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rocCYAAPCTBEHHOE HAYYHOE YYPEXOEHUE
«NHCTUTYT XUMUUN HOBbIX MATEPUAJIOB
HAH BEJIAPYCI»

KOMMO3ULUMNOHHbIN MATEPUAJT1 C MUKPO-
U HAHOHANOJNIHUTENAMW ONA 3D-NMEYATU
N NPON3BOACTBA NMNOJIMMEPHbIX JINCTOB

ONMNCAHWE PASPABOTK

MonumepHble KOMNO3UUMOHHbIE MaTepuanbl (MKM) B 3aBucMmo-
CTW OT TWUMa HaMONIHUTESS, ero NnapameTpPoB U KOHLEHTpaLumM B CO-
CTaBe KOMMO3ULMOHHbIX MaTepuasnoB Ajia MNPOW3BOACTBa MpYTKa
ana 3D-neyatn 1 nucta ynydwaioT GU3MKO-MexaHmyeckre napame-
Tpbl NpyTKa Ana 3D-neyaTtv © NPOU3BOAUMOrO MOUMEPHOrO NNCTA.
MNpowunssegeHHbin B THY MUXHM HAH Benapycu npyTok ana 3D-nevatn
N NINCT HAa OCHOBE MOJSIMMEPHbIX MAaTEPUASIOB C HAHO- N MUKPOYACTU-
LamMy 06naaaloT NOBbILLEHHOW N3HOCOCTOMKOCTbIO Y MEXaHUYECKMU
cBoncTBamu. MNMoTeHUManbHbIMK NOTPEOMTENAMN pa3paboTaHHbIX Ma-
TepuasnoB ABAAIOTCA NPEANPUATMA MALLMHO- N CTAHKOCTPOEHMA, fer-
KOW MPOMBILLIEHHOCTM, 06OPOHHbIE NPEANPUATUA, Lpyrie oTpaciu
npombiLneHHocT Pecny6nmkim benapych, a Takxke dusnyeckue nuua,
3aMHTepeCcoBaHHble B CO34aHUN NHXKEHEPHDBIX AeTanei CIoXHou ¢op-
Mbl C MOBbILIEHHBIMW MPOYHOCTHLIMY TPEeOOBaHUAMY (LLeCTePHU, AeP-
XaTenu, 3n1eMeHTbl MeXaH3MOB U MOABMXKHbIX CUCTEM, YAAapOnpou-
Hble Kopnyca 1 Haknagku u T. 4.).

TEXHVYECKME MPEMMYLLECTBA

OcCHOBHble npenmyLlecTBa CO3[4aBaeMbIX KOMMO3ULMOHHBIX TepMO-
nnacToB 1 paspabotaHHoro matepuana ansa 3D-nevatu: ynyyweHHble du-
3MKO-MeXaHnYecKme CBOMCTBA B CPABHEHUW C MCXOAHbIMU MaacTUKamu,
3MeKTPOoNpoBoOAsALLMe CBONCTBA, 6e3omnacHOCTb (a B cnyyae ¢ MNKM Ha oc-
HOBe MONUNAKTULAA CMOCOOHOCTb K BMOPA3NOKEHMIO), UTO MO3BONAET MUC-
Nonb30BaTb UX ANA CO34aHMA N3HOCOCTOMKNX U3AENNIA NyTeM, Hanpumep,
3D-nevaty, ynpoLyaa TeXHONOrMYeCKNiA NPoLEecc NPOn3BOACTBA VHXeHep-
HbIX JeTanewn, He yCTynalLmX No KayecTBy aHanoram, Npou3BeaeHHbIM Mo
apyrum TexHonormam. CToMMoCTb NPOM3BOAUMbIX YINIEHAMNOHEHHbIX Tep-
MOMACTOB HUKe 3apybeXkHbIX aHaoros B 2—3 pasa, CTOMMOCTb MpyTKa Ans
3D-neyatn Ha ocHoBe NKM ¢ yrnepofHbIMy MUKPO- 1 HAHOHAMONMHUTENAMN
B 4-5 pa3 HUXKe NpefCTaB/IeHHbIX Ha PbIHKe 3apybeXHblx 06pa3sLioB. Ha oc-
HOBe MPON3BOAVMOrO NMOIMMEPHOrO NINCTA C YNyyLleHHbIMU GU3NKO-MeXa-
HNYECKUMWN CBOWCTBAMU M3 YrNIeHANONIHEHHbIX TEPMOMIaCTOB BO3MOXHO
co3fiaHne coBCTBEHHOMO PbIHKA apMUPYIOLLMX MOKPLITUIA ANA AeTanen u
MEXaHN3MOB CJTIOXKHOW GOPMbI, HaNprMep, AeTanen MallnH U TEXHUKN, Noa-
BEPXKEHHOW TPEHNIO 1 MEXaHNYECKMM NOBPEXAEHUAM.

MpyTok ana 3D-neuvatn Ha ocHose /1A

ANA NPUMEHEHNA B YUpeXAeHNAX O6pa3OBaHVIFI

N MeAVILIMHCKIX Lienei

TpexmepHbIin obpased,
HamneyvyaTaHHbIV C CMONIb30BaHNEM
KomMno3uTta Ha ocHoBe MMJTA n TA

Pe3yanaTb| npoBeAeHHbIX NPUEMOYHbIX WCMNbITaHW OMbITHbIX napT|/||7| yrneHanoJIHEHHbIX TEPMOMJ1aCTOB Ha OCHOBE
ABS, nonunaktuga, nonvamuaa-6 c yrnepogHbIMN HAaHO- U MUKPOHANOMHUTENAMN U NPYTKa AN1A 3D-nevat n nonu-




MEPHOTO JINCTa Ha OCHOBE YrIeHaNOHEHHbIX TEPMONIaCTOB COOTBETCTBYIOT
VX NapameTpam, NPefyCMOTPEHHbIM B KapTe TeXHUYecKoro yposHs. Hosle- [
CTBO BbIMOJIHEHO Ha YPOBHE MUPOBbIX 06Pa3LIOB, OTEUECTBEHHbIE aHANOTN L
OTCYTCTBYIOT.

OXVIOAEMBIV PE3YJIBTAT MPUMEHEHIA

Peanusauma paspabotku MNMKM-3D u nocnegytoulee BHeapeHe pa3pabo- %
TaHHOW TEXHONOTMM MO3BOANT OCYLIECTBUTbL BbIMYCK PAcXOAHbIX MaTepu- 1f
anos ana 3D-neyatn Ha CyLWECTBYIOWMX OMbITHbIX SKCTPY3NOHHbIX IMHNUAX & &
B MHY <MHcTUTYT XMmunmn HoBbIX MaTepuanos HAH benapycu» B Konuyectsax,
Heob6xoAMMbIX AJ1A YOOBETBOPEHMSA NOTPEOHOCTU PbIHKA 1 NPeAnpUaTUi
pecnybnmku, 3aHNMALLMXCA NPON3BOACTBOM U3LENUN METOLOM Tpexmep- dunameHTa C rMAPOKCMANNATATOM
HOW NeyaTy U3 TepMOMIACTUYHbIX MaTePUAIOB, a TakKe Ha SKCMOPT.

TEKYLAA CTALNA PA3BUTIIA

Pa3paboTka BHeApEHa B MPON3BOACTEO.

CBEAEHWA O MPABOBOW OXPAHE

HeT.

MOTEHUMAJIBHBIE TTOTPEBUTESTA /TN SAMHTEPECOBAHHbIE B PASPABOTKE

MpennpuaTna 1 yuyebHble 3aBeAeHNA, BbiMyCKatoLMe roToByo NPOAyKLMo NpU ncnosb3oBaHuy 3D-neyaty, a Tak-
e 3aHUMalLLMeca MakeTpOBaHeM 1 MogaenpoBaHem obbekToB: 000 «lepy Tpeig», OAO «KETOM-OMO», OAO
«MuHckui 3aBog wectepeH», OAO «ATnaHT», lNapK BbICOKMX TexHonornin, HayuHo-TexHonornyeckun napk BHTY «lo-
nuTexHuK», YO «fomenbcknii rocyaapctBeHHbI yHuBepcuteT um. O. CkopurHbl», OAO «[pogHeHcKaa TabayuHasa Gabpu-
Ka “Heman"», OAO «pofHOA30T». Bo3amoxeH akcnopT yrneHanonHeHHbix [TKM n matepuanos ana 3D-nevatu B Poc-
cumckyto Oepepaunio n EBpocotos.

PYKOBOLWTEJIb PASPABOTKN

PoraueB AnekcaHzp AnekcaHApOBUY, AUPEKTOP, NPOdeccop, LOKTOP TEXHUYECKMX HaYK.

KOHTAKTHbIE JAHHbBIE

E-mail: ichnm@ichnm.by
Ten.: (+375 17) 28592 99




rocyaAPCTBEHHOE HAYYHOE YYPEXAEHUE
«MHCTUTYT OBLLUEN N HEOPTAHUYECKON XUMUI
HAH BEJIAPYCI»

TEXHOJNOIMA CTABUIN3ALMOHHOWU OBPABOTKU
OXJIAXOAIOLWEN BOAbI C UCMOJIb3OBAHVEM
KOMMNNEKCHbIX UHTUBUTOPOB OCAAKOOBPA3OBAHUNA

ONMNCAHNE PA3SPABOTKN

TexHonorvsa CTabuUnn3aLMoHHoON 06paboTKN oxnaxaatoLleii 060POTHONM BOAbI BKJIIOUAET NPUMEHEHMWe crnelmarb-
HO pa3paboTaHHOW AJ1A KOHKPETHbIX YCIOBUI NPeanpuaTva KOMMNO3ULMI BewecTs, NHIMGUpyoLwmnx obpasoBaHie
TPYAHOPACTBOPUMBIX COMeN, 06NnafaloLen CMHepreTyecKM AefCTBMEM, @ TaKXKe MHHOBALVIOHHbI CNocob J031po-
BaHVA PEAreHToB B CMCTEMY B 3aBUCMMOCTY OT 3GGEKTUBHOCTN UX AENCTBUA.

ObcnegosaHve NabopatopHoe MpOMBILLNEHHbIE
W aHa/n3 MOAEeMPOBaHWE UCMbITaHWA
CUCTEMBI

Texronornd PMAC (MnuMAK) Texnonorus OnGuard (Onlapa)

STanbl pa3paboTKy TEXHONOTrUU ANA YCIIOBWIA NPeanpuAaTra

TEXHUYECKME TMIPEMMYLLIECTBA

MpeunmyLlecTsa NpeasiaraemMoin TeXHONOrM CTabunn3aloHHoOM 06pPaboTKm
oxnaxgatoLei Bofbl 3aKNYaloTCA B NpocToTe 1 3GPeKTUBHOCTY 06paboTKM,
KOTOpble AOCTUrATCA 3a CYET NPUMEHEHUA WHAMBUAYaNbHO MOA0OPaHHBIX
ANA YCNOBUI NPEANPUATUA PeareHTOB; CHUXEHNE CTOUMOCTY NO CPaBHEHUIO
C KOMMepUeCKMMY NPOoAyKTamMu MPU COXPaHEHUN BbICOKON 3bdeKTUBHOCTY;
AOMONHUTENbHAA SKOHOMUYHOCTb NPYMEHEHNA JOCTUIaeTCA 3a CYeT UCnosb- #
30BaHUA TEXHONOMM aBTOMATMUYECKOro [O3MPOBaHNA B 3aBUCUMOCTY OT pe-
3ynbTaToB 06PaboTKM.

OKMOAEMbIV PE3YIIBTAT MPUMEHEHIA

Cyl.l.l,eCTBEHHOE ynyudweHne TeXHNKO-3KOHOMUYeCKnx nokasartenen pa6OTbI
oxnaxgarowmnx BO,D,OO60pOTHbIX LWKIIOB 3a cYeT pa3pa60TK|/| nHamnBunayanbHO-
ro peareHTHOro pexnma, onTMMn3aunm 0O3NPOBOK peareHToB, YTO NO3BONNUT
npenoTBpPaTnuTb ocanKoo6pa3OBaH|/|e, YBEJINYNTDL K03¢¢I/ILI,I/IeHT ynapumBaHuA
B cMcTemMe 1 YMEeHbLUNTb 3aTpaTbl Ha 06p360TKy N TeEXHNYyecKkoe O6Cﬂy)KI/IBaHVIe.

TERKYLLAA CTALAWA PASBUTINA

PaspaboTka BHefipeHa B NpOU3BOACTRBO.

CBEJEHMS O TIPABOBOM OXPAHE

MHHOBaLMOHHbIE pa3pa60TK|/| 3aljuuieHbl AByMA NaTeEHTaMK PeCI'Iy6J1I/IKI/I Benapbe n EBpa3|/||/|.
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Mopenb Bofoo6opoTHOro
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SpeheKTUEHOCTb A03bI HHTMBUTOPA
Cranuwn foanposarua OnGuard
MHIUGUTOPOB

Cxema BHepeHUA NUNoTHoM ycTaHoBKku OnGuard MnnoTtHan yctaHoBKa
B AECTBYIOLLYIO CUCTEMY aHanmsa CKopocTy pocTa
otnoxeHuin OnGuard

MOTEHUMATIBHBIE TIOTPEBUTESTN /WA SAMHTEPECOBAHHDBIE B PASPABOTKE

MpeanpuATUA XMMUYECKOIN U HeTEXMMYECKOI OTPAC/Y, SHEPreTMKa, MPOMbILUIEHHbIE NPEANPUATUASA, SKCMYaTH-
pyloLme oxnaxgawume Bogoob0opoTHbIE LUKNbI B Pecnybnuke benapych v 3a py6exxom.

PYKOBOAWNTESTb PASPABOTKN

Bopobbes ApTem IMunTpueBny, 3aBegyowwnin nabopatopuen, KaHaMAAT TEXHUYECKUX HayK.

KOHTAKTHbBIE JAHHbBIE

E-mail: vhp@tut.by
Ten.: (+375 29) 551 37 22




YYPEXOEHUWUE OBPA3OBAHUA
«BEJIOPYCCKUN TOCYAAPCTBEHHbIU
TEXHOJIOTUYECKUA YHUBEPCUTET»

SJIACTOMEPHbIE KOMNO3ULUUU C YTJIEPOOHbIMU
HAHOCTPYKTYPUPOBAHHbIMU MATEPUAJTIAMU
ANnA nNPoON3BOACTBA ®OPMOBbIX
PE3SUHOTEXHUYECKUX U3AENTNIA

ONMNCAHWE PASPABOTKN

MHHOBaUMOHHaA pa3pa60TKa OTHOCUTCA K obnacTtn peuenTypoCcTpoeHnA 31aCTOMEPHbIX KOMMO3MLUMIA C NCNOSb-
30BaHMEM HOBbIX UHIpPeaneHToB, o6ecnqu|Barou1,V|x ynyduweHmne TexXHONornyeckmnx CBOWNCTB PE3NHOBbIX cmecen
N TEXHUYECKMX MOKasaTenemn Pe3nH. anIMEHEHVIe yrnepoaHblX HAHOCTPYKTYPUPOBAHHbIX MaTepranoB AnA Cco3fa-
HA NPOMbBILIEHHbIX peuenTyp Pe3nHOBbIX cMeceln Ha OCHOBe Kay4yyKkoB O6LI.I,EI'O mnn cneunanbHOro HasHa4yeHuA
obecneyrBaeT CHUXKeHNe SHepro3saTtpart npn npon3soacTee d)OpMOBbIX PE3NHOTEXHNYECKUX n3genun 3a cuet YMeHb-
LweHnA BA3SKOCTM No MyHI/I 1 COKpaleHNA BpeMeHN OOCTUXKEHUA ONTUManbHON CTeneHn ByNKaHM3aUnn pe3nHOBbIX
cmecen un CI'IOCO6CTByET nony4vyeHuto n34enunn C NOBbILEHHOW CTOMKOCTbIO K TEMJIOBOMY CTAapPEHUIO, K arpeCcCrBHbIM
cpenam, yﬂyLILUEHHOVI I'epMETI/I3I/IpyIOUJ,EVI CNOCO6HOCTbIO U conpoTnBiEHNEM NCTUPAHUIO MPU CKOJIbXXEHWNI.

CRoiicTBa pe3HH HA OCHOBe Kaydyka cneuuajabHoro HasHavenusa BHKC-18
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TEXHWNYECKME MPENMMYLLECTBA

Mcnonb3oBaHne yrnepofHbIX HaHOCTPYKTYpPUPOBaHHbIX MaTepuranos (TY BY 690654933.001-2011 «ApT-HaHO»)
obecneyrBaeT CHUXEHVE 3Hepro3aTpaTt Npu M3rotoBreHN GOPMOBBIX PE3NUHOTEXHUYECKUX U3LENUA Ha CTafuu
dopmoBaHUA 3a cYeT yMeHbLUeHWA BA3KOCTN Mo MyHu Ha 8,4-18,9 % m cTagnuv ByNKaHM3aL MM 3a CYET COKpaLleHun
BpemeHu BynKaHu3aumm Ha 3,2-18,4 %, a Takxke NPUBOAMUT K MOMYYEHNIO N3AEeNNIA C YNYULLEHHbIMW SKCMNyaTaLoH-
HbIMW XapaKTePUCTMKaMM 3a CYET MOBbIWEHNA CTOMKOCTW K TeNIOBOMY CTapeHuto Ha 4,7-14,7 %, K arpecCrMBHbIM

cpepam Ha 10,3-21,2 %, repmeTraupytoLlein cnocobHoctu B 1,06-1,55 pasa v conpoTUBReHWA NCTUPAHUIO NMPY CKOJb-
»eHun B 1,53-2,47 pasa.
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CBoiicTBa pe3HH HA OCHOBE KAay4yKoB cnenuaabHoro nasnayenus BHKC-18 + BHKC-28

Cmoii K men. pen o Cmoidikocms K i it Cmoil K IPEH IO 10O Dellc
azpeccusHoi cpeost KOUL Oeqhoy
. L0 25 2
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5 g 420 R
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S E 15 Eg
55 N SHEn
=
=8 o =
g 2000 0 RN
] Bes VHM 0.1 0.2 fez VEIM 0.1 02 G Gez VHM 0.1 02
Hoznpoexa VHM, mac. 1. JMosupoexa YHM, mac. 2. Jloaupoexa YHM, mac. =
EVHM1 BVHM2 BVHM3 EVEM] BVEM2 BYHMS BVEMI mVEM2 mVHMS
Conp nerue iy Pe3un I p HA pe3un
2 32 J0 TEITOBOTO CTAPEHHA noc/1e TEN/IOBOTO CTAPEHHA
g 16 19
B o4
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5~ 8 E 5
g : "
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3 Oes VHM ol 0.2 Ges VEM 0.1 02 6ex VEM 0.1 0.2
Hosuposra YHM, nac. . Tomposxa YHM, mac . Tosmposxa YHM, mac. 1.
MYHMI MYHM2. WYHMS EVHM] BYHM2 BYHM3 EVEM] BYHM2 BVHM3

OXUOAEMbIN PE3YIBTAT MPYMEHEHWA

Mcnonb3oBaHve yrnepogHoro HaHoMaTepuana B peuenTtype pe3nHOBbIX CMecei ANA N3rOTOBNAEHUA YNIIOTHUTENb-
HbIX U341 NO3BONAET CHU3UTb SHEPro3aTpaTbl NPy NX NPON3BOACTBE 1 NOBbICUTb SKCMTyaTaLMOHHbIE XapaKTepu-
CTUKW U3[enunin.

TEKYWAA CTAOVA PASBUTINA

BbINonHeHa HayYyHO-MCCNIeLOBaTeNIbCKAs UMM OMbITHO-KOHCTPYKTOPCKas (TeXHoNmornyeckas) paborta.
BbinyLeH onbITHBIN 06pa3seL,.

CBEZIEHMA O MPABOBOW OXPAHE
1. Pe3uHoBas cMecb [1s1 N3roTOBMIEHNA GOPMOBBIX Pe3UHOTEXHUYECKUX n3genuin: nat. BY 10739 / C. A. XgaHok,
H. P. Mpokonuyk, A. M. ConHues, A. B. Kpayknuc, 1. M. Camuos, XK. C. Lawok, H. M. MobeguHckas. — Ony6n. 30.06.2008.

2. Pe3rHOBas cMecb Ansl U3roTOBMIEHUA GOPMOBbBIX Pe3HOTEXHUYECKUX n3gennin: nat. BY 17001 / XK. C. Wawok,
K. B. BuwiHeBckui, H. P. [Tpokonuyk. — Ony6n. 30.04.2013.

MOTEHUMATIBHBIE TIOTPEBUTEST W/ SAMHTEPECOBAHHBIE B PASPABOTKE

MpennpuATUA Pe3rHOBOW MPOMBILLIEHHOCTY, OCYLLEeCTBAAIOLME NPON3BOACTBO GOPMOBBIX PE3NHOTEXHNYECKIMX
n3penumn.

PYKOBOLWTEJTb PASPABOTKM

LWawok »KaHHa CTaHMCNaBOBHa, NPodeccop, LOKTOP TEXHNYECKMX HaYK, JOLEHT;

Mpokonuyk Hukona PomaHoBuMY, npodeccop, uneH-koppecnoHaeHT HAH Benapycu, LOKTOP XUMMYECKUX HayK,
npodeccop;

BuiwHeBcKui KOHCTaHTUH BUKTOpOBUY, AnpeKTop Pecny6anmKaHCKOro Hay4yHo-NpakTyeckoro LeHTpa HedpTexmmm-
UECKUX TEXHOMOTUIA 1 NPON3BOACTB, KaHAMAAT TEXHUYECKMX HAYK, AOLEHT.

KOHTAKTHbBIE JAHHbIE

E-mail: root@belstu.by
Ten.: (+375 17) 399 46 21, 39362 17, 32456 20




BbICOKOMPOYHbIE CTEKJIOKEPAMUWYECKUE NMPONMAHTDI

ONMNCAHWE PASPABOTKN

Creknokepammyeckme NponaHTbl NpeaHasHaYeHbl ANA UHTEHCU- ] o B g 16| @@
duKaumm HedTe- 1 razogobbium. OHM XapaKTepusyoTcsa chepuyHo- | o [ ote o
CTbio U oKpyrnocTbio 0,97 ycn. efi., CONPOTUBIEHEM pa3faBnvBa- A X0 ) [
Huto npu 5000 psi meHee 0,3 % paspyLUeHHbIX FPaHys, XMMUYyeckon c_{10tn
yctonumsocTtbio K HCl — 0,8 %, k cmecyt HCl v HF — 7,8 %. vl :
TEXHWYECKWE MNMPENMYLLECTBA — e

OTeyecTBeHHble aHanory OTCyTCTBYIOT. [1o CBOMM 3KcnnyaTauu- s Rl I il

16 592

384 63 135 6.74 10
OHHbIM MOKa3aTesiAM BbICOKOMPOUHble CTeKNoKepaMmnyeckmne rnpo- U S [wamn p Vo [k Pu Vs [wimx) i
3902 3327 g |
MaHTbl NPEeBOCXOAAT CyLeCTBYOLWMeE 3apybexHble Kepammyeckme oo [ L : c
aHanoru. BHewHM BN BbICOKOMPOYHbIX

. CTEKNOKEPMUMNYECKMX NMPOMNAaHTOB
OMXUOAEMBIN PE3YJIBTAT MPVIMEHEH WA

MPON3BOACTBO BbICOKOMPOUHbIX CTEKTOKEPAMUYECKUX MPOMaH-
TOB.

TEKYLWAA CTALONA PA3BUTINA

BblnonHeHa HayyHO-UCCnefoBaTeNbCKasa UM OMbITHO-KOHCTPYK-
TopcKas (TexHonornyeckas) pabora.

BbinyLeH onbITHbIN 06pa3eL,.

CBEZEHWA O MPABOBOVI OXPAHE

MonyueHbl ABa NaTeHTa Ha n3o0bpeTeHA:

1.CocTaB cTeKna Af1a NoyyeHns CTeKNIOKePaMmnYeckoro nponax-
Ta: nat. BY 23240 / 10. I. Masntokeswny, I1. C. JlapuoHos, C. E. bapaH- MoBepPXHOCTb BbICOKOMPOUHbIX
ueBa, A. IN. KpaBuyk. — Ony6n. 20.10.2020. CTEKIOKEPAMMYECKUX MPOMaHTOB

2. CNocob M3roToBMEHUA CTEKNOKEPAMMUECKOro MpomnaHTa: nat.
BY 23278/ 10.T. MNaentokeBuy, M. C. JlapnoHoB. — Ony651. 26.11.2020.

MOTEHUMATBHbBIE NOTPEBUTENTN W/TTN SAMHTEPECOBAHHBIE B PASPABOTKE

Mpeanpuatna HedTeaoO6bIBAIOLEN NPOMBILLIEHHOCTH.

PYKOBOLMTEJTb PASPABOTKM

Maentokesuy tOpuii feHHagbeBUY, 3aBeaytoLw it Kageapor TEXHOOMM CTeKS1a U KepaMUKK, AOLeHT, KaHAUAAT Tex-
HUYECKNX HayK.

KOHTAKTHbBIE JAHHbIE

E-mail: pavliukevitch.yura@yandex.ru
Ten.: (+375 25) 92501 11




HEMPEPbIBHbIE BA3AJIbTOBbIE BOJIOKHA

MoanoOnNLUMNPOBAHHOIO COCTABA

ONMNCAHNE PASPABOTKN

HenpepbiBHble 6a3anbToBble BONOKHA ABMAITCA MNEPCNeKTUBHbIM apMupy-
IOWUM MaTePUANIOM KOMMO3UTOB C MaTpuuamMm pasnunuyHbix tunos. Codepa npu-
MeHeHUA 6a3anbTOBbIX BOJIOKOH U X MPOU3BOACTBO MOCTOSHHO PacCLUMPAOTCA.
CoBepLUeHCTBOBaHME TEXHONOMMN MOJyYeHMA HeMpepbIBHOrO 6a3anbToBOro BO-
NOKHa foCTUraeTca nyTem mogmbuLmMpoBaHna ero coctaBa coefnHeHuAMY 6opa
1 Kanbuus. Mpr nonyyeHnn HenpepbiBHOro 6a3anbTOBOrO BONIOKHA UCMOb3yeT-
CA CcblpbeBan Komno3numa 6a3anst — KonemaHuT. [NogroToBKa CbipbeBON CMecu
BKJItlOYaeT apobneHne 6a3anbToBOro WebHA fO YacTul, pa3smMepoM MeHee 3 MM,
[O3UPOBKY 1 CMeLLIeH1e KOMMOHEHTOB. [1py BBeAeHWN KoneMaHuTa B COCTaB Cbl-
pPbeBON KOMMO3ULMW CHUXKaeTCA TemnepaTypa nnasneHnsa 6asanbta, BA3KOCTb
pacnnasa 1 KpUcTanm3aumoHHas CNocobHOCTb CTeKNA. TO obecneymBaeT CHU-
XeHwne Temnepatypbl GopmoBaHMA BonokHa Ha 50-70 °C, ysennyeHne 6e3zonac-
Horo nHTepeana ¢opmoBaHua. [pn NonyyeHnn BONIOKOH Ha nabopaTopHol ycTa-
HOBKeE, BK/IOYAIOLLE NNaBWUbHYI0 BaHHY C CUCTEMOWN 3neKkTpooborpesa, 6ok
yrnpaBneHna 1 HamaTbiBaloLlee YCTPOMNCTBO, YCTAHOBMIEHO NOSIOXKUTENbHOE BAU-
AHMe okcnaa 6opa Ha KauecTBO BOJIOKHA 1 CTabuNIbHOCTb npoLecca ero popmo-
BaHWA. MPOYHOCTb Ha pacTaKeHMe 6a3anbTOBbIX BOSTOKOH MOAUGULMPOBAHHbIX
COCTaBOB COCTaBfAeT He meHee 2100 Mlla n yBennumBaeTca ¢ pOCTOM cofepra-
HUA MoanduKaTopoB. NokaszaTenn BOAOCTONKOCTM 6a3anbTOBbIX BOMOKOH MOAM-
drLMpPOBaHHbIX COCTAaBOB COCTaBNAT 99,4-99,6 %, NoKa3aTenu LenoyYecTonKo-
ctm — 91,1-92,8 %.

TEXHUYECKWE MPENMYLLECTBA

Mcnonb3oBaHre KonemaHuta B npon3BoacTBe HenpepbiBHOIo 6a3anbToBOro
BOJIOKHa YyCKopAeT npouecchbl ¢OpMI/IpOBaHVIﬂ pacnnaga, obecneumBaeT cyule-
CTBEHHOE CHUXXeHne TemMnepaTtypbl ¢0pMOBaHVIF| B CpaBHEHUN C 6a30BbIM aHano-
rom. Mokazatenu MPOYHOCTU U XUMUYECKON yCTOI7ILII/IBOCTI/I 6a3anbTOBbIX BOJIOKOH
MOLl,I/Id)VIU,VIpOBaHHbIX COCTaBOB COOTBETCTBYIOT YPOBHIO Iy4LLINX aHA1OrOB.

OXMOAEMbI PE3YSIBTAT MPVIMEHEHWA

Mop,md)mumposaHme coctaBa 6a3anbTOBbIX BOJIOKOH 06eCneunT CHUXKeHne
SHepro3aTpaTt 1 NoBblleHE NPOU3BOANTENIbHOCTU NMpoLuecca Nnpon3soacTea.

npOM3BOp,CTBO MOp,M(I)MLlMpOBaHHOFO 6a3anbTOBOr0 BOJIOKHA BO3MOXHO Ha
AEVICTByIOLI.leM OCHOBHOM TexHonornyeckom o6opy,q03aHv|v| npn ycnosun mc-
Nnonb30BaHWA n3MefibueHHOro 6asanbTa U CMeLLVIBaHUA CblpbeBOI7I cmecn.

TEKYLLAA CTALVA PA3BUTINA

BbinonHeHa Hay4YHO-nccnenoBatesibCkas pa60Ta n onpepeneH OonTManbHbIN
COCTaB KOMMO3ULNIA 6asanbt — MO,L'J,VI(I)I/IKaTOp, nony4yeHbl O6pa3L|,bI BOJIOKOH MO-
,L'WI(I)VILWIpOBaHHbIX COCTaBOB Ha na6opaTopH0|7| YCTaHOBKe.

CBEZEHWA O MPABOBOVI OXPAHE

MpaBoBon 3aWnTbl HET.
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[MOTEHUMATBHbBIE NOTPEBUTEIT W/TTIN SAMHTEPECOBAHHBIE B PASPABOTKE

Mpown3BoauTeny HenpepbIBHOro 6a3anbTOBOrO BOMOKHA.

PYKOBOAMTEJTb PASPABOTKM

MasntokeBuy KOpwnii feHHagbeBNY, 3aBefyOWNIA Kadeapor TEXHONMOMMN CTEKNa U KEPaMUKW, IOLEHT, KaHANAAT Tex-
HUYECKNX HayK.

KOHTAKTHbBIE JAHHbIE

E-mail: pavliukevitch.yura@yandex.ru
Ten.: (+375 25) 92501 11

HOBbIN CNOCOB NONYYEHUA MOANOULUPOBAHHON
APEBECUHDI

ONMNCAHWE PASPABOTKN

HoBblii cnocob nonyyeHms MOgUPULNPOBAHHOWN APEBECKHbI TEPMOXMMUYECKAM CMOCOOOM 3aKNoYyaeTcs B UC-
Nonb30BaHUN ANA NPONUTKY 1 NOCNeAyoLEro OTBEPXKAEHMA MalOTOKCMYHOW BOAOPAaCTBOPUMON AMAaHOBOW CMOTTbI.
MprmeHaeMble B HacToALee Bpema Ana MoANdrLMPOBaHMA APeBEeCHbI MOHOMEPbI, OJIUTOMEpPbI 1 CMOJTbl B OCHOB-
HOM ABNAOTCA TOKCMYHBIMUY BCeACTBUE coepaHua deHona, bopmanbiernga, GypaHoBbIX 1 APYrUX COeANHEHWI.
[lnaHoBasa cmona, noslyyeHHasA Ha ocHoBe ANdEeHMNIONNPONaHa, OTHOCALLEroCA Mo MoKasaTesno TOKCUYHOCTM K yMe-
PEeHHO TOKCMYHbIM BeLlecTBam, ABNsAeTcA 6onee 6e30MacHO MO CPaBHEHMIO C APYIVIMU NPOMUTOYHBIMK COCTaBaMW.
Cnocob ocylecTBNAETCA MPOMNUTKON HaTypasibHON APeBECUHbI XBOWHbIX 1 OCO6EHHO NIMCTBEHHbIX NOPOJ ANAHOBOW
CMOJOW, Bblgep»KnBaHem nog sakyymom 0,085 Mrla B TeueHue 15 muH, 3atem — nog gasneHunem 1,0 MIla 20-40 muH
C nocnepyioLlein TepmoobpaboTkon npu Temnepatype 120 °C B TeueHme 30-40 MuH. [lpeBecrHa, MoaAndULNPOBaH-
HaA MONMMEepPOM Ha OCHOBEe JMaHOBOW CMOJIbl, MO CPABHEHWMIO C HaTypasibHOWN, 061agaeT NoBbIWEHHOW BOAo-, 61o-,
TEePMOCTONKOCTbIO, 6051ee BbICOKAMU NPOYHOCTHBIMY CBOMCTBAMU 11 MOXET ObITb MCMONb30BaHa B CTPOUTENbCTBE
1 NpU 3KCAyaTaLum B CIOXKHbIX KITMMATUYECKUX U NPON3BOACTBEHHbIX YCIOBUAX.
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ApesecwHa @090 T MIPOMAT S-SR ADSSECHHS

= =+ MOOSDALNDOBAHHIA ADEDECHHD

TexHonornyeckas cxema MoanduKaLum gpeBecHbl NOIMMEPOM Ha OCHOBE ANAHOBOW CMOJTbl

TEXHWNYECKME MPENMMYLLECTBA

MpeunmyLlecTBo pa3paboTaHHOro cnocoba MoandULNPOBaHUS APEBECUHDI 3aK/OYAETCA B MPVMEHEHMM B Kave-
CTBE MPOMUTOYHOrO COCTaBa [AMAHOBOW CMOJIbl, ABMSIOWENCA MEHEE TOKCMUYHBIM MOANGUKATOPOM MO CPaBHEHWIO
C ApYrumu, 4to 06ecneynBaeT NOBbILLEHUE SKONIOMMUYHOCTY MPOV3BOACTBA KOMMO3MLMOHHOIO MaTeprana, obnagato-
Lero KOMMIeKCoM ynyylleHHbIX CBONCTB MO CPAaBHEHUIO C HaTypanibHOW ApeBeCnHON.
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OXVIOAEMbIV PE3YNBTAT MPYMEHEHIA

Pa3paboTaHHbIl cnocob obecrneurBaeT ynyulleHne yCioBUiA TPYLa, NMOBbILEHWE 3KOMOrMyeckon 6esonacHoCTu
NPOV3BOACTBA M YBENIMUEHUNE CPOKA CNY>KObl MOAUPULMPOBAHHON APEBECUHbI MO CPABHEHWIO C HATYPanbHON.

TEKYLLAA CTALANA PA3BUTINA

BbInonHeHa HayYyHO-MCCNIefOBaTeNIbCKas UMM OMbITHO-KOHCTPYKTOPCKas (TeXHonornyeckas) paborta.

CBEZEHWA O MPABOBOWI OXPAHE

MonyuyeH nateHT Pecnybnuku benapycb Ha n3obpeTteHne N2 20947 «Cnocob moandurKaLmm ApeBeCuHbI».

MNOTEHUWMATIbHBIE MOTPEBATESTN /W SAMHTEPECOBAHHbBIE B PASPABOTKE
MpennpuATUs MO NPOU3BOACTBY MOAMGULMPOBAHHON APEBECVHbI U 3aUHTEPECOBAHHbIE B €€ MPUMEHEHMM Npes-

NPUATYA U OPraH13aL KM Pa3INYHOro Npoduns.

PYKOBOAWTEJTb PASPABOTKI

BbontoBckmin Banepunn CtaHrcnaBoBmY, npodeccop Kapeapbl XMMUYECKON NepepaboTKu ApeBecuHbl U Kadeapbl
6VIOTeXHOJ'IOFI/II/I, OOKTOP TEXHNYECKUX HaYK, JOLEHT.

KOHTAKTHbBIE JAHHbIE

E-mail: v-boltovsky@rambler.by
Ten.: (+375 29) 658 30 58

CBY-3KCTPAKL A OJIABOHOUNOOB
U3 IEKAPCTBEHHOIO PACTUTEJIbHOI'O CbIPbA
B LENIAX NOJIYHYEHUA OUTONPENAPATOB

ONMNCAHWE PASPABOTKN

PazpaboTaH 3¢ deKTUBHBIN CNOCO6 NOSTyYeHUs PAaCTUTENbHbBIX SKCTPAKTOB, COAEPKALLUX OUONOTMYECKN aKTMBHbIE
BELLeCTBa, B TOM ymcsie $hnaBoHouabl, obnagatLme WNPOKUM CNeKTPOM TepaneBTUYECKoro aencTeus. Ha npumepe
LIBETKOB 6eccMepTHMKa necyaHoro — $hapMaKomnenHOro pacTUTeNIbHOrO Cbipbs, OCHOBHBIM KIaCCOM AENCTBYOLUX
KOMMOHEHTOB KOTOPOro ABAAOTCA GpnaBoHomAbl, onpegeneHbl ycnosua CBY-skcTpakuymu. Jeinctemne CBY-sHeprum
CNoCo6CTBYET pa3pyLUEHNIO PACTUTENIbHON TKaHU, BCIIEACTBME YEro OUONOrMYECKM aKTUBHbIE BELLECTBA IHTEHCMBHO
M3B/IEKalOTCA N3 pacTUTENbHOrO MaTepmana. YctaHoBneHo, uto npu aencteum CBY-aHeprum ¢ yactoton CBY-nonsa
2450 MIy n mowHocTblo CBY-reHepaTopa 100-300 BT goCcTrraeTca BbICOKU BbIXOA, LieSIEBbIX KOMMOHEHTOB 1 3Haun-
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M306paxkeHuns CTPYKTYpbl IenecTkoB 6eccMepTHIKa NecyaHoro npu yesenvyeHnmn 8 500 pas:
a — [0 3KCTpaKumu; 6 — nocse SKCTPaKLUWM NPy KOHBEKTUBHOM Harpese; B — nocsie CBY-akcTpakuyum
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TeNIbHO COKpPALLAeTCA NPOJOSIKMTENBHOCTL Npouecca (B 10 pas). [poBefeHne 3KCTpakummy npy 605ee BbICOKMX MOLL-
HocTAx CBY-3Heprum 3HaumTenbHO paspyLlaeT PacTUTENIbHYIO TKaHb, UTO MOXKET MPUBECTM K YXYALEHWI0 KayecTBa
Moy4aeMoro 3KCTpaKTa. PazpaboTaHHbIN cnocob nepcneKkTUBEH AN UCNOMb30BaHMSA B GapMaLeBTUUYeCKO NPOMbILL-
NIEHHOCTV NPV NoslyYeHUn GUTONPENapaToB, a TakKe B KOCMETUYECKOW 1 NIULLEBO OTPAC/SAX NPOMBILLIIIEHHOCTY.

TEXHWYECKME MPENMMYLLECTBA

Crnocob nonyyeHUs pacTUTENbHbIX SKCTPAKTOB, Coflepalux OMONornyeckn akTvBHble BELLECTBA, B TOM yuciie
¢dnaBoHombl, C ucnonb3oBaHrem CBY-a3Heprum cnocobCTByeT NOBbILLEHMIO 3PEKTUBHOCTU SKCTPaKLUK bronormnye-
CKUM aKTVBHbIX BELLECTB 13 PACTUTENTbHOIO MaTeprana 1 COKpPaLLEHMIO NPOAOIKUTENbHOCTY NPOoLecca No CPaBHEHNIO
C TPAAVLIMOHHBIMY CMOCO6aMM SKCTPArMpPOBaHNs, KOTOPbIE UCMOJb3YHTCA HA OTEUECTBEHHbIX NPEANPUATUAX.

OXUOAEMbIN PE3YTIBTAT MPVIMEHEHMA

NHTeHCcndprKauma npouecca 3KCTpakumy GraBoHOMAOB M3 JIEKaPCTBEHHOTO PaCcTUTENIbHOIO Cbipbs, MOBbILIEHKE
3bPEKTUBHOCTU 11, COOTBETCTBEHHO, YiyulleHre CBOWCTB $UTOMNpenapaTos, AENCTBYOWUMA KOMIOHEHTaMK KOTO-
pbIX ABNATCA BblAeNIeHHbIe B1ONOrMYeCKN aKTUBHbIE COEANHEHUS.

TEKYWAA CTAOWA PASBUTINA

BbInonHeHa Hay4yHO-1CCNIeloBaTeNIbCKas UM OMbITHO-KOHCTPYKTOPCKas (TexHonornyeckas) paborta.

CBEZEHWA O MPABOBOVI OXPAHE

MNMopaHa 3asBKa Ha naTeHT Pecnybnukn benapycb N2 220200291 ot 23.10.2020 «Cnocob nosyyeHmns Cyxoro aKCTpak-
Ta U3 JIeKaPCTBEHHOrO PacTUTENIbHOIO ChipbA».

MOTEHUMAJIBHBIE MOTPEBUTEN /I SANHTEPECOBAHHDIE B PASPABOTKE

MapmaueBTUYeCKME NPeanpusaTHs.

PYKOBOLAWTEJTb PASPABOTKN

TuTtok Bnagumunp Bnagummposny, gupektop MY «LleHTpanbHbii 6oTaHnyeckun cag HAH benapycu», goktop 6ro-
NOTMYECKMX HayK, [OLEHT;

BontoBckumin Banepuint CtaHncnaBoBmY, npodeccop Kadeapbl XMMUYECKON NepepaboTkn ApeBecuHbl U Kadeapbl
6uoTtexHonoruu BI'TY, OKTOP TEXHNYECKMX HayK, JOLIEHT.

KOHTAKTHbBIE JAHHbIE

E-mail: natallia.adamtsevich@mail.ru
Ten.: (+375 33) 688 99 02

JIIOMUHECLUEHTHDIE MATEPUAIJIbI ONA LULWPOKUX
OMTUYECKUX MPUMEHEHUN

ONMNCAHWE PASPABOTKA

JlioMrHecLeHTHble MaTepranbl B BUfle CTeKNa, KepPaMmKN 1 CTEKNOKEPaMUKN OTHOCATCA K mMaTepuanam, oTanya-
IOLLIMIMCA BbICOKOW MHTEHCUBHOCTbBIO JIIOMUHECLEHLMN U NnocnecBeyveHnA. Micnonb3oBaHre coeiHEHWI Pa3fiNyHbIX
COCTaBOB 1 KOMOVHaLM MOHOB-aKTMBATOPOB B HMX obecneunBatoT 3¢pdekTmBHOE npeobpasoBaHue VK- n YO-
U3Ny4YyeHni B BUANMYIO 0611aCTb CNEKTPA, a TaK»Ke MO3BOJIAIT MOyYaTb MaTepurasbl C ANMTENbHBIM MOC/IECBEYEHVEM
IOMUHECLeHUUN Npun Bo30yKaeHUn YO- 1 BuanMbIM cBeToM. /Icnonb3oBaHme pasinyHbiX METOAOB CHMHTE3a U KX
KOMOMVHaLMi1 NO3BONAET BapbMpPOBaTh CTPYKTYPY M CBOMCTBA MOJTyYaeMbix MaTepuanoB. PaspaboTaHHble MaTepuarnbl
peKOMeHAYTCA AN1A UCMONb30BaHMSA B KaueCTBe BU3Yyanin3aTopoB MHGPAKPACHOTO U3JyYeHMs, MHOTOLBETHbIX J1t0-
MUHOGOPOB 1 KOHBEPCVIOHHO-TIOMUHECLIMPYIOLLKX Sla3ePHbIX MaTepuanos. Matepuarsbl C BbICOKON MHTEHCUBHOCTBIO
rnocnecsevyeHuns B BUe CTeKNoKepamMuk obnaZiatoT BbICOKMM NMOTEHLMANOM A5l UCMO/Ib30BaHMA B KaUeCTBe dN1eMeHTa
KpacKu JOPOXHOM pa3MeTK/ 15 ee NOACBETKM B TEMHOE BPeMsi CYTOK.
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C.LE. diagram

S T )

JllommnHecympytouee JliomnHecumpytoLwas TliomuHecumpytoujas
cTeKkno CTeK/IoKepamMumKa CTeKNIoOKepamMunKa

TEXHWYECKME MPENMMYLLECTBA

Pa3paboTaHHble NIOM1HECLIEHTHbIE MaTeprarbl XapaKTepU3yTCs:

— COBpeMeHHbIMUN TMOKMMMN 1N TEXHOSTOTUYHbBIMM MeTogamMu nonyvyeHna matepu-
anoB B BMUAe CTeKsa, KepaMnKn 1 CTeksiokepamMmmnkin,

— nonyvyeHnem O6pa3LI,OB nobon d)OprI, B TOM yncne B Buae CTeKSIOBOJIOKHA,;

- 3¢ deKTrBHLIM NpeobpasosaHuem VK-usnyuenns (~ 980 HM) B BUaMmoe c Tpe-  CTeKnokepamuka C AnnTeNibHbIM
GyemMbIMN LiBETOBbIMM XapaKTePUCTVKaMI, COOTBETCTBYIOLWVMI AvMarpaMme LeT- MOCTECBEHEHNEM TTIOMUHECLEHLMN
HocTu no ctaHgapty CIE;

-3¢ deKTUBHbIM NpeobpazoBaHuem YD-n3nyueHus B BuavmMbli unv VIK-granasoHx;

- nocnecseYeHneM BbICOKOI ANINTENIbHOCTY Npy BO30YyKaeHUn YO- 1 BUANMbIM
CBETOM (CONTHEeYHbIN CBET).

OXWAAEMBIV PE3YNIBTAT MPUMEHEHIA

B HacToswee BpemA cywecTByeT 60bLIOe KONMYECTBO IIOMUHECLEHTHBIX Ma-
TepurasoB, KOTOpble LIMPOKO UCMOJb3YITCA B pAfe NPAKTUUYECKNX MPUIOXKEHNI,
TaKkuX Kak Qur3nKa BbICOKUX SHeprun, agepHas ¢pusmnka, MeguurHa, HaunoHanb-
Hasi 6€30MacHOCTb, Pa3BeKa, OCBELLEHNE, CEeNbCKOe XO3ANCTBO U T. [l, UTo fenaeT  JlioMrHecuvpyioLias Kepamuika
UX pa3paboTKy 1 nccrejoBaHME akTyallbHbIMUY 1 BaXXHbIMU. BHeapeHMe cocTaBoB
JIOMVHECLMPYIOLLMX MAaTePUANoB Ha AENCTBYIOLEM TEXHONOrMYeckom 06opyao-
BaHMU NPV YCIOBUM KOPPEKTUPOBKM NPOV3BOACTBEHHBIX MapamMeTPOB NPUIroToB-
NEeHVA N NpYMeHeHna obecneumnt MMNopTo3amMeLleHune.

TEKYLWAA CTALONA PA3BUTINA

BbinonHeHa Hay4YHO-MCCNeAoBaTeNIbCKas UM OMbITHO-KOHCTPYKTOPCKas (TexXHo-
nornyeckas) pabora.

CBEZIEHMS O MPABOBOW OXPAHE

MpaBoBOW 3aLUTbI HET. MpoLecc BbipaboTKM cTeKkna

MOTEHUMAJIBHBIE TIOTPEBUTESTN
/I SANHTEPECOBAHHBIE B PASPABOTKE

OAO «CteknosaBog “Ontuk”», 000 «Monumactep», HIOOO «PagnaumoHHbie MHCTPYMEHTbI 1 HOBble KOMMOHEHTbI,
OMTO3NeKTPOHHAsA MPOMbILLIEHHOCTb, ONTUYECKOe MaTepuranoBeeHue.

PYKOBOLWTEJTb PA3PABOTKN

Tpycoa EkaTepuriHa EBreHbeBHa, OLEHT Kadpeapbl TEXHONOTM CTEKA U KEPAMUKI, KaHAUAAT TEXHUYECKMX HAYK.

KOHTAKTHbIE JAHHDbIE

E-mail: trusova@belstu.by; trusovakaterina@mail.ru
Ten.: (+375 29) 767 43 37

500 525 5500 575 600 625 650 675 700
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YYPEXOEHUWUE OBPA3OBAHUA
«BPECTCKUN TOCYOAPCTBEHHDbIN
TEXHUYECKUA YHUBEPCUTET»

KAPYCEJIbHAA BETPOYCTAHOBKA

ONMNCAHWE PASPABOTKN

rlpOCTOTa N HaJEeXHOCTb KOHCTPYKUMK, OCHOBaHHOW Ha OpVIFI/IHaﬂbHOI;I ABYX-
FlpyCHOVI KOMMOHOBKE BETPAHbIX nonacrten, no3sonsaeT yoeweBnTb N3rotosne-
HMe n 3Kcniayatauyuto aTOMN BETPOYCTAHOBKN ANA NMPUBOAA 3NEKTPUYECKUX Te-
HEepPaTopPOB, HACOCOB, n3menbumTenen u T. 4. B CeIbCKUX XO3ANCTBaxX 1 Apyrnx
aHaNoOrn4yHbIX oTpacAax.

TEXHNYECKME MPEMMYLLECTBA

npOCTOTa N HaQeXHOCTb, AelleBN3Ha.

HayuHO-TeXHMUECKMIN YPOBEHb MO OTHOLIEHWUIO K JyUYLIVM OTEYECTBEHHbIM
1 3apy6eXKHbIM aHaloram: aHasIorMyHble YCTaHOBKW OTCYTCTBYIOT.

OXUOAEMbIN PE3YNIBTAT MPVIMEHEHMA

BocTpeboBaHHOCTb Ha pbiHKax Pecnybnukmn benapycb n Poccuiickon Oepepa-
uun.

TEKYLWAA CTALOVA PA3BUTINA

BbinonHeHa Hay4YHO-UCCNIeA0BaATENbCKAs UMW OMbITHO-KOHCTPYKTOPCKas (Tex-
Honornyeckas) pabora.

CBEZIEHWA O MPABOBOVI OXPAHE

MaTteHT N2 12165. BetpoycrtaHoBka

MOTEHUMAJIBHBIE NOTPEBUTENT W/WTTN SAMHTEPECOBAHHBIE B PASPABOTKE

rlpOMbILIJﬂeHHbIe, rpaxpaHckme n CeNIbCKOXO3ANCTBEHHbIE 0OBEKTDI, yoaneHHble OT ceten 3ﬂeKTpOCHa6)KEHI/IF|.

PYKOBOLMTEJTb PASPABOTKM

CeBepsHVH BuTtanuin CTenaHoOBWY, AOKTOP TEXHUUECKKX HayK, Mpodeccop.

KOHTAKTHbBIE JAHHbIE

E-mail: tgv@bstu.by
Ten.: (+375 29) 524 44 82

16



OBLECTBO C OFPAHNYEHHOW
OTBETCTBEHHOCTDbIO «bEJICMELUKOMMNNEKT»

MATEPUAN ANA CO30AHUA 3ATPAXKAEHUN
NPU NIMKBUAALUN ABAPUNHDIX PA3JINBOB
HEOTU/HEDOTEMPOAYKTOB

ONMNCAHNE PAZPABOTKN

HeopraHuyeckunn matepman gna co3gaHuA 3arpakgeHvsa nossonser
npoBecTy nokanusauuio HepTAHOro pasnMBa Ha TBepAOW MOBEPXHOCTU
1 NPenaTCTBYeT pacnpocTpaHeHUto HedTAHOro 3arpasHeHua. MaTtepuan
HeAfoBUTbIN, SKOCOBMECTUMbIN; TpebyeT M1HMMasbHbIX 3aTpaTt Ha dop-
MUpOBaHMe 3arpaxaeHus. Bpema popmrpoBaHua 3 m 3arpaxgeHus, obe-
cneyvnBaloLLero caeprkuBaHme 5 cMm cnoa pasnmea 1 YenoBeKoM, COCTaB-
nAet okono 1 MuH, YTo Npw pasnvee, Hanpumep, 30 M3 (oAHa LMCTepHa) C
nnouwanbto posnmea 60 M? coctaBuT 15 MUH. CTOMMOCTb CO3[aHWNs 3arpa-
[eHVA BOKPYr Takoro pasnmBa coctaBut 322 6en. py6. HeopraHuueckmi
MaTepuvan anda 3arpakgeHuii NonyyarT ¢ MCNONb30BaHMEM CyLUIUSIbHOMO
KOMIeKca, BKtovaloLlero GpreLl-cywmnky, LMKNoHbl, 6atapeto pyKaBHbIX
bUNbTPOB, KaMmepbl CropaHNA TOMNNBA, BEHTUAATOPbI U T. Ai. U obecrneynBa-
foLLero noslyyeHne NpoayKTa C OCTaTOYHONM BNaXXHOCTbio He 6onee 0,1 %
1 [UCNepPCHOCTbIO YacTul He 6onee 500 MKM. LieHa nonyyeHHoro nopotu-
Ka HeopraHuyeckoro matepurana coctaenset 0,5 6en. py6. 3a 1 Kr B LileHax
oceHn 2021 r. Matepran nopaaeTca pereHepaunn, yCTOMUMB K pasHOCY
BETPOM MpW HacblWeHnn. Bpemsa, npenaTcTaytowee yBenMyeHno niotLya-
IV pa3nuBa, cocTaBnsaeT 6onee 24 u. YaaneHve 3arpaxaeHusa BO3MOXKHO
C UCMONb30BaHNEM KaK MEXaHNYeCKNX YCTPONCTB, Tak U C MOMOLLbIO MPO-
MbILUNEHHbIX NblNecocoB. [Npegnaraembiii MaTepran NO3BOAUT HE UCMONb-
30BaTb TAXKENYIO TEXHUKY ANA CO34aHUA 3arpa)kaeHnin npu pasnuee Hed- MOPOLLIOK NOCNE HACbILLEHUA HebTbIo
TI/I/Hed)TeI'IpOIJ,yKTa C BbICOTOW CJl081 no 5 cm. anIMeHHETCﬂ ANnA pa3nneBoB n Hed)TeI'IpOﬂ,yKTaMI/I
HedTW/HedTENPOAYKTOB Ha MarucTpanbHbiXx HedTENPOBOAAX, »Kese3Ho-

LOPOXKHOM 1 aBTOMOOMIIbHOM TPAHCNOPTE, Ha NPeAnpPUATAAX, UCMOMb3YWNX HedTenpoayKTbl 1 T. A. Temnepatypa
aKkcnnyatauuun: ot —20 go +60 °C.

TEXHUYECKWE MPENMYLLECTBA

Co3paHue 3arpaxzaeHuii cneyunanbHbIMY HEOPraHMYeCKMM MaTeprianamMmmn paHee He npumeHsnock. Micnonb3osa-
nacb TexHvKa (3KcKaBaTopbl, 6ynbao3epbl U T. A.) ANA CO3[aHNA 3arpPakAeHNN UV MELIKN C NeCKOM.

Mopouwok ana popmmpoBaHUa
3arpaxgeHvin BOKpyr pasnvea
Ha TBepAblX MOBEPXHOCTAX

OXUOAEMbIN PE3YSIBTAT MPVIMEHEHWA

CHuXeHMe BpeMeHr GOPMUPOBaHIA 3arpaXkaAeHUin NPUBEAET K CHXKEHMIO 06LLEro sKkonormyeckoro yuepba, 3a-
TpaT Ha NPoBeAeHVe aBapUNHO-crnacaTesibHbIX PaboT Mo IMKBUAALMM aBaPUIAHOTO passinea HedTu.

TEKYLLAA CTALNA PA3BUTINA

Pa3paboTka BHeipeHa B NPOM3BOACTBO.

CBEJIEHWA O MPABOBOW OXPAHE

MpaBoBOW 3aLWnTbl HET.




[MOTEHUMATBHbBIE NOTPEBUTEIT W/TTIN SAMHTEPECOBAHHBIE B PASPABOTKE

MpeanpuaTUs, UCNonb3yoLve, NePeBO3ALLUNE, XPaHALLMe, MepepabaTbiBatoLme HedpTb/HePpTENPOOYKTbI.

PYKOBOAMTEJTb PASPABOTKM

lopoBbix Onbra [eHHaAbeBHA, HauaNbHUK NlabopaTOPUK, KAaHAMAAT TEXHNUYECKMX HayK, JOLIEHT.

KOHTAKTHbBIE JAHHbIE

E-mail: tyshlek@tc101.by
Ten.: (+37517) 35533 55




OENEPAJIbHOE TOCYAAPCTBEHHOE
BIOOXXETHOE OBPA3OBATEJIbHOE YYPEMOEHUE
BbICLLUEFO OGPA30OBAHUA «KY3BACCKUN
rOCYAAPCTBEHHbIN TEXHUYECKUN
YHUBEPCUTET UMEHU T. ®. TOPBAYEBA»

YIMEPOOHbIN MATHUTHbIN HEOTECOPBEHT
Ana OYNCTK BOAHbIX CPEL OT YINEBOAOPOLAOB

ONMNCAHWE PASPABOTKN

MarHuTHbIN COpOEHT npeacTaBnseT cobol == _ MATHETMTOBOE S/1PO

YrNepoAcoAep allyto CTPYKTYpY, MOSyYeHHYIO .U o aﬂ o
npu aHaspobHOM cOpaxnBaHUM OroOMacchl, : CBSI3YIOLLEE: oTx0Ab!
FPaHYNMPOBAHMN BTOPUUHOFO CbIpb U OKa- ;‘l:l o n/_ KMBOTHOBOAYECKUX NPeANpPHATHIA

- - 6KMONOrMYeCcKMX OUUCTHBIX
TbIBaHNN €€ Ha MarHeTUTOBbIX AApax C nocne- =] o - COOPYKeEHWIi CTOUHbIX BOA

gyowen yrnedrkaunen [O NONyYeHUA yrie- o

poaucToro TBepAOro ocTaTka (KapboHu3aTta). E\ ”

0 GeHTa NDENCTABNAET MarHETUTOBO® YTNEPOAHLIM HANONMHUTENb: yrnepoacoaepxaliue oTxXonbl
CHOBY COp pen N - [JlepesoobpabaTbiBalolieil NPOMBbILWNEHHOCTH

A0PO (LeHTP rpaHynoobpa3oBaHNs) CHaKaTaHHOM - YrnenoGbium

Ha Hero copbupyoLLeil CMecbio (HaNoAHUTENb + - Yrnenepenabotku

cBAsylollee). HanonHutenb — yrnepoacopepa-

L1e oTXoAbl YrofibHOW Unu fepeBoobpabaTbiBa-

toLLel MPOMbILNIEHHOCTH, @ CBA3YIOLLee — OTXObl >KNBOTHOBOAYECKUX Npes-

NPUATWN NN BMONOTMYECKUX OUYMCTHBIX COOPY>KEHUI CTOYHbBIX BOA,.

XapaKkTepuctika copbeHTa

[laHHbIN COPOEHT QOMKEH XPAaHUTLCA B CYXMX 3aKPbITbIX CKMAACKUX NMoMe-
LLEHUSAX Y MOXKET TPaHCMOPTUPOBATbCA BCEMU BUaMM TpaHcrnopTa. CopbeHT
He 6OUTCA CNEeXUBAHUA NPY AINTENIbBHOM XPaHEHMN — BbICOTa LWTabenupo-
BaHMVA Npy obecneyeHny yCTOMYMBOCTU 1 6€30MaCHOCTU MOXKET JIOXOAUTb [0
4 M, B OTNIYME OT COPOEHTOB Ha OCHOBE MPOUMX BeLLECTB, KOTOpble UMelT
eCTKMe OrpaHvyeHus Nno BbiCOTe WTAabeNnMpoBaHMA 1 MOCe CIeXUBAHWSA
MONTHOCTBIO YTPaAUMBaOT CBOU OCHOBHble abCcOpOLMOHHbIe CBOWCTBa. He Te-
pseT cBou abcopbLIMIOHHbIE CBONCTBA B TEUEHVE BCEro CPOKa XPaHEHNs, KO-
TOPbIN HE OrpaHNYeH.

HaHeceHune n cbop copbeHTa B OCHOBHOM OCYLLECTBASAETCA NPV NMOMOLLM
anekTpomarHuta. lMocne ncnonb3oBaHUa COPOEHT MOXET OblTb YTUNN3NPO-
BaH HECKOMbKUMMK Ccrocobamu, BKOYas OKMraHue B KauecTBe TOMMBa Ans
Nony4YeHns TENIOBOWN SHEPr UY PereHepaLmio.

BHewHun Bua copbeHTa

MpvHUMUN gencTBrA copbeHTa




TEXHWNYECKME MPENMMYLLECTBA

MpeumyLlecTBamy pa3paboTKM ABAATCA dKOornyeckasa 6e30MacHOCTb, BO3MOXHOCTb yAANeHUsi 3arps3HeHUi
npaKkTnyeckn Jo nobon HeobXOAMMOWM OCTAaTOUHONM KOHLUEHTpauun HedTn B BOAe, YNPaBaseMOCTb MNPOLECccoM 3a
CYeT MarHUTHbIX CBONCTB, KOTOpble obecneunBaeT MHepan marHeTut (FeO-Fe,0,) c copepxaHuem xenesa o 72 %,
BO3MOHOCTb MCMONb30BaHNA JOPOroCTOAWErO KOMMNOHEHTA MarHeTTa NOBTOPHO, MPUMEHEHME Takoro poda cop-
6eHTa B 3KCTPEMaribHbIX YCIOBUSIX.

OXVOAEMbIV PE3YNBTAT MPVIMEHEHIA

OCHOBHOW LieNblo NMPUMEHEHUS MAarHUTHOTO HedTeCcopOeHTa ABMAETCA OrnepaTBHAsA OUMCTKA BOAHbIX OObEKTOB
OT pa3nMBoOB HepTU 1 HedpTenpogykToB. CBOEBPEMEHHOE UCMOMb30BaHNE MAarHUTHOrO COPOEHTa MNO3BONNT ObICTPO
NOKann30BaTh 1 MKBUANPOBATb PA3JiMB HE TONIbKO HAa MOBEPXHOCTM BOAbI, HO 1 MOAO SIbAOM, TEM CaMbiM MUHVMU-
3MPOBaTb HarpysKy Ha dKONOrMUYECKYld 06CTaHOBKY, dnopy 1 dayHy. MarHUTHbI COPOEHT MOXET ObiTb NPUMEHEH
1 peanu3oBaH KakK B JII0O0OM pervmoHe, rae NoTeHLMabHO MOXET BO3HUKHYTb Pa3/ivB, Tak 11 B TAKOM YyBCTBUTESIbHOM
N 3KCTPeMaNnbHOM, Kak ApKTunyeckas 30Ha 1 parioHbl KpaliHero CeBepa.

TEKYWAA CTAOWA PASBUTINA

BbinonHeHa Hay4yHO-MCCNIeloBaTeNIbCKas UM OMbITHO-KOHCTPYKTOPCKas (TexHonornyeckas) paborta.
BbinyLeH onbITHbIN 06pa3eL,.

CBEOEHWA O MPABOBOW OXPAHE
1. Mat. 2438987 PO ot 06.08.2010. Cnocob oumcTKM BOAHbIX Cpep OT »KuAakux yrnesogopogos / I. B. Ywakos,
A.T.Ywakos, E. C. BptoxaHoBa u gp.

2. Mat. 2443749 PO ot 06.08.2010. Cnocob KoMnnekcHOM nepepaboTkm yrnepoacoaepxatmx orxonos / I. B. Yuwa-
koB, A.T. Ywakos, E. C. BptoxaHoBa u gp.

3. CBnaeTenbCTBO O roc. perncrpaumm nporpammbl gna 9BM N22012617234 ot 13.06.2012. Nporpamma ana coctas-
NeHuA MmaTepuanbHoro 6anaHca TeXHONOrMM NoslyyeHns copbeHTa Ha OCHoBe BTOpMYHOro cbipbs / E. C. BptoxaHoBa,
A.T.Ywakos u gp.

4. Mat. 2665440 PO ot 19.01.2018. Cnocob nonyyeHua marHuTHoro copberta / E. C. Ywakosa, A. I. Ywakos,
E. A. KBaweBas.

MOTEHUNMATIBHBIE NOTPEBUTENTN W/WTTN SAMHTEPECOBAHHBIE B PASPABOTKE

HedTtenepepabatbiBatowne npeanpusaTrs, LEHTPbI IMKBMAAUMM aBapUIAHbIX Pa3nuBoB HedTU, MpeanpuaTra, Ha
KOTOPbIX €XeAHEBHO NPOVCXOANT 06pa3oBaHme yrinepoACcoAepKalLX OTXOA0B.

PYKOBOLMTEJTb PASPABOTKM

Ywakosa EneHa CepreeBHa, AOLEHT, KaHANAAT TEXHUYECKNX HayK.

KOHTAKTHbBIE JAHHbIE

E-mail: brels@list.ru
Ten.: (+7 923) 616 16 36




YYPEMIOEHWUE OBPA3SOBAHUA
«FrPOAHEHCKNN TOCYOAPCTBEHHbIN
YHUBEPCUTET UMEHU AHKU KYTAJIbl»

HAHOKOMMNO3ULMNOHHDbIE BbICOKOINPOYHbIE
MATEPUAJIbI N1 KPENJIEHUN CUNOBbIX KABEJIEN
NMOBbILLEHHOW MOLLHOCTU

ONMNCAHNE PAZPABOTKN

Pa3paboTaHbl cocTaBbl HAHOKOMMO3ULMOHHbBIX MaTepuanoB C MOBbIWEHHbI-
MK napameTpamn gepopMaLNOHHO-MPOUYHOCTHbIX, rMAPOodO6HbIX, Tennodu-
3UYECKNX XapaKTePUCTUK, NpeaHa3HaueHHble ANS W3rOTOBJIEHMS KPEMEXHbIX
3/1EMEHTOB CUJTOBbLIX Kabenem, NCnonb3yemblx B CUCTEMaX SHEProcHabeHus
NPOMBbILUNEHHbIX MPEANPUATAN, OOBEKTOB MPaXk4aHCKOro, aAMUHUCTPATABHOTO
1 CreymanbHOro HasHaveHus.

Pa3p360TaHbI OpuUrrnHanbHble KOHCTPYKUNN KpeNneXHbIX 3J1IeMeHTOB ANA d)VIK-
caynn Kabeneim Pa3nnyHbIX CceyeHun B cucTemax 3HepFOCHa6)KEHI/IF| B Uenax
npegoTepalleHna nx ,D,ECI)OpMI/IpOBaHI/IFl N CNOHTAHHOIo nepemMeleHna npu
6pOCKaX MOLWHOCTW nnn npu aBapI/IVIHbIX CUTyaumax.

PaspaboTaHHasa KOHCTPYKLUMA npefcTaBiaeT coboi KOMMIeKCHoe peLleHue,
cny»kalliee He3aMeHVIMbIM 3/IEMEHTOM NPU MOHTax<e Kabenen 1 NpoBoAOB cpef- HaHokomMnosnuroHHbIe

Hero, BbICOKOTO W CBEPXBbICOKOrO HaMpsKeHWs Ha 06beKTax KMIoro v npo- BbICOKOMPOUHbIE MaTepualibl -
MbILLUIEHHOFO Ha3HauYeHUs. ONA KpeneHnn C‘II/IHOBbIX Kabenen
MOBbILUEHHOW MOLLHOCTHA
HaHOKOMMO3ULMOHHbIE MaTepuasibl 4SS KPErJIEHNI CUNOBbIX Kabenen pas-

paboTaHbl Ha OCHOBE TePMOMNACTOB, MPOM3BOANMbIX OTeYeCTBEHHbIMU Npef-

npuatamn (dunman «3asog XumsonokHo» OAO «pogHo A30T»), 1 0bnafaloT CTOMKOCTbIO K BO3AENCTBUIO BRaru,
CTapeHuto 1 BO3LENCTBUIO MOBbIWEHHbIX TeMnepaTyp. KpenexkHble sneMeHTbl U3roTaBimMBaloT METOLOM JINTbA MOA
AaBJieHreM C NCMOJIb30BaHNEM CreLnanbHOM TEXHONOTMYeCKOW OCHACTKN — JINTbeBbIX GOPM.

TEXHVYECKWE TTPEMMYLLEECTBA

Mcnonb3oBaHMe KpenexHblX 3/1IEMEHTOB CUOBbIX Kabenel U3 pa3paboTaHHbIX COCTAaBOB HAHOKOMMO3UTOB YBeSN-
YMBAET HAAEKHOCTb SKCMTyaTalmn CUIOBbIX KOMMYHUMKaLMIA 1 MO3BOMAET OTKa3aTbCA OT MPUMEHEHMA JOPOroCcTos-
LMX MMMOPTHBIX aHasoroB. PacueTHas CTOMMOCTb OAHOFO KPEMEeXHOro 3fieMeHTa pa3paboTaHHOWM KOHCTPYKLUN
COCTaBAAET CYMMY, SKBMBANEHTHYIO 2-3 y. €. NPy CTOMMOCTM MMMOPTHOroO aHanora 5-8 espo. lNpu nponssBoacTee
OMbITHO-NPOMbILUIEHHOW NAPTUW KPEMeXHbIX 3/IeMEHTOB B pa3mepe He meHee 100 TbiC. e, 4OCTUraeTcA 3HaunTe b-
HbIl 3 deKT, NpeBbILIAOWNIA 3aTPaTbl Ha peanmn3aumio NPON3BOACTBRA.

OXMAOAEMbIN PE3YIBTAT MPYIMEHEHWA

Mpoun3BOACTBO KpeneXHbIX /1IEMEHTOB C MOBbILEHHbIMY NapaMeTpPaMm SKCMyaTaLMOHHBIX XapaKTepUCTUK Liene-
Co06pa3HO opraHu3oBaTh B I. [POAHO Ha cneunann3MpoBaHHOM MPEANPUATAN B COOTBETCTBUM C TEXHUYECKON A0-
KymeHTauuen (TY), pa3paboTaHHON 3aKa3uKOM.

TEKYLAA CTALVA PA3BUTIA

BbinonHeHa Hay4HO-mncanenoBateibCkaa U ONbITHO-KOHCTPYKTOPCKaA (TexHonormnyeckas) pa60Ta.

BbinyLeH onbITHBINM 06pa3seL,.




CBEJEHWA O MPABOBOW OXPAHE

CocTaBbl HAaHOKOMMO3ULUMNOHHbIX MaTepranoB " KOHCprKLI,VIVI KpeneHbIX 31eMEHTOB COAepKaT HOY-Xay U MOryT
ObITb 3aMaTEHTOBAHbI 3aKa34MKOM onAa obecnevyeHna CBOEro npropuTeTa 1 3alinTbl PblIHKa peann3aunin.

MOTEHUMATBHbBIE NOTPEBUTEN W/TTIN SAMHTEPECOBAHHBIE B PASPABOTKE

OO6BEeKTbI 2N1EKTPOCETEBOIO XO35NCTBA, NPeAnpUATUs SHEPreTUYeCKoro, HepTe4oObIBaIOLLErO, METANITYPrUYECKOrO
U XMMMNYECKOrO KOMIMJIEKCOB, CTPOWTESIbHbIE OOBEKTHI JII0H60ro MacluTaba, MPOMbILLIEHHbIE U CEJIbCKOXO3ANCTBEHHbIE
MepOonNpUATYSA, KOMMAHMW MANoro 1 cpedHero br3Heca.

PYKOBOLAWTEJTb PASPABOTKN

CTpyk Bacunuin AnekcaHaposud, npodeccop Kadeapbl MaTepuanioBefeHns 1 pecypcocbeperarolnx TeXHOMOMA,
[OKTOP TEXHMYECKMX HayK, Mpodeccop.

KOHTAKTHbIE JAHHbIE

YO «pogHeHCcKNI rocyaapcTBeHHbIN YHUBepcuteT umeHu AHku Kynanbi», 000 «Mongep»
E-mail: antonov.science@gmail.com
Ten.: (+375 29) 265 99 36




roCYyaAPCTBEHHOE HAYYHOE YYPEXOEHUE
<UHCTUTYT OU3NKO-OPTAHUYECKOU XUMUN
HAH BEJIAPYCW»

TEXHOJIOTNA U YCTAHOBKA HAHO®WJIbTPALLMOHHOW
OYUCTKN BOAbI N3 MOBEPXHOCTHDbIX
BOAOUCTOYHUKOB

ONMNCAHNE PAZPABOTKN

YcTaHOBKa npefiHa3HaueHa Ana OYMCTKY BOAbI U3 MO-
BEPXHOCTHbIX BOLOWCTOYHUKOB [AJ1A MOJSlyYEeHUs BOAbI,
cooTBeTCTBYOWeN TpeboBaHUAM [paBun TeXHUYECKON
3KCNyaTaLMm 3NeKTPUYECKUX CTaHLMIA 1 ceTel, AnA nog-
NUTKN TEMNOBbIX CETeN. BNAETCA anbTepHaTUBOW TPaaV- fie 'm| f: |\— _I - -
LIMOHHOWN BOLOMNOLrOTOBKE Ha OCBETAUTENAX C U3BeCT- L] ‘CI [l .,_- "Ii
KOBaHMeM ¥ Koarynsumen ¢ nocnenyowmum yMmaryeHmem ;
Ha HaTPUN-KaTMOHUTOBBIX dunbTpax | ctyneHn. Mimeetcsa ©
BO3MOXHOCTb 1CMOJIb30BaHWA NOArOTOBEHHOW Ha yCTa-
HOBKe BOZAbl /1A NMOANUTKM NapoBbIX KOTNOB (nocne fo-
NONMHUTENIbHOW OYNCTKM Ha HAaTPUIA-KaTUOHUTOBbIX GUIIb-
Tpax Il ctyneHn n geaspauyun).

TEXHUYECKME MPENMYLLECTBA

ABTOMaTMYecKas cucTema auckosol dunstpaymm AZUD B cocTaBe yCTaHOBKUW obecrneumBaeT AOMONHUTENbHYIO 3a-
LNTY MeMOPaHHbIX 3/IEMEHTOB OT B3BELLEHHbIX MEXaHNYECKMUX YacTuL.

OnbITHBIN 06pa3eL ycTaHOBKM HAaHOGUALTPaLIM

He3aBnCMMOCTb KaueCTBEHHbIX 1 KONIMYECTBEHHbIX MOKa3aTenen OUNCTKN OT TemnepaTtypbl N CE30HHbIX KonebaHum
COCTaBa NOBEPXHOCTHbIX BOA.

OTCYTCTBVIe BbICOKOMUHEPAJTIN30BaHHbIX CTOYHbIX BOA.

yJ'Iy‘-ILIJeHI/Ie 2Konorn4yeckoro cl)aKTopa BCNneacTBmne CHUXeHNA C6pOCOB 3aCO/IeHHbIX CTOKOB N U3MeHEHNA NX CO-
CTaBa.

CHWXKeHMe KanuTanbHbIX 1 SKCrulyaTauMOHHbIX 3aTpar.

OXMOAEMbIN PE3YJIBTAT TMPUMEHEHWA

YcTaHOBKa HaHOGUNbTPAL MKW NpeaHa3HauYeHa Ans yaaneHns MUKPOOPraH3MOB, BUPYCOB 1 GakTepuil, yaaneHus
MYTHOCTV 1 KOJIIOVAHBIX YacTuL, Ha 99 %, uBeTHOCTM — Ha 80—90 %, CHUXeHUs oOLLeit )kecTKOoCTU Ha 60-80 %, yMmeHb-
LIeHWs cofgepKaHuna xene3a Ha 95-99 %, CHUKeHUs obLLel LWenoyHoCTV Boabl Ha 70 %, yaaneHns ofHOBaJIEHTHbIX
KaTMOHOB Ha 20-60 %, yMeHblUeHMA cofepkaHus cynbdpaToB 6ornee yem Ha 90 %, CHUXKEHUs cofepKaHnsa obLiero
OpraHMyecKoro yriepofa B OUnLLEeHHbIX MOBEPXHOCTHbIX Bogax Ha 80-90 %.

TEKYWAA CTAOVA PASBUTINA

Pa3paboTka BHeagpeHa B MPOU3BOACTBO.




CBEJEHWA O MPABOBOW OXPAHE

MpaBoBou 3aWnTbl HET.

MOTEHUMATBHbBIE NOTPEBUTEN W/TTIN SAMHTEPECOBAHHBIE B PASPABOTKE

TennosnekTpocTaHUMY, NpeanpuATUs NuLeBol, GapmaLeBTNUYECKOW NPOMbILLIIEHHOCTH.

PYKOBOLAWTEJTb PASPABOTKN

bunbatokeBny AnekcaHap BUKTopoBumY, ANPEKTOp, AOKTOP XMMUYECKIMX HayK, Mpodeccop, akageMuK.

KOHTAKTHbIE JAHHbIE

E-mail: uf@ifoch.bas-net.b
Ten.: (+375 17) 356 80 97

NMOrPYXHblE MEMBPAHHbIE CUCTEMbDI
C MOHUMEHHOW CTEMNEHbLIO 3ACOPEHMA
ANA OYUCTKU CTOYHbLIX U TMTPUPOAHbIX BOA

ONMNCAHWE PASPABOTKA

MemOpaHHble MOrpy»Hble CUCTEMbl WCMOJb3YIOTCA ONIA OUMCTKM, pasfeneHus
N KOHLEHTPVPOBAHNWA XUAKUX cpel MmeTofoM ynbrpadunstpaumn. OHY COCTOAT U3
6eCKOpPNYCHbIX MEMOPAHHBIX MOAYNE HA OCHOBE MOJIOBOSIOKOHHbIX apMUPOBaH-
HbIX MOJIMMEPHBIX MeMOpaH C TUMOM GUIBTPALNK «CHAPYKM-BHYTPb». OCHOBHbIM
JOCTOMHCTBOM MOJIOBOSIOKOHHbIX MOAYyNel, N3roTOBAEHHbIX C NPMMEHEHNeM Mnono-
BOJIOKOHHbIX MeMOpPaH C Hapy>KHbIM CENTEKTUBHbBIM CITOEM, ABNAETCS 6onee BblCOKas
(8 1,2-1,5 pa3a) NIOTHOCTb YNAKOBKM MeMbpaH B anmnapate U OTCYTCTBME KOpryca.
beckopnycHble NOIOBONOKOHHbIE MOAYNN MOFPY>KHOrO TUMA HALIW WUPOKoe npu-
MeHeHMe B MeMOpaHHbIX briopeakTopax Afig 0TBOAA 13 CUCTEMbI OUYMLLEHHOW BOADI,
B MpoLieccax OUMCTKM CTOYHbIX BOZ, MPOMbILLISIEHHbIX M NOPTAaTUBHbIX CUCTEMAX OUNCT-
Ku Bogbl. [epenag gaBneHns yepes nosioBOSIOKOHHblE MeMOPaHbI MOTPY>KHOTO TrMa '
JOCTUTaeTCA 3a CYET pa3perkeHus, CO34aBaeMoro HaCOCOM BO BHYTPEHHUX KaHanax OnbITHbIV 06pa3seL
MOJIbIX BOJSIOKOH. [IN1si MOrPY»KHbIX CUCTEM 3aTpaTbl SHEPTUM AN1A GUIbTPALMMN BOAbl  YCTAHOBKM HAHOGMALTpaLUm
cocTaBnstoT 40-50 B1/m3, cTouHbIX Bog — 100-220 BT/M3, UTO Ha NOPSIAOK HIXKE, YemM
Zns 0ObIYHO UCMOJIb3YeMbIX MEMOPAHHbBIX anmnapaToB. [MPUHLMNUaNbHbIM OTAIYMEM APMUPOBAHHbBIX NMOTOBOJIOKOH-
HbIX MeMOpaH ABASETCA TO, YTO MEMOPAHHDIN CJTION HAHECEH HA TMOKMI MEXaHNYECKU NMPOYHBIN MIIETEHbIN KapKac 13
Nonn3PUPHbIX HUTEN C HAPYXHbIM AriameTpom 1,0-2,0 MM, YTO 3HAUUTENIbHO MOBLILLAET MEXAHNYECKYIO MPOYHOCTb
MOMOBOJIOKOHHBIX MEMOPaAH 1 X YCTONYMBOCTb K F’MAPOYLAApy B NpoLecce 3KcriyaTtaunu. [onoBonoOKOHHbIE apMu-
pOBaHHble MeMOpPaHbl AOMOMHUTENIbBHO MOAUPULIMPOBAHDBI 1l CHUXKEHUS MX 3arpA3HEHMSA PaCcTBOPEHHbIMM Belle-
CTBaMU B MpoLieccax pasfeneHns, YTo yMeHbLIAET YacTOTy HEOOXOAUMBIX MPOMbBIBOK U CHUXKAET IKCMITyaTaLMIOHHble
3aTpaTbl MEMOPAHHbBIX CUCTEM.

TEXHWNYECKME MPENMMYLLECTBA

MpenmyLLecTBOM apMUPOBAHHbBIX MOSIOBOJIOKOHHbIX MeMOpPaH ABMAETCA BbICOKAsA MexaHuMyeckas MpPOYHOCTD,
yaenbHas nioLwanb MeMOPaH B annapate, BO3MOXHOCTb 0OpaTHO NMPOMbBIBKY, MEHEE KeCTKUe TpeboBaHUs K npea-
BAapUTENIbHON MOATOTOBKE BOAbI 1 0OCNYXMBaHWI0. [IpOn3BOACTBO GECKOPMYCHBIX MEMOPAHHBIX MOAYeEN MpoLye
1 AelleBsie Mo CPaBHEHNIO C OObIYHBIMY MeMOpPaHHbIMU MoaynsiMU. CTOMMOCTb OUMCTKM CTOYHBIX Y MPUPOAHbIX BOZ
C MOMOLLIbIO MOTPY>KHbIX MEMOPAHHBIX CUCTEM 3HAUUTENBHO HUXKE MO CPABHEHUIO C 0ObIYHBIMU MEMOPAHHBIMU CCTe-
Mamu 3a cyeT bosiee HU3KOro SHepronoTpebneHna u 6onee NPOCTON OpraHU3aLMM NPOLEeCca, NPU KOTOPO OTCYT-
CTBYET CTaaus OTBOAA 1 06e3BpeXMBaHNA KOHLeHTpaTa. PazpaboTaHHble MOrpy»Hble MeMOPaHHbIE CUCTEMbI XapaK-
TEPU3YIOTCA HU3KOW CTEMEHBIO 3aCOPEHNA NMPU OYMCTKE CTOYHbBIX Y MTPUPOAHBIX BOZ.
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OXVIOAEMbIV PE3YNBTAT MPYMEHEHIA

BbicOKO3bPeKTNBHAs OUMCTKA NMPUPOAHBIX M CTOYHbIX BOL C HU3KMMU SKCTUTyaTaLMOHHbIMK 3aTpaTaMmu 1 6onee
ANUTeNbHbIM NEePUOLOM SKCMyaTauum memopaHHbIX Mogynel Ao Ux 3ameHbl. OTCYyTCTB/E HEOOXOANMOCTM OTBOAA
1 06€e3BpEXKNBAHMA KOHLEHTPaATA.

TEKYLLAA CTALANA PA3BUTINA

BbInonHeHa HayYyHO-MCCIefOBaTeNIbCKas UMM OMbITHO-KOHCTPYKTOPCKas (TeXHonornyeckas) paborta.
BbinyLieH onbITHBIN 06pa3seL,.

CBEZEHWA O MPABOBOVI OXPAHE

MpaBoBOW 3aWnTbl HET.

MNOTEHUMATIBHBIE TIOTPEBUTEST /TN SAMHTEPECOBAHHBIE B PASPABOTKE

TennoanekTpocTaHUMn, OMOTEXHONIOTMYECKME NPEANPUATIA, NPeANPUATUS NULLEBON, GapMaLeBTUYECKON, XUMU-
Yyeckow, Lienniono3Ho-0yMaXHOM, MeTannypruyeckor oTpaciell MPoOMbILLIEHHOCTY, CTaHLMM BOLOOYNCTKA Y BOLO-
NMOATrOTOBKU.

PYKOBOLWTEJTb PASPABOTKM

BunbatokeBuy AnekcaHap BUKTopoBuy, AMpeKTop, AOKTOP XMMUYECKMX HaYK, Npodeccop, akafeMyK.

KOHTAKTHbBIE JAHHbIE

E-mail: uf@ifoch.bas-net.by
Ten.: (+375 17) 356 80 97




roOCYaAPCTBEHHOE HAYYHOE YYPEMXOEHUE
«UHCTUTYT NPUPOAOIMNOJIb3OBAHUA
HAH BEJIAPYCW»

COPBEHT SMYJIbT'MPOBAHHbIX HEOTENMPOAYKTOB
N NMOBEPXHOCTHO-AKTUBHDbIX BELLECTB
MOPOLWKOOBPA3HbIA FTYMUHOBbIN

ONMNCAHWE PASPABOTKA

CopO6eHT 3MynbrmpoBaHHbIX HeGTEMNPOLYKTOB M MOBEPXHOCTHO-aKTMBHbIX BewlecTs (MAB)
MOPOLIKOOOPa3HbIi N'YMUHOBBIN MpPefHa3HaueH ANA OYMCTKM CTOYHbIX BOA MPefnpuAaTuil,
CTaHLMIN MOMKM aBTOTPAHCNOPTA, Xe1e3HOLOPOXKHbIX LUCTEPH 1 Ap. OT HedpTenpoayKToB BO
B3BELUEHHOM U KOJIIOMAHOM cocTosAHMM 1 1AB, a TakKe peKynbTUBaLMKn 3arpA3HEeHHbIX Tep-
pUTOPUN.

CopbeHT npepcTaBnfeT cob6oi 3KoNorobe3onacHbI NPOAYKT, NOAyYeHHbIN nyTem Gpr3NKo-
XMmUyeckor mogudrkaumm Topda nMbo cTaHAAPTU3UPOBAHHbIX MOAYNPOAYKTOB Ha €ro OCHO-
Be, TaKMX Kak MyKa TopdsHas, CylueHKa ToppaHasa cenaprpoBaHHas.

TEXHUYECKNE NMPEMMYLLECTBA

MpocToTa NnpuMeHeHuUsA.

Bbicokas nnaByyecTb MaTepurana (bonee 24 cyTok).

EmMKoCTb no amynbrupoBaHHbiM HedTenpoaykTtam, [MAB coctaBnsaeT He meHee 0,8 r/m>.
MpocToTa yTrnusaumm otTpaboTaHHOro copbeHTa.

HeTOKCMYHOCTb 1 3KONOrocOBMeCTUMOCTb COpbOeHTa C OKpY»KatoLen Cpefon.
Bonbluol TemnepaTypHbI Anana3oH XpaHeHus copbeHTa (ot -40 go +60 °C).

OXUAOAEMbIN PE3YNIBTAT MPVIMEHEHWA

MprmeHeHne maTepuana NO3BOAUT CHU3UTb nocTtynneHna MAB v smynbrupoBaH-
HbIX HePTEMPOAYKTOB B OKPY»KaIOLLYIO Cpesy.

TEKYLWAA CTALONA PA3BUTIA

BbinyLLeH onbITHBIN obpaseLl.

[MOTEHUMAJIBHBIE NOTPEBUTENN W/WNTTN SAMHTEPECOBAHHBIE B PASPABOTKE

MpomblWwneHHble NPeanPUATHA, CTAHLMN MONKIN aBTOTPAHCMOPTA, Ke1e3HOA0POXKHbIE LIUCTEPHDI 1 Ap.

PYKOBOAMTEJTb PASPABOTKM

AnyTa lOpui MpuropbeBny, u. 0. 3aBeaytoLero nabopatopueit, KaHAMAAT TEXHNYECKNX HayK, AOLIEHT.

KOHTAKTHbBIE JAHHbIE

E-mail: yanuta@tut.by
Ten.: (+37517) 27232 82
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FAIR OF INNOVATIVE
DEVELOPMENTS “INNOVATIONS
INTHE CHEMICAL AND OIL
AND GAS INDUSTRIES”

CATALOGUE OF INNOVATIVE
DEVELOPMENTS




STATE SCIENTIFIC INSTITUTION “INSTITUTE
OF CHEMISTRY OF NEW MATERIALS OF THE
NATIONAL ACADEMY OF SCIENCES OF BELARUS”

COMPOSITE MATERIAL WITH MICRO- AND NANOFILLERS
FOR 3D PRINTING AND PRODUCTION OF POLYMER SHEETS

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

Polymer composite materials, depending on the type of filler, its
parameters and concentration in the composition of composite
materials for the production of a filament for 3D printing and sheet,
improve the physical and mechanical parameters of the filament for 3D
printing and the produced polymer sheet. A filament for 3D printing
and a sheet based on polymer materials with nano-and microparticles,
produced at the State Scientific Institution of ICHNM NAS of Belarus,
has increased wear resistance and mechanical properties. Potential
consumers of the developed materials are machine-building and
machine-tool enterprises, light industry, defense enterprises of other
industries of the Republic of Belarus, as well as individuals interested in
creating engineering parts of complex shapes with increased strength
requirements (gears, holders, elements of mechanisms and moving
systems, shockproof housings and linings, etc.).

TECHNICAL ADVANTAGES

The main advantages of the created composite thermoplastics and the
developed material for 3D printing: improved physical and mechanical
properties in comparison with the original plastics, electrical conductive
properties, safety (and in the case of CPM based on polylactide,
biodegradability), which allows them to be used to create wear-resistant
products by , for example, 3D printing, simplifying the technological
process for the production of engineering parts that are not inferior in
quality to analogues produced using other technologies.

The cost of produced filled thermoplastics is 2-3 times lower than foreign
analogs, the cost of filament for 3D printing based on CPM with micro-
and nanofillers is 4-5 times lower than foreign analogs presented on the
market. Based on the produced polymer sheet with improved physical and
mechanical properties from filled thermoplastics, it is possible to create
local market for reinforcing coatings for parts and mechanisms of complex
shapes, for example, parts of machinery and equipment subject to friction
and mechanical damage. Potential consumers of the developed materials
are machine-tool enterprises, light industry, defense enterprises, etc.
industries of the Republic of Belarus, as well as individuals. Deliveries for
export to the countries of the CIS and the European Union are expected.

PLA-based print 3D rod for educational
and medical applications

3D printed sample using
composite based on PLA and HA

The results of the acceptance tests of pilot batches of filled thermoplastics based on ABS, polylactide, polyamide-6
with carbon nano- and microfillers and a filament for 3D printing and a polymer sheet based on filled thermoplastics
correspond to their parameters provided in the technical level technology. The innovation corresponds to the level of

foreign analogs, there are no domestic analogues.
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EXPECTED RESULT OF APPLICATION

The introduction of the development of CPM-3D and the subsequent m®
implementation of the developed technology will allow the production
of consumables for 3D printing on existing experimental extrusion lines at $§&
the State Scientific Institution "Institute of Chemistry of New Materials of the
National Academy of Sciences of Belarus" in quantities necessary to meet |
the needs of the market and enterprises of the Republic engaged in the |
production of products by 3D printing from thermoplastic materials, as well |
as for export.

CURRENT STAGE OF DEVELOPMENT

Development is introduced into production.

INFORMATION ON THE LEGAL PROTECTION
No.

POTENTIAL CONSUMERS AND INTERESTED PARTIES

Enterprises and educational institutions that produce finished products using 3D printing, as well as those engaged
in prototyping and modeling objects: Goetz Trade LLC, KBTEM-OMO 0OJSC, Minsk Gear Plant OJSC, Atlant OJSC, HTP,
Park high technologies Belarus, Science and Technology Park “BNSU” Polytechnic”, UO “Gomel State University named
after F. Skorina”, JSC Grodno tobacco factory “Neman’, JSC “GrodnoAzot". It is also possible to export coal-filled PCMs
and materials for 3D printing to the Russian Federation and other countries.

DEVELOPMENT MANAGER

Alexander Rogachev, Director, Professor, Doctor of Technical Sciences.

with hydroxyappatite

CONTACT INFORMATION

E-mail: ichnm@ichnm.by
Phone: (+375 17) 28592 99




STATE SCIENTIFICINSTITUTION
“INSTITUTE OF GENERAL AND INORGANIC
CHEMISTRY OF THE NATIONAL ACADEMY

OF SCIENCES OF BELARUS

INNOVATIVE COOLING WATER TREATMENT TECHNOLOGY
USING COMPLEX SCALE INHIBITORS

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

The innovative cooling water treatment technology includes the use of inhibitors’compositions specially developed
for the specific conditions of the enterprise that prevents the scale formation, having a synergistic effect, as well as an
innovative method of reagents dosing into the system, depending on their effectiveness.

ObcnenoBaHve
M aHaNn3
CHUCTEMDBI

NabopaTopHoe [lpoMebILNEHHbIE
MOZENPOBaHWE NCMbITaHWA

Texnonorna PMAC (TMTuMAK) TexHonorma OnGuard (Onlapa)

Technology development stages for enterprise conditions

TECHNICAL ADVANTAGES

The advantages of the proposed cooling water treatment technology are
the simplicity and efficiency of treatment, which are achieved through the
use of reagents specially selected for the cooling system of the enterprise;
cost reduction compared to the commercial products while keeping the high
treatment efficiency; more economical application is achieved through the use
of automatic dosing techniques based on the treatment results.

EXPECTED RESULT OF APPLICATION

A significant improvement in the technical and economic performance of
the cooling water system due to the design of individual water treatment
program, optimizing dosing of reagents that will prevent scaling and fouling,
with the increase of cycles of concentration and the reduce in the processing
and maintenance costs.

CURRENT STAGE OF DEVELOPMENT

Development is introduced into production.

Water Cycle Model

INFORMATION ON THE LEGAL PROTECTION

Innovative developments are protected by two patents of the Republic of Belarus and Eurasia.
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TennoobmetHoe

CraHuyA L03MpoBaHS
HUGHTOPOB

3hheKTUBHOCTL A03bI MHTUGHTOPA

D)

B

OnGuard

Diagram of implementation of pilot plant OnGuard

in the operating system

ANALYZER
ard | 3BANAE

OnGu

Mpoayska

Pilot plant of sediment growth
rate OnGuard

POTENTIAL CONSUMERS AND INTERESTED PARTIES

Enterprises of chemical and petrochemical industry, power generation, industrial enterprises operating cooling
water recycling cycles in the Republic of Belarus and abroad.

DEVELOPMENT MANAGER

Dr. Artyom Vorobiov, Head of Industrial Water Treatment Laboratory.

CONTACT INFORMATION

E-mail: vhp@tut.by
Phone: (+375 29) 551 37 22




EDUCATIONAL INSTITUTION “BELARUSIAN STATE
TECHNOLOGICAL UNIVERSITY”

ELASTOMERIC COMPOSITIONS WITH CARBON
NANOSTRUCTURED MATERIALS

FORTHE PRODUCTION OF MOLDED RUBBER PRODUCTS
BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

The innovative development relates to the field of formulation of elastomeric compositions using new ingredients
that improve the technological properties of rubber compounds and technical indicators of rubber. It is intended
for enterprises of the rubber industry engaged in the production of molded rubber products. The use of carbon
nanostructured materials for the creation of industrial formulations of rubber compounds based on rubbers of
general or special purpose provides a decrease in energy consumption in the production of molded rubber products
by reducing the Mooney viscosity and reducing the time to achieve the optimal degree of vulcanization of rubber

compounds and contributes to the production of products with increased resistance to heat aging, to aggressive
media, improved sealing and abrasion resistance.
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Properties of special purpose rubbers BHKC-18

TECHNICAL ADVANTAGES

The use of carbon nanostructured materials (TC BY 690654933.001-2011“ART-NANO”) reduces energy consumption
in the manufacture of molded rubber products at the molding stage by reducing the Mooney viscosity (by 8.4-18.0 %),
and also leads to the production of products with improved operational characteristics (increased resistance to heat

aging by 4.7-14.7 %, to aggressive environments by 10.3-21.2 %, sealing capacity by 1.06-1.55 times and abrasion
resistance during sliding by 1.53-2.47 times).

EXPECTED RESULT OF APPLICATION

The use of the carbon nanomaterial in the formulation of rubber compounds for the manufacture of sealing products

allows to reduce energy consumption during their production and to increase the performance characteristics of
products.
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Properties of special purpose rubbers BHKC-18 + BHKC-28
CURRENT STAGE OF DEVELOPMENT

Research or development (technological) work has been completed.
A prototype was released.

INFORMATION ON THE LEGAL PROTECTION

1. Rubber mixture for the manufacture of molded rubber products: US Pat. BY 10739 / S. Zhdanok. N. Prokopchuk,
A. Solntsev, A. Krauklis, P. Samtsov, J. Shashok, N. Pobedinskaya. - Publ. 30.06.2008.

2. Rubber mixture for the manufacture of molded rubber products: US Pat. BY 17001 / Zh. Shashok, K. Vishnevsky,
N. Prokopchuk. - Publ. 04/30/2013.

POTENTIAL CONSUMERS AND INTERESTED PARTIES

Rubber industry enterprises engaged in the production of molded rubber products.

DEVELOPMENT MANAGER

Shashok Zhanna Stanislavovna, Professor, Doctor of Technical Sciences, Associate Professor;

Nikolay Romanovich Prokopchuk, Professor, Corresponding Member of the National Academy of Sciences of
Belarus, Doctor of Chemical Sciences, Professor;

Vishnevsky Konstantin Viktorovich, Director of the Republican Scientific and Practical Center for Petrochemical
Technologies and Production, Candidate of Technical Sciences, Associate Professor.

CONTACT INFORMATION

E-mail: root@belstu.by
Phone: (+375 17) 399 46 21,393 62 17, 324 56 20




HIGH STRENGTH GLASS CERAMIC PROPPANTS

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

Glass-ceramic proppants are intended for intensification of oil and gas  Fmr| « e ’

production. They are characterized by sphericity and roundness of 0.97 | [ i:

conv. units, crushing resistance at 5,000 psi less than 0.3 % of destroyed \@l o

granules, chemical resistance to HCl — 0.8 %; to a mixture of HCl and .

HF — 7.8 %. -

TECHNICAL ADVANTAGES o B | -

e ¢ | o LN

There are no domestic analogues. In terms of their performance B e p AR CH AR g

indicators, high-strength glass-ceramic proppants surpass the existing i e zl |

foreign ceramic counterparts. Appearance of high-strength

glass-ceramic propants

EXPECTED RESULT OF APPLICATION

Production of high-strength glass ceramic proppants.

CURRENT STAGE OF DEVELOPMENT

Research or development (technological) work has been completed.
A prototype was released.

INFORMATION ON THE LEGAL PROTECTION

Two patents for inventions received:

1. Glass Composition for Production of Glass-Ceramic Proppant: Patent ]
BY 23240 / Yu. Pavlyukevich, P. Larionov, S. Barantseva, A. Kravchuk. — Surface of high-strength
Published on 20.10.2020. glass-ceramic propants

2. Method of Manufacturing Glass-Ceramic Proppant: Patent BY 23278 / Yu. Pavlyukevich, P. Larionov. — Published
on 26.11.2020.

POTENTIAL CONSUMERS AND INTERESTED PARTIES

Oil industry enterprises.

DEVELOPMENT MANAGER

Pauliukevich Yury, Head of the Department of Glass and Ceramic Technology, Assistant Professor, PhD.

CONTACT INFORMATION

E-mail: pavliukevitch.yura@yandex.ru
Phone: (+375 25) 92501 11

MODIFIED COMPOSITIONS
OF CONTINUOUS BASALT FIBERS

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

Continuous basalt fibers are a promising reinforcing material for composites with various types of matrices. The
scope of application of basalt fibers and their production are constantly expanding.

Improvement of the technology for producing continuous basalt fiber is achieved by modifying its composition
with boron and calcium compounds. Colemanite is used for obtaining of continuous basalt fiber compositions.
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Preparation of the raw mix includes crushing of basalt crushed stone to particles
less than 3 mm in size, dosage and mixing of components.

With the adding of colemanite into the composition of the raw material
composition, the melting point of basalt, the viscosity of the melt and the
crystallization ability of glass decrease. This ensures a decrease temperature of
fiber molding by 50-70 °C and an increase safe interval of molding.

During the formation of fibers in a laboratory setup, including a melting bath
with an electric heating system, a control unit and a winding device, a positive
effect of boron oxide on the quality of the fiber and the stability of the formation
process was established.

The tensile strength of basalt fibers of modified compositions is at least
2,100 MPa and increases with an increase in the content of modifiers.

The indicators of water resistance of basalt fibers of the modified compositions
are 99.4-99.6 %, and the indicators of alkali resistance are 91.1-92.8 %.
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TECHNICAL ADVANTAGES

The use of colemanite in the production of continuous basalt fiber accelerates
the processes of melt formation, provides a significant decrease in the forming
temperature in comparison with the basic analogue.

Indicators of strength and chemical resistance of basalt fibers of modified
compositions correspond to the level of the best analogs.

Continuous basalt fibers
of modified composition

EXPECTED RESULT OF APPLICATION

Modification of the composition of basalt fibers will reduce energy consumption
and increase the productivity of the production process.

The production of modified basalt fiber is possible on the operating main
technological equipment, provided that crushed basalt is used and the raw

mixture is mixed.

CURRENT STAGE OF DEVELOPMENT
Research or development (technological) work has been completed.
INFORMATION ON THE LEGAL PROTECTION

No legal protection.
galp Fiber extruder laboratory plant

POTENTIAL CONSUMERS AND INTERESTED PARTIES

There is experience in developments to improve technological processes for the
production of glassy materials by orders of enterprises

DEVELOPMENT MANAGER

Pauliukevich Yury, Head of the Department of Glass and Ceramic Technology, Assistant Professor, PhD.

CONTACT INFORMATION

E-mail: pavliukevitch.yura@yandex.ru
Phone: (+375 25) 92501 11




NEW METHOD OF OBTAINING OF MODIFIED WOOD

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

A new method for modified wood obtaining by a thermochemical method is to use a low-toxic water-soluble dian
resin for impregnation and subsequent curing. Monomers, oligomers and resins currently used to modify wood are
mainly toxic due to the content of phenol, formaldehyde, furan and other compounds. Diane resin obtained on the
basis of diphenylolpropane, which is classified as moderately toxic, is safer than other impregnating compounds.
The method is carried out by impregnation of natural coniferous wood and, especially, hardwood with dianic resin,
holding under a vacuum of 0.085 MPa for 15 minutes, then under a pressure of 1.0 MPa for 20-40 minutes, followed
by heat treatment at a temperature of 120 °C for 30-40 minutes. In comparison with natural wood, modified with
a polymer based on dian resin wood, has increased water-, bio-, heat resistance, higher strength properties, and can
be used in construction and during operation in difficult climatic or industrial conditions.
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Process Diagram of modification of wood by diane resin polymer

TECHNICAL ADVANTAGES

The advantage of the developed method of modifying wood consists in the use of dian resin as an impregnating
composition, which is a less toxic modifier compared to others. That provides an increase in the environmental
friendliness of the production of a composite material with a complex of improved properties compared to natural
wood.

EXPECTED RESULT OF APPLICATION

The developed method provides an improvement in working conditions, environmental safety of production and
an increase in the service life of modified wood in comparison with natural.

CURRENT STAGE OF DEVELOPMENT

Research or development (technological) work has been completed.

INFORMATION ON THE LEGAL PROTECTION
The patent RB 20947 “Method of wood modification”.

POTENTIAL CONSUMERS AND INTERESTED PARTIES

Enterprises for the production of modified wood and enterprises and organizations of various profiles interested in
its application.

36




DEVELOPMENT MANAGER

Valeriy Boltovskiy, Professor the Department of Chemical Processing of Wood of Biotechnology. Belarusian State
Technological University, D. Sc. (Engineering), Associate Professor.

CONTACT INFORMATION

E-mail: v-boltovsky@rambler.ru
Phone: (+375 29) 658 30 58

MICROWAVE EXTRACTION OF FLAVONOIDS FROM
MEDICINAL PLANT MATERIALS IN ORDER TO OBTAIN
PHYTOPREPARATIONS.

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

An effective method has been developed for obtaining plant extracts containing biologically active substances,
including flavonoids, which have a wide spectrum of therapeutic action. Using the example of the everlasting flowers,
a pharmacopoeial plant raw material, the main class of active components of which are flavonoids, the conditions of
microwave extraction are determined. The action of microwave energy contributes to the destruction of plant tissue,
as a result of which biologically active substances are intensively extracted from the plant material. It was found that
under the action of microwave energy with a microwave frequency of 2,450 MHz and a microwave generator power of
100-300 W, a high yield of the target components is achieved and the duration of the process is significantly reduced
(by a factor of 10). Carrying out the extraction at higher microwave power powers severely destroys plant tissue,
which can lead to a deterioration in the quality of the extract obtained. The developed method is promising for use
in the pharmaceutical industry in the production of phytopreparations, as well as in the cosmetic and food industries.

TECHNICAL ADVANTAGES

The method of obtaining plant extracts containing biologically active substances, including flavonoids, using
microwave energy contributes to an increase in the efficiency of extraction of biologically active substances from
plant material and a reduction in the duration of the process in comparison with traditional extraction methods that
are used at domestic enterprises.

Images of the structure of the petals of the Helichrysum arenarium (lat.) at an increase of 500 times:
a — before extraction; b — after extraction under convective heating; c — after microwave extraction




EXPECTED RESULT OF APPLICATION

Intensification of the process of extracting flavonoids from medicinal plant materials, increasing the efficiency and,
accordingly, improving the properties of phytopreparations, the active components of which are isolated biologically
active compounds.

CURRENT STAGE OF DEVELOPMENT

Research or development (technological) work has been completed.

INFORMATION ON THE LEGAL PROTECTION

An application was filed for a patent of the Republic of Belarus No. a20200291 of 23.10.2020 “Method for obtaining
a dry extract from medicinal plant materials”.

POTENTIAL CONSUMERS AND INTERESTED PARTIES

Pharmaceutical companies.

DEVELOPMENT MANAGER

Valeriy Boltovskiy, Professor the Department of Chemical Processing of Wood of Biotechnology. Belarusian State
Technological University, D. Sc. (Engineering), Associate Professor;

Vladimir Titok, Head of the Central Botanical Garden of National Academy of Sciences of Belarus, D. Sc. (Biology),
Associate Professor.

CONTACT INFORMATION

E-mail: natallia.adamtsevich@mail.ru
Phone: (+375 33) 688 99 02

LUMINESCENT MATERIALS FOR A WIDE RANGE
OF OPTICAL APPLICATIONS.

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

Luminescent materials in the form of glass, ceramics and glass ceramics are among the materials with high
luminescence and afterglow intensity. The use of compounds of various compositions and combinations of activator
ions in them ensures the effective conversion of IR and UV radiation into the visible region of the spectrum. Using
various approaches to the synthesis and their combinations allows you to widely vary the structure and properties of
the materials. The proposed materials are promising as visualizers of infrared radiation, multi-color phosphors, and
conversion-luminescent laser materials. Materials with a high intensity of afterglow in the form of glass ceramics can
be used as an element of paints used for road markings for lighting required at nighttime.
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TECHNICAL ADVANTAGES

The developed luminescent materials are characterized by:

—modern flexible and technological methods of obtaining materials
in the form of glass, ceramics and glass ceramics;

- obtaining samples of different shapes, including in the form of
glass fiber;

- effectively converts infrared laser radiation (~ 980 nm) into visible
light with the required color characteristics, corresponding to the CIE
1931 chromaticity diagram;

- effectively converts UV radiation into visible or IR region of the
spectrum;

- high intensity of afterglow.

EXPECTED RESULT OF APPLICATION

Nowadays there is a large variety of luminescent materials that
are widely used in a number of practical applications such as
high-energy physics, nuclear physics, medicine, national security,
exploration, lighting, agriculture etc. that make their development
and investigation actual and important. The introduction of
the compositions of the luminescent materials on the existing
technological equipment, subject to adjusting the production
parameters of preparation and use, will provide imports phase-out.

CURRENT STAGE OF DEVELOPMENT

Research ordevelopment (technological) work has been completed.

INFORMATION ON THE LEGAL PROTECTION

No legal protection.

POTENTIAL CONSUMERS AND INTERESTED PARTIES

JSC“Glass Factory “Optic’, “Polimaster”, “Radiation Instruments and
New Components’, optoelectronic manufacturing, optical materials
science.

DEVELOPMENT MANAGER

Ekaterina Trusova, Associate Professor,
Technology Department, PhD in Technology.

CONTACT INFORMATION

E-mail: trusovakaterina@mail.ru; trusova@belstu.by
Phone: (+375 17) 363 93 08

Glass and Ceramics

UC intensity (a.u.)

Glass ceramics with prolonged
afterglow luminescence
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EDUCATIONAL INSTITUTION
“BREST STATE TECHNICAL UNIVERSITY”

REVOLVING WIND POWER PLANT

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

The simplicity and reliability of the design based on the original two-tier layout
of wind blades allows to reduce the production and operation costs of this wind
power plant for the transmission of electric generators, pumps, shredders, etc. in
agriculture holdings and other similar industries.

TECHNICAL ADVANTAGES

Simplicity and reliability, cheapness.
Scientific and technical level in relation to the best national and foreign
analogues: there is no similar device.

EXPECTED RESULT OF APPLICATION

Prospective markets: Republic of Belarus, Russian Federation.

CURRENT STAGE OF DEVELOPMENT

Research or development (technological) work has been completed.

INFORMATION ON THE LEGAL PROTECTION
Patent No. 12165.

POTENTIAL CONSUMERS AND INTERESTED PARTIES

Industrial, civil, agricultural facilities far from electricity grids.

el
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DEVELOPMENT MANAGER

Vitali Severyanin, Doctor of Technical Science, Professor.

CONTACT INFORMATION

E-mail: tgv@bstu.by
Phone: (+375 29) 524 44 82




LIMITED LIABILITY COMPANY “BELSPETSKOMPLEKT"”

MATERIAL FORTHE CREATION OF BARRIERS
IN THE ELIMINATION OF EMERGENCY
OIL / OIL PRODUCTS SPILLS

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

The inorganic barrier material allows the containment of an oil spill on a hard
surface and prevents the spread of oil pollution. The material is non-toxic, eco-
compatible. The material requires minimal costs for the formation of the barrier.
The formation time of 3 m of the barrier, which ensures the containment of 5 cm
of the spill layer by 1 person, is about 1 minute, which when filling, for example,
30 m3 (one tank), with a spill area of 60 m?, the installation time of the barrier will
be 15 minutes. The cost of creating a barrier around such a spill will be 322 BYN.
Inorganic fencing material is obtained using a drying complex including a flash
dryer, cyclones, a bag filter bank, fuel combustion chambers, fans, etc. and
providing a product with a residual moisture content of no more than 0.1 % and
a particle size of no more than 500 microns. The price of the obtained powder
of inorganic material is 0.5 BYN/kg in autumn 2021 prices. The material lends
itself to regeneration; it is resistant to wind blowing when saturated. The time
to prevent an increase in the spill area is more than 24 hours. Removal of the
barrier is possible using both mechanical devices and industrial vacuum cleaners.
The proposed material will allow not to use heavy equipment to create barriers in
case of oil / oil product spills with a layer height of up to 5 cm. It is used for oil / oil s
product spills on main oil pipelines, rail and road transport, at enterprises using Powder to form barriers around
oil products, etc. Operating temperature from minus 20 to plus 60 °C. the spill on hard surfaces

TECHNICAL ADVANTAGES

The creation of barriers with special inorganic materials has not previously been used. Used machinery (excavators,
bulldozers, etc. to create barriers or sandbags.

EXPECTED RESULT OF APPLICATION

Reducing the time of formation of barriers will lead to a decrease in the overall environmental damage, the cost
of carrying out emergency rescue operations to eliminate the emergency oil spill.

CURRENT STAGE OF DEVELOPMENT

Development is introduced into production.

INFORMATION ON THE LEGAL PROTECTION

No legal protection.

POTENTIAL CONSUMERS AND INTERESTED PARTIES

Enterprises using, transporting, storing, refining oil / oil products.

DEVELOPMENT MANAGER
Olga Gorovykh, Head of the Laboratory, PhD, Associate Professor.

CONTACT INFORMATION

E-mail: tyshlek@tc101.by
Phone: (+375 17) 355 33 55
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products




T. F. GORBACHEV FEDERAL STATE BUDGETARY
EDUCATIONAL INSTITUTION OF HIGHER EDUCATION

CARBON MAGNETIC OIL SORBENT FOR PURIFICATION
OF WATER SURFACE FROM HYDROCARBONS

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

The magnetic sorbent as a carbon-containing
structure obtained by anaerobic fermentation of
biomass, granulation of secondary raw materials

androllingiton magnetite cores with subsequent |

pyrolysis to obtain a solid carbonizate. The basis
of the sorbent is a magnetite core (the center of
granulation) with a sorbing mixture rolled on
it (filler + binder). The filler is carbon-containing
waste from the coal or woodworking industry;
the binder is waste from livestock enterprises or
biological wastewater treatment plants.

This sorbent should be stored in dry closed

warehouses and can be transported by all types of transport. The sorbent is
not afraid of tracking during long-term storage — the stacking height, while
ensuring stability and safety, can reach up to 4 m, unlike other sorbents that
have strict restrictions on the stacking height and after tracking completely
lose their main absorption properties. It does not lose its absorption properties
during the entire storage period, which is not limited.

The application and collection of the sorbent is mainly carried out by an
electromagnet. Polluted sorbent can be disposed of in several ways, including
combustion as a fuel for generating thermal energy and regeneration.

TECHNICAL ADVANTAGES

The advantage of the development:
1. Environmental safety.
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Characteristics of sorbent

Appearance of sorbent

2. Full remove oil from water to almost any necessary residual concentration.

3. Full controlled process due to the magnetic properties of sorbent, provided by the mineral magnetite (FeO-Fe,0,).

4. Repeatedly using of magnetite in technology.
5. Using in the extreme conditions.

Principle of sorbent operation




EXPECTED RESULT OF APPLICATION

The main purpose of magnetic oil sorbent is the prompt cleaning of water surface from oil and petroleum product
spills. The timely use of a magnetic sorbent will quickly localize and eliminate the spill on the water surface, and under
the ice, thereby minimizing the load on the ecological situation, flora and fauna. The magnetic sorbent can be applied
and implemented in any region where a spill can potentially occur, as well as in such sensitive and extreme areas as
the Arctic zone and the Far North.

CURRENT STAGE OF DEVELOPMENT

A prototype was released.

INFORMATION ON THE LEGAL PROTECTION

1. Patent 2438987 of the Russian Federation 06/08/2010. Purification method of water from liquid hydrocarbons /
G. Ushakov, A. Ushakov, E. Bryukhanova, etc.

2. Patent 2443749 of the Russian Federation 06/08/2010. Method of complex carbon-containing waste processing /
G. Ushakov, A. Ushakov, E. Bryukhanova, etc.

3. Certificate of state registration of the computer program No. 2012617234 13/06/2012. Program for material
balance calculation of sorbent obtaining based on secondary raw materials / E. Bryukhanova, A. Ushakov, etc.

4, Patent 2665440 of the Russian Federation, 19/01/2018. Method for obtaining magnetic sorbent / E. Ushakova,
A. Ushakov, E. Kvashevaja.

POTENTIAL CONSUMERS AND INTERESTED PARTIES

Oil refineries, oil spill response centers and enterprises daily-generated carbon-containing waste.

DEVELOPMENT MANAGER

Elena Ushakova, Associate Professor, PhD.

CONTACT INFORMATION

E-mail: brels@list.ru
Phone: (+7 923) 616 16 36




EDUCATIONAL INSTITUTION “YANKA KUPALA STATE
UNIVERSITY OF GRODNO”

NANOCOMPOSITE HIGH-STRENGTH MATERIALS FOR
HIGH-POWER CABLE ANCHORAGES

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

Nanocomposite materials with increased parameters of stress-strain,
hydrophobic, thermophysical characteristics have been developed. It's
intended for the manufacture of power cable anchorages that are used in
power supply systems of industrial enterprises, civil, administrative and
special facilities.

Original designs of power cable anchorages with various cross-sections
that are used in power supply systems have been developed in order to
prevent their deformation and spontaneous movement during power
surges or in emergencies.

The developed design is a complex solution that serves as an indispensable

element for the installation of cables and wires of medium, high and extra-
high voltage at residential and industrial facilities.

Nanocomposite materials for power cable anchorages have been High-strength nanocomposite
developed on the basis of thermoplastics produced by domestic enterprises ~ Materials for power cable attachments
(Branch “Khimvolokno Plant” of the JSC “Grodno Azot”) and are resistant to
moisture, aging and high temperatures. Anchorages are made by injection
molding using special technological equipment — injection molds.

TECHNICAL ADVANTAGES

The using of power cable anchorages from the developed nanocomposites increases the reliability of operation
of power wiring harness and makes it possible to abandon expensive imported analogs. The estimated cost of one
developed power cable anchorage is an amount equivalent to 2-3 USD at a cost of an imported analogue of 5-8 €. In
the production of a pilot batch of power cable anchorages in the amount of at least 100 thousand units a significant
effect is achieved that exceeding the cost of selling production.

EXPECTED RESULT OF APPLICATION

Itis advisable to organize the production of power cable anchorages with high performance parameters in Grodno

at a specialized enterprise in accordance with the technical documentation developed by the customer.

CURRENT STAGE OF DEVELOPMENT

Research or development (technological) work has been completed. A prototype was released.

INFORMATION ON THE LEGAL PROTECTION

The nanocomposite materials and designs of power cable anchorages contain “know-how” and can be patented by
the customer to ensure its priority and protect the sales market.

POTENTIAL CONSUMERS AND INTERESTED PARTIES

Power supply network facilities; energy, oil-producing, metallurgical and chemical enterprises; construction sites;
industrial and agricultural events; small and medium-size businesses.
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DEVELOPMENT MANAGER

Vasily Struk, Professor of the Department of Materials Science and Resource-Saving Technologies, Doctor of
Technical Sciences, Professor.

CONTACT INFORMATION

El“Yanka Kupala State University of Grodno”, Molder Ltd.
E-mail: antonov.science@gmail.com
Phone: (+375 29) 265 99 36




STATE SCIENTIFIC INSITUTION
“INSTITUTE OF PHYSICAL AND ORGANIC
CHEMISTRY OF THE NATIONAL ACADEMY

OF SCIENCES OF BELARUS”

CARBON MAGNETIC OIL SORBENT FOR PURIFICATION
OF WATER SURFACE FROM HYDROCARBONS

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

The plant is designed to purify water from surface water
sources to obtain water that meets the requirements of
the “Rules for technical operation of electrical stations
and networks” for making up heat networks. It is an

Sy L A - - |
alternative to traditional water treatment on clarifiers ‘ : tﬂ‘ 1 — ﬁl s - ‘
with liming and coagulation, followed by softening on gestisss L - F ‘Ill{r — :

stage 1 sodium-cationite filters. It is possible to use wate

prepared at the plant for makeup of steam boilers (after =

additional purification on stage 2 sodium-cationite filters _ . - ~ o e L
and deaeration). ’ . o :

TECHNICAL ADVANTAGES

AZUD automatic disk filtration system as part of the unit provides additional protection of membrane elements
from suspended mechanical particles.

L
o
L

Prototype of nanofiltration unit

Independence of qualitative and quantitative indicators of purification from temperature and seasonal variations
of surface water composition.

Absence of highly mineralized waste water.
Improvement of ecological factor due to reduction of saline effluent discharges and change of their composition.
Reduction of capital and operating costs.

EXPECTED RESULT OF APPLICATION

Nanofiltration plant is intended for removal of microorganisms, viruses and bacteria, removal of turbidity and
colloidal particles (on 99 %), chrominance — on 80-90 %, reduction of total hardness on 60-80 %, reduction of
iron content on 95-99 %, reduction of total alkalinity of water on 70 %, removal of monovalent cations (20-60 %),
reduction of sulphates content by more than 90 %, reduction of total organic carbon content in purified surface
waters on 80-90 %.

CURRENT STAGE OF DEVELOPMENT

Development is introduced into production.

INFORMATION ON THE LEGAL PROTECTION

No legal protection.

POTENTIAL CONSUMERS AND INTERESTED PARTIES

Power plants, enterprises of the food and pharmaceutical industry.

46




DEVELOPMENT MANAGER

Alexandr Bildyukevich, Director, Doctor of Sciences in Chemistry, Professor, Academician.

CONTACT INFORMATION

E-mail: uf@ifoch.bas-net.by
Phone: (+375 17) 356 80 97

TECHNOLOGY AND INSTALLATION OF WATER
PURIFICATION BY NANOFILTRATION FROM SURFACE
WATER SOURCES

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

Submerged membrane systems are used for purification, separation and
concentration of liquid media by ultrafiltration. They consist of frameless membrane
modules based on hollow fiber reinforced polymeric membranes with the «outside-in»
filtration type. The main advantage of hollow fiber modules made using hollow fiber
membranes with an outer selective layer is a higher (1.2-1.5 times) packing density of
membranes in the apparatus and the absence of a housing. Submerged open-frame
hollow fiber modules are widely used in membrane bioreactors for removing purified
water from the system, in wastewater treatment processes, industrial and portable {LLLLLLL
water treatment systems. The differential pressure across the submerged hollow fiber ! UL Lt
membranes is achieved by the vacuum generated by the pump in the inner channels ; '
of the hollow fibers. For submerged systems, energy consumption for water filtration
is 40-50 W/m?3, wastewater — 100-220 W/m?, which is an order of magnitude lower I }
than for commonly used membrane apparatus. The fundamental difference between Submersible membrane

reinforced hollow fiber membranes is that the membrane layer is coated on a flexible ~ system based on reinforced
mechanically strong braided frame made of polyester threads with an outer diameter hollow fiber membranes

of 1.0-2.0 mm, which significantly increases the mechanical strength of the hollow

fiber membranes and their resistance to hydraulic shock during operation. Hollow fiber reinforced membranes are
further modified to reduce contamination by dissolved substances in the feed solution during separation processes,
which decreases the frequency of required cleaning cycles and the operating costs of membrane systems.

TECHNICAL ADVANTAGES

The advantage of reinforced hollow fiber membranes is high mechanical strength, high membrane area in the
apparatus, the possibility of backwashing, and less stringent requirements for water pretreatment and maintenance.
The production of open-frame membrane modules is simpler and cheaper compared to the conventional membrane
modaules. The cost of treating waste and natural waters using submerged membrane systems is significantly lower
compared to conventional membrane systems, due to lower energy consumption and a simpler process organization,
in which there is no stage of removal and neutralization of the concentrate. The developed submerged membrane
systems are characterized by a low degree of fouling during the treatment of waste and natural waters.

EXPECTED RESULT OF APPLICATION

Highly efficient treatment of natural and waste water with low operating costs and a longer period of operation of
membrane modules before their replacement. No need to drain and neutralize the concentrate.

CURRENT STAGE OF DEVELOPMENT

Research or development (technological) work has been completed. A prototype was released.




INFORMATION ON THE LEGAL PROTECTION

No legal protection.

POTENTIAL CONSUMERS AND INTERESTED PARTIES

Power plants, biotechnological enterprises, food, pharmaceutical, chemical, pulp and paper, metallurgical industries,
water treatment and water treatment plants.

DEVELOPMENT MANAGER

Alexandr Bildyukevich, Director, Doctor of Sciences in Chemistry, Professor, Academician.

CONTACT INFORMATION

E-mail: uf@ifoch.bas-net.by
Phone: (+375 17) 356 80 97




STATE SCIENTIFICINSTITUTION “INSTITUTE
OF NATURE MANAGEMENT OF THE NATIONAL
ACADEMY OF SCIENCES OF BELARUS”

POWDERED HUMIC SORBENT OF EMULSIFIED PETROLEUM
PRODUCTS AND SURFACTANTS

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

Powdered humic sorbent of emulsified petroleum products and surfactants intended
for purification of waste water from enterprises, car wash stations, railway tanks, etc. from
petroleum products in suspended and colloidal state and surfactants, as well as reclamation
of contaminated areas.

TECHNICAL ADVANTAGES

Ease of use.

High buoyancy of the material (more than 24 days).

Capacity for emulsified oil products, surfactants is not less than 0.8 g/m?.
Ease of disposal of waste sorbent.

Non-toxicity and ecological compatibility of the sorbent with the environment.
Large temperature ranges of storage of the sorbent (from —40 to +60 °C).

EXPECTED RESULT OF APPLICATION

The use of the material will reduce the flow of surfactants and emulsified petroleum
products into the environment.

CURRENT STAGE OF DEVELOPMENT

A prototype was released.

POTENTIAL CONSUMERS AND INTERESTED PARTIES

Industrial enterprises, car wash stations, railway tank cars, etc.

DEVELOPMENT MANAGER

Yuri Yanuta, Acting Head of the Laboratory, Candidate of Technical Sciences,
Associate Professor.

CONTACT INFORMATION

E-mail: yanuta@tut.by
Phone: (+375 17) 272 32 82
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