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OBHIASA XAPAKTEPUCTHUKA PABOTbI

AKTYaJIbHOCTHh TeMbI HCCJIE0BAHUS

B Hacrosmiee Bpems mnpoOiema oOpacTaHds CYIOB M Kopabiied pa3IuyHbIMU
PACTUTENBHBIMA ¥ KUBOTHBIMH MHUKPO- W MaKpOOPTaHW3MaMHU TPEACTABISAETCS OCOOCHHO
aAKTyaJIbHOI.

Ha cymax oOpacraHue HETaTHMBHO CKa3bIBAaeTCS HAa YKOHOMHYECKHE W IKOJOTHYECKHE
MOKAa3aTeNu:

— BBICOKOE COMPOTHBICHHE JBIDKEHUIO BCIEACTBHE YBEIMUYCHHUS MIEPOXOBATOCTH,
BBI3BAaHHOW MPUKPETUIEHUEM MOPCKHAX OPTaHU3MOB K TIOBEPXHOCTH CYIHA, YTO MPHUBOIHUT K
MIOBBITIICHUIO BECa M CHIDKEHUIO CKOPOCTH Cy/HA. B pe3ynbrare, Ais moaaepKaHus CKOPOCTH
YBEIIMYMBACTCA PACXOJ TOIUIMBA, YTO MPHUBOIUT HE TOJBKO K TOBBIMICHUIO 3aTpaT Ha
MEPEBO3KY, HO M K BO3PACTAHHUIO BPEAHBIX BEIOPOCOB;

— yBEIMYCHHE KOJIMYECTB CYXOTO TOKOBAaHHWS IJII YCTPAHEHUS 3arps3HEHUH, KOTOpHIC
TpeOyroT pabodeil cuiibl, TEXHUKH, TOTEPH BPEMEHH M BBIOPOCOB BPEIAHBIX OTXOJIOB B
MOPCKYIO Cpefy;

— paspyllleHHE JIAKOKPACOYHOI'O TMOKPBITHSA, B PE3YJIbTATE YEro YCKOPAETCS KOPPO3HUf,
o0ecIBeYnBaHUE U N3MEHEHHUE AIICKTPUUYECKON MPOBOAUMOCTH TTOKPBITHUS;

Jlns  mpemoTBpamieHus 0oOpacTaHUs TMPUMEHSIOTCS  JTaKOKPACOYHBIE  MOKPBITHS
pa3nUYHBIX THUIMOB. [IpUHIIMIUMANIBHO MOXXHO BBIJCIUTH [JIBE TPYIIbl TOKPBITHH s
MpeNoTBpallleHuss oOpacTaHusi: MpoTUBOOOpacraromue (coaepkame OWOIUABI) U
HeoOpacTaromiye (He coepkaiiue OHOIUIbI) JTAKOKPACOYHBIC TOKPBITHUS.

B nHacrosiiee Bpemsi K MOKPBITUSIM, PEMSTCTBYIONIUM 00pacTaHUIo, PEIbIBISIOTCS HE
TOJIBKO 3KOHOMMYECKHE TpeOoBaHUS (CTOMMOCTh MAaTepUaIOB, TEXHOJIOTMYHOCTh UX
MPOU3BOJICTBA W HAHECEHHUs, CPOK 3allUThl OT oOpacTaHusi), HO U TpeOOBaHUS IO
AKOJIOTMYECKON Oe30MacHOCTH.

be30nonugHbIe TOKPBITHS — MTOKPBITHS, KOTOPBIE 00ECTICUNBAIOT 3aIIUTY OT OOpaCTaHHS
MOJIBO/THBIX TIOBEPXHOCTEH CYZI0B M MOPCKHX COOPYKEHUH 0€3 MCIONb30BaHus OUOIHIOB. B
OCHOBE pabOThl TOKPHITUH O0e30MOIMIHOTO THUMA JISKUT TMPUHIUN  «OTUETUICHUS
oOpacraTenei» 3a CUET CO3/aHUS TOBEPXHOCTH C  HHU3KOH  MOBEPXHOCTHOU
HHEPrUeil/BbICOKON TUAPO(POOHOCTHIO, KOTOpass MaKCHUMAallbHO CHHXAeT CHOCOOHOCTH
oOpacraTeneii TPOYHO TMPHUKPEIUIATHCS K Kopmycy cyaHa. IloBepXHOCTH ¢ HHU3KOH
MOBEPXHOCTHOM DJHEpPTrMed HE Jar0T BO3MOXKHOCTH OOpacTareisiM 3aKpernuThCs Ha
MOBEPXHOCTH CYAHA, W OHHM MOTYT YIAISAThCA JBMKYIIMMCS TOTOKOM Bojabl. Ho
pa3pabaTbiBaeMbIie OE30MOIMIHBIC TOKPHITHS B PE3YJIbTaTe MEPErPYNIHUPOBKU TTOBEPXHOCTH
MMEIOT HU3KHM CPOK 3alllUThl OT 0OpacTaHus, B pE3yJbTaTe YEro MPOUCXOJUT CHHKEHHUE
ruIpo@oOHOCTH, MOSTOMY HEOOXOJUMO CO3[aTh MaTepHall U TMOKPHITUE HAa €ro OCHOBE,

croco0Hoe COXpPaHATb CBOU ITOBCPXHOCTHBIC CBOMCTBA B IIpoLeCCC 3KCITyaTalu.



Jnst co3nanus 6€30MOLUTHBIX TTOKPBITUN TOJTUMEPHI JOJKHBI:

- HMETh JOCTATOYHOE KOJUYECTBO MOBEPXHOCTHO-aKTHBHBIX TPYIII, KOTOPHIE MOTYT
o0ecreynBaTh MOBEPXHOCTHYIO YHEPTHIO B )KETTAeMOM JTHANa30HEe, U KOTOPAst JOCTHTAETCS 32
cuet MoauduKanuu GTOp U — KPEMHUMOPTAHUYECKUMH COCTMHCHUSIMH;

- WMETh TUIOTHYIO W TBEPAYIO YIIAKOBKY IS YACPKAHHUS TTOBEPXHOCTHO-aKTUBHBIX
TPYII Ha IOBEPXHOCTH;

- COXpaHATh CBOM TOBEPXHOCTHBIE CBOMCTBA B MPOIECCE JKCILTyaTallMd B MOPCKOM
cpene.

[TosTomy nnst co3manusi 0€30MOIMIHOTO MaTepuajga B KAadeCTBE OCHOBBI JIydYIle
UCTIONB30BaTh  AMOKCHIHBIA  TUIEHKOOOpa3oBaTeNlb, KOTOPBIA 007amaeT  BBICOKHMH
OapbepHBIMU W 3aIIUTHBIMH CBOWCTBAMH, IPU 3TOM €T0 CHHTE3 HEOOXOJIUMO TPOBOJHTH C
BBEJICHHEM OJIMITOMEPOB ABYXaTOMHBIX (DEHOJIOB, TEM CAMBIM CO3/1aBast INIEHKOOOPa30BaTEb
c Oonee TMJIOTHOM YNAaKOBKOM, CIOCOOHOW MpPEMSTCTBOBATh MEpPErpynIUpOBKaMU
MMOBEPXHOCTH. A JJIs MPUJaHUS HU3KUX 3HAYCHUI TOBEPXHOCTHON SHEPTUH CIIEAYET BBOJAHUTH
B M3TOTOBJIEHHBIN MJIEHKOOOpa3zoBaTeiab PTOp U KPEMHMIM B KauecTBE TUAPOGOOU3UPYIOLINX
no6asok. ['mapodoOusupyromue 100aBKK Mpu AOOABICHUHM UX B ATMOKCHUIHOE CBS3YIOIIEE
MUTPUPYIOT B TPHUIOBEPXHOCTHBIC CJIOM IOKPBITHSA 3a CYET Pa3HHIBI B 3HAYCHHSIX
MOBEPXHOCTHOTO HATsDKEHUS MoauduKaTopa M IUieHKooOpazoBarens. B pesynbraTe, mpu
MOJINMEPHU3AlMN TTOKPBITHS, O0pa3ylTCsl TPAJAWCHTHBIC CJIOW: BEPXHHUH CJIOH TMOKPBITHS
oboraméH MoAu(pUKATOpaMH, YTO MPUAACT MOKPBITUIO TUAPO(POOHOCTH, HIKHUN CIION
MOKPBITHS  00JaZaeT XOpOIIeH aJare3uer moauMep/cyocTpar 3a CYeT SIOKCHIHOTO
TJICHKOOOpa3oBaTels.

Heabp padorbl. Pa3paboTka JIaKOKPACOYHOTO TMOKPBITHS C HU3KOW MOBEPXHOCTHOMN
SHEepruen JUisi MOPCKHUX CYJOB Ha OCHOBE S3IOKCHAHOTO IUIEHKOOOpa3zoBaTens 3a CYeT
MoAU(UKAIIMK OJUTOMEpPAaMHU JABYXaTOMHBIX (PEHOJOB, OOECIEUMBAIONICH ITUTEIBHYIO
COXPAaHHOCTh  TUAPOGOOHBIX  CBOMCTB, ©  (PTOPp- U  KPEMHHUUOPTraHUYECKUMU
rugpopoOuzaropamu.

3anaum ucciae 0BaHUA:

—  ONpeNeNuTh CTENEHb BIUSHUS MOAU(PUKATOPOB, TMPUMEHSEMBIX I[P CHUHTE3E
AMOKCUJIHOTO TUICHKOOOPA30BaTels: OJIMTOMEPOB HAa OCHOBE JIByXaTOMHBIX (DEHOJIOB
(pe3opiuHa, MUPOKaTEeXWHA, THIPOXUHOHA), HA TBEPJIOCTh U IJIOTHOCTH TICHKH,

— HUCCIIEJIOBATh  BIMSHUE  COJEpKaHUS  (TOPOPraHUYECKHX  TUApPoPOOH3aTOPOB
(mepdToprnonuIUPHBIX KUAKOCTEH ¢ BBICOKOJUCIEPCHOTO (TOpOIIacTa) M THUIIA
oTBepAUTENsS (Ha OCHOBE HHM3KOMOJICKYJISPHOW TIOJMAMHUIHOW CMOJIBI W TaMMa-

aMI/IHOHpOHI/IJ'ITpI/II)TOKCI/ICI/IJ'IaHa) Ha KpaCBOﬁ YIroJjl CMauruBaHUSA ITOKPBITHA,



— YCTAaHOBUTb 3aKOHOMEPHOCTb BJIMSHHUS IJIOTHOCTH M TBEPAOCTH IUJIEHKH Ha
rUIpoPOOHOCTD MOKPBITUS U CIIOCOOHOCTH COXPaHATh IOBEPXHOCTHBIE CBOICTBA B ITpoLIEcce
AKCIUTyaTalluu;

— TIPOBECTHM CpaBHEHUE 3HAYEHU [MOBEPXHOCTHOW JHEPrHUHM, PACCUUTAHHBIX IO
AKCIIEPUMEHTAJIBHBIM JAHHBIM KPA€BOTO YIJIa CMAYMBAHUS, ISl HOKPBITUHM, IO YYEHHBIX IIPU
pa3IM4YHOM COUETaHUU MOIU(PHUKATOPOB SMOKCUAHOIO IJIEHKOOOpa3oBarels,
ruipogoOu3aTopoB U oTBepauTeNei. BriOpaTh onTUManbHBIE CHUCTEMBI JIJAKOKPACOUYHBIX
MaTepHUAJIOB;

— pazpaborarTh J1a0OPATOPHYIO TEXHOJIOTHMIO M3rOTOBJICHHMS BBIOPAHHBIX COCTAaBOB
JAKOKPACOYHBIX MaTepHalioB (dMalied Ha OCHOBE HCCIEAYEMbIX MOIAU(PUIIUPOBAHHBIX
IIeHKOOOpa3oBaTesel, ruapogoOu3upyrmux g00aBOK, MUTMEHTOB M HAITOJTHHUTENCH),
BKJIIOYAIOIIYIO TEMIIEpaTypHO-BPEMEHHBIE YCIIOBHUS MPOIIECCOB CHHTE3a OJIMTOMEPOB U HX
AMOKCUAUPOBAHUS. BBIMOTHUTH OTPAOOTKY pa3pabOTaHHON TEXHOJIOTHH B MPOMBIIUICHHBIX
yCIIOBUSAX. BBITIOTHUTH OMNBITHOE OKpAalTMBAaHWE MOPCKOTO TPAHCHOPTHOTO CPENCTBA IS
paboThl B akBaTOpUU YepHOTO MOPS;

— HCCNeAoBaTh BIMSHHE COCTaBa SMajieil Ha (DU3MKO-MEXaHWYECKHWE U MOBEPXHOCTHBIC
CBOICTBA MOKPHITUA (aAT€3UI0, MIEPOXOBATOCTH, TBEPAOCTD, MIIOTHOCTD, YTACTUYHOCTD MPHU
n3rude, yCTOWYMBOCTh K UCTUPAHMIO, IPOYHOCTH MPH yape);

—  ONpeNeNuTh CTOWKOCTh MOKPBITHI (BKJIIOYAsi COXPAaHHOCTHh TUAPOGOOHBIX CBOWCTB) K
BO3JICHCTBUIO IKCIUTYaTallMOHHBIX (DAaKTOPOB: TEMIIEpaTypbl, MOPCKON BOJIBI M COJITHOTO
tymaHa. OneHuTs 3amuTtHbie cBoiicTBa JIKII 1 ycTONYMBOCTE K MUKPO- M MAaKpOOOpaCcTaHUIO
MIPU HATYPHBIX UCIIBITAHUSX B MOPCKOM BOJIE.

O0beKTOM MCC/IeIOBAHMS SIBJISAETCS CUHTE3UPYEMbI SIOKCHIHBIM MaTtepual,
MOAU(DUIMPOBAHBIM  H30MepaMu  JBYXaTOMHOrO ()eHOla Ha OCHOBE pe3opuuHa/
NUpOKAaTeXWHa/ THAPOXMHOHA U  TUAPO(YOOM3UPOBAHHBIA  pa3NUYHBIMH ~ QTOp- H
KpEeMHUHOpraHM4eCKUMH rupododu3aTopaMu.

OcCHOBHbBIE 110J105KeHUSsI, BBIHOCHUMbIE HA 3aIUTY:

I. CoctaB 06e30HOIUIHOTO JAKOKPACOYHOTO TMOKPHITUS, OOOCHOBaHHE BbIOOpa
oluroMepa THAPOXMHOHA B KadecTBe MoOAM(HUKATOpa TMpPU CHUHTE3€ DSIOKCHIHOTO
wieHkooOpazoBatena. OOocHoBaHME BblOOpa MEepOTOPHOAMIPUPHON  KUIKOCTH €
TPUAITOKCUCUIIAHOBBIMU TPYMIAMH € MOJEKYJIsIpHOM Maccoil ~ 2200 r/mMoib B KauyecTBe
ruapododuzaropa.

2. BnusiHMe MIIOTHOCTU W TBEPAOCTHU IUICHKU MOKPBITUS Ha MOBEPXHOCTHYIO HHEPIHIO,
(bU3HKO-MEeXaHUYECKHUE U CTIeIaTIbHbIE CBOMCTBA MOKPBITHUS.

3. Pe3ynbTaThl YCKOPEHHBIX KIMMATUYECKUX HCHBITAHHA MOKPBITHS B JTAOOPAaTOPHBIX
YCIIOBUSX, NOATBEP)KJIAIOIIME COXpPAaHEHHE IIOBEPXHOCTHBIX CBOMCTB pa3pabOTaHHOIO

TOKPBITHS HAa YPOBHE OT 25 10 30 M) [x/M>,



4. BiusHue TUIOTHOCTH OJIMTOMEpPA, HUCIOJIB3YEeMOro MPH MOAM(DHUKAIMHA STOKCHIHOM
CMOJIBI, Ha IUIOTHOCTb M TBEPJAOCTh IUIEHKM MOJYYEHHBIX MOKPBITUNA. BriusHue
rupogoOu3npyronieil 100aBKu, €€ NPOLUEHTHOTO COAECPKAHUSI U €€ MOJEKYISIPHON Macchl
Ha TIOBEPXHOCTHYIO SHEPTHUIO MOKPBITHUS.

Hay4Hasi HOBU3HA IOJIyYE€HHBIX pPe3yJIbTATOB

1. Joka3zaHo, 4YTO M CO3JaHUSl OE€30MOLMIHOTO JIAKOKPACOYHOTO TMOKPBITHS,
00naaroliero HU3KOM MOBEPXHOCTHOM 3HEpruei, HeoOXOAMMO MPU CUHTE3E SMOKCHIHOU
CMOJIBI UCTIOJI30BaTh MOJIU(PHUKATOP (OTUTOMEP THAPOXMHOHA) ¢ HAMOOIBIIEH MIOTHOCTHIO,
YTO TMO3BOJISIET NpH Jo00aBlieHUM TujpododuzaTopa Oonee MPOYHO 3aAKPEILISITH €ro B
TIOJy4EHHOM IOKPBITHH, TIPU 3TOM IUIOTHOCTBIO IUIEHKHM HAXOMUTCS Ha ypoBHE 1,5 r/cm?.

2. YcTaHOBIEHO, YTO ONTHUMAaJbHOE KoJHWuecTBO Truiapododusaropa (Ppropormiacra,
neppTopnoan3pupHoOi KUAJIKOCTU " neppropnoauspupHoOn KUJKOCTU c
TPUAITOKCUCUIIAHOBBIMU TPYIIIaMU) JUISI CO3JAHMUSI TOKPBITHS C HU3KOW IMOBEPXHOCTHOM
sHeprueil cocrasiser 3+0,1%, nmpu 3TOM NpU UCHOJIB30BAHUU MNEPPTOPIOIUIPUPHBIX
KHUJKOCTEH C TPUITOKCUCUIIAHOBBIMU TPYIIIAMHU C MOJIEKYJsipHOU Maccoi ~ 2200 r/mounb
BO3MOKHO CO3/JaTh IIOKPHITHE C KPAaeBBIM YIJIOM cMaunBaHus He MeHee 116°, oGecrieunpast
3HauEHHE MOBEPXHOCTHOM dHEPruu He Bhimre 20 M /M2,

3. IlomydyeHsl HOBbIE€ 3aBUCHMOCTH BJIMSHUS IUIOTHOCTHM M TBEPAOCTH IUIEHKH Ha
ruipo@oOHbIe U (HPU3MKO-MEXAHUYECKHUE CBOMCTBA MOKPBHITHS: C YBEIUYEHHEM TBEPIOCTH
mwieHkn B gauanazone 0,5 - 0,7 y.e. yBenwmumBaercs THAPO(OOHOCTH (CHMIKAETCS
MOBEPXHOCTHAS YHEPTUS) MOKPBITUS U YIYUIIAETCs CTIOCOOHOCTh MOKPBITUS COXPAHSITH CBOU
MOBEPXHOCTHBIE CBOWCTBA B TMpollecce HKCIUlyaTaluu, 0e3 yXyaumeHus (usuxo-
MEXaHUYECKNX XapaKTEPUCTHK, JaJbHEHIIEe yBEINYEHUE TBEPAOCTU IUIEHKH NPUBOAMUT K
OXPYITYMBAHUIO MOKPBITUA M YXYIIIEHUIO IPOYHOCTHU IIJIEHKU MPH YJAApe W 3JACTUYHOCTH
wieHku npu u3rube. C yBelIWYeHMEM IIJIOTHOCTU IUIGHKH TIOKPBITUS YIydlIaeTcs
YCTOMYMBOCTH NOKPBITHS K ucTUpaHuto oT 30% 10 40%.

4. Pa3pabotan 0e30MOIMIHBIA JIAKOKPACOUHBIN MaTepual Ha OCHOBE SIOKCHIHOTO
IUIEHKOOOPAa3yIomero,  MOAU(PHUIMPOBAHHOTO  OJMTOMEPOM  THAPOXHMHOHA H €
UCTIOJB30BAaHMEM B KadecTBe THapododazuropa nepToprnoaudpupHON KHUAKOCTH C
TPUAITOKCUCUIIAHOBBIMH TPYIIIAMH, YTO IO3BOJISIET OOECIEUUTh 3HAUYEHUS KPaeBOro yria
cMaunBanus Ha yposHe 116° u npuaaTh HeoOpacTaroIIre CBOMCTBA TOBEPXHOCTH TIOKPHITHS.

IIpakTnyeckasi 3HAYUMOCTH padoOThI

[TpakTryeckas 3HaYUMOCTH PabOTHI.

1. Pa3paboran coctaB 0e30MOIUIHOTO JIAKOKPACOYHOTO TOKPBITUS W OMpoOOBaHA
TEXHOJIOTUSl HW3TOTOBJIEHHS IUIEHKOOOpa3oBaTelasl M HSMAIM C HU3KOM NOBEPXHOCTHOM
SHEprueil B MPOMBILUIEHHBIX YCIOBUAX 3aBoja. [loamucan AKT BHeEIpEHUS >3Mald

«[Iporunpod» ma AO «Conukamckuii 3aBoJ «Ypam.



2. PazpaboTana TexHUYeCKasi U TEXHOJIOTUYECKAs TOKyMEHTAIHS:

— THU «OmnbiTHas TEXHOJIOTUS MOTydeHHs TuieHKooOpasyromiero» Ne 09.027-2013/TU-04,
nata peructpauuu 15.08.2013 r;

— THU «OmnpITHast TEXHOJIOTHUS H3TOTOBICHHS sMajek»; Ne 09.027-2014/THU-05, marta
peructpaunu 11.07.2014 1;

— TU «OnbITHO-IPOMBINIJIEHHAS ~ TEXHOJIOTHST HAHECEHMs] MPOTHUBOOOPACTAIOIINX
nokpeITHi» Ne09.027-2015/THU-06, nata peructparuu 10.04.2015 T;

— Texuuueckue yciaoBus Ha mieHKooOpa3zyroiiee ¢ auTepoit «Ox», Ne 2313-159-07516250-
2015, nata BBenenus 29.06.2015.

— Texnuueckue ycioBusi Ha 3Maib ¢ autepoil «O» Ne 2313-160-07516250-2015, nata
BBeneHus 29.06.2015.

3. Co3nanHoe JTaKOKPAaCOYHOE TTOKPHITUE C HU3KOW MOBEPXHOCTHON YHEPTUEH UCTIBITAHO
B akBaropuu YepHoro mops. OnpoOoBaHa TeXHOJOTUS HaHeceHUs sManu [Iporunpod Ha
MOABOJHOM YacTH KopIyca Mopckoro tpaHcnoptHoro cpenactea «IICK-139». Ha
CYJIOPEMOHTHOM 3aBOJI€ MOANKUCAH aKT BHEAPEHUS IMAIIH.

JI0OCTOBEPHOCTh MOJYYEHHBIX Pe3yabTATOB TOATBEPKIaeTCs OONBIIUM 00BEMOM
BBITIOJTHEHHBIX 3KCIIEPUMEHTOB C TPUMEHEHHUEM COBPEMEHHBIX METOJOB HCCJIEIOBaHUS HA
VHUKQJIBHOM JMAarHOCTUYECKOM M  TEXHOJIOTHYECKOM OOOpYJOBaHWH, MPOIIEIIIEM
METPOJIOTHYECKYIO OBEPKY; anpobaiueil pe3yabTaToB; BOCIPOU3BOAUMOCTBIO PE3YIbTATOB
OKCIIEPUMEHTOB. BBIBOJIBI W peKOMEHJAIMKM padOThl TMOATBEPKACHBI pe3yJbTaTaMU
KJIIMMATHYECKUX U HATYPHBIX UCTIBITAHUH.

JIMYHBIA BKJIA aBTOPA 3aKJIF0YAETCS B!

— TIOCTaHOBKE 3a]1a4 MCCIIEOBaHUM, MJIaHUPOBAHUN OCHOBHBIX 3TaIoB paboThI;

— CHUHTE3€ M BbIOOpE MJIEHKOOOPA3yIoIIero, crnocoOHOro olecrneynBaTh COXPaHHOCTH
ruApo(HOOHBIX CBOWCTB B MPOIIECCE UCTIBITAHUI;

— BbIOOpE TUTMEHTOB, HAMOJHUTEIEH U MOAU(UKATOPOB JJIsi MU3TOTOBJIEHHUS SMalld C
3aJIaHHBIMH TEXHOJOTUYECKUMU, (PU3UKO-MEXAaHHUECKUMH, 3alTUTHBIMHA U TIOBEPXHOCTHBIMH
CBOMCTBAMM IOKPBITHS;

—  UCCJEeJ0BaHUU NOBEPXHOCTHOM SHEPTHUH U CTIEI[UATbHBIX CBOMCTB MOKPHITHUS;

— pa3paboTke cocTaBa 0€30MOLKIHOIO MaTepHala, TEXHUIECKOM COMPOBOKICHUN Ha BCEX
ATanax €ro U3roTOBJIEHUS B ONBITHO-NPOMBIIILICHHBIX YCIOBUAX 3aBO/IA;

— pa3paboTKe TEXHOJOTMM HAHECEHUsSI MOKPBITHS U TEXHUYECKOM COIPOBOXKJICHUM MPU
OTIBITHOM HAaHECEHHUH TOKPBITHUSI HA MOPCKOE TPAHCIIOPTHOE CY/THO;

— 00paboTKe W aHajdu3e pe3yNlbTaTOB HATYPHBIX UCHBITAHUN TMOKPBHITHS Ha MOJBOAHOU
4aCTH MOPCKOTO TPAHCIIOPTHOTO CY/THA.

Anpobanus pa6oTbl. Pe3yabTaThl 1 OCHOBHBIC MOJIOKEHHS TUCCEPTALIMOHHON pabOThI

JIMYHO IPCACTABJICHBI aBTOPOM B BHJC YCTHBIX OOKJIAAZOB Ha YCTBIPCX Poccuiickux n



MexayHapoaHbeix kKoH(pepenmusx: XIII ExxeromHoit koH(bEpeHIMN MOJOIBIX YYCHBIX U
cnenuanuctoB «Hossie maTepuansl U texHonorum» OI'VII «IHTHUM KM «IIpomerein», T.
Cankt-Ilerepoypr, 2014 1., XV ExerogHoli KoH(pepeHIUMHM MOJIOABIX YYEHBIX U
cnenuanuctoB «Hossie mMaTepuansl U texnonorun» OI'VIL «ITHUMW KM «lIpomereinn, T.
Cankr-Ilerepoypr, 2016 r, IV Exeronnoit koH(hepeHIIUN MOJIOJBIX YUSHBIX U CIICIIMAIUCTOB
«Hay4HO-TEXHOJIOTHYECKOE pa3BUTHE CYAOCTPOCHUA» OI'VII «KpputoBckui
rOCYy/IapCTBEHHbIM HayuHbIl weHTp», TI. Cankt-IletrepOoypr, 2017 1., V Exerognoii
KOH(EpPEHIIMM MOJOJbIX YUYEHBIX M crnenuanuctoB «HaydHo-TexHOJIOrM4eckoe pa3BUTHE
cynocrpoerusi» PI'YII «KppuioBckuil rocygapcTBeHHbIM HaydHbI LEHTp», I. CaHKT-
[letepOypr, 2019 .

OcCHOBHBIE pe3ynbTaThl JUCCEPTALMOHHOTO MCCIIETOBAHUS OMYOIMKOBAHbI B 5 HAYUHBIX
TpyZlax, U3 HUX 4 CTaTbM B J)KypHalaX, peKOMEHIOBaHHBIX nepeunemM BAK, B Tom uncie 2
CTaThH M3/IaHbI HA AHTJIMHUCKOM s3bIke U uHAekcupyrorcs B b/l WoS u SCOPUS, nonyuen 1
nateHT P® na uzobperenue.

CTpykTypa u 00beM padoThl. [{uccepranus uznoxeHa Ha 156 cTpaHuiiax, COCTOUT U3
BBEJICHUS, YETBHIPEX IJ1aB, 3aKJIFOUECHMS, BBIBOJIOB, CIIUCKA IUTEpaTyphl U3 102 HauMeHOBaHUM

u npuwioxkeHuit. Pabota copepxkut 54 pucynka u 12 tabnui.

OCHOBHOE COIEP KAHUE PABOTHBI

Bo BBeneHum 000OCHOBaHa aKTyaJIbHOCTh BBIOPAaHHOW TeMbl, CGHOPMYIUPOBAHBI
OCHOBHAs IIeJIb W 3aJ]a4M MCCIICIOBAHMS, OTPAKEHBI OCHOBHBIC JIOCTUTHYTHIE PE3yJIbTaThl,
MIPUBEICHBI HAyYHAsi HOBU3HA U MIPAKTUYECKasi 3HAYMMOCTh PabOTHI.

I'naBa 1. B simtepatypHoM 0030pe, MOCBAIIEHHOM COCTOSHUIO U3y4aeMOi MPOOIEMBI,
MPOBEJIEH aHAJIN3 HAYYHO-TEXHHYECKOW JHMTEepaTypbl MO TEPCIEKTUBHBIM MaTepuaiam,
MpeIHa3HAuYCHHBIM JIsI 3aIIUTHI OT 00pacTaHus, METOIaM UX CHHTE3a U MPUHITUTIAM PaOOTHI.

Ornucan mporiecc OMOIOTMYECKOro 00pacTaHus U OCHOBHBIE €ro cTtaauu. Ha ocHoBaHuU
HCCIIeI0OBaHUs mpoliecca 00pacTaHus paCCMOTPEHBI TPEOOBAHUS K IMOJTMMEPaM JIJIsl CO3/IaHuUs
6e30monuaHOr0 MOKphITHS. [IpuBeneH 0030p NBYX BapHaHTOB CO3JaHUS O€30MOIHMIHOTO
MOKPBITUSL C TPHUHIMIIOM JACUCTBUS: «yHaJeHHe oOpacTaTelieil» M «IpeloTBpaIlCHUe
MPUKpPETUIeHUs: oOpacTaTeneiny.

I'maBa 2. MaTepuaJjbl M METOAUKH UCIIBITAHMIA.

[IpuBomuTCS KpaTKoe OINMUCAaHWE MPUMEHSEMBIX B pab0oTe MarepualioB, a TaKkKe
COBPEMEHHBIX METOJOB HCCIIEJOBAHMS: KPAEBOTO yria CMAYMBAHMS, TEXHOJOTHUECKUX U
(UBHKO-MEXaHUYECKUX XapaKTEPUCTUK (IPOYHOCTh MPHU yJape, MACTHIYHOCTD TJICHKU TPU
u3rude, BpeMsl BBICBIXaHUS JI0 CTEMEHU 3, aAre3usi, MEPOXOBATOCTh MOKPBITHS ), yISTbHBINA
M3HOC TI0 Macce, KIIMMAaTUYeCKUE UCTIBITAHUS, COBMECTUMOCTH CO IITATHBIMH IMMOKPBITUSIMH U

HaTypHBIE UCIIBITAHUS HA OOBEKTE.



IJKCNepUMEHTAIbHAS YacTh

I'naBa 3. UccienoBanue 3MOKCHIHBIX IJIEHKOOOpa3oBaTeJieil, Moau(puIMPOBAHHBIX
0JIMTOMEPAMHU HA OCHOBE JBYXaTOMHBIX (DEHOJIOB M CO3JaHME HA UX OCHOBE MOKPBITHII
¢ HU3KOM MOBEPXHOCTHOM IHEPrUeu.

Pa3paboTka HeoOpacTarolero MOKPBITUS MPOBOJWIACH B HECKOJBKO 3TanoB. Cxema
MoJTy4eHus: 0€30MOIMAHOTO MOKPHITUS C HU3KOM MMOBEPXHOCTHOM SHEPTHEH MpeicTaBIeHa Ha

pucyske 1.

CHHTE: OIHTOMEpA JEVXAToMHOrO deHona (ModHdHKaTOpa)

i Pazpabotra
IIEHKO0DpAZ0EATENA.
MogrdHKanHT SMCOKCHIHCH CMOMIE OpH CHHTEZE IIeHKooOpazoEaTens | & HcenegoBasEHAe CEOHCTE
l IIIeHK00Dpaz0BaTen

I'egpodobEzannd IIeHK00OPaZ0BATENT

Y
HCcIeprapoEaHAe THTMEETOE H HANOMIHHTENEH B IIIeHK00DPazVIOIEM

l PazpadoTya 3MaTH.
HobaeaeHHe pacTEOpHTENEH, MOTYIeHHE 3MANEH 33TAHHOH BAZKOCTH HecnetoBanHe CEOACTE
l IMATH
$EIETpaEA 3MATH.

JobaeneHre oTEepARTeNT. TOpMHPOEAHHE MOKPEITHA.
Pazpabotra
l — MOKPEITHA

Heenenoeanse cEOACTE NaKOKPACOEHOTO MOKPEITHA

Pucynok 1 — Cxema nony4yenus 6€30MOLUAHOTO MOKPHITHS C HU3KOM TOBEPXHOCTHON SHEPTHEH.

[IpoBoamIMCh CpaBHUTENbHBIE WCIBITAHUSA IUIEHKOOOpazoBarenel, MOJIYYEHHbIX C
WCIOJIb30BAHUEM Pa3IUYHbIX OJIMTOMEPOB JBYXaTOMHBIX (DEHONOB, Oiarojnapsi KOTOPbIM
BO3MOXHO TOJy4YeHHUE IJICHKOOOpa3oBaTenst ¢ Oojiee IMIOTHOM ymakoBkoi. J[nmsi cuHTe3a
OJIUTOMEPa MCIOIB30BAINCH IBYXaTOMHBIE (DEHOJBI: PE3OPIIMH, MUPOKATEXHH, THAPOXUHOH
(manee — P, Ip., I'n.). U3BecTHO, 4TO M30MEPHI IBYXaTOMHBIX (DEHOJIOB, UMEsl OJJUHAKOBYIO
MOJIEKYJISIPHYIO (HOpMYITy, pa3iMyaroTCsl IUIOTHOCTBIO M TEMIEpaTypod IUIaBICHHS, YTO
CBHJIETENBCTBYET O PA3HOM CTPYKTYpE.

OCHOBHBIE XapaKTEPUCTUKU ABYXaTOMHBIX ()€HOJIOB PEACTAaBICHBI B Tabmuie 1.



Tabnuua 1 — OCHOBHbBIE XapaKTEPUCTUKU JBYXaTOMHBIX (PEHOJIOB

IToka3zarenun Peszopuun ITupokarexun ['mapoxuHoH
I110THOCTS, I/cM> 1,27 1,34 1,36
Temneparypa miasnenus, C 105 110 174
MonekynapHas Macca 110 110 110
IBeT CHUHTE3UPYEMOT0 KpacHO- TEMHO- .

. . YEpHBIN
oJINTOMEpa KOPUYHEBBIN KOPUYHEBBIN

dopmyna AByXaTOMHBIX ()EHOJIOB MpECTaBICHAa HA PUCYHKE 2.

OH
OoH HO
HO
OH
OH

Pe3opuun

[TupokaTexun I'mapoxuHoH

Pucynok 2 — @opmyna AByXaTOMHBIX ()€HOJIOB M MX OCHOBHBIC TIOKA3aTEIIH.

Cunres I‘I/II[pOKCI/I(l)eHI/IJ'IeHa N3 MHOT'OATOMHBIX CIIMPTOB MNPOBOAWIICA C IMOMOIIBIO

peakuuu nonukKoHaeHcauuu npu temmeparype 240°C. TemneparypHo-BpeMeHHOM Trpaduk

npoliecca CHHTE3a OJIMroMepa MpeICTaBICH Ha PUCYHKE 3.

Jlanee B 3MOKCUIHYIO CMOJY A00ABIISIIA CHHTE3UPOBAHHBIN oJTuroMep B koaudectse 20%

U YCKOPHUTCIIb. PeaKIII/IIO OIIOKCUIUPOBAHUA [JIsI OJIMTOMCPOB HAa OCHOBE pE30pLHUHA U

nrpokarexuHa nposoawan npu temmeparype 140-150°C, a nns onmmromepa Ha OCHOBE

THAPOXWUHOHA, B PE3YJIbTATC MCAJCHHOI'O MPOTCKAHWA PCAKIUU, IMMOAHUMAIN TCMIICPATYPY

peakuu 10 170-180°C. TemneparypHO-BpeMeHHON Tpaduk mpoiiecca SMOKCUANPOBAHUS

OJIMroMepa MpeACTaBICH Ha PUCYHKE 4.

200

150

100 +-

Temmepatypa °C

Bpewmsi, wac
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B [IpoTekaHne peaki CHHTE3a OJIUTroMepa
IIMPOKATEXUHA,

® [IpoTekanne peakMM CHHTE3a OJIMTOMEpa
pe30opLuHa;

ATlporekanue peakuy CHHTE3a OJIATOMEpPA
TUAPOXHUHOHA

Pucynok 3 — TemnepaTypHO-BpeMEHHOU
rpaduk mporecca CHHTE3a OJIMTOMepa:

1— 3arpy3ka JaByXaToMHOro QeHona; 2 —
BBEJICHUE CEPHOM KHUCIOTBI; 3 — Ha4alo
peaxKuu NOJUKOHAeHCAuu; 4—5 — BbIIEpIKKa
IIpU 3aJaHHOW TeMIlepaType; 5 — OKOHYaHue
peakuuu IIOJIMKOH/ICHCAIUH, HA4aJIo
OXJIAXKJIEHUS; 6 — U3MEJIBUEHUE OJIMTOMEPA.




20 ————————F——F———1———1——

B [Iporekanue peakuuu
180 1 4y G 1 AMOKCUJIUPOBAHHUS OJIUTOMEPOM
160 - : ‘_,/‘ i MUPOKATEXMHA;
i Y S ] ® IIporekanue peakiuu
O 3 SMOKCUAUPOBAHUS OJIUTOMEPOM
120 \ = .
3 PE30pIHHA;
E; Lty T A Ilporexanue peakiuu
S 80+ 1 STOKCUUPOBAHUS OJIUTOMEPOM
1
= .
E  al ] TUIPOXUHOHA;
(]
= ] y i V IIporekanue peakuuu
SMOKCUAUPOBAHUS OJIUTOMEPOM
2“ L] 1 I T T 1 T
? ! ) 1 1 = or & -2 THUIPOXUHOHA c nobasiieHHEM

TeTpadpOMIU(PEHUIIONNPOIIAHA.
Bpewms, wac pabpommd p

Pucynok 4 — TemneparypHO-BpeMeHHOH rpadiK poriecca SIOKCUIMPOBAHUS OJIMTOMEpa:

1 —3arpy3ka onMromepa; 2 — BBEIEHHE YCKOPUTEIS; 3 Hadajo PeaKLH AOKCUIUPOBaHUs; 4-5 —
BBIIEP/KKA IIPU 33/JaHHOM TEMIIEpaType; 5 — OKOHYAaHWE PEaKkLUU SMOKCUIAWPOBAHUSA, MOIY4YEHUE
IIOJIOXKUTEIIBHBIX PE3YJIbTATOB aHAIN3a 110 COJNEPKAHUIO0 MACCOBOM JOJIM SMOKCUAHBIX Ipymi; 5—6 —
3arpy3ka 3TUJIIEIUI0301bBa, KCuiona; 6 — 1o0aBjeHue aleToHa.

Jlns uccnenoBaHMsl ITUIEHKOOOpa3oBaTeneil Ha OCHOBE pPa3iUYHbBIX JIBYXaTOMHBIX
(heHoNoB (pe30plvH, MUPOKATEXWH, THIAPOXHMHOH) H3TOTOBJIEHO YETHIPE J1a0OpaTOPHBIX
oOpasra:

— SIOKCUAHBIA IUIEHKOOOpa3oBaTenb, MOAU(DUIHMPOBAHHBIA OJMIOMEPOM Ha OCHOBE
pesopuuHa (I1o.Pir.);

— SIOKCUAHBIA IUIEHKOOOpa3oBaTenb, MOAU(DUIHUPOBAHHBIA OJMIOMEPOM Ha OCHOBE
nupokarexuna (ITo.I1p.);

— DMOKCHUIHBIA IJIEHKOOOpa3oBaTellb, MOAM(DHUIMPOBAHHBIM OJUTOMEPOM Ha OCHOBE
ruapoxuHoHa (Ilo.I'n.);

— DIOKCUAHBIA OPOMUPOBAHHBIN IIEHKOOOpa3oBaTelbh, MOAUPHUITUPOBAHHBIN OJIUTOMEPOM
Ha ocHoBe TuapoxuHona (ITo.I'n.bp.).

OcHoBHOe oTaMuue MmosrydeHus mienkooodpazosarens [1o.I'n.bp. 3akmouaercs B ToM, 4TO
OpU  SMOKCHUAMPOBAHMM  JIOTIOJHUTENBHO €  OJMOKCHAHOM  CMOJIOW  J100aBISIOT
TeTpabpoMIn(EHUIONIIPOIIaH, JUTSt JIOTIOTHUTEILHOTO «YCUIJICHHSI» TUICHKA
TUIEHKOOOPa30BaTess U YBEIMYCHHUS €€ MIIOTHOCTH.

HccrnenoBanu modydeHHble O0paslbl IUIEHKOOOpa3oBaTeleld IO  ONpeieTIeHHIO
MoKa3aTeseil KauecTBa: mMaccoBas J0JIs SMOKCHAHBIX TPYII, MAaccoBasl N0 HEJIETYYUX
BELIECTB, IUJIOTHOCTh IUJIEHKM M TBEPAOCTh TMOKPbITHI. (OCHOBHBIM pa3iHuueM
IJIEHKOOOpa3oBaTesiel, MOJYYeHHBIX W3 PAa3IMYHBIX H30MEPOB JIBYXaTOMHOTO (eHouna,
ABIIAETCA pa3Has XMMHUYECKasi CTPYKTYpa, U, Kak CIeACTBUE, pa3Has MIOTHOCTh U TBEPJOCTh
TJICHKH, KOTOpbIE MPUBEEHBI B Tabmuile 2. Tak kak CHHTe3upOBaHHbIE MJIEHKOOOpa30BaTeIu

MMEIOT OJIMHAKOBYIO XUMUYECKYIO MIPUPOAY, OYJ€M CUUTATh, YTO OOJiee MIIOTHAs CTPYKTypa
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CBUJETENLCTBYET O O0JIee MPOUHBIX CBA3sX. [[03TOMY OCHOBHBIM IIOKa3aTENEM, IO KOTOPOMY
OLICHUBAJIM BIIUSHUE XMMHUYECKOW CTPYKTYphl Ha CBOMCTBA IJIEHKOOOPA30BATENS U AMAJIH,

BBIOpAJIM INIOTHOCTH IJIEHKHU TUIEHKOOOpa3oBaTeisl/aMalu.

Tabnuna 2 — TBep0oCTh MIIEHKH pa3paboTaHHBIX IUIEHKOOOpa3oBaTelIeH.

3HaueHUE MoKa3aTels

HaumMmenoBanue mokasartens ToPw | Tollp. | Tol | Holabp.

TBepA0CTh MOKPHITUS IO MAITHUKOBOMY TIpudopy, y.e. | 0,5 0,6 0,7 0,8

[110THOCTH MIICHKH IJIEHKOOOpa30BaTes, I/cm> 1,2 1,3 1,5 1,6

Cnenyromuit  stanm  paboThl  3akitoyasics B BbeIOOpe Haubonee 3(HPEKTUBHOTO
MoaU(HUKaTOpa U ONTUMAIBHOIO KOJMYECTBA €ro BBEJIEHHUA. [J1aBHOE BHUMaHHUE ObLIO
yaeneHo GTopopraHu4eckuM J00aBKaM, B TOM YUCIIE COAEPKALIUX U KPEMHUHOPraHNYEeCKUE
rpynnel. I T1e, m apyrue oOecneyuBaroT BBICOKUI ruapodobusupyomuid 3¢ dexT,
COXpaHSIIOIIMIICS B mpouecce 3KcmyaTanuu. [Ipy 3TOM COXpaHSIOTCS M W3HAYalbHbIE
(U3HKO-MEXaHUYECKUE U a/IT€3NOHHBIE CBOMCTBA MOIU(PUIIMPYEMBIX MaTEPUATIOB.

B kauectBe ruapodoOH3aTOPOB HCMOIB30BATKUCE: MEPPTOPNOTUIPUPHBIE KUIKOCTH
(II®DIT) ¢ paznuuHOil MosekynsapHON Maccoir (MM), nepdroprnonudGupHbIe KUIAKOCTH C
TpudToKcucunaHoBeiMu Trpynnamu (IIOIITC) ¢ paznuuHON MOJEKYISIpHOM Maccoll Hu
BbIcOKotucniepcHbIi proporutact (PT) (mapka XRENOL 2400).

Jlnst BIOOpa Haubosee 3PpPeKTUBHOIO MOAU(PUKATOPA U €r0 ONTUMAIBHOIO KOJIUYECTBA
TOTOBWJINCH DPA3JIMYHbIE KOMIIO3UIIMM Ha OCHOBE IMOJYYEHHBIX IUIEHKOOOpa3oBaTesen
(ITo.Pu, Tlo.Ilp, IMo.I'm, [Mo.I'n.Bp.) ¢ comepxkanmem ruapododbuszaropa or 1 g0 5%.
[TomyyeHHbIE KOMMO3UIMHM (OPMHUPOBAINUCH C HCIOIB30BAHUEM OTBEPIUTENSA. 3aTeM
ONpeIETsICA KpaeBOM yrojl CMauYMBAaHUS MOJIYYEHHBIX MOKPBITUH.

B kadectBe oTBepauTesnel ucnoiib3oBayicsa: oTBepautesb Ne 5 (50%-HbIM pacTBOp
HU3KOMOJICKYJISIPHOW TOJMaMHUAHOW CMOJIBI B STHILEIUIO30JbBE) U OoTBepauTenbr AI'M-9
(ramMmma-aMuHONPONUITPUITOKCUCKTAH). B cocraBe otBepautens AI'M-9 coxpepxkarcs
TPUAITOKCUCUIIAHOBBIE I'PYIIIbI, KOTOPHIE UMEIOT HU3KOE 3HAUEHUE TOBEPXHOCTHOM HEPIHH,
U HUCIOJb30BaHHE OTBEPAMTEINS TO3BOJISIET BBECTH KPEMHUHOpPraHWYEeCKHe J00aBKU B
MOKPBITHE 0€3 CHUKCHHSI €T0 TBEPIOCTH, U TEM CaMbIM YBEITUYHUTH 3HAYCHHE KPACBOTO yTJia
cmauuBanus. OtBepautens No S5 sBnsieTcsl CTaHIAPTHBIM OTBEPAMUTEIEM U HE HMEET
JIOTIOTHUTEILHBIX THAPOPOOHBIX TPYIII.

[TokpeITHS [UIsI UCOIBITAHUM TMOJyYall HAHECEHUEM CJIOSl MOJYUYEHHBIX KOMIIO3UIUMN Ha
MOArOTOBJIIEHHYIO ITOBEPXHOCTh MOJJIOKEK M IOCIEAYIOIIEN Ccymkou 3toro cios. [lepen
IIPUMEHEHHEM B IUIEHKOOOpPa30BaTeIb BBOJWICS OTBEPAUTEINL B cooTHOIEHUH: Ha 100 mac.
4. mieHkooOpa3zytomiero — 17 mac. 4. orBepautens. CMech TIIATENbHO MEpEMENINBAIach B
T€UEHHE 5 MUHYT U BbIJEpKUBajIach B TeueHue 20 MUHYT. 3aTe€M MOJIYyYEHHbIE MaTepHaIIbl

HAHOCHUJIMCH Ha IIOAT'OTOBJICHHBIC 06p33HBI KHCTBIO.
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WN3HavanpHbld KpaeBOM YroJl CMauyMBaHHUS IUICHOK HAa OCHOBE ITOJYYEHHBIX
IJIEHKOOOpa3oBaTenet (1o  BBelneHus ruapodoOuszaTopoB), CHOPMHUPOBAHHBIX C
ucrnoiab3oBanreM oreepautens NoS/ orsepautens AI'M-9:

— JMOKCHUJHOTO IUIEHKOOOpa3oBaTesi, MOAUMDUIIMPOBAHHOTO OJUTOMEPOM Ha OCHOBE
pe3opuuHa, — 56°/58° (I1o.Pn);

—  DJMOKCHUJHOTO IUICHKOOOpa3oBaTessi, MOIU(DUIIMPOBAHHOTO OJUTOMEPOM Ha OCHOBE
nupokarexuna, — 62°/63° (Ilo.I1p);

— DJMOKCUJHOTO IUIEHKOOOpa3oBaTesi, MOAUMDUIIMPOBAHHOTO OJUTOMEPOM Ha OCHOBE
ruapoxuHoHa, — 70°/72° (ITo.I'n);

—  DIIOKCHUJHOTO OpOMUPOBAHHOTO TJIEHKOOOpa3oBaTes, MOIU(PHUIIMPOBAHHOTO
OJIMTOMEPOM Ha OCHOBE ruipoxuHoHa, — 70°/72° (I1o.I'a.bp).

JIJ1st OIIeHKH KpaeBOro yrila CMauMBaHUs U MMOBEPXHOCTHOW PHEPTHH ObLT UCTOJIH30BaH
npubop OCA 15 ES ¢upmsr Dataphysics (I'epmanusi). KpaeBbie yribl cMauyumBaHUs
OTIPEICINIAIOT METOJOM MPOCKTHUPOBAHUS KAIIA HA DKPaH.

N3ydyeHo BiIMSHUE MPOIEHTHOTO COJEP:KaHUS BBICOKOJUCIEPCHOro (roporuiacta u
TUIOTHOCTH IUJIEHKM YHAKOBKM Ha KpaeBOM yroll CMayMBaHUS TOKPBHITUH Ha OCHOBE
SMOKCUJIHBIX TUIEHKOOOpaszoBaresneil. Pe3ynbrarthl ucclieqoBaHUN TpENCTaBICHBl Ha

pucyHkax S u 6.
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~ : . ik ]

50 . i .
o 1 2 3 4 5 1.2
ConeprxkaHne BBICOKOUCIIEPCHOTO ConeprxaHne BBICOKOIUCIIEPCHOTO
dTopomnacta, % Mac. ¢dToporutacta, % mac.
1 —TIlo.Pu., 2 — Io.Ilp.,3 — [To.I'A., 4 — Ilo.I'n.Bp.

Pucynok 5 — BuusHHe nOpoOUEHTHOrO Pucynok 6 — BnusHuEe MIOTHOCTH IJIEHKH
colepxKaHus BBICOKO/IMCTIEPCHOTO IJICHKOOOpa3oBaTeisi Ha KpaeBoll  yron
¢dTopormyacTa Ha KpaeBOM yrojl CMauyMBaHUS CMa4yuBaHUs 3MOKCHTHOTO MTOKPBITHS,
AIOKCUIHOTO MTOKPBITHS, MOIU(PUITUPOBAHHOTO pa3IuYHBIMU
MOJIU(PUIIUPOBAHHOTO pa3IMYHBIMU OJINTOMEPAMH npu BBEJICHUU 3%
onuroMepamu (orBepautens AI'M-9) ¢dToporutacta (orBepautens AI'M-9)
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Ha ocHOBaHMY MTOJTYY€HHBIX TAHHBIX YCTAHOBIIEHO, YTO:

— P BBEJCHUU B KOMITO3UIIMIO BEICOKOAMCTIEpCHOTO (hroporuiacta ot 1 10 3% kpaeBoii
yroa cMauuBaHusi Bo3pactraeT Ha 30-40% OT nNepBOHAYAIBHOTO  3HAYCHHS
HEMOIU(DHUIIMPOBAHHOTO AMOKCUAHOTO TOKPHITHS. JlambHelIee yBeIMYeHNE MPOIICHTHOTO
coJiepaHus BBICOKOJHUCIIEpcHOrO (proporuiacta ¢ 3 10 5% He oka3bIBaeT BIMSHUSA Ha
3HAYEHUE KPAeBOTO yIJia CMAYMBAHUS;

- BBIOOP ATOKCHIHOTO TIOKPBITHS, MOAU(PHUIIMIPOBAHHOTO PA3TUYHBIMUA OJUTOMEPAMH,
CKa3bIBAaCTCS B 3HAUNTEIIHHOU CTETICHN HAa 3HAYCHUU KPAEBOTO yIila CMauyuBaHUs. UeM BhIIIIe
TUIOTHOCTh IUICHKH, TEM 3HAYCHHE YTJIa BHIIIIE.

AHaJOTUYHBIE 3aBUCUMOCTH TIPOCIICKUBAIOTCS I KOMITO3UIIUN, TOJTYYEHHBIX IMPHU
UCIIOJIb30BaHUM  OTBepautTenass Ne5, mpu  3TOM TOKPBITUSA, CHOPMHUPOBAHHBIE C
MCIOJIb30BaHUEM oTBepauTelss NoS, HMEIOT KpaeBoi yroy cMaunBanus Ha 3—5% Huxe, 4em
MOKPBITHS, CHOPMUPOBAHHBIE C UCTIOJIb30BaHUEM oTBepautenss AI'M-9.

BrnusiHue poIeHTHOTO CoAepKaHusl, INIOTHOCTH TUIEHKH MOKPBITUS U MOJIEKYISIPHOMN
Macchl iepPToprnoan’GUPHON KUAKOCTH HA KPACBOW yroJl CMAaYMBAHUSI CHHTE3UPOBAHHBIX
AMOKCHUIHBIX MOKPBHITHH, COPMUPOBAHHBIX C HCIIOJIB30BAHUEM PA3IMYHBIX OTBEPIUTEINICH,

MpeACTaBICHbl HA pUCYHKax 7, 8 u 9.
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[T10THOCTH TIIEHKH MonexkynspHas Macca
3
IUIEHKOOOpa3oBaTels, I/cM rugpodobuzaropa, r/Moib

1 —TIlo.Pu., 2 — ITo.Ilp.,3 — [To.I'A., 4 — ITo.I'n.bp.

PucyHoxk 7 — BausH©E IUIOTHOCTH IUIEHKH Pucynok 8 — BnusiHHe MOJIEKYJIIpHON MaccChl
IUIEHKOOOpazoBaTeass Ha KpaeBo  yroi nepdroprnoandGUpHOI KHUIKOCTH HAa KPaeBOM
CMa4MBaAHHUS AMOKCUIHOTO MOKPBITHS, yroJl CMauMBAaHMs SIOKCUAHOIO TIOKPBITHS,
MOU(PHUIIMPOBAHHOTO pa3IMYHbIMU MOJIU(UIIPOBAHHOTO Pa3IUYHbIMU
OJIMTOMEpPaMU IpU BBEJCHUU 3% OJINTOMEPAMU pu BBEJCHUU 3%
nepdropnoan3pupHOit KUAKOCTU nepdropnonudpupHOit KUAKOCTU
(otBepautens AI'M-9) (otBepautens AI'M-9)
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Pucynox 9 — BausiHue npoueHTHOTO CoAepKaHus
¥ MOJIEKYJISIPHOM Macchl nephToproan3hupHOit
JKUJAKOCTHU Ha KpaeBOM yroil CMadyuBaHHS
AMOKCUIHOTO MOKPBITHS, MOAU(DUIIMPOBAHHOTO
OJIMTOMEPOM  HAa  OCHOBE  THJAPOXHWHOHA
OopomupoBaHHoro (orBepauTens AI'M-9):

1 — 3moKCcHUIHOE MOKPBITUE, MOAU(PHUIIUPOBAHHOE
[IDIT ¢ MM ~1000 r/moib;

2 — 3MOKCUTHOE MTOKPBITUE, MOAUPHUIIPOBAHHOE
[TDIT ¢ MM ~2200 2/M0b;

3 — 3MOKCUHOE TOKPBITHE, MOIU(DUIINPOBAHHOE
I1DIT ¢ MM ~2800 r/moib;

4 — BMOKCHUIHOE MOKPBITHE, MOIUPUIIUPOBAHHOE
_ [TDIT ¢ MM ~3400 r/moib;

a ; 5 — SMOKCUAHOE MOKPBITUE, MOIU(DUIITPOBAHHOE

8 & B & = 8 [I®IT ¢ MM ~4000 r/MOb.
Conepxanue nepdropnonardGupHoit

JKuakoctH, % Mac.

110 1

Y

o (=

(=] (=]
1 1

KpaeBoii yroa cMauvuBaHus, ©
z

=]
=
L

BrinoiaHeHHbIE UCCIe10BaHus TOKa3alH, YTo:
— IpW BBEJEHUU B KoMIo3uluio oT 1 10 3% mnepdroprnonndGupHOi KUIKOCTH KpaeBOit
yroi cMmauuBanus Bo3pactaeT Ha 30-40% oT mnNepBOHAYAIBHOIO  3HAYEHUS
HEMOIU(DHUIIMPOBAHHOTO SMOKCUAHOTO MOKpHITHS. JlanbHellee yBeIMUYeHUE MPOIIEHTHOTO
conepxanus [IDII ¢ 3 1o 5% He BAMsAET HA 3HAUEHHE KPAEBOI'O yIJla CMAauUBaHUs;
— npu ucnons3oBanuu [IDII kpaeBoil yros cMaunBaHUs BO3pacTaer ¢ ypenuuyeHnem MM
ruapododusupyromieit 1o6asku ¢ ~1000 go ~3400 r/monb. JlanbHeiimee yBennyenne MM
ruipoGoOu3UpyIOIIeH 100aBKK HE BIHSIET Ha 3HAUCHHE KPAEBOTO yrila CMAauYMBaHUS;
— TMPU HUCIOJIB30BAHUHM AIOKCHIHBIX TIOKPBITUH, MOIU(UIMPOBAHHBIX OJIMTOMEpPAMU
CIeaHO HaOJII0JCHUE, YTO YE€M BBIIIE IUIOTHOCTh IJIEHKH SMOKCHUIHOTO TOKPBITHS, TEM
3HAQUYeHWE  KpaeBoro  yria  Bbllle. bBpoMHpOBaHHOE  JMOKCHUAHOE  TOKPBITHE,
MOJAU(PUIIMPOBAHHOE OJIUTOMEPOM Ha OCHOBE T'MIPOXMHOHA, UMEET 3HaUE€HUE KPAaeBOTo yria
cmMauuBanusi Ha 15-17% BbIllle, 4YeM OIMOKCHUJIHOE TOKPBITHE, MOIU(MUIIMPOBAHHOE
OJIMTOMEPOM Ha OCHOBE PE30PIIMHA.

AHaJIOTUYHBIC 3aBUCUMOCTH TMPOCICKHUBAIOTCS JIJIT KOMIO3UIIUMA, TOJTYYSHHBIX MPU
WCIIONB30BaHUM  oTBepauTenss No5, Tpu  3TOM  MOKPBITUS, CHOPMHPOBAHHBIE C
HCIIOJIb30BaHUEM OTBepAUTENs NeS, MMEIOT KpaeBoM yroj cMaunBaHus Ha 3—5% Huxe, yem
MOKPBITHS, C UCTIOJIb30BaHuEM oTBepautenst AI'M-9.

Pe3ynbrathl uccienoBaHUi BIMSHUS MPOLIEHTHOTO COJEP KaHUs, TUIOTHOCTH TUICHKU
MOKPBITUSL M MOJIEKYJSIpHOH ~ Macchl  nepdTopnoiudGUpHOM  KUAKOCTU  C
TPUATOKCUCUIIAHOBBIMU TPYIIIAMM HAa KpAaeBOM yrol CMauyMBaHUS CUHTE3UPOBAHHBIX
AMOKCUIHBIX MOKPBITUH, CPOPMUPOBAHHBIX C HCIIOJIB30BAHUEM Pa3IMYHBIX OTBEpIUTENCH

npeacraBieHbl Ha pucyHkax 10, 11 u 12.
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KpaeBoii yroa cMauvBaHusl, ©
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[110THOCTH TIIEHKH
IeHK00Opa3oBaTes, r/cm’

Pucynoxk 10 — BausiHue npoueHTHOro coep KaHus
nephToprnoaudhupHOMI KUJKOCTH c
TPUAITOKCUCHIIAHOBBIMH TPYNIIAMH Ha KpacBOM
yroJl CMayuBaHHUS  3MOKCHUIHOTO  IMOKPBITHS,
MOJIU(DHUIIMPOBAHHOTO PANIMYHBIMUA OJIMTOMEPAMH
(otBepautens AI'M-9):

1, 2, 3 — [To.Pu. ¢ cogepxkanuem I[IOIITC ¢ MM
2200/3400 /4000;

4,5, 6 — Ilo.Ilp ¢ conepxkanuem [IOIITC ¢ MM
2200/3400/4000;

7, 8,9 — Ilo.I'n. ¢ conepxkannem [IOIITC ¢ MM
2200/3400/4000;

10, 11, 12 —ITo.I'n.bp ¢ conepxanuem [IOITTC c MM
2200/3400/4000
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100 :

1000 2000 3000 4000

MornekymsipHas Macca
ruapododuzaropa, r/Moib

1 —Ilo.Pu., 2 —Ilo.Ilp.,3 — Ilo.I'x., 4 — ITo.I'n.bp.

Pucynox 11 - BinsgHMe mIIOTHOCTH IUIEHKH Pucynox 12 - BnusiHHe MOJIEKYISpHOU
IUIEHKOOOpa3zoBaTenss  Ha  KpaeBoW  yroia Macchl TepPToproaudIPUPHON KUIKOCTH C
CMauMBaHUS SMOKCHIHOTO MTOKPBITHS, TPUATOKCUCWIIAHOBBIMM ~ TpyNIaMH  Ha
MOJIU(PHUIIMPOBAHHOTO PA3TUYHBIMUA OJIUTOMEPAMHU KpaeBOM Yroj CMauuMBaHUS SIOKCHIHOTO
npu  BBeAeHuH 3%  mepPpTOpHOIMIPUPHOIA MOKPBITHS, MOJIM(ULIIPOBAHHOTO
KUAKOCTU C TPUITOKCUCHUIIAHOBBIMU TpyMNIaMH Pa3IMYHBIMU OJUTOMEPAMHU NPU BBEICHUU

(otBepautens AI'M-9)

3%  ruapodoOuzaropa  (OTBEpAUTETH
AI'M-9)
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Ha ocHoBanmm wuccnemoBanuii TUAPOPOOM3HPYIONIMX J00ABOK YCTaHOBIIEHO, YTO
JOCTH>KEHUE MOCTOSHHOTO 3HAYEHHsI KPaeBOro yria CMauMBaHUS HACTYAET IIPU COAEPKAHUU
n006aBku 3%. IT0 MOXKHO OOBSCHUTH TE€M, YTO MPHU JOCTUXKEHUU STOTO 3HAYEHUS TLIOIIAIh
MOBEPXHOCTH MaKCUMAJIbHO HachllaeTcs ruipogoduzaTopom. [Ipu ganpHeileM yBennueHH
coziepxkanust TupodoOu3aTopa B KOMIIO3UILIUU T00ABKAa HAYMHACT PACTIPEICIISTHCS B 00beMe
MOKPBITHS U HE BIMSAET Ha 3HAYEHHUE KPAeBOTrO yIila CMAaYMBAHHUA.

Taxke yBenmMYeHHE 3HAYEHUs KpaeBOro yIila CMauyMBaHusA HOpU (HOPMUPOBAHUU
MOKPBITHSL € ucnojb3oBaHueM oteepautenass AI'M-9 nHa 3-7% 1o cpaBHEHHIO C
HCIIOJIb30BaHUEM OTBepAUTENs Ne 5 MOKHO OOBSICHUTH TEM, 4TO B cocTaBe oTBepAuTesss AI'M-
9 IOMOJIHUTENIBHO COIEPKATCS TPUITOKCUCUIAHOBBIE TPYIIIbI.

VBenuueHne KpaeBOro yrjla CMauyMBaHUSA C YBEJIMYEHHEM IUIOTHOCTH IUIEHKH
TUIEHKOOOPa3yoIIero MOXKHO OOBACHUTH TEM, YTO MPHU MOIMMEpHU3aluu Tuiapododusarop
0oJiee IPOYHO 3aKPETIAETCS B MOKPBHITUU C HAUOOJbIIEH MITOTHOCTHIO IJIEHKH.

Ha ocHOBaHMM pe3ynbTaTOB M3MEPEHHs KpPAaeBbIX YIJOB CMAauMBaHUS MOKPBITHIA
OIpEeNEssUI YHUBEPCAIbHYIO XapaKTEPUCTUKY MOBEPXHOCTH — 3HAUYEHUE €€ MOBEPXHOCTHOU
SHEpPruM, KOTOpas SIBISIETCS CIEACTBUEM HECKOMIIEHCUPOBAHHOCTH SHEPrHMM KOTE€3MHM Ha
MOBEPXHOCTH pazaena (a3 TBeproe Teao/Bo3ayx. IloBepXHOCTHasi 3HEprus TBEPAbIX Tel
paccuuThIBaeTcs o popmyie:

vr =1/27x(1 + cos0) (1)

rJe:

Y+ — NOBEPXHOCTHAS SHEPTHs TUIEHKH, MJK/M?; Y5 — TIOBEPXHOCTHAS DHEPTUS TECTOBOM
KUJKOCTH, KOTOPOH ABJISIIACH BOJA, 11 KOTOPOM Y = 72,7 MIIK/M?; 0 — yros cMauMBaHust
TBEPJI0M TOBEPXHOCTHU TECTOBOU KUJIKOCTBIO.

Paccunrtannpie  cpegHue — 3HAYEHUs ~— NOBEPXHOCTHOM  DHEPIUM  IOKPBITHHI
wienkoobpazosareneit [1o.Pu., [To.Ilp., [To.I'n., ITo.I'n.Bp. nmpuBenens Ha pucynke 13 wu
MIOJTyYEHBI C UCTIOJIb30BAHNUEM:

- BbicokoaucriepcHoro @ T B konmuectse 3%;

- I1IDIT ¢ MM ~3400 r/moib B kKonuuectse 3%;

- [MPIITC ¢ MM ~2800 r/momnb B konuyecTse 3%.

OTH 7K€ KOMIO3UIMH ObLTH BBIOPAaHbI HCCIIEI0BAaHUI CTaOMIbHOCTH THIPO(OOHBIX CBOIMCTB U
M3YYEHUS BIMSIHUS BEIOOPA OTBEPAMUTENS U IJICHKOOOpa30BaTelIs.

CrabunbHOCTh TUAPOPOOHBIX CBOMCTB IUIEHKOOOpa3zoBaTeneil OlleHUBajlach IMpH
MPOBEJCHUM WCHBITAHUM Ha CTOMKOCTh K 3%-HOomMy BoagHomy pactBopy NaCl.
[IpogomxutenbHOCTh UcTibITaHui cocTaBmiia 480 4. Pe3ynbTaThl HCTIBITAHUN TIPECTABIICHBI

Ha pucyHke 14.
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TlepdTopnoaradupHas
FHIrocTEs ¢ MM 2200
40 St TepdropnonmadapHan

$Toponnact EHEIKDCTE ¢ MM 2800 Iepdropmomasdupras MMepdropmommsdmpran
I/ MOTE EHAROCTE © MM 3400 SEHIROCTE ©
u 4000 r/vons TPHYTOKCHCHIAHOEEMH

TPYIIaMH

M HU ast CpXH b 3||l"l/lﬁ, CM3|‘J'IH HC||aCTal.II.[HX l'lOKprTl/Iﬁ

Ore.Ne5 Ore ATM- O . Ne5 O ATM- O Ne5 Ot ATM- Ore.Ne5 Om AIM- Ore Ne5 Orme ATM-
9 9 9 9 9

[ToBepxHOCTHAS SHEPTHUS TOKPBITHS, M)XK/ M2

B [IneHkooOpazyiomee ™ [IneHEOOOPAZyIOIIHE ® TIneHKOOOPAZVIOMIHE TIneHkooOpazyomHe
Ha OCHOBE Pe30pUHHA  HA OCHOBE MHPOKATEXHHA HAa OCHOBE THAPOXHHOHA  HA OCHOBE FHAPOXHHOHA OpPOMHPOBAHHOTO

Pucynok 13 - Cpeanue 3Hau€HHs IOBEPXHOCTHOM SHEPrUM MOKPHITHH IpU HCIIOJIB30BAHUU
pa3IUYHbIX MOJIU(PUKATOPOB

1204 | Pucynok 14 - U3menenue KpacBoro yria
: CMauMBaHMS SIMOKCUIHBIX TMOKPBITUHA, MpH
110 ~ : -4 wucnoeltanusax B BogHoM pactsope NaCl:

1 — I[To.Pu. (otBepauTens Ne 5);

1 2 —TIlo.Ip. (orBepautens Ne 5);

1 3—Tlo.I'n. (otBepauTens Ne 5);

4 —Tlo.I'n.bp. (oTBepauTens Ne 5);

5 — Io.Pu. (otBepauTens AI'M 9);

| 6 —TIlo.IIp. (otBepauTens AI'M 9);

{1 7-Ilo.I'n. (otBepautens AIT'M 9);

1 8 —Ilo.I'n.bp. (otBepautens AI'M 9).

70 1

KpaeBoii yron cMauvBanus, ©

60 ~

0 100 200 300 400 500
[IponomxutenbHOCTh UCTIbITaHUH B 3%-HOM
BogHOM pactBope NaCl, uac

[TonydeHHbIe pe3yabTaThl CBUJETENBCTBYIOT O TOM, YTO:

— CHIDKEHHUE 3HAa4YeHWIl KpaeBOro yriia cMayuMBaHUs B OOJIbLICH CTENEHHU 3aBUCUT OT
BBIOOpAa  AMOKCHUJHOTO  IIEHKOOOpa3ymomero, MOAU(UIIMPOBAHHOTO  Pa3TMYHBIMU
onuroMepamu. Jlydmuii pe3yapTaT noiayyeH A OpOMUPOBAHHOIO ATIOKCUIHOTO MOKPBITHUS,
MOAU(PUIIMPOBAHHOTO OJIMTOMEPOM Ha OCHOBE TMAPOXHUHOHA, M OH cocTaBisieT oT 5 10 13%
B 3aBUCHMOCTH OT THIa HCIOJb3yEMOI'0 OTBEpAMUTENS MpPU (HOPMHUPOBAHUU TMOKPBITHS.
ONOKCUIHBIE TOKPBITUSA, MOIU(UIUPOBAHHBIE OJIMTOMEPOM HAa OCHOBE pPE30pLHUHA,
MPAKTUYECKH BO3BPALIAIOTCA K CBOEMY IE€PBOHAYAJIBLHOMY 3HAYEHHIO. OJTO MOXKHO

OOBSICHUTH  TEM, UYTO  TOKPbITUE  OpPOMHPOBAHHOTO  AMOKCHUAHOTO  IMOKPBITHUSA,
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MOIU(UIIMPOBAHHOTO OJIMTOMEPOM Ha OCHOBE TMAPOXMHOHA, 00J1aaeT Hanbosee IOTHON
IUIEHKOH U IIpY MOJIMMEpHU3ay THAPo¢doOU3aTop 3aKpeIIsieTcs 00aee IPOYHO, YTO MENIaeT
€ro BBIMBIBAHUIO WJIM MUTPALIUU BIITYOb OKPBITHS;

— B MEHbIIIEH CTETIEHU HA 3HAYEHUH KPAeBOTO yria CMAayMBaHUS CKa3bIBAETCS BIUSHUE
OTBEpPIUTEIIS, UCIOJIB3YyEMOro Mpu (opMHUpOBaHUM NOKpbITHS. IlaneHue kpaeBoro yria
CMauMBaHMs IpU HCHOJAb30BaHMU oTBepautenss Ne 5 Ha 4-6 % Oonpmie, yem mnpu
ucnoJib3oBaHuK oTBepaAnuTenst AI'M-9. 9T0 MOKHO OOBSICHUTH TEM, YTO MPU UCIIOJIb30BAHUU
orBepautens  AI'M-9 B mOKpeITUM  (OPMHUPYIOTCSI ~ XMMHYECKH  CBS3aHHbBIE
TPUAITOKCUCUJIIAHOBBIE ~ TpPYNINbl, KOTOpPblE B  MEHbIIEH  CTENEHH  IOJIBEPKEHBI
NEeperpyniupoBKaM B MPOLIECCE UCTTBITAHUN.

AHaJOrM4YHbIlE 3aBUCHUMOCTH IPOCIEKHUBAIOTCS JUIsI KOMIIO3ULIMM, MOJYYEHHBIX MpPH
UCIOJIb30BAHUM  NepPTOpHoaudUPHONA  KHJIKOCTH M (ToporiacTa B KadyecTBe
rupoPoOu3UpyIOIINX J0OABOK.

[Tpu ucnbpITaHUSX CTOMKOCTH MOKPBITHUS K BOJOMOTJIOLIEHUIO TUIEHKU MPOCIEKUBAIOTCS
TaKHe K€ 3aBUCUMOCTH, KaK U IIPU UCTBITAHUAX HA CTOMKOCTD OKPHITUSA B 3%-HOM BOJTHOM
pactBope NaCl. Pe3ynapTaTsl HCHBITAHMH Ha CTOMKOCTb SIOKCUAHOIO IOKPBITHA K

BOJOIIOTTIOIMICHHUIO IINICHKHU IIPEACTABJICHLI Ha PUCYHKC 15.

. . . . . . : Pucynok 15 - BriusiHue MIOTHOCTH TUIEHKH

3 —TIlo.I'n. (otBepaurens AI'M-9);

4 1 4-Tlo.I'nbBp. (orBepmurens ATM-9);
5 —TIlo.Pu. (otBepauTens Ne 5);

6 — Io.Ilp. (orBepauTens Ne 5);

. AIIOKCHTHBIX TTOKPBITHH,
X 0,204 J

< ruipodhoOU3NPOBAHHBIX

= nepdropnoan3prupHOi KHUJIKOCTBIO
2 0.15- | C TPUITOKCHCHMIAHOBBIMU  TpPYyNIIAMH  C
5 MoJIeKyJIsipHOMT  Maccoit ~2800 r1/Moub,
= B KomyecTBe 3% Ha BOJONOITIOUICHHE
GE)I 0,10+ . IJIEHKH:

% 1 —ITo.Pu. (otBepmurens ATM-9);

= 2 —To.Ilp. (orBepautens AI'M-9);

S 0,05 4 -

=S¢

)

2]

0004
1,2 1.3 1,4 1.5 1,6

[110THOCTB TINIEHKH MeHKooOpasosatens, r/cm® 7 —Io.I'n. (orBepaurers Ne 5);
8 —IMo.I'n.bp. (orBepauTens Ne 5)

Ha ocHOoBaHMU MPOBEJEHHBIX UCIBITAHUM YCTaHOBIIEHO, UTO:
—  BOJIOTIOTJIONICHHWE TUICHKH B OOJBINEH CTEINEHH 3aBUCUT OT BBHIOOpA AMOKCHUIHOTO
MJIEHKOOOpa3oBaTessi, MOAUPUIIMPOBAHHOTO PA3IUYHBIMH OJUTroMepaMu. Yem Oosiblie
IUIOTHOCTH IJICHKH, TEM BOJOIIOTJIOIIECHUE HIKE;
— 1pH ucnofib3oBaHuu otBepautesii AI'M-9 BogonornouieHue mieHku Huxe Ha 10-50% B

3aBUCHMOCTH OT BI>I6paHHOFO HHCHKOO6p&30BaTCJI$[, 4CM IIpH UCIIOJIB30BAHHUU OTBCPIAUTCIIA Ne 5.
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I'naBa 4. Co3nanme 3MaJjieii Ha OCHOBe JMOKCHIAHBIX IUIEHKOOOpa3oBaTelell W
HCCJIeI0OBAHUE BJIMSHHUS IUIOTHOCTH IUICHKH NOKPBITHS HAa (PU3HKO-MEeXaHHMYeCKHe
cBoiicTBa 3MaJjieil. HatypHble W ycKkOpeHHBbIE JIa0OpaTOPHbIe UCIBITAHUS MOKPBITUSA
«IIporuapod»

[Ipu pa3paboTke 5SMald M3rOTOBJIEHBI J1A0OpaTOpHbIE TMapTuM Ha Oasze 4
IJICHKOOOpa3oBaTeiae u 4 peuentyp ¢ pa3IUyHbIMU TUMAMH TUAPOPOOU3ATOPOB U UX
KOJIM4ecTBOM (Bcero 16 coctaBoB):

- SMallb HAa OCHOBE OSIOKCHAHOIO IUIEHKOOOpa3zoBaTens, MOAU(ULIHUPOBAHHOIO
OJIMTOMEPOM Ha OCHOBE pe3opuuHa (Om.Pu);

- SMallb HAa OCHOBE OSIOKCHAHOIO IUIEHKOOOpa3zoBatTenis, MOIu(UIHUPOBAHHOTO
OJIMTOMEPOM Ha OCHOBe nupokaTexuna (Om.I1p);

- Majlb Ha OCHOBE OSIOKCHJIHOIO IUIEHKOOOpazoBaTelns, MOIU(PUIMPOBAHHOTO
OJINTOMEPOM Ha OCHOBE ruapoxuHoHa (Om.I'x);

- OpoMupOBaHHasi 5Mallb Ha  OCHOBE  SIOKCHJIHOIO  IJICHKOOOpa3zoBaTels,
MOAU(PUIIMPOBAHHOTO OJIUTOMEPOM Ha OCHOBE ruapoxuHoHa (Om.I'a.bp).

CootHomeHue IUIEHKO0Opa3oBaTels, MOJHU(PHUIIPOBAHHOTO OJIUTOMEPOM,
rupopodusupyroel 100aBKH, TUTMEHTOB U pacTBOpUTENel npuBeAeHbl B Tadbmuue 3. Jlns
M3rOTOBJICHUSI AMAJI MCIOJB30BAJMCh TAaKWE MHUITMEHTBI, HAIOJHUTEIN M PacTBOPUTENH,

KOTOpbIE TPAIULIMOHHO MPUMEHSIOTCS B JIAKOKPACOUYHOU OTPACIH.

Tabmuua 3 - CooTHolleHue MJIeHKooOpa3zoBaTens, MOAU(PHUIMPOBAHHOTO

OJINTOMEPOM, TUAPO(POOU3UPYIOIIEH 100aBKH, TUTMEHTOB U paCTBOPUTEIICH.

Maccosas nois, %

Ne | HaumeHoBaHME KOMIIOHEHTA, MapKa, COPT Penenrypa

1 2 3 4

Onokcuanbli mienkooodpazosarens (I1o.Pu., o Ip.,
IMo.I'n., [o.I'n.Bp) 54,9 | 55,9 | 54,9 | 55,9

2 | @ropomnact «XRENOL 2400» 2,7 — 2,7 —

[TepdropnonuspupHast )KUAKOCTH C TPUITOKCUCUITAHOBBIMHU

3 . . 30 | 3,0 — —
TpyNIaMu ¢ MOJIEKYJSIpHOM Maccoii ~2800 r/monb;
[TepdTopnonuapupHas )KUIKOCTb C MOJIEKYIISIPHON Maccoi
4 - - 30 | 3,0
~3400 r/mMoJIB;
5 | IlurMeHTH U HaOJIHUTEIN 31,8 | 34,3 | 33,6 | 34,3
6 | PactBopurenu 76 | 6,8 | 58 | 6,8
UTOro 100 | 100 | 100 | 100

Kak mnoxazamu ucCHbITaHMS, NPOBEAEHHBbIE HAa PA3JIMYHBIX IJIEHKOOOPa3yIOLIUX,

BBICOKOJIMCIIEPCHBIN (PTOPOILIACT HE AAET BHICOKUE IMOKA3ATENN KPA€BOI'O yria CMauuBaHHUs,
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Y MCIIOJIb30BaHUE JTAHHOTO MOJU(PHUKATOPA B Ka4eCTBE €AMHCTBEHHOTO THApodoOr3aTopa He
ABJIAETCA  LEJIeCO00Opa3HbIM, [OATOMY €ro HCIOJb30BAIM KAk JOIMOJHUTEIbHBIN
ruapododuzarop. OtBepautens Ne 5 ObUl HCKIIIOYEH W3 HMCHBITAHUM, T.K. MOKPBITHS,
c(OpMUpOBaHHBIE C €TI0 UCIOJIB30BAHUEM, UMEIOT 00JIee HU3KHUE MOKAa3aTeln KpaeBoro yria
CMauMBaHMs, M Oojee BBICOKME 3HAUYECHMsI BOJOIOIVIOUICHUS IUJIEHKH, YeM IpHU
UCIO0JIb30BaHuM oTBepauTens AI'M-9.

Jlanee wuccnenoBanu TBEPAOCTh M IUIOTHOCTh IUIEHKM TIOJYYEHHBIX OSMalei, ux

(yHKIMOHANIbHBIE CBOMCTBA, IPE/ICTABJICHBI B TaOIuUIIE 4.

Tabmua 4 — TBepmocTb TMOKPHITUS M IJIOTHOCTh IUIGHKH — pa3pabOTaHHBIX
TJIEHKOOOpa3oBaTesieh.
HaumeHnoBanue nokasarens OM.Pu. | OmlIlp. |OmI'n. | Om.I'nbp.
TBepaOCTb NOKPBITHS 10 MASITHUKOBOMY IIPHOODY,
P p Y HpHDOPY: | 5 0,6 0,7 0,9
y.€.
[110THOCTH MIICHKH IJIEHKOOOpa3oBarenei, r/cm? 1,4 1,5 1,7 1,9

[IpoBeieHHBIC WCCIICAOBAHMS BIMSHUS TUIOTHOCTH IUIGHKA SMAaJIeBOTO TOKPHITUS Ha
yIETbHBIN H3HOC TI0 MACCE MOKA3aJId, YTO C YBEIMYCHUEM TUTIOTHOCTH TUICHKH AMAJTM 3HAUUTEITHHO
BO3PACTaeT YCTOMUMBOCTH MOKPBITUS K ucTtupanuto oT 30% mo 40%, (pucynok 16). Biusuue
TBEPOCTH TTOKPHITHS Ha TAKKUE MOKA3aTENN, KaK MPOYHOCTh TUICHKH MIPH yIape U JIaCTUYHOCTh
TUIEHKU NPpH U3rude, MpuBeIeHbl Ha pucyHkax 17 u 18.

Ha ocHOoBaHWMU MOJYyYEHHBIX JAHHBIX BIUSHUS TBEPAOCTH TOKPBHITHS HA MPOYHOCTH
IJICHKH MPU yAApe U SJACTUYHOCTH TUICHKU MPU U3TH0e yCTaHOBJIEHO, YTO:

— 3HAYEHUE TBEPAOCTH IUIEHKHU B auama3zoHe ¢ 0,5 mo 0,7 y.e. He MEHsSET 3HAYCHUS
AMACTUYHOCTH IJICHKHU TIPU U3rH0e ¥ MPOYHOCTH TUICHKU TIPHU y1ape;
—  YBEIUYEHHUE TBEPJOCTH TUICHKU CBbIIe (0,7 y.e. MPUBOAUT K OXPYMTUMBAHUIO TIOKPBITUS U

YXYAIICHUIO 2JIACTUYHOCTHU IIJICHKH ITPKU n3rude u IIPOYHOCTH IIJICHKHU IIPHU yaape.

Pucynok 16 - BiausiHre n0THOCTH IIEHKA
MOKPBITUS Ha YIAEIbHBIM U3HOC 110 MACCE:
1 — Om.Pu., Om.IIp., Om.I'n., Om.I'n.bp

3

g

2 (V]

o = (pererirypa 1);

2 :ﬁ | 2 — Dm.Pu., Om.IIp., Om.I'n., Om.T'n.bp
5 = (peuenrypa 2);

,; 2 1 3 -3Om.Pu., Om.IIp., Om.I'n., Om.I'n.Bp
=l 5 (petenypa 3);

% 4 — Om.Pu., Om.IIp., Om.I'a., Om.I'n.bp
;t (peuentypa 4).

(=31

t T T T
14 1.5 1.6 1.7 18 19
[IJI0THOCTB IUICHKH SMaH, T/cM’
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TBepOCTh MOKPHITHS, V.€. TBepLOCTb OKPHITHS, Y.C.

1 — Om.Pu. (peuentypa 1- 4), 2 — Om.Ilp. (peuentypa 1-4), 3 — Om.['1. (peuentypa 1- 4),
4 — Om.I'n.bp (peuentypa 1- 4).

Pucynok 17 - Bnusinue TBepiocTH NOKphITUS HA PucyHok 18 - BiausiHue TBepaoCTH MOKPBITUSA
IIPOYHOCTh NOKPBITUS NIPU yJ1ape Ha 3JIACTUYHOCTb IJICHKU IIPU U3TH0Oe

Jns nanpHEWIIMX ucclieIoBaHui Oblia BeIOpaHa perentypa 1 ajis sMajneil Ha OCHOBE
SMOKCUJIHOTO TUIEHKOOOpaszoBaTessi, MOAU(GUIMPOBAHHOTO OJIMTOMEPOM Ha OCHOBE
pe30opIrHa/ MUPOKATEXUHA/TUIPOXUHOHA, T. K. OHM UMEIOT HamboJiee BHICOKHE MOKa3aTeNH
KpaeBoro yria CMauWBaHUs, YCTOMYMBOCTU K HCTUPAHUIO M HU3KOMY BOJOIOTJIONIEHUIO
MJICHKHU MOKPBITUS. bpoMupoBaHHas sMajab Ha OCHOBE SIOKCHIHOTO TUICHKOOOpa3oBaTes,
MOAU(PUIIMPOBAHHOTO OJIMTOMEPOM Ha OCHOBE THAPOXWHOHA, OblIa MCKIIOYECHA U3
WCCNIEIOBAaHUM, T.K., HECMOTPS Ha XOpPOIIHME TOKa3aTelid KpaeBOro yrjia CMayuBaHWS,
BBICOKYIO YCTOMYMBOCTh K UCTHPAHHUIO M HU3KOE BOJOMOTJIONICHUE TIJICHKH MOKPHITHS, OHA
MMEET HU3KYIO MPOYHOCTh MPH YJape U HU3KYIO DIACTUYHOCTD MPHU U3THOE.

CrabmibHOCTh TUAPO(OOHBIX CBOMCTB HSMajied OLEHUBAJach MpPU MPOBEACHUU
WCIIBITAHUN HA CTOMKOCTH K BO3JCUCTBUIO UCKYCCTBEHHONW MOPCKOM BOjAbl. OOpa3Iisl ObuH
nomernieHsl B 5%-Hbiii BoaHbld pacTtBop NaCl mpu temmeparype (40+£1)°C u adpanmm.
[IponomkurensHoCcTh uchbITaHUM cocTaBuiaa 2000 4, YTO COOTBETCTBYET S rojam
AKCIUTyaTaluu B MOpckoi Boje B cooTBeTcTBUU ¢ MCO 12944-6. Pe3ynbTaThl NpeACTaBICHBI
Ha pucyHke 19.

[Tpu ucnipITaHUSAX dMasnei, MOTUGUIIMPOBAHHBIX PA3IMYHBIMHA OJIATOMEPAMH, TTOTYICHBI
aHAJOTUYHBIE PE3yJbTaThl, KaK U MPU UCTIBITAHUSIX IJIEHKOOOPa30BaTEIICH:

— YMEHBIIICHWE KpaeBOro yIJia CMayuBaHUS 3aBUCUT OT BBIOOpA AIOKCHIHOTO
TJICHKOOOpa3oBaTelist, MOAU(PUIIMPOBAHHOTO PA3IMYHBIMUA OJINTOMEPAMU;

— HAWIYYIIMA pe3yabTaT MOJYy4eH ISl SMOKCUIHOTO IMOKPBITUSA, MOAUPUIHUPOBAHHOIO
OJINTOMEPOM Ha OCHOBE THAPOXMHOHA, U coctaBisier 10%, 3HaueHUE KpaeBOro yria
CMa4MBaHMs ocTaeTcsi Ha ypoBHE 105°, TO ecTh, MOKPHITHE COXPAHSET CBOU THIPO(POOHBIE

CBOMCTBA HA IPOTSHKEHUH S JIET;
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— BNOKCHUIHBIE MOKPHITHS, MOAU(PHUIIMPOBAHHBIE OJUTOMEPOM Ha OCHOBE NMUPOKATEXHHA U
pe3opuuHa, nocie S00 yacoB UCIBITAHUN UMEIOT 3HAYEHUS KPA€BOI'0 YIJla CMAUYNBAHUS HUXKE

100° u TepsitoT cBoM rusipodoOHBIE CBOKCTBA.

130 Pucynok 19 - M3MmeHeHue KpaeBOoro yrjia cMaulBaHHUS
°. HMAJIEBBIX TOKPBITUM BO BPEMEHU IPU HCHBITAHUAX
3 1201 B HICKYCCTBEHHOM MOPCKOii BOji€.
c:v; o \ 1 — Cucrema NOKpBITHNA:
= I Omanb «Aprod I1I» — 2 cnos — 240 mxm
S 004 3 OMaib, MOAU(PUIMPOBAHHAS OJIMTOMEPOM Ha OCHOBE
: 2 rupoxuHoHa, 1 ciot — 100 Mxm
g %1 2 — CucreMa MOKpBITHIA:
% %0 3 OmManb «Aprod O1II» — 2 cnos — 240 Mmxm
8 Omaiib, MOAU(ULIPOBAHHAS OJTUTOMEPOM Ha OCHOBE
& 7 —_— nupokarexuna, — 1 cioi —100 Mkm
M0 250 500 750 1000 1250 1500 1750 2000 2250 3 Cycrema MOKpPBITHIL:
IIponomKuTenbHOCTh UCIIBITAHUI B Omanb «Aprod OII» — 2 cnost — 240 MKM
5%-nom Boanom pactBope NaCl, u OMaib, MOAUPHUIMPOBAHHAS OJIMTOMEPOM HA OCHOBE

pesopuuHa, — 1 cioit — 100 Mxm

Jlnst M3roToBiEeHMs] IUIEHKOOOpa3oBaTelss M SMald B YCJIOBHUSX MPOMBIIIIEHHOTO
MPOU3BOJICTBA OblJIa BbIOpaHa »HMallb, MOAM(PUIIMPOBAHHAS OJMTOMEPOM Ha OCHOBE
THIPOXUHOHA. B YCIOBHSX MPOMBINUICHHOTO MPOU3BOJCTBA ObllIa BBIMYIIEHA OIBITHO-
MpOMBIIIIIeHHas mapTus jtaka «IIporuapod» Ha OCHOBE OJIUTOMEpa THAPOXUHOHA B OTIBITHO-
npoMblinieHHass — maptus  amanu  «lIporumpod».  Texwomorus  M3rOTOBIEHUS
IUIEHKOOOpa30BaTessl U AMajid BOCIPOMU3BOJIMMA B 3aBOJCKUX YCIOBUSAX, TEMIEPATypHO-
BPEMEHHBIE PEKUMBI MPAKTUYECKH MOTHOCTHIO KOPPETUPYIOT € JIa0OpaTOPHOI TeXHOIOTHen
cuHTe3a. 13-3a 6osbliero oobemMa CHHTE3UPYEMBIX BEILIECTB HE3HAUUTEIIBHO YBEJIINYNBACTCS
Bpemsi mpotekaHusi peakuuu. [loamumcan axkt BHenpenus osmanu «lIporumpod» Ha
AO «Conukamckuii 3aBoj] «Ypan». Ha xuMuueckuii coctaB 1 crmocod M3rOTOBJICHUS IMaU
nonrydeH nateHT Ne 2602553 Ha uzobperenue «Heobpacraromas smans [IPOTIPODy.

KommnekcHpIM  KpuTepreM OIEeHKH 3(PGEKTUBHOCTH HEOOpaCTaOLWIEr0 MOKPBITUS
SBIIIFOTCSL €T0 HATYpPHBIE WCIBITAHUS, TOXTOMY I TIOJYYCHHsS] OKOHYATEIIbHBIX
pe3yJabTaTOB, KAaCAIOMIMXCS YCTOWYMBOCTH K OOpacTaHUIO, ObUIM MPOBEJCHBI TaKHE
UCIBITaHUS. {711 ATOTO HA MPEANPUATHU B aKBATOPUH UepHOro Mops OBUIO MPOU3BEICHO
ONBITHOE HaHeceHHe MaTepuanoB «Apro¢p Oll», «IlIpormapod» Ha MOABOAHYIO HYACTh
kopnyca Mopckoro tpancnopTHoro cpenctBa «IICK-139». OmnbiTHOe oOKpammBaHue
BBIMOJIHSJIOCH B COOTBETCTBHM C TEXHOJOTMYECKUMHU HHCTPYKIMSIMH IO HAHECEHHIO,
pa3paboTaHHBIMU C YYaCTHEM aBTOPA, U MPOBOIMIIOCH 110 CIEAYIOLICH CucTeMe:

—amanb «Aprod III» (kpacHo-kopuuHeBasi) — 2 ciios — 240 MKM;

—amainb «IIporuapod» (kpacHo-kopuuHeBas) — 1 cimoit — 80 MKM.

Ananuz JaHHBIX (1)0TOC’I>€MKI/I IIOKa3bIBACT, YTO:
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— Ha IIOJBOJHOM 4YacTHM KOpIyca B HOCOBOM YacTH CyJIHa KOPpPO3UsS OTCYTCTBYET.
HabGmomaercs  HeOosblias — OakTepHalbHO-CIM3KMCTasg — IJIeHKAa.  MakpooOpactaHue
oTCyTCTBYET. IIOKpBITHE UMEET YAOBIETBOPUTEIBLHOE COCTOSIHUE. Pe3ynbpTaThl OTOCHEMKHU
HOCOBOM YacTH CyJHa NpeAcTaBieHbl Ha pucyHke 20 (a);

— Ha IOABOAHOM 4YacTH KOpIIyca B CpeJHEH M KOPMOBOM 4YacTAX CyJHA KOPpO3Hs
OTCYTCTBYET.  bakTepuanbHO-CIM3UCTas IUIEHKa  OTCYTCTBYeT. MakpooOpacranue
OoTCyTCTBYET. IIOKpBITHE UMEET yIOBIETBOPUTEIBLHOE COCTOSIHUE. Pe3ynbTaTsl POTOCHEMKH
CpellHel U KOPMOBO 4acTu CyJiHa IpejcTaBieHbl Ha pucyHke 20 (0, B);

— 10 pe3yabTatam ocMoTpa nokpsitue umeeT 6amn 5 mo FOCT PB9.412-2001.

a §) B
Pucynok 20 - Buerawuii BUJ1 OJIBOJAHON YaCTH KOpITyca Cy/IHa B HOCOBOI yacTH kopabis: (a), B
cpenHeit (0) 1 KOpMOBOH YacTsX (B).

C yuyeTroMm pe3ynbTaTOB HATypHBIX HCHbITaHUKH B HOsAO0pe 2020 r. mojamucaH axT
BHeApeHus HeoOpacTaromel smanu «IIporuapod» Ha CyTOpeMOHTHOM 3aBOJE.

BeiBOABI

1. Pa3pabGorano 06e30MOLMIHOE DSMOKCUIHOE MOKPBHITHE, MOAU(PUIMPOBAHHOE
OJIUTOMEPOM THAPOXMHOHA U NEPPTOPHOANIPUPHON KUIKOCTHIO C TPUITOKCUCUIIAHOBBIMU
TpylnnaMu, CIOCOOHOE COXpaHATh THAPOGOOHBIE CBOMCTBA B TEUEHHH S JI€T, YTO
MOATBEPKIACTCA KIMMATHUYECKUMHU HCHbITaHUsIMU B cooTBercTBUu ¢ MCO12944-6. (Ha
XMMHUYECKUH COCTaB M CIOCOO M3TOTOBIEHUS SMaiH moiydeH mareHT Ne 2602553 Ha
nzooperenue «Heobpacraromas smans [IPOTUIPODY).

2. YcTaHOBJEHO, 4YTO NpPHU YBEIHMYEHUH IUIOTHOCTH JBYXaTOMHOTO (eHona
(Monu¢ukaTopa), yBelIuuuBaeTcs TBepA0CTh MOKpbITH ¢ 0,5 10 0,9 y.e. ¥ MI0THOCTH MIICHKU
SMOKCUAHOTO MOKphITHs ¢ 1,2 10 1,6 /M7,

3. YCTaHOBIIEHO, YTO NPH YBEIMYEHHH TIOTHOCTH ILIEHKH MOKpbITHs ¢ 1,2 10 1,6 r/em?
BO3pacTaeT CTa0MIBHOCTh TUAPOPOOHBIX cBOWCTB Ha 40% M CHMXKAETCS BOAOMOITIOLICHHE
IUIEHKU B 2 pasa.

4. HWccrmemoBaHO BIMSIHHE pPA3MYHBIX THIPO(HOOU3aTOPOB W OTBEpAUTENEH Ha
MIOBEPXHOCTHBIE CBOMCTBA MOKPBITHA. KpaeBoil yron cMauMBaHuUs BO3PACTAET C YBEIMUEHUEM

MPOLIEHTHOTO cozaepxkaHusi ruapododuszaropoB ¢ 1 g0 3%. Kpaeoit yron cmauumBaHus
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BO3PACTAET C YBEIMICHHEM MOJIEKYIIPHON Macchl mephroprummspupHoil kuakoct ¢ ~2200
no ~3400 r1/mMonb, TpU OSTOM TMpPU MCHOIB30BAaHUU B KadecTBe ruapododuzaropa
nepPpTopHoIUIPUPHBIX KUJIKOCTEN C THPITOKCHUCHIAHOBBIMHM TPYIIAMH MOJIEKYISpHas
Macca He BIIMSET Ha 3HaY€HHE KPaeBoro yriia cMaunBaHus. [Ipy ucrnonb30BaHUM OTBEPAUTEIS
AI'M-9 3HaueHus KpaeBOro yria cMaduBaHusi Ha 3-5% BbIle, YeM MPU HCIIOJIB30BAHUU
otrBepauTens Ne 5.

5. Co3nanue TOKPBITUS C KpaeBbIM YIVIOM CMauuBaHUs He MeHee 116 ° u 3HaueHuem
IIOBEPXHOCTHOM dHepruu B auanasone 20 — 34 mJ/Dx/ M? BO3MOXHO IIPU UCIOJIb30BaHUU
ONUrOMepa THJPOXMHOHA TIPH CHUHTE3€ IUICHKOOOpa3ylolero M JajbHeHIe ero
ruapododuzanueii nepTopnodudpUPHON KUIKOCTEH ¢ TUPITOKCUCUIIAHOBBIMU TPYIIIIAMU
C MOJIEKYJIsIpHO#M Maccoii ~ 2200 r/MoJb U IPOLIEHTHBIM conepkanueM 3+0,1%.

6. Pazpaborana nabopaTopHasi TEXHOJIOTHSI M3TOTOBJICHUS BRIOpaHHBIX cocTaBoB JIKM,
BKJIIOYAIOIAsl TEMIEPAaTypHO-BPEMEHHbBIE YCIIOBUS IPOILIECCOB CHHTE3a oymromepon. Ha
OCHOBE  CHHTE3MpPOBAaHHOIO  SIOKCHJHOIO  IUIEHKOOOpa3oBaTelsi  M3TOTOBJIIEHA B
1ab0paTOPHBIX YCIOBUSX SMANh C 33JJaHHBIMUA TEXHOJIOTHYECKUMHU, (DU3UKO-MEXaHMUECKUMU
U 3alllUTHBIMH CBOMCTBaMH. B mpon3BOACTBEHHBIX ycioBUaX 3aBoaa AO «ColukaMcKuil
3aBoAl «Ypam» OTpaboTaHa TEXHOJIOTHUS W3TOTOBIICHUS ITUIEHKOOOpa3oBaTelss M SMaJH.
N3roToBiieHa ONbITHO-NPOMBIIITIEHHAS MapTusa Marepuaia. [lognucan akT BHEAPEHUS dMaTu
«IIporuapod» Ha 3aBone AO «ConrkaMckuii 3aBoj] « Ypam.

7. Texunonoruss Hanecenusi smanu «lIporumpod» ompoOGoBaHa Ha NpEANPUATHU B
akBaTtopuu YEpHOro Mops Ha MOIBOJAHOM YaCTH KOPIIyca MOPCKOTO TPAHCIIOPTHOTO CPEJICTBA
«IICK-139». [Tonnucan akt BHeapenus smanu «IIporuapod» Ha cyTopeMOHTHOM 3aBOJIE.

8. VYcraHoBneHo, uYTO MoaM(UKAIUSA IUIEHKOOOpa3oBaTellis OJUTOMEpaMH U
ruipooOu3aTopaMu OKa3bIBACT BIHMSHUE Ha (PU3UKO-MEXaHHYECKHE M TOBEPXHOCTHBIC
CBOMCTBA  IOKPBITHSL: UCTOJb30BaHUE  MepPTOpHOIMIGUPHON  KUAKOCTH €
TPUAITOKCHUCUIIAHOBBIMU I'PyIIaMH NO3BOJISIET YAYUUIUTh YCTOMYUBOCTh K UCTUPAHHUIO OT 13
10 15%, a moguduKanms 3MOKCUAHON CMOJIBI OJIMTOMEPOM THAPOXUHOHA C JT0OABICHHUEM
TeTpadpoMIn(EeHUIIONTIPOIIaHa MPUBOAUT K YXYAIIEHUIO TBEPAOCTH IUICHKH MPH yAape U
ANIACTUYHOCTH IIJIEHKU ITpu u3rude Ha 60%.

9. HccnenoBana crnocOOHOCTh MOKPBHITHS COXPAHATh IMOBEPXHOCTHBIE CBOMCTBA B
npouecce skcmyaranuu. Ipu ucnbitanusx nokpseitus B 5% NaCl npu remneparype 40°C u
aspanueit B TeueHun 2000 4 (4TO COOTBETCTBYET 5 rojjaM 3KCIUTyaTallid B MOPCKOM BOZE B
cootBeTcTBUU ¢ MCO12944-6) kpaeBod yroia cMauuMBaHHS BMOKCUIHOTO MOKPBITHUSA,
MOAU(UIMPOBAHHOTO OJIUTOMEPOM Ha OCHOBE TMIPOXMHOHA, cOCTaBseT He MeHee 105°, uto

IOATBCPKAACT COXPAHCHHUC FHI[pO(i)06HI>IX CBOMCTB B MponIecCCeC 3KCIIyaTalnu.
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