNH, pU
5TOM YKa3aHHYIO 3MYJIbCUIO TOMOTEHHU3UPOBAN C PUMEHEHHEM JUHAMUYECKOTO CMECHTEIS C
ynpasisieMoit nepopmanneit (CDDM).
ITpuroraBnuBamu BOAHYIO a3y, MAacHsIHYIO (asy U SMYJIbCHIO U 3aTeM YKa3aHHYIO
MacIIAHYI0 a3y U SMYJIbCHIO OOBEAMHSUIN C MOJyYE€HHEM SMYJIbCUU C BBICOKMM COZEPXKaHHUEM

mucniepchoit ¢assl (HIPE), kak onucano mmwke. Cocra HIPE npusenen B Tabmnune S.

Tabmnuua 5
% 1O Macce OTHOCUTEJILHO
Hurpeauent
MacCChl SMYJIbCUU
Kokocosoe macio 76
MoHo-gurnuuepun 3
Kazeunar Hatpus 3
Bona 18

Bonnayro u macisiHyr ¢asbl U 3MYJIbCHIO NPUTOTABJIMBAIH COTJIACHO CIEAYIOIEMY
criocody:

1.1. Ha rops4yro MminTy MOMelaiu CTAJIbHYI0 €MKOCTbh OOBEMOM 2 JIHTPA, B KOTOPYIO
Beommyin 0,425 xr kumsmed Boabsl. B kumsimyro BoAay MemsieHHO n00aBisiid 75 TpaMMOB
Ka3enHaTa HaTpusi npu onHoBpeMeHHOM nepemermnBanun ¢ nomousio [IKA ULTRA-TURRAX
T18 ¢ nucneprupyromum s1aemeHToM S 18 N - 19 G. IlepemernnBanue npogokaiy 10 TeX 1op,
MOKA COIIACHO BU3YaJbHOM OLICHKE Ka3€MHAT HATPUs HE OKas3ajics B pacTtBope. Temmeparypy

NOJTIY4E€HHOM BOIHOM (hasbl mopaepxkusanu npu ~80 °C.

18



1.2. 2880 rpaMM KOKOCOBOTO Macjia MEIJICHHO PACIUIABJISLTN B COCYIe OOBEMOM S5 JIUTPOB.
Temmnepatypy kokocoBoro macia nogauManu 1o ~ 90 °C. K pacrnasneHHOMY Maciy 100aBisui
120 r mono-gurmuuepuna (HP60). Cmech nepememuBanu Bpy4dHyr 10 pactBopenuss HP60 u
TIOJTyYaJTi TIPO3padHbIil pacTBOp. TemmepaTypy NoJy4eHHOU MaC/ISTHOU (ha3bl MOANEPIKUBAIU TPU
~80 °C.

1.3. 1,17 xr MacistHOM (pa3bl, MOTYIEHHOH COTNacHo 1.2, MepeHOCHIIH B CTAJIbHYIO €MKOCTh
B TedeHue 10 MMHYT IpU OJHOBPEMEHHOM IME€pPEMEIIMBAHUM C MOMOLIBIO BEPXHENPUBOAHOMN
mewmanku IKA EUROSTAR, o6opynosannoii cmecutenem Jiffy [HS-1] ¢ HapyxHbIM 1ramMmeTpom
67 wmm. Ckopoctb mnepememmBaHus mnoxadepxusanud npu 1000 o6/MuH W momy4anu
KOHLIEHTPUPOBAHHYIO 3MYJIbCUIO TUIIA Macjo-B-BoAe. IlepeMelnBanie NpoaorKanyu B TeUEHUE
JOTOJHUTENBHBIX 10 MUHYT, HA IPOTSKEHUH KOTOPBIX TEMIEPATY Py MOIY4EeHHON SMYyJIbCUU THUTIA
MacJio-B-pojie noanepxkusanu mpu ~80 °C.

Macnsanyto ¢asy U dMyJIbCHIO, TOJydeHHYK cormacHo 1.2 u 1.3, COOTBETCTBEHHO,
Oo0beAMHSANIN U MepeMeIInBaIN B noaxonsaimei nponopuuu ¢ nonydenneMm HIPE, onmcannoit B
tabauue S5, NOCPeACTBOM COOPHOTO YCTPOWCTBA MJIsI HENPEPHIBHOTO IEepEeMEIlHBAHMUS,
COJIEPIKALIETO CAEAYIOLUINE KOMIIOHEHTHI:

2.1. /Isa OyHkepa, mepBblii OyHKep (BMECTUMOCTBIO | JIHMTp), COAEPIKALINI MACISHYIO
¢a3y cormacHo 1.2, u BrOpoil OyHKEep (BMECTHMOCTBIO 5 JIUTPOB), CONEPKAIIUN SMYJIbCHIO
cornacHo 1.3.

2.2. JIea BHHTOBBIX HAcoca KaBUTALMOHHOrO Tuma [moctaBmuk = Mono Pumps, Ne
cneundukanuu = LF052], nmepBelii HacOC AJIsl MOAAYH CAMOTEKOM M3 MEPBOro (Comepikaiero
MacisiHyIo (asy) OyHKepa M BTOPOM HACOC JUISl TIOAA4YH CAMOTEKOM M3 BTOPOro (ConmepiKaiero
MpeIBAPUTENIbHYIO CMECh SMYJIbCHH ) OyHKepa.

2.3. Hacoc mecrepenyaroro tuna [mocraBumik = Pump Solutions Group, Ne
cneundpukanun = MARG CINO CX22/13], moacoequHEHHbI K  BBINYCKHBIM OTBEPCTHSIM
KQXJIOr0 M3 BHUHTOBBIX HACOCOB KAaBUTALMOHHOTO THIA C TIOMOINBIO TPyOOIpoOBOna,
BBINIOJTHEHHOTO B popme « T»-00pasHoil petanu, 4To MO3BOJISIET OOBEIUHITh BBIXOJHBIE TOTOKU
Ka&XXJ0r0 M3 ABYX BHMHTOBBIX HACOCOB KaBUTAL[MOHHOIO THUIIA B OAMH 3arpy304HbIl INOTOK,
MOJIaBaE€MbIi BO BIlyCKHO€ OTBEPCTHE YKa3aHHOI'O HAcOCa LIECTePeHYaToro TUIa.

2.4. CDDM [mnocraBmuk = Maelstrom Advanced Process Technologies Limited, Ne
cneundukanuu = MaPP Benchtop System mk 1.0], npukpenyieHHbI Ha BXOA€ K BBITYCKHOMY
OTBEPCTHIO YKa3aHHOIO Hacoca IIeCTePeHYaTOro THUIMA, U3 BBITYCKHOTO OTBEPCTHS KOTOPOIO
BeIrpy>xkaroT HIPE.

Pasmep xanenek D3 » nonyuennoit HIPE coctasiisin 0,57 MkwM.
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IIpumep 4
B Hacrosimem npuMepe npuBeneHs! ABa COCTaBa TPaHYJI, KOTOPBIE MOYKHO HCIOJIB30BATh
B PAa3JMYHBIX MPONOPUMAX Ui TOJYYEHHUS pa3HOOOpa3HBIX CMeCed Il H3TOTOBJICHUS
3aMOPO’KEHHBIX KOHAUTEPCKHUX M3IETHH.
I'panynbl ObLIM MOJyYEHBI AHAJIOTUYHBIM CIIOCOOOM, ONMMCAaHHBIM B INPHMEpE 2, HO C
NPUMEHEHHUEM MTOPOLIKOBBIX HHIPEANEHTOB, IPEICTABISAIOIINX co00i b0 caxapuasl (mpoda A),
00 pasHbIe BUIBI CyXoro Mojioka (mpoba B). KoHeuHslil cocTaB rpaHy1 mpuBeneH B TaOIHIIaxX

6u’7.

Tabnuma 6
% 1o Macce OTHOCUTENIBHO
Hurpenuent
Macchl IPoOb! A
Maunsronexctpus 17-20DE 12,5
Cyxoii rimoko3Hblii cupon 40DE 233
Caxaposa OcTaBiasicst 4acThb
KokocoBoe Macio (3MyIerupoBaHHOE) 15,4
Tabnuua 7
% 1o Macce OTHOCUTENBHO
Hurpenuent
Macchl mpoObl B
Cyxoe 00e3KUpEHHOE MOJIOKO OcraBascs 4acTb
Cyxast MOJIOYHAs! CBIBOPOTKA 17,0
KokocoBoe Macjio (3MyJIbripOBaHHOE) 15,4

JIBe mpoObI rpaHys T MOXKHO, HampuMep, OOBEAUMHUTD TIPU MACCOBOM OTHOIIEeHUU 2.4 K 1
(mpoGa A x mpobe B) u pacTBopuTh BMecTe B BoAe 1O OOIIEro COAEPKAHUS TBEPABIX BEIIECTB
npumepHo 40%. IlonydeHHass cMmech OOeCHeYMBAET MOPOJKEHOE XOpPOIIero KauecTBa MPHU

3aMOpaXMBaHU U as3paliu.
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POPMYVYJIA U3OBPETEHUA

1. Crioco0 nonyueHus npeaBapUTETbHON CMECH JIJIs1 3aMOPOKEHHOTO KOHAUTEPCKOTO
W3€JIHS, BKIIFOYAIOIIUN CTa I

1) MOJIYYEHHS] SMYJbCUU THUIA MAaCliO-B-BOJAE, COAEpIKaLEH KUP B KOJHYECTBE IO
MeHbLuel Mepe 45% 1o Macce OTHOCUTEIbHO MAaCChl SMYJIBCUH, MMPEANOUTUTENBHO OT 48 10 87%;

(1)  obecneueHHs  BCIIOMOTaTEeNbHOM  KOMIO3HMLMH, COAepiKamledl  caxapHipl,
NOZACJIACTUTENb HECAXaPUIAHOIO TUIIA, OEJIOK MIIM UX KOMOMHALIUIO,

(1)  obecrieyeHUst BOTHOM KUIKOCTH, MPEATIOYTHTEILHO BOABL, U

(tv)  oOpenuHEHUs SMYJIBCUH, BCIIOMOTATEIbHON KOMITO3UIIMU U BOJXHOM JKUAKOCTH.

2. Crioco0 no n. 1 ornuyaromuiicst Tem, 4To amysibeus coaepsxut ot S0 1o 70% xupa
10 Macce OTHOCUTENIBHO MacChl SMYJIbCUH, MIPEANIOUYTUTENBHO OT 53 110 65%.

3. Cnoco6 nmo . 1 wnu 1. 2, oTnyaromuiics Tem, uto cpenauii pasmep (Ds2) kanenek
JKUpPa B OMYJIbCUU COCTABJISIET MeHee 1 MkM, npeanoytutensbHo ot 0,1 1o 0,7 MxM.

4. Cnoco6 nmo mobomy u3 .o 1 - 3 OTIMYAKOIIUACS TEM, YTO SMYJIbCUS COAEPIKHUT
Ka3eUHaT, MPEANOYTUTENbHO Ka3eMHAT HATPHUS.

5. Cnocob o mobomy u3 m.11. 1-4, OTINYAIOIUACS TEM, YTO HMYJIBCHUS MO CYIIECTBY
HE CONEPKUT OEJNIOK MOJIOYHOH CBIBOPOTKH, MPEANOUTHTENbHO comepkut menee 0,1% Oenka
MOJIOYHOH CBIBOPOTKH TIO MacCe OTHOCUTENIEHO MacChl SMYJIbCHH.

6. Crnoco6 mo mobomMy u3 m.m. 1-5, omuyaromuiicst TeM, uto craaus (1) BKIOYaeT
TOMOTE€HU3ALUIO C MOMOLIBI0 JTUHAMUYECKOTO CMECHUTENISl C yrpaBisieMoi nedopmanueii u/umm
KAaBUTAIIMOHHOTO YEPBSYHOTO CMECHUTENIs, MPEANOYTUTENbHO IUHAMHUYECKOTO CMECUTENs C
yrpasisieMoit negopmanuet.

7. Cnocob mo mobomy u3 m.m. 1-6, OTIIMYArOIIMIICS TEM, YTO BCIIOMOTAaTeNIbHAs
KOMITO3ULUSI TPENCTABISIET COOOM MOPOLIOK.

8. Cnoco®d mo m. 7, OTJIMYAIOIIMICS TEeM, YTO BCIIOMOTaTeNIbHAas KOMITO3ULIMS
NpEeACTaBIsieT COOOHM MOPOILIOK, MPH 5TOM IMOPOLIOK M 3MYJbCHIO OOBEAMHSIOT Ha CTaIUH
IPaHyJIMPOBAHUS, IIPH 3TOM 3MYJIBCHIO HCIIONB3YIOT JUISI CBS3BIBAHHSI TOPOLIKA B TPAHYJIBL

0. Croco0 mo 1. 8, oTymyarouiics TeM, 9to cTanus (1v) BKIIFOYAeT JUCTIEPTHPOBAHIE
W/WITH paCTBOPEHHUE TPAaHYJI B BOJHOH JKUAKOCTH.

10.  Cnoco0 1o 1. 7, OTIUYAIOIIUICS TEM, YTO IOPOIIOK HAXOMUTCS B (hOpPMe TPaHyJI.

11.  Cnoco0 monydeHUsT 3aMOPOKEHHOTO KOHIUTEPCKOTO W3NENUs], BKJIFOYAFOIIHN
NOJTy4YEHHUE MPEABAPUTENHON CMECH CIIOCO0OM 110 J1ro0oMy u3 1L.11. 1-10 1 3aTeM 3aMOpakuBaHHe

U HeoOs13aTeIbHO a3paLIUIO MPEIBAPUTEIbHON CMECH.
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12, KoHueHTpaT nis NOJNy4eHUs NPENBAPUTEIBHON CMECH M 3aMOPOKEHHOIO
KOHJIUTEPCKOTO U3IENNS, I/I€ YKa3aHHBIM KOHIIEHTPAT HAXOMUTCS B (POpME IPaHyJI U COAEPIKHT:
a) caxapuzbl /UM MOJCIACTUTEIN HECAXapUAHOIO TUIA B 00IeM KondecTse oT 40

10 90% 1o Macce OTHOCUTEIPHO MacChl KOHLIGHTPATA,

b) 6enok B konmdecTse OT 1 10 15% 1o Macce OTHOCHTENBHO MAacChl KOHLIEHTPATA; U
c) JKUp B KonnuecTse OT 1 10 25% 1o Macce OTHOCUTENBHO MAacChl KOHLICHTPATA,
130051

a) caxapubl /W MOACIACTUTENb HECAXapHIHOTO THIA B 001eM KonnyecTse oT 70

10 95% 1o mMacce OTHOCUTENBHO MacChl KOHLIEHTPATa;, U

b) JKUP B KOJIMUYECTBE OT 3 10 25% 10 Macce OTHOCUTENBHO MacChl KOHLIEHTPATA,

130051

a) 6enok B komnuectse 0T 10 1o 50% mo Macce OTHOCUTENBHO MacChl KOHLIEHTPATA,
u

b) KUp B KoJuecTBe 0T 3 10 25% 1o Macce OTHOCUTENBHO MacChl KOHLIEHTPATA,

IIPYU 5TOM KUP COAEPKUT SMYJIbIMPOBAHHBIE KAIIEJIbKH JKUPa.
13.  Konuenrpar mo m. 12 OTIMYAIOIIUICS TE€M, YTO TPAHYJbl UMET OOBEMHYIO
nnoTHOCTL MeHee 1000 KrxM™, MpeanoYTUTeNbHO B quanasoHe oT 600 10 900 krxm™.
14.  Konuenrpar no n. 12 wim 13, oTIu4arOuics TeM, 4TO rpaHyJibl UMEIOT CPEIHUN
pa3mep (Dso) o Menblneit mepe 300 MKM, TIPEANOYTUTENBHO B AuanazoHe ot 400 MKM 110 4 MM.
15.  Konuentpar no jrodomy u3 m.m. 12 - 14 OTIUYAIOIMUNECS TEM, YTO KaTeIbKH JKUPa
HE PABHOMEPHO pacIipeiesieHbl BHYTPH IPAHYJI, & JIOKAJTTM30BAHbI B JUCKPETHBIX 00JACTAX BHYTPU
rpaHyJI.
16.  Konuenrpat mo mro6omy u3 m.m. 12 - 15 oTIryarommiicss TeM, 4TO KareJIbKy Kupa
uMmeroT cpenuuii pasmep (D3 2) menee 1 MM, npennoyrurensbHo oT 0,1 10 0,7 MKM.
17.  Konuenrpar mo mobomy u3 m.am. 12 - 16 OTIMYarOIUNACS TEM, YTO TPaHYJIbI
MOJIYYAKOT CIIOCOOOM, BKITFOUAOLINM CTaIUH:
L MOJIy4E€HUs] SMYJbCUHM THUIIA MAaCJO-B-BOAE, COAEpIKALLEH XKUP B KOJIMYECTBE IO
MeHbluel Mepe 45% 1o Macce OTHOCUTETbHO MAaCChl SMYJIBCUU, MMPEANOUTUTENBHO OT 48 10 87%;
IL o0ecrieyeHus1 MOPOLIKa, CONEPIKAINEro Caxapubl, MOACIACTUTENb HECAXAPUIHOTO
THIA W/UIK OEJIOK;
I1I. CBSI3BIBAHUS OPOLIKA C SMYJIBCUEH C MOyYEHUEM arJIOMEPaTOB;, U

IV. CYLIKH arjoMepaToB.
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POPMYVYJIA U3OBPETEHUA

(u3MeHeHHas Mo cT.34, 17151 paccMOTpeHus1 Ha per. ¢ase)

1. Crioco0 nonyueHus npeaBapUTETbHON CMECH JIJIsl 3aMOPOKEHHOTO KOHAUTEPCKOTO
W3J1€JIHS, BKIIFOYAIOIIUN CTa I

(1) MOJIYYEHHS] SMYJbCUUA THUIA MAaCliO-B-BOJAE, COAEpIKALIEH *KUP B KOJHYECTBE IO
MeHbLIel Mepe 45% 1o Macce OTHOCUTENTBHO MacChl SMYJIbCUU, MPEANOUYTUTENBHO OT 48 10 87%,
r7ie SMYJbCHIO IMOJYYalOT MyT€M FOMOT€HH3ALUU C IMOJYYEHHEM KarlelieK JKUPa B 3MYJIbCUH,
uMmeromux cpenauii pasmep (D3 ) menee 1 Mxwm;

(1)  obecneueHus  BCIIOMOTaTEeNbHOM  KOMIO3HMLMH, COAEprKalledl  caxapunipl,
MOJICITACTUTENh HECAXaPUAHOTO TUTIA, OEJIOK UM UX KOMOWHALUIO,

(1)  obecriedyeHUst BOTHOMN KUIKOCTH, MPEATIOYTHTEILHO BOABL, U

(iv)  oObennHeHMS 3MYJIbCHUH, BCIIOMOTATENIbHONH KOMITO3UIIMN M BOIHOM JKHIKOCTH.

2. Cnoco6 no . 1 oTIMyaroImuics TeM, 4To 3MYJIbcHs cofepkut oT S0 no 70% xupa
MO0 Macce OTHOCUTEIIbHO MACChl AMYJIbCUH, PEATIOYTHTENIBHO OT 53 10 65%.

3. Crioco6 no m. 1 wiu 1. 2, OTIMYaroLuiicst TeM, 4yTo cpenHuii pasmep (Ds2) kanenek
Jkupa B aMyJbcuu cocrasisieT ot 0,1 10 0,7 Mxm.

4. Crnoco6 mo mobomy u3 I 1 - 3 OTIIMYAIOLIUICS TEM, YTO SMYJIbCHS CONEPIKUT
Ka3eWHAT, MPEANOYTUTENIbHO Ka3eHHAT HATPUSI.

5. Crnioco6 no modomy u3 m.1. 1-4, OTINYAIOIIUICS TEM, YTO SMYJIbCHUS IO CYLIECTBY
HE COIEPKUT OEJNIOK MOJIOYHOH CBIBOPOTKH, MPEANOUTHTENbHO comepkut menee 0,1% Oenka
MOJIOYHOH CBIBOPOTKHU O MacCe OTHOCUTENIbHO MacChl SMYJIbCHH.

6. Crnoco6 mo mobomy u3 m.m. 1-5, omnmyaromuiicst TeM, uto craaus (1) BKIOYAeT
TOMOTE€HU3ALINIO C MOMOLIBI0 JTUHAMUYECKOTO CMECHUTENS C yIpaBisieMoil nedopmanueii u/umm
KAaBUTAIIMOHHOTO YEPBSYHOTO CMECHUTENIs, TPEANOYTUTENbHO IHHAMHUYECKOTO CMECUTENs C
yrpasisieMoi nedopmanneit.

7. Crocob6 mo mobomy u3 m.m. 1-6, OTIIMYArOIIMICS TeM, YTO BCIIOMOTAaTeNIbHAs
KOMITO3ULUSI TPENCTABISIET COOOM MOPOIIOK.

8. Cnoco®d mo m. 7, OTJMYAIOIIMICS TeM, YTO BCIIOMOTaTeNbHAas KOMITO3ULIUS
NpeACTaBisieT COOOM MOPOLIOK, MPH 3TOM IMOPOLIOK M 3MYJIbCHIO OOBEAMHSAIOT Ha CTaIUH
TPaHyJIMPOBAHUS, IIPH 3TOM 3MYJIBCHIO HCIIONB3YIOT [Tl CBA3BIBAHHSI TOPOLIKA B TPAHYJIBL.

0. Crioco0 mo 1. 8, oTymyarouiicst TeM, 9To cTanus (1v) BKIIFOYAeT JUCTIEPTHPOBAHHE
W/WITH paCTBOPEHHUE TPAHYJI B BOJHOH JKUAKOCTH.

10.  Cnoco0 1o 1. 7, OTIUYAIOLIUICS TEM, YTO IOPOIIOK HAXOMUTCS B (hOpME TPaHyJI.



11. Cnoco0 mosydeHUsT 3aMOPOKEHHOTO KOHIUTEPCKOTO W3NENHs], BKJIFOYAFOIIHN
NOJTy4EHHE MPEABAPUTENLHON CMECH CIIOCO0OM 110 J1ro0oMy U3 111 1-10 1 3aTeM 3aMOpakuBaHHE
1 He0Os3aTeIbHO a3PALIUI0 TIPEABAPUTEIIBHON CMECH.

12, KoHueHTpaT nisi NOJy4YeHUs] NPEIABAPUTEIBHON CMECH M 3aMOPOKEHHOIO
KOHJIUTEPCKOTO U3JIENNS, I/I€ YKa3aHHBIM KOHIIEHTPAT HAXOMUTCS B (POpMeE IPaHyJl U COAEPIKHT:

a) caxapuzbl U/UIH MOJCIACTUTEIN HECAXapUAHOIO TUIA B 00IeM KoinyecTse oT 40

10 90% 1o mMacce OTHOCUTEIPHO MAacChl KOHLIEHTPATA,

b) 6enok B konnvecTse OT 1 10 15% 1o Macce OTHOCUTENBHO MacChl KOHLIEHTPATA; U
c) JKUp B KonuecTse OT 1 10 25% 1o Macce OTHOCUTENBHO MAacChl KOHLIGHTPATA,
130051

a) caxapubl /W MOACIACTUTENb HECAXapHUIHOTO THIIA B 001eM KonuyecTse oT 70

10 95% 1o mMacce OTHOCUTENBHO MAacChl KOHLIEHTPATa;, U

b) KHP B KoJuecTBe 0T 3 10 25% 1o Macce OTHOCUTENBHO MacChl KOHLIEHTPATA,

WIH

a) 6enok B kommyectse OT 10 10 50% 1o Macce OTHOCHTENIHO MacChl KOHLIEHTPATA,
u

b) JKHP B KOJMUECTBE OT 3 110 25% 1o Macce OTHOCUTENBHO MacChl KOHIIEHTPATAa,

IPU 3TOM JKUP COAEPKUT SMYJIbIMPOBAHHBIE KAEJIbKH JKUPA, I11€ KANEIbKHU KUPA UMEIOT
cpenauii pasmep (D32) meHee 1 MKM; U TIe KamejdbKd JKApa HE PABHOMEPHO PaCIpeeseHbI
BHYTpPHU TPaHyJI, & JIOKATU30BAHBI B TUCKPETHBIX 00JIACTSAX BHYTPHU IPAHYII.
13. KoHuentpar mo m. 12 OTIMYAKOIIMICS TE€M, YTO TPAHYJIbI UMEIOT OOBEMHYIO
MI0THOCTL MeHee 1000 KrXM™, NpenouTUTENbHO B Auana3oHe ot 600 10 900 krxm™.
14.  Konuenrtpar no n. 12 wium 13, oTIM4arouicsa TeM, 4YTO rpaHyJibl UMEIOT CPEIHUN
pazmep (Dso) mo MenbIneit mepe 300 MM, ipeanouTUTeTBHO OT 400 MKM 10 4 MM.
15. Konuenrpar mo mro6omy u3 m.m. 12 - 14 oTIHYaroImuiics TeM, 4TO KameJIbKy JKUpa
uMeroT cpeaamii pasmep (D3 ) ot 0,1 1o 0,7 Mxm.
16.  Konuenrpar mo mobomy u3 mam. 12 - 15 oTauyaromuics Te€M, YTO TPaHYJIbI
NOJIYYAKOT CIIOCOOOM, BKITFOUAO LM CTaUH:
L MOJIy4E€HUs] SMYJbCUM THUIA MAaCJO-B-BOAE, COAEPIKALIEH XKUP B KOJIMYECTBE IO
MeHbLuel Mepe 45% 1o Macce OTHOCUTETbHO MACChl SMYJIBCUH, MPEANOUTUTEIBHO OT 48 10 87%;
IL o0ecrieyeHurs1 MOPOLIKa, CONEPIKAINEro Caxapubl, MOACIACTUTENb HECAXAPUIHOTO
THIA W/ UK OEJIOK;
I1I. CBSI3BIBAHUS NTOPOLIKA C SMYJIBCUEH C MOyYEHUEM arJIOMEPaToB; U

IV. CYLIKH arjioMepaToB.
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