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8 3KoJ10orna v YnrPABJIEHUE OTXOA4AMMU

. TOCYOAPCTBEHHOE HAYYHO-
NMPONU3BOACTBEHHOE ObbEOAVUHEHUE
«HAYYHO-NMPAKTUYECKUN LLEHTP HALLMOHAJIbHON
AKAJEMUU HAYK BEJIAPYCU NO BUOPECYPCAM»

1. TEXHOJIOTUA NEPEPABOTKN OPTAHWYECKNX OTXOA0B 1 NPON3BOACTBA
BbICOKOIOOEKTUBHbIX OPTAHUYECKUX YI06PEHUN

OMNCAHWNE PASPABOTKM
MonyuyeHHble Xnakme rymrHosble yaobpenua (KI'Y) co- | A0 IEBLIE HABOSHLIE YEPBH
AepXaT KOHLEHTPaT BOAOPaCTBOPUMbIX U LLieIo4epacTso- "ﬁ EISENIA FOETIDA (SAVIGNI, 1826)
.‘:::‘, ¥

PUMbIX KOMMOHEHTOB OGMOrymyca, UMetloT nperiMyLlecTsa
Mo AuanasoHy MCMob30BaHUA, Habopy MUKPO3EMEHTOB
N KOMMIIEKCHOMY BO3AENCTBUIO KaK POCTOCTUMYNMPYHO-
Lero, Tak 1 NPOTEKTOPHOro CBoWcTBa. besoTxogHas Tex-
HoMorms NpPou3BOACTBA ObGecnevYnBaeT MaKchMasbHOe
M3BfleYEHNE KOMMOHEHTOB OMOrymyca UM MHOFOKpaTHO
ycunueaeT nx GU3MONIOTMYECcKylo akTMBHOCTb Mpu nepe-
BOZE B BOAOPACTBOPMMbIE COMU N'YMUHOBbIX KNCITOT. Bbicy-
LIEeHHbI 0CafoK BUoryMyca nocsie SKCTPaKLUmM — BbICOKO-
LieHHbI KOMMOHEHT Ansi nousocmecei. XKI'Y ncnonb3yiotcs
ANA KOPHEBOW, BHEKOPHEBOW 06PAabOTKN pacTeHuin, 06-
paboTku cemsH 1 Hanbonee 3pdeKTUBHBI B YCNOBUAX 3a-
KPbITOrO FpyHTa, COBMECTUMbI C APYIVIMU NCMOMb3YEMbIMM
npenapatamu. OgHopa3soBasa 06paboTKa OBOLLHbIX Ky/b-
TYp yBeNMUMBaeT ypoxai Ha 40-50 %, onTUMM3NPYET CofepKaHNe MUKPOINIEMEHTOB CO CHUXKEHNEM COAEPKaHNA
HWUTPaTOB B 2,5-4,0 pasa, NO3BOJIAET CHU3UTb 03y BHECEHUA MUHEPaASIbHBIX YAOOPEHWNI N XUMUYECKNX BELLECTB [0
50 %, CyLWecTBEHHO CHU3MTb 06LMeE 1 YAeNbHble 3aTPaThl, PacXof ropoye-CMasoUHbIX MaTepManioB, aMoOpPTU3aLMIo
CeNbX0O3TEXHMKUN U HArpy3Ky Ha nousy.

TEXHWUYECKWE MPEUMYLLEECTBA

PaspaboTaHHas TexHonorna ABNAETCA yHMKanbHon ansa benapycu n ctpan CHI. B cpaBHeHUM € nyylimm 3apy6ex-
HbIMV aHasloramy OTeYeCTBEHHbIV NPOAYKT 06MafjaeT 3HaUNTENIbHbIM NPeNMYLLECTBOM, KOTOPOEe 3aKJIHUYaeTcsa B Mo-
BbILLEHHOM CoflepXKaHUM NuTaTenbHbIX 31eMeHToB (P, N, K) 1 wTammoB MUKPOOPraHN3mMoB, B TOM Ynciie a3oTrKcu-
pytowwmx 1 dochatmobmnmnsnpyioLmx 6aktepuin, n UMeeT 6osee LUMPOKUIA CNEKTP AeCTBUS.

OMXMOAEMbI PE3YJIBTAT MPUMEHEHNSA

MoBbiweHne 3PpHEKTUBHOCTM CENIbCKOXO3ANCTBEHHOMO NMPOM3BOACTBA 3a CUYET COKPALLEeHWA CPOKOB Beretauum
pacTeHWA, NOBbLILLEHNA PE3NCTEHTHOCTU PACTEHNI K 3a00NEBAHNAM, CHUXKEHUA COAEPMKaHUSA HUTPATOB Y HUTPUTOB
B rOTOBOW NPOAYKLMK, MOBbILLEHUA MUKPOIIEMEHTHOFO COCTABA, CHUMKEHUSA XUMMUUYECKOTO Y MEXaHUYEeCKOro Bo3aei-
CTBYA Ha MOYBY; CHUXKeHVEe GpUHAHCOBbLIX 3aTPaT Ha OPraHN3aLMI0 CENbCKOX03ANCTBEHHOTO NPOVN3BOACTBA.

TEKYLWAA CTAONA PA3BUTUA

BbiNnonHeHa Hay4yHO-1CCIeioBaTeNIbCKas UM OMbITHO-KOHCTPYKTOPCKas (TeXHonornyeckas) pabora.
BbinyLueH onbITHbIN 06pa3seL,.
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CBEZEHWA O NPABOBOW OXPAHE

[TopaHa 3asBKa Ha NaTEeHT.

MOTEHLUWAJIbHBIE MOTPEBUTENN W/WIT SANMHTEPECOBAHHbBIE B PASPABOTKE

CenbCKOX03ANCTBEHHbIE MPeanpuATUAA, HaceNeHne, opraHMu3aLmnn Nno o3eneHeHno, bepmMmepckre Xo3ancTea.

PYKOBOAWTEJTb PA3PABOTKW

CeetnaHa JleoHnaoBHa MaKCMMOBA, 3aBefyloLan CEKTOPOM BEPMUTEXHOMOMMI U GpU3NKO-XMMUYECKX METOAOB
NCCefoBaHNIA, KaHAMAAT BMOOMMUYECKNX HAYK, AOLIEHT.

KOHTAKTHbIE AAHHbIE
E-mail: soilzool@mail.ru
Ten.: (+37517) 37992 19, (+375 29) 708 05 54



‘I O 3KoJ10orna v YnrPABJIEHUE OTXOA4AMMU

Il. TOCYAAPCTBEHHOE HAYYHOE YYPEXAEHUE
«UHCTUTYT MUKPOBUOJNTOMMN HALLMUOHAJIbHOW
AKAJEMUU HAYK BEJIAPYCI»

2. BUOMNPENAPAT «xBUOHENT» A4 AKTUBALUU OHYUCTKU
N YCTPAHEHUA 3ANAXOB B 3BAMKHYTbIX CUCTEMAX
BUOJIOTMYECKUX OYUCTHBIX COOPYXXEHUN

OMUCAHWE PA3PABOTKH

Bronpenapat 4na akTMBaLMy OUNCTKU U YCTPAHEHUS 3aMaxoB B 3aMKHYTbIX CUCTEMAX GUONOMMYECKNX OUNCTHBIX
coopy»keHuin. OCHOBY NpernapaTta COCTaBAIOT BbICOKOAKTUBHbIE LITaMMbl MUKPOOPraH3MOB, 0611agatoLLe BbICOKAM
LeCTPYKTVMBHbIM NOTEHLMANIOM MO OTHOLLEHWIO K PAZY AYPHO NaxHYLUX COefMHEHUN (MepKanTaHbl, IeTyUne XXUpHble
KUCNOTbI 1 fpyrMe BOCCTAaHOBMIEHHbIE COEMHEHWA — aMUWHBbI, anbAermabl U KETOHbI), 06pa3yoLmxca B pesynbraTe
61ONOrMUECKOro PasnoXeHnsa opraHNYecknX BeLecTB, a TakKe 6eNnKoB 1 yrneBogoB.

TEXHUYECKWE MPEMMYLLIEECTBA

Mo 3¢ dpeKkTMBHOCTM He ycTynaeT nyywemy mmuposomy aHanory MICROBE-LIFT/OC (MICROBE-LIFT, CLLUA), gewesne
B 4,32 pa3a no CTOUMOCTU 3aTPaT Ha OUNCTKY CTOUYHbIX BOA 1 HENTPaNn3aLmio 3anaxos.

OMXMOAEMDbI PE3YJIBTAT MPUMEHEHNSA

MNpenapaT No3BOANT:
— UIHTEHCUULIMPOBATL OUNCTKY B CUCTEMAX OMONOrMUYECKUX OYMCTHBIX COOpY»KeHui B 1,5-2,0 pasa;

— YCTPaHUTb AYPHO NaxHywne 3anaxm Ha 61OMOrNYECKNX OUNCTHDBIX COOPYXEHUAX MNPOMDbILWNEHHDbIX I'Ipe,D,ﬂpl/IﬂTI/IIZ
N Ha 6nm3ne>|<au4mx K HUM TeppPUTOpPUAM;

— CHU3UTb MaTepuasbHble 3aTPaTbl HA OYMCTKY B CBA3W C MUHMMAbHBIM KOMIMYECTBOM PAacXOfHbIX MaTepUanos
1 PeaKTVBOB;

— CHM3UTb KONMYECTBO OTXOAOB OT OUNCTHBIX COOPYXKEHUI;
— CHM3UTb aHTPOMOreHHYI0 Harpy3Ky Ha NpueratLLme K O4NCTHbIM COOPYKEHUAM TEPPUTOPUN.

TEKYLWAA CTAONA PA3BUTUA

BbinonHeHa Hay4yHO-MCCNIeioBaTeNIbCKast 1 OMbITHO-TEXHOOMMYecKkas paboTa.
BbinyLueH onbITHbIN 06pa3seL,.

CBEAEHWMA O MPABOBOW OXPAHE

He naTteHToBancs. Ha TexHonoruio nonyyeHus 6ronpenapaTa pa3paboTaHO HOy-Xay.

MOTEHUWAJIbHBIE MOTPEBUTENN WN/WIT SAMHTEPECOBAHHbBIE B PASPABOTKE

MpoMblWneHHble NpegnpPUATUA pasnnyHoro npoduns.

PYKOBOAWTEJTb PA3PABOTKW

MyweHb EneHa MuxaiinoeHa, 3aBeaytoLiasn nabopaTtopuer, KaHAMAAT 6UONOTNMYECKMX HAYK, AOLIEHT.

KOHTAKTHbIE JAHHbIE
E-mail: gem@mbio.bas-net.by
Ten.: (+37517) 31016 25
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3. MUKPOBHDbIW MPEMAPAT «BMOC3®» AN OYUCTKU BOOHbIX
PACTBOPOB OT CMEC HAUBOJIEE PACINMPOCTPAHEHHDbIX
PACTBOPUTENEA HA OCHOBE 3®UPOB 1 CMTUPTOB

OMWNCAHWE PA3PABOTKW

Brionpenapat Ansa ounCTKM BOLHbIX PaCTBOPOB OT CMecy Hanboree pacnpocTpaHeHHbIX PacTBOpPUTENEN Ha OCHO-
Be 3¢upos 1 cnmptos. OCHOBY NpenapaTta COCTaBAT BbICOKOAKTVBHbIE LITaMMbl MUKPOOPraHM3MOB, obnagatoLve
BbICOKUM [eCTPYKTUBHbBIM MOTEHLMANOM MO OTHOLUEHUIO K PacTBOPUTENSIM Ha OCHOBe 3¢1poB (OyTUNLenno3onss,
3TunauetaT n byTnnaueTar) 1 CNUPTOB (3TaHoN, ByTaHON, NMPOonaHoN). BbICOKOKOHLIEHTPUPOBaHHbIN Npenapart: coaep-
»aHue MUKPOOPraH3MOB-AeCTPYKTOPOB B NpenapaTe cocTaBnsAet He MeHee 1x10'° KOE/mn. He TpebyeT nocTosH-
HOro BHeCeHuUs.

TEXHUYECKWE NPEMMYLLIECTBA

AHanoroB HeT.

OMWOAEMbI PE3YNBTAT MPUMEHEHWA

BHepeHve 6MOTEXHONOMMM OUNCTKIM BOAHbIX PACTBOPOB OT PacTBOPUTENEN C NCMONb30BaHMEM MUKPOOHOTO npe-
napata «bnoC3¢» nossonut:

— 06ecneunTb OUMCTKY BOLAHbBIX PAaCTBOPOB OT CMecyu pactBoputenei Ha 85-100 %;

— CHV3WUTb MaTepuanbHble 3aTPaTbl HAa OYMCTKY B CBA3W C YMEHbLUEHVMEM KOSIMYECTBA PAaCXOAHbIX MaTepuanos
1 PEaKTNBOB;

— CHU3UTb PUCK NPOPECcCUOHaNbHbIX 3a60/1eBaHNIN AN COTPYAHWNKOB, 3a4eCTBOBaHHbIX Ha BPEAHOM NPON3BOS-
cTBE;

— YMEHbLUUTb TEXHOrEHHOE BO3AEVCTBME MPOMbILUSIEHHbIX NPeANPUATII Ha YENOBEKA U OKPY»KaloLLYI0 NPUPOAHYI0
cpegy.

TEKYLLAA CTAOUA PA3BUTUA

BbinonHeHa HayyHO-MCCNejoBaTeNbCKasn M ONbITHO-TEXHONOMMYeckas paboTta.
BbinyLueH onbITHBIM 06pa3eL,.

CBEZEHWA O NPABOBOW OXPAHE

He naTteHToBancs. Ha TexHosnoruio nonyyeHus Gronpenapara pa3spaboTaHo Hoy-Xay.

MNOTEHUWAJIbHBIE MOTPEBUTENN U/WUNN 3ANHTEPECOBAHHbLIE B PA3PABOTKE

MpomblLneHHble NpefnPUATAA PasnMyHOro npoduns.

PYKOBOAWTEJTb PA3PABOTKW

MyweHb EneHa MurxaiinoBHa, 3aBegytowlas nabopatopuei, KaHAUAAT OUONOTMYECKMX HayK, JOLEHT.

KOHTAKTHbIE JAHHbIE
E-mail: gem@mbio.bas-net.by
Ten.: (+37517) 31016 25
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. TOCYOAPCTBEHHOE HAYYHOE YYPEXOEHUE
«NHCTUTYT MEXAHUKU METAJINTOMNMOJIMMEPHDIX
CUCTEM UMEHMU B. A. BEJ1IOIO HALMOHAJIbHOW
AKAQEMUUN HAYK BEJIAPYCI»

4. APEBECHO-INMOJIMMEPHbIE KOMIMO3UTbI
N N3AENNA HA NX OCHOBE

OMNCAHWE PA3PABOTKH

HdpeBecHo-nonnmepHble  KOMMO3U- |

. - . ; -
ol (AMK) npepctasnalT cobot MHOro- 1
KOMIMOHEHTHble MaTepuarnbl Ha OCHOBE = = -
TePMOMNaCTUYHbIX NONMMEPHbIX CBA3Y- _ . ’ _ "__ ]
lowmnx (nonunponuneHa, NOAM3TUIEH], i |
NONMBUHUAXIOPUAA),  HaMNoNHUTENEn : -
B BuUAe ApPEeBEeCHbIX OTXO4OB W/unn oT-
xopoB usgenunn n3s AMNK, texHonorunye- 1 : =
CKUX 1 UeneBblx fobaBok. AMNK npeaHa- -

3HayeHbl ONA WU3rotoBsIieHNA MeTo4OM
SKCTPYy3umn ﬂpOd)I/U'IbHO-I'IOFOHa)KHbIX
N NUCTOBbIX W3QEenuin CTPpOUTENIbHOTO,
npon3BoACTBEHHO-TEXHNYECKOIo nnn 6bITOBOrO Ha3HauyeHus, He KOHTaKTUPYIO-
Wnx C nueBbiIM/A NPOAYKTaMU, a TakXKe O11A U3roToBJIEHNA METOAOM ropayero
npeccoBaHuA d)OpMyeMbIX n3genui, B TOM Yncne C NCNosib30BaHNEM OTAENOUYHbIX
mMaTepuranos.

Jlocka 0518 nona u3 MK (OekuHe)

OcHOBHble XapaKTepUCTUKU N3LeNunin Ha OCHOBE pa3paboTaHHbIX KOMMO3UTOB:
— 06beM UCMOMb30BaHNsA BTOPUYHOTO CbipbA — He MeHee 20 %;

- BogonornoLeHe 3a 24 4y — He 6onee 5 %;

- MPOYHOCTb NPW N3rnde — He meHee 30 Mla;

A

Jlaza u wumaxkemHuk u3 MK

- y#apHas BA3KOCTb — He MeHee 5 Kxx/m%

TexHonormnyeckun npouecc mnsrotosneHusa AMNK He
CBA3aH C PUCKOM BO3HUKHOBEHMA aBapUIHbIX CUTYa-
LA, SKOMOFMYECKIX 3arPA3HEeHN 1 Apyrux oTpuua- |
TeNbHbIX NOCNeACTBUIN. '

-r" r———\'..- VT T—— ‘ltn"_._"_

TEXHWYECKWE MPEUMYLLIEECTBA

HayuHo-TexHUYecknin ypoBeHb Ha MOMEHT OCBOe-
HUA B NPOU3BOACTBE: MO OTHOLIEHUIO K Niydlnm oTe- | Y = k
UeCTBEHHbIM U MMPOBbIM O6pa3sLam No nokasaTenam
BOAOMOIMOLLEHNA, MPOYHOCT Npu n3rmnbe, yaapHom
BA3KOCTM, SHEProsarpaTtaM Ha Mpov3BOACTBO — HA
YPOBHE aHaNoros.

Jlucm u 0emane nomosnka u3 [MK (kabuHa mpakmopa MT3)

KOHKypeHTOCI’IOCOGHOCTb n3genun n3 AMNK onpepenAaeTcad BO3MOXHOCTbIO LLUMPOKOro npnMeHeHnA BTOPUYHDbIX
TepMonIacTtoB N HEKOHAMUMOHHbIX OTXO40B ,D,epEBOO6pa6OTKI/I, a TakXKe MeHbLLEN CTOMMOCTbIO N34eNNin, Yem Y 3a-
py6e>KHb|X aHaJl1oros.



3KOoJ10rna v YnrpABJIEHUE OTXO4AMU 1 3

OXXWUAAEMbIN PE3YNBTAT MPUMEHEHUSA

YBenuueHvie 06bemMoB NepepaboTKM OTXOAO0B 4PEBECHDI, CO3aHNe HOBbIX BbICOKOTEXHOMOMMYHbBIX MAaTeP1asos,
B TOM UKCJIe C UCMOJIb30BaHVEM BTOPUYHBIX NONIMMEPOB; POCT 0b6beMoB peanusaummn AMNK ana aBTomobunsHow oT-
pacnun, CTPOUTENbCTBA, CENIbCKOXO3ANCTBEHHOrO MaLIMHOCTPOEHWA HA pbiHKax Pecny6nukn benapycb u 6nmxHero
3apybexba; co34aHNe HOBbIX pabounx mMecT.

TEKYLWWAA CTAONA PA3BUTUA

BbinosiHeHa Hay4YHO-MCCNeA0BATENIbCKANA UM OMbITHO-KOHCTPYKTOPCKan (TeXHonornyeckas) pabora.
Pa3paboTka BHegpeHa B MPOU3BOACTBO.
BbinyweHa onbiTHasA NapTus NpoduibHO-NOroHaXHbIX n3genuii ns AMNK.

CBEZEHWA O NPABOBOW OXPAHE

MmyuiecTBeHHble NpaBa Ha pe3ynbTaTbl PaboTbl, B TOM Uncie CrocobHble K MpaBoBON oxpaHe, npuHagnexat MMMC
HAH Benapycn.

MOTEHLUWAJIbHBIE MOTPEBUTENN W/WIT SANMHTEPECOBAHHbBIE B PASPABOTKE

OpraHuzauuu cuctembl XKKX, npegnpusTia aBTOTPAKTOPOCTPOEHUS, aBTOMOOWIIbHOW U CTPOUTENBHOWN OTPaC/IN.

PYKOBOAWTEJTb PA3PABOTKW

LLlanosanos BukTop Muxannosuy, 3asegytowmin otaenom «<KomMmnosnunoHHble Mmatepuranbl U PeLUKAMHE Nonme-
POB», IOKTOP TEXHMYECKMX HayK, Mpodeccop.

KOHTAKTHbIE JAHHbIE
E-mail: shapovalov@mpri.org.by
Ten.: (+375 232) 34 05 97
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IV.TOCYAAPCTBEHHOE HAYYHOE YYPEXOEHUE
«MOJIECCKUU ATPAPHO-2KOJIOTYECKUN
UHCTUTYT HAUMOHANIbHOW AKAOEMUI

HAYK BEJIAPYCW»

5. TEXHONOIA NEPEPABOTKN OTXOA0B
NMPON3BOACTBEHHbIX MPEAMNPUATUIA 1 OCAKOB
CTOYHbLIX BOA B OPFTAHUNYECKUE YOOBPEHUA

OMNCAHWE PA3PABOTKH

3¢d)eKTI/IBHbIM N Mano3aTtpaTHbiIM TEXHONOIMYeCKUM npmemom, obecrneunBa-
ownm nepepa60TKy OCaAKoB Npon3BoACTBEHHbIX CTOYHbLIX BOA MOJIOKONepepa-
6aTbIBaIOLU,I/IX I'Ipe,D,I'IpI/IFITI/II;I B yp,o6peHv1$| C 6J'Ial'OﬂpI/IF|THbIMI/I arpoxmMmnyecknmm
N CaHUTAaPHO-TUTMeHNYeCKNMIN CBOWNCTBaMU, ABNAETCA aHa3p06Hoe C6pa>Kl/IBa-
Hue c nocnenyrowmnm 06e3BOXMNBAHMEM.

OcafioK CTOYHbIX BOA MOJoKonepepabaTbiBAOWMUX NPeanpUAaTUA XapakTepu-
3yeTcsl BbICOKUM COAepKaHMeM OpraHMYeckoro BellecTBa (6onee 75 %), copep-

KUT 3neMeHTbl NuTaHua pacteHnit (N — o 4,0 %, P,O, — 1o 5,0 %, KO — 1,0 %). Y0o6perus u3 omxodos
MpucyTCTBME NOHOB TAXENbIX METaNIOB B OCafIKe HE3HAUWTESIbHO, YTO He IMMU- MO”OKO”ePePa“mb’?a’OW“X
npednpuamudi

TUPYeT NPUMEHEHME ero B KauyecTBe UCXOAHOro mMaTtepuana Ans NpPov3BOACTBa
yaobpeHus.

B cootBetcTBUM C TpeboBaHmaMU TOCT 2.114-95 «EguHan cuctema KOHCTPYK- |
TOPCKOW JOKyMeHTauuu. TexHuueckune Ycnosus» paspabotaHbl TexHUuYeckne yc-
nosusa TY BY 200027027.042-2021 «YpobpeHue opraHuyeckoe “Iko-ap” ans
CeNbCKOXO3ANCTBEHHbIX KYNbTyp».

YnobpeHne opraHnyeckoe «JKo-Lap» NpegHasHaueHo ONA NPUMEHEHUA B E
CENbCKOXO35INCTBEHHOM MPOV3BOACTBE U Ha NMpUyCcagebHbIX yyacTKax v npous- I
BOAUTCA C NMPUMEHEHNEM COPOXKEHHbIX OCAAKOB MPOWU3BOACTBEHHbBIX CTOYHbIX [Leticmsue ydo6perut
BOJ JIOKaJIbHbIX OYMCTHbIX coopyxeHnin OAO «Mpy»aHCKUA MONTIOYHbIA KOMOU- Ha ypoxatHocMb KyKypy3bl
HaT» (TEXHONIOTMA MOXET ObITb alanTNPOBaHa AsiA 60NbLINMHCTBA MOJIOKONepepa-
6aTblBalOLLMX NPERNPUATIN).

YnobpeHune opraHuyeckoe «IKo-[lap» MOXeT BHOCUTbCA B MOYBY:
— NnowWwaaHbIM cnocobom, T. e. paccemBaHEM MO MOBEPXHOCTU MOYBbI;
— NIOKanbHbIM CNOCO60M, T. €. B IYHKY MOA KaxJoe pacTeHue.

Mpu NPUroToBNIEHNN MOYBEHHBIX CMecell pekomeHayeTcs 1 yacTb yfobpeHuin cmewatb ¢ 10 yacTAMK OepHO-
BOW MouBbl. [py BblpalMBaHUN CENbCKOXO3ANCTBEHHDBIX KYNIbTYp pekomeHAayemas fo3a yaobpeHus — 8-10 T/ra
(0,8-1,0 Kr/m?).

YnobpeHune opraHuyeckoe «JKo-[ap» ANna CenbCKOX03ANCTBEHHBIX KyNIbTyp obnafaeT nocnefencTBrem B TeUeHUe
2 neT, NPOoAYKLUs 3KoNornyeckn 6e3spesHa, ynobpeHus 1erko BHOCMTb B MOYBY C MOMOLLbIO 000pYA0BaHNWA 15 BHE-
CEHVA OPraHNYeCKMX yaobpeHnin, HU3Kas 103a BHECEHUS], OTCYTCTBUE CEMAH COPHSAKOB, YBENNMUYMBAET YPOXKaNHOCTb
Ha 14,1-52,4 %, cogepXnT BCce He0HXOAUMbIE PACTEHUAM MNUTaTeSIbHblE OPraHMYecKe BELWEeCTBA U MUKPOSJIEMEHTDI,
006/1aropaXXrBaeT CTPYKTYPY MOYBLI 11 MOBbILIAET €€ MIIOAOPOAME Ha ANIUTENbHBIN CPOK, obecneunBaeT coanaHCMpPO-
BaHHOE MUTaHMe MPOMbILSIEHHbIX CENIbCKOXO3ANCTBEHHbIX Ky/bTyp M CO3[4aeT YC/I0BMA A1 NONyYeHUA dKonornye-
CKWN YNCTOW NPOAYKLUUMN.
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TEXHUYECKWE MPEUMYLLECTBA

PeanunsoBaHa Ha npakTuke sHeproadpdeKTUBHaAA TEXHONOTUA GU3UKO-XMUUYECKON NMepepaboTKn 0cagKoB Npouns-
BOACTBEHHbIX CTOYHbIX BOJ MyTeM MPUMEHEHMSA TEXHONOMY CTabunmsaumnm CMecu 0CafkoB NPON3BOACTBEHHBIX CTOY-
HbIX BOJ, U UHbIX OTXOAOB MPOM3BOACTBA B aHa3POOHbIX YC/IOBUAX, B COYETAHUUN C NOCNEAYIOWNM NPUHYAUTENBHbBIM
06e3BoXKMBaHMEM CyOCTpaTa 15 MPOU3BOACTBA YA0OPEHUs B KauecTBe afibTepHaTUBbI GuoTepMuyeckorn obpaboTke
OCB (KOMNOCTMPOBAHME) B YCIIOBUAX OTCYTCTBMA OOYCTPOEHHbIX MMAPOU30/IMPOBAHHbIX MIOLWAA0K AN KOMNOCTU-
poBaHus.

OMXMOAEMDbI PE3YJIBTAT MPUMEHEHNSA

YBenuumBaeT ypoxxanHoCTb Ha 14,1-52,4 %. Vicnonb3oBaHue 0CafKoB CTOYHbIX BOZ, A4J1A MPOV3BOACTBA YA0OpeHui
No3BOJIAET SKOHOMUTb AeHEeKHble CpefcTBa NPomn3BoguTeNierl OTXO40B Ha yrnaTe 3KOI0rMyecKkoro Hasnora.

TEKYLWAA CTAONA PA3BUTUA

Pa3paboTka BHepeHa B NPOU3BOACTBO.
Bepetcs ceptudurkauma rotoson npogykuum B Pecnybnuke benapyce.

CBEAEHWA O MPABOBOW OXPAHE

Hert.

MOTEHUWAJIbHBIE MOTPEBUTENN W/WT SAMHTEPECOBAHHDIE B PASPABOTKE

MonokonepepabartbiBatowve npeanpuaTua benapycu.

PYKOBOAWNTEJS1b PASPABOTKIN

Jlnukesuny AHatonuin Hukonaesuy, 3aBegytownin nabopatopuei.

KOHTAKTHbIE AAHHbIE
E-mail: hydropaei@gmail.com
Ten.: (+375 162) 25 80 05

6. TEXHOJIOTUA UCMOJIb30OBAHUA OPTAHUYECKUX
YOOBPEHU/ HA OCHOBE 3EPHOOTXOZ0B

OMNCAHWE PA3PABOTKN

[nAa npousBofcTBa yaobpeHUs nyTem KOMMOCTMPOBAHWA WUCMONb-
3yI0TCA OTXOfbl KMBOTHOBOAUYECKMX KOMIMIEKCOB KPYMHOrO poraTtoro
ckota (KPC) n otxopabl 3epHoBbIe (B cOOTHOWeHUN 7:1), ABRAOLWMeCcA no-
6OYHBIMM NPOAYKTaMU CENbCKOXO3ANCTBEHHOTO 1 3epHOMnepepadathbl-
BalOLLMX NPON3BOACTB.

MonyyeHHoe yaobpeHMe XapaKTepU3yeTcs BbICOKUM COfepKaHUeM
opraHuyeckoro BellecTBa (He meHee 50 % Ha cyxoe BeLLeCTBO), CO-
AEPXKUT nuTatesibHble 3nemeHTbl (N — He meHee 0,3 %, P,O, — He me- § :
Hee 0,2 %, K,O — He meHee 0,2 % Ha ecTeCTBEHHYIO BNaXkHoCTb). Mpu-
CYTCTBME KOJIMYECTBa BCXOXMX CEMAH B YAOOPeHW/ He npeBblllaeT =
300 TbIC. WT./T.

YAo6peHV|eu npep,Ha3HaL|eHov AanAa nosBblleHnA I'IJ'IO,ElOpO,EWIﬂ noys OpeaHuquKoeyao6peHueHGOCHoee
CeJIbCKOXO3ANCTBEHHDbIX yroann v yBemimyeHnAa ypoXanHOCTU KOPMO- 3epH00mX0606U6€CHO(3CIT7U/70‘!H020

BbIX CENIbCKOXO3ANCTBEHHbIX KYNbTYP (KYKYpY3bl 1 p.). Hagoza KPC
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YpobpeHue NpUMeHAIOT AA BblpalyMBaHNA KyKypy3bl 1 apy-
rMX KOPMOBbBIX CEJIbCKOXO3ANCTBEHHbIX KYNbTYp, AO3bl BHE-
CeHMA KOTOpbIX YCTaHaB/IMBAKOTCA B COOTBETCTBUMN C OpraHu-
3aLMOHHO-TEXHONMOTNYECKMMN HOPMaTMBaMK BO3feNbliBaHWA
CeNbCKOXO3ANCTBEHHDIX KYNbTYp.

Ha necuaHbIx 1 cynecuyaHbix NoyBax Ao3a BHeceHUsA yaobpe-
HWA nop KyKypy3y coctaensaet 40-60 1/ra.

TEXHUYECKUE NPEUMYLLIECTBA

PeannsoBaHa Ha NpaKTVKe HOBas TEXHONOMMA NepepaboTKu
OTXOA0B 3epHoMNepepabdbaTbiBaOLWMX NPEANPUATUAIA.

3epHOOMX00bI

OMXMOAEMDbI PE3YJIBTAT MPUMEHEHNA

PelueHre npobnembl yTUAM3aLMKN OTXOAOB 3epHonepepabaTbiBaloUX NPEeANPUATUIA HAa OCHOBaHWU pa3paboTaH-
HOW HayYHO-TEXHUYECKOW JJOKYMEHTaLUW, MpefoCTaBseMol NOTpebuTenam.

MprMeHeHMe 3epHOOTX0Ma NOA MOCEBbI O3UMOTO panca B Ao3ax 5-20 T/ra NO3BOAMIO NOAYUYNUTb JOMONHUTENIBHO
Nno OTHOLEHMIo K KoOHTponto oT 58,0 go 130,1 u/ra, KyKypy3bl B fo3ax 5-60 1/ra — ot 33,0 go 68,5 u/ra ypoxkas 3ene-
HOW Maccbl.

TEKYLWAA CTAONA PA3BUTUA

Pa3zpaboTka BHeipeHa B NPOM3BOACTBO.

CBEAEHMA O MPABOBOIN OXPAHE

JoKyMeHTMpOBaHHaA HayuHO-TEXHMYECKasA AOKYMEHTaLuA npefocTaBnsaeTca notpebutenam Ha OCHOBaHWW nu-
LieH3UOHHOro foroBopa. Pa3paboTaHbl TEXHUYECKME YCNOBUA Ha OpraHnJeckre ynobpeHns Ha OCHOBE OTXOO0B XU-
BOTHOBOACTBA U OTXOA0B 3epHonepepabatbiBatowmx npeanpuatmin TY BY 290986590.001-2018 «YgobpeHue opra-
HMYeckoe Ha OCHOBE OTXO[I0B KMBOTHOBO/CTBA C flobaBneHeM OTX00B 3epHonepepabdaTbiBaoWUX NPeANPUATNIA»
n «PekoMeHAaLMM NO NCNONb30BaHMNIO 3ePHOOTX0LO0B NpeanpuATMin AMK B KauecTBe opraHUYecKnx yaobpeHuin».

MOTEHUWAJIbHBIE MOTPEBUTENN WN/WIT SAMHTEPECOBAHHbBIE B PASPABOTKE

3epHonepepabaTbiBatoLyne NpesnpuaTUs, KOMOUHATLI xnebonpogykTos, NpeanpuaTua AMK B Pecny6nuke bena-
pycb (noTpebutenu ynobpeHus).

PYKOBOAWTEJTb PA3PABOTKW

Copoka AHgpelt BuktopoBuy, KaHaMAAT CeNbCKOXO3ANCTBEHHbIX HayK, OLIEHT.

KOHTAKTHbIE JAHHbIE
E-mail: info@paei.by
Ten.: (+375 162) 25 80 05
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7. TEXHOJ10ITnA BUONEPEPABOTKU U UCINMOJIb3OBAHUA
OTXOA0B roOPOACKUX OYUCTHBIX COOPYXKEHUN

B KAYECTBE OPFTAHUYECKUX YAOBPEHUIA

(coBmectHo ¢ UHcTUTYyTOM MUKpOo6uonorun HAH benapycu)

OMWNCAHWE PA3PABOTKW

PazpaboTaHbl ynobpeHns opraHnyeckue ynydlleHHOro cocTaBa ¢ JobaBneHnemM 0CafikoB CTOUHBIX BOJ, NPOU3BO-
JVMMble Ha OCHOBE NOACTUIOYHOro HaBo3a KPC ¢ nprMmeHeHMeM O0TXO[0B ropOACKUX OUUCTHBIX COOPYXeHUn Hebonb-
wux ropopoB bpectckoi o6nactn (kog 843900 — npoune 0cafKu OUNCTKM CTOUHBIX BOZ HA OUMCTHBIX COOPYXKEHUAX,
He Bowepwwwe B rpynny | B), umetowmx IV knacc onacHocTr, maccoBon goneii He 6onee 10 %.

.E '|1I-.|.'II'-- .'J
iy ny _' -_ -
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BblpawueaHue pGCCGabI UBEMOUYHbIX KyJlemyp Ha N04802pyHMAX € UCNOJ/1b308AHUEM 0Ca0K08 CMOYHbIX 800 8 menJsiuye

on6peH|/|ﬂ OopraHnyeckue yny4dlieHHoOro coctaea c ,D,O6aBﬂeHI/IeM OCaAKOB CTOYHbIX BOA KaK B NpAMOM nencrann,
TakK N B I'IepBbIl;l rog nocsne QeNCTBUA okasanum cywecTtBeHHOe B/IAHME Ha NOoBbileHne ypO)KaVIHOCTI/I 3e/IeHOM Maccbl
KYKYpYy3bl OTHOCUTENIbHO BapWaHTa 6e3 npuMeHeHnA )/}J,O6pEHI/IIZ.

BHeceHune yﬂ06p6HVIVI CNoco6CTBOBANO MOBBILIEHWIO MUTATENIbHOCTY 3€/IEHOI MacChl KYKypy3bl. HOJ'IyLIEHHaFI pac-
TeHneBoA4YeCKaa NpoaykunAa no MakCMMaribHO JONMYCTMOMY YPOBHIO TAXKEJ1bIX METa/lJTOB COOTBETCTBOBAJ1Ia HOpMa-
TBaM 414 3€JIEHbIX KOPMOB.

MpuMeHeHe yROOPEHNI YNyUuLwInio BOAHO-PU3MUYECKMe 1 arpoxnmmyeckme cBoiicTea nous. CopepxaHue nop-
BUXXHbIX GOPM TAXKeNbIX METaNIOB B MOYBE HE MPEBbILLANO NPEeAENbHO JOMYCTUMBIX KOHLEHTPALMI, MaccoBas KOH-
LIeHTpaLMA OCTaTOUYHbIX KONIMUYECTB NecTMLMAOB Oblfa HVKe HOPMMPOBAHHbIX 3HAYEHUIA JaHHOTO NoKa3aTtens. Yao-
6peHnsA oKasanu 6aronpuATHOE BAUAHWE Ha NMOYBEHHDI GUOLIEHO3, UTO MOATBEPXKAAETCA YBEIMYeHNeM GrioMacchl
1 06LLeN YNCIEHHOCTU MUKPOOPTaHU3MOB.

Ha nouBorpyHTax BblpalimBanacb paccaga canbBun, ypCUHUW, MaTpUKapuu, Koneyca, NeTyHUn 1 LieHepapumn. YcTa-
HOBJEHO, YTO MO POCTY U Pa3BUTUIO PACTEHNA Ha MOYBOMPYHTAX C MCMOJSIb30BaHMEM OCa[IKOB CTOUHbIX BOA HE OTCTaloT
OT BbIpaLLMBaEMbIX Ha KOHTPOJIbHbIX TEMINMYHbIX MOYBOrPYHTaX, @ B OTAENbHbIX C/lyyadx NPeBOCXOAAT NoKasaTenum
KOHTPOJMbHbIX PaCTEHUNA.

BblipalleHHas paccaga LBETOUHBIX KyNbTYp MCMONIb30Banach AfiA Co3AaHNA 3e/IeHbIX HacaXAeHN OTKPbITOro FpyH-
Ta. [IpvXKnBaemMoCTb pacTeHN B OTKPbITOM rpyHTe coctasuna 100 %. B ganbHenwem otMeyanca XopoLwmnii pocT U pas-
BUTME LIBETOYHbBIX KYNbTYp.



Iv‘

1 8 3KoJ10orna v YnrPABJIEHUE OTXOA4AMMU

MyanvlposaHme ra3oHOB NMOYBOrpyHTamMm C NCNoJib30BaHMEM 0CaKOB CTOYHbIX BOA cnoco6cTBoBasno yny4yweHuto
KayeCTBa ra3oHOB.

PaspaboTaHbl TexHUuYeckure ycnosus TY BY 290061754.006-2019 «YgobpeHus opraHMyecKkme ynyylleHHOro cocTaBa
c fobasneHnem 0cafKoB CTOUHbIX Boa» 1 TY BY 290061754.007-2019 «[ouyBOrpyHTbI C UCMONb30BaHNEM OCafKoB
CTOUHbIX BOf». Pa3paboTaH TEXHONOrMYecKknii pernameHT no 6uonepepaboTke MasioonacHbIX 0CaAKOB CTOUHbIX BOJ,
FOPOACKNX OUNCTHBIX COOPYKEHUN.

TEXHUYECKUE NPEMMYLLIECTBA

PeweHne I'IpO6J'IEMbI yTnnnsaymnm otxogoB ropoackmx OUNCTHDIX COOpy)KEHI/IIZ.

OMXMOAEMDbI PE3YJIBTAT MPUMEHEHNA

Mpepnaraetca 3¢ PeKTUBHbIN 1 Masio3aTpaTHbIN CNocob NepepaboTKM OTXOAO0B FOPOACKUX OUMCTHBIX COOPYXKEHNI
ANA UX NPUMEHEHWS B CENIbCKOM XO3ACTBE, LIBETOBOACTBE U 3€JIEHOM CTPOUTESIbCTBE B KAUECTBE OPraHNYEeCKUX yao-
6peHNI 1 KOMMOHEHTOB MOYBOTPYHTOB.

TEKYLWAA CTAONA PA3BUTUA

Pa3paboTka BHepeHa B NPOM3BOACTBO.

CBEJIEHMA O MPABOBOW OXPAHE

JlokymeHTMpOBaHHaA HayUYHO-TeXHNYecKasa HbopmaLma NpefoCcTaBnAeTca NnoTpedbuTensam Ha OCHOBaHMMN NULEH-
3MOHHOro AOroBopa.
NOTEHUWMANDbHbBIE MOTPEBUTENU U/NIN 3BAMHTEPECOBAHHDIE B PA3PABOTKE

Mpeanpuatusa XKX n AMNK B Pecnybnuke benapychb.

PYKOBOAWTEJTb PA3PABOTKU

Copoka AHgpen BnkTopoBunY, KaHANAAT CeNbCKOXO3ANCTBEHHbIX HAYK, JOLEHT.

KOHTAKTHbIE A AHHbIE
E-mail: info@paei.by
Ten.: (+375 162) 25 80 05

8. TEXHOJNI0Irna nPon3BoACTBA N UCMOJIb3OBAHUA
OPrAHO-BAKTEPUAJIbHbIX YOOBPEHU HA OCHOBE
CENAPUPOBAHHbIX OTXOA0OB XXUBOTHOBOAYECKUX
KOMIMJIEKCOB KPYMNMHOI'O POITATOIo CKOTA

OMNCAHWE PA3SPABOTKN

Ynob6peHne opraHo-6akTepuanibHOe Ha OCHOBE CeMapupPOBaHHbIX OTXOA0B XUBOTHOBOAUYECKMX KomnnekcoB KPC,
NMOABEPrHYTbIX MUKPOOMONOrnyeckon nepepaboTke, MpefHa3HAYeHO ANA MPUMMEHEHMA B CEJIbCKOXO3ANCTBEH-
HOM NPOM3BOACTBE B LefIAX NOBbIWEHUA MNNOJOPOAMA MOYB N YBEINYEHUA YPOXKANHOCTA CeIbCKOXO3ANCTBEHHbIX
KYnbTyp.

MaccoBasa gona opraHnyeckoro BelecTsa: He MmeHee 70 % Ha Cyxoe BeLlecTBo.

MaccoBasa gons snaru: He meHee 92,0 %.

KucnotHocTb (pH KCl): 6,0-8,5 ea. pH.

MaccoBas pons o6uero a3ota: He meHee 0,15 % Ha eCTECTBEHHYIO BaXXHOCTb.
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MaccoBas fonsa o6uiero ¢ocdopa: He meHee 0,05 % Ha eCTECTBEHHYIO BlaX-
HOCTb.

MaccoBasn pons obuiero kanua: He meHee 0,10 % Ha eCTeCTBEHHYIO BNaX-
HOCTb.

[nayckopeHus nepepaboTKm CenapmpoBaHHbIX OTXOA0B XKMBOTHOBOAUECKNX
KomnnekcoB KPC ucnonb3yetca cMecb MMKPOGHBIX NpenapatoB «eaMmoH»
(TY BY 100289066.135-2015) n «L|BO-nHTeHC» (TY BY 100289066.147-2018).

YpobpeHne NprMeHAT Nof KOPMOBbIE CENbCKOXO3ANCTBEHHbIE KyNbTYpbI.
PekomeHpyemas fo3a ynobpeHus (a30Ta) Nog MHOroneTHrE 3n1akoBble TPaBbl
cocTasnaeT 60-90 Kr/ra nof yKocC, HOpma BHeCeHuA 3a nepuop Beretauumn —
180-270 Kr/ra; nog MHoroneTHue 6060Bble TpaBbl Ha Nerknx nousax — 30 Kr/ra  BueceHue Hagoza Cenapupo8axHoz20
nop yKkocg, 3a nepuog seretauyum — 90 Kr/ra. € MUKPOGHbIMU npendpamamu

!-!"‘--_ -. -_-T&ﬂI‘! J'h‘fr' __{;r ¥, ;‘- ¥

TEXHUYECKWE MPEUMYLLECTBA

PeleHre npobnembl yTUAM3aLMN OTXO[OB XNBOTHOBOAUYECKMX KOMMNEKCOB |
KPC.

OXXWAAEMbI PE3YNBTAT MPUMEHEHUSA

Mpon3BOACTBO OpraHo-6aKTepranbHbIX YAOOPEHU Ha OCHOBE Cenapupo-
BAHHbIX OTXOAOB XMBOTHOBOAYECKMX KomnnekcoB KPC cnocobcTyeT ynyuwie-
HUIO BOOHO-GU3NYECKUX CBOMCTB MOYB (CHWXAETCA NOTHOCTb, YBEIMYMBAIOT-
€S MOPUCTOCTb, COJEPXKaHNe BO3ayXa W MOJHAsA BJaroeMKOCTb), MOBbILIAETCA
cofep)kaHue 3NeMEeHTOB MUHeEpPasibHOro MuTaHuA (MofABuXHoOro dochopa u

Mocesbl KOcMpeua 6e30cmozo

) 6 . npu NOOKOpMKe HaB030M
Kanua), yto obycnaBnmBaeT aKTMBU3aLMIO NOYBEHHON MUKPOGIOPLI 1 yBENU CONapUPOBAHHBIM ¢ MUKDOBHBIMU
YyeHrie UHTEHCMBHOCTY MVHEpPann3aLMOHHbIX MPOLECCOB, CNOCO6CTBYA NHTEH- npenapamamu

CUBHOMY POCTY 1 Pa3BUTWIO PaCcTEHUI 1, KaK CNIeCTBUE, MOBbILLIEHWIO YPOXKali-
HOCTU KOPMOBBbIX CEIbCKOXO3ANCTBEHHDBIX KYNbTYP.

TEKYLWAA CTAONA PA3BUTUA

Pa3paboTka BHeapeHa B MPOU3BOACTBO.

CBEAEHWMA O MPABOBOW OXPAHE

Hayl-IHO-TEXHI/ILIECKaH AOKYyMeHTauunA NnpenocTaBiAeTcA ﬂOTpE6VITEJ'IﬂM Ha OCHOBaHUN NNLUEH3NOHHOIO OroBopa.

MOTEHLUWMANBbHbIE MOTPEBUTENN /N 3AMHTEPECOBAHHbIE B PASPABOTKE
Mpepnpuatua AMNK B Pecnybnuke benapychb.

PYKOBOAWNTEJS1b PASPABOTKIN

Copoka AHapel BUKTopoBuY, KaHAMAAT CeNbCKOXO3ANCTBEHHbIX HayK, JOLIEHT.

KOHTAKTHbIE JAHHbIE
E-mail: info@paei.by
Ten.: (+375 162) 25 80 05
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V.TOCYOAPCTBEHHOE HAYYHOE YYPEXAEHUE
«MHCTUTYT TEMJ1O0- U MACCOOBMEHA

UMEHU A. B. JIbIKOBA

HALUOHAJIbHOU AKABEMUN HAYK BEJIAPYCI»

9. BbICOKOOODEKTUBHbI METOA, TPEXCTAAUVNHOIO
CXKUTAHUA TBEPAbIX BUOTOIJIUB B ABYXKAMEPHbIX
LUKJIOHHO-CJIOEBbIX TOINMKAX

OMNCAHWE PA3PABOTKH

B LUMKNOHHO-CNOEBbIX TOMOYHbIX )/CTpOIZCTBaX cnoeBoe CKuraHmne
TONAnBa B KuMAwWem (HenogBM»HOM) C/loe COBMELLAeTCA C BuUxpe-
BbIM JOXUTaHNEM BblIHECEHHbIX MENKUX d)paKU,I/IIZ n I'a3006pa3HbIX
roproymnx NnPoayKToB B HaACSIOEBOM NMPOCTPAHCTBE.

LInKNoHHO-C/l0eBas ToMKa COCTOMT 13 BUXPEBOW Kamepbl Cropa-
HUA (1) C HEMOABMXKHBIM WM KUMALWMM CIIOEM U KaMepbl Joropa-
HUA (2), KoTopble pa3fgeneHbl nepexnmom (3). MNMepBUYHBIA BO3OYX
NoAaeTcsa NoJ C/Ioi, a BTOPUYHBIA TaHreHUMaNbHO Haf C/IOEM, CO3-
[laBasi B Kamepe CropaHus WHTEHCUBHDLIA 3aKPYUYEHHbIN Ta30BbIN
noToK. lpouecc CKUraHus TONAMBA B LUKJIOHHO-CJIOEBOW TOMKe
TpexcTyneHuaTbli. [lepBan cTagus CKUraHWA OCYLLECTBAAETCA B Ku-
nawem (HenoABMXHOM) C/loe, BTopaA — B HUXKHeN Kamepe (1), a Tpe-
TbA (QOXKMraHMe) — B BepXHel Kamepe (2).

ﬂpUHuunuaanaﬂ cema L(UKﬂOHHO-C}'IOGBOCI
O6nacTb NpUMeHeHNs pa3paboTKy: Masniasi SHepreTrKa. monku: 1 — Kamepa c2opaHus (8uxpesas Kamepa,,

HasHaueHune: CKuraHne MecTHbIX TBepAbIX GUOTOMMB. 2 — Kkamepa 0020paHus, 3 — nepexum,
4 — Kunawud (HenodsuxHsil) caod,

5— 8800 monsnuea,
aTalMOHHbIE XapaKTEPUCTUKN: 6 — maHzeHYuaabHoIl 8800 BMOPUYHO20 8030yXd,

- Hu3Kne KoaddunumeHTbl n36bITKa Bo3gyxa: 1,15-1,25; 7 — 8800 NepauYHO20 8030yXd,

8 — 2asopacnpedenumensHas pewemsd,
—KNZ go 92 %; pacnp P
9 — 0meo0 NpoOyKMOo8 20peHus,

— CHWXKEHVEe MEeTaNIoeMKOCTM (MO CPaBHEHUIO C TPAAULMOHHBIMM 10 — connia 8800a 8mMopuUYHO20 8030yXd

KOTNaMm C KunAawmum cnoem) Ha 20-30 %;

OcCHOBHble KOHCTPYKTUBHbIE, TEXHONOIrNMYeCckne n TeEXHMKO-3KCmiy-

- cogeprkaHvie CO B OTXOAALMX ra3ax 3HAUNTENIbHO HUXKe TpeboBa-
HWIA HOPMATVBHBIX [JOKYMEHTOB.

TEXHUYECKUE NPEUMYLLIECTBA

OCHOBHbBIMM [OCTOMHCTBAMMK TEXHOOMAN TpEXCTaAI/IVIHOFO CKUraHna Teepabix 61oToNNMB B LUMKNOHHO-CJT0EBbIX
TONKax ABNAOTCA: KaUeCTBEHHOE BUXPEBOE cmeceo6pa303aHme NIETYUYUNX N NPOAYKTOB HEMOMHOIO ropeHnA C BTOpPUY-
HbIM BO34YyXOM, NOA4aBa€MbIM TaHreHUMazbHO B HaA4cs10e€BO€ NPOCTPAHCTBO; 3HAYNTENIbHOE CHUMKEHNE YHOCA MENTKUX
yacTuL n3-3a AencTBuUA LLEHTpO6e>KHOI2 CUnbl; 3aMe€THOE YMEHbLIEeHNE HaaCcnoeBOro NpoCTpaHCTBa U, cnegoBaTtesib-
HO, Fa6apVITOB TOMKW. DTO NO3BONAET peann3oBaTtb TOMOYHbIN npouecc c 6oee BbICOKMM TEMIOBbIM HanpAXeHnem
TOMOYHOro 06beMa, ynyuyuwmnTb rny6|/|Hy BbIrOpPaHMA TOM/1IMBa U, 3a CHET CHUXKEHUA K03¢'¢I/ILU/IGHTa n36bITKa BO34yXa,
nosbicntb KN Kotna (Ha2-4% no CpaBHEHNIO C aHanoramu), YMEHbLWWTb KanunTaJibHbI€ N 3KCN1yaTalMOHHbIE 3aTpa-
Tbl Ha TArOQyTbe€BOE O60pyﬂOBaHVle.
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OXXWUAAEMbIN PE3YNBTAT MPUMEHEHUSA

MoBbiweHne 3dHEKTUBHOCTM 1 SKONOMMYHOCTM CXKUraHWA TBepablx 6BOTONNMB Ha o6beKTax SHepreTuku Pecny-
6nukn benapyce.

TEKYLWWAA CTAONA PA3BUTUA

BbinyLueH onbITHBINM 06pa3seL,.

CBEJEHMA O NPABOBOW OXPAHE
MonyuyeHbl NaTteHTbl Pecnybnuku benapycb N© 7853, 8360, 12090, 23746.

MOTEHLUWMANbHbIE MOTPEBUTENN /N SAMHTEPECOBAHHbIE B PASPABOTKE

Mpepnpuatua XKX, gepesonepepabaTbiBaolme NPeanpuaTUs, NPeanpusaTUa No NPou3BoACTBY U nepepaboTke
CenbXo3npoayKLumun.
PYKOBOOWTEJTb PASPABOTKU

Muuyxa EBreHuii AnekcaHapoBuMuY, 3aBefylowwmii nabopaTopuert XMMMKO-SHEPreTUYeckux MpoLeccoB, AOKTOP

TEXHNYECKUX HayK.

KOHTAKTHbIE AAHHbIE
E-mail: pit.ea@mail.ru
Ten.: (+37517) 370 24 80
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V1. PECNTYBJINKAHCKOE YHUTAPHOE NPEANPUATUE
«HAYYHO-NMPAKTUYECKUW LUEHTP TMIrUEHbI»

10. METOAUWKA ONPEAEJNIEHUA NTUSUHOMNPUNA AUTUAPATA
B ATMOCOEPHOM BO34YXE CNEKTPO®OTOMETPUYECKUM
METOAOM

OMNCAHWE PA3SPABOTKN

Cdepa npumMeHeHUA: KOHTPOJb aTMOCHEPHOTO BO3AyXa. HH,

Ha3sHaueHue: KonnyecTBeHHOe onpeaeneHne nusnHonpuia gurngpata B at-

MochepHOM BO3ayXe. (
o H
OCHOBHble XapaKTEPUCTUKN: N3MEPEHUA MAaCCOBOW KOHLEHTPALUW TM3MHO- OYD '/
npwna gurugpata B aTMochepHOM BO3[YyXe BbIMOJIHAIOT CNeKkTpodoToMeTpu- rll
yeckum metogom. OT6op nNpob atmMochepHOro Bo3gyxa NPOU3BOAAT NyTeEM | = :/\ﬂ/
acnupauuu yepes dunstp ADA-XI-20. Bpems n ckopoctb otb6opa npob 3asu- = o )‘“‘GH
o

CAT OT NpejnonaraeMoi KOHUEeHTpaLmm nusrHonpuna gurugpara. MNpuHuymn

MeTofja OCHOBaH Ha B3aMMOAENCTBUY NIM3NHONPUNA AnrnapaTa B cpete me-

TaHoOMa C M-X/IOPaHUJIOBOW KUCIOTOM C 06pa3oBaHMEM OKPALUEHHOr0 KOMMIEKCHOTO COeAnHEHNs, MHTEHCUBHOCTb
OKpaCKM KOTOPOro NponopLuroHasibHa KOHLEHTpaLy n3nHonprna AUrMapara, ¢ nocieayowmm cnektpodotome-
TPUYECKMM N3MEPEHMEM OKPALUEHHOrO NPOoAYyKTa peakuumn npu anvHe BosiHbl 500 HM. MeToauKa MeeT cnegyolyme
METPONOrMYECKME XapaKTePUCTUKU:

— npegen nostopAemocTn 11 %;

- npefen NPoOMeXyTOUYHOW NpeLmM3noHHOCTM 28 %;

— OTHOCUTENbHAA pacliMpeHHan HeonpeaeneHHoCTb 23 %;
- AVanasoH namepeHui ot 32 o 1200 mkr/m3,

TEXHUYECKUE NPEUMYLLIECTBA

Wcnonb3oBaHre MeTPOIOrMyeckn aTTeCTOBaHHOW METOAMKM MO3BOJIAET MOBbICUTb KayecTBO N 3PPeKTMBHOCTb
KOHTPOJIA 3a cofepaHuem Nn3nHonpuia aurnaparta B aTMocpepHOM BO3Ayxe, NPUMEHUTb LIMPOKO pacnpocTpa-
HeHHoe 060pyAOBaHMe, KOTOPbIM OCHALLEHbI MCMbITaTeNlbHble NabopaTopuK, OCYLLECTBAAIOLME KOHTPOSIb BbIGPOCOB
npeanpuATU.

HayuHo-TexHUYeCKunin ypoBeHb: BbIMOSIHEHO Ha YPOBHE MUPOBOI HOBU3HbI.

OMXMOAEMbI PE3YJIBTAT MPUMEHEHNSA

ObecneueHue NpoBeaeHVs TabopaToPHbIX UCCNIEA0BAHUI A ONPeAeNieHNs COAepKaHUa MM3nHONpPUIa Anrnapa-
Ta B aTMOChEPHOM BO3[YXe, UTO NMO3BOUT MOBLICUTL 3PHGEKTUBHOCTL KOHTPOSIA 6€30MacHOCTU Cpeabl ObUTaHuA.

TEKYLLAA CTAOUA PA3SBUTUA

BbinonHeHa Hay4YHO-nccnenoBartesibCkaa Win OonblITHO-KOHCTPYKTOPCKaA (TexHonornueckas) pa60Ta.

CBEZEHWA O NPABOBOW OXPAHE

Her.
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MNOTEHUWAJIbHBIE MOTPEBUTENN U/WUNN SANHTEPECOBAHHbIE B PA3PABOTKE

MpounsBoacTBeHHbIE TaGOPATOPUN MPEANPUATAI, KOHTPOINPYIOLME COCTOAHNE KauecTBa aTMOCHEPHOro BO3ay-
Xa, HayYHO-MCCIeqoBaTeNbCKME, HayUHO-NPAKTUYECKMe yupexaeHus, paboTalowre B 061acTi 6e3onacHoOCTY cpeabl
06MTaHWSA, OpraHbl 1 yUpeXLeHNA rocyfapCTBEHHOMO CAaHMTAPHOTO HaA30Pa 1 APYrie 3aMHTePeCcoBaHHbIe OpraHu-
3aumn.

PYKOBOAWTEJTb PA3PABOTKW

Opm lanvHa VMIBaHOBHA, Beaywnii HayuHbI COTPYAHUK NabopaTopun MPOMBbILLIEHHON TOKCUKOMOMMW, KaHauaaTt
610NorMYecKkmx Hayk.

KOHTAKTHbIE AAHHbIE
E-mail: chromatographic@rspch.by
Ten.: (+37517) 379 08 57; (+375 29) 776 27 77

11. CNEKTPO®OTOMETPUYECKUU METO[, ONPEAENEHUA
®APMALEEBTUYECKOU CYBCTAHLI AMBPOKCOJIA
rmapPoxXnoPnMaA B ATMOCOEPHOM BO31YXE

OMUCAHWE PA3PABOTKH

Cdepa nprMeHeHNs: KOHTPOJIb aTMOCPEPHOTrO BO3ayXa.

HazHaueHue: KonnyecTBeHHOE onpepenieHne aMbpoKcona rmgpoxnopraa B aTMoc-
depHoM BO3gyxe.

OCHOBHble XapaKTePUCTUKN: M3MEPEHNS MACCOBOW KOHLIEHTpaLUM aMbpoKcona ru-
Opoxnopraa B BO3AyXe BbIMOSHAT CNEKTPOGOTOMETPUUECKMM MeToaoM. MpuHumn

MeTOAa OCHOBAH Ha KOHLEHTPUPOBaHWM amMbpOKCona rMapoxaopraa U3 Bosgyxa Ha ‘ ‘ _
dunbTpbl AQA-BM-20-1, sKCTpakumm ero ¢ GuIbTPOB METAHONOM, KOHLEHTPUPOBAHNN * “

3KCTPaKTa MyTem NOJSIHOTO yAaNeHUA MeTaHOMa, PACTBOPEHNI CYXOro OcTaTKa B AUCTUII-
NMPOBaHHON BOAE, NPOBEAEHME peakumin ¢ 3-MeTuN-2-6eH30Tra3oNMHOHa rMapPa3oHa rMapPoXIopraa B NPUCYTCTBUK
ammoHus Lepusa (IV) cynbdata n nocnegyowem onpeaeneHnmn oKpalleHHOro B MaJIMHOBDIN LBET NPOAYKTa peakumm
CNeKTPOoPOTOMETPUUECKM METOAOM MPU ASViHE BOHbI 570 HM.

Mpenen KONMYECTBEHHOTO OMNpefeneHna MacCoBOM KOHLEHTPaL MU ambpokcona rugpoxiopuaa B atmocoepHom
BO3AyXe COCTaBnAeT 48 MKr/m3,

MeTtoguka nmeeT cnefyiowme MeTpoiornyeckme XxapakTepucTmku:
— npegen nosropaemocTn 13 %;

- npegen NPoOMeXyTOUYHOW NpeLn3noHHOCTY 32 %;

— OTHOCMTeNIbHaA pacCluMpeHHasa HeonpeaeneHHoCTb 23 %.

TEXHUYECKWME MPEUMYLLECTBA

TexHnuyeckune npenmyliecTtBa NCNOb30BaHNA METPONTOTNYECKN aTTecToBaHHOM MeToanKu:

— NCNONb30BaHNE METPOJIornyeckn aTTeCTOBaHHOM METOAVKN MO3BOAUT npoBoAUTb CaHUTAPHO-TUTNEHNYECKne
ncanenoBaHnA ana onpegeneHna oCcTtaToyHOro cogepKaHmaA aM6p0Kcona rmgpoxnopupa B aTMOC(I)epHOM BO3ayXxe C
4yBCTBUTEJIbHOCTbIO, y,D,OBﬂeTBOpFIIOLLl,eIZ TpE6OBaHI/IFIM TeXHNYECKNX HOPMaTUBHO-MPaBOBbIX aKTOB.

— MCNONb30BaHNE METPONIOTMYECKN aTTECTOBAaHHON METOAMKM NMO3BOUT NPUMEHUTb LUMPOKO PacnpocTpaHeHHoe
obopynoBaHuMe, KOTOPbIM OCHaLLEeHbI UCTbITaTeNIbHble TabopaToprK, OCYLLECTBAAIOWME KOHTPOb BbIOPOCOB Npes-
npuATAN.

HaquO-TeXHVI‘-IeCKVIVI YpPOB€EHbDb: BbINMOJIHEHO Ha YPOBHE MI/IpOBOVI HOBW3HbI.
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OXWAAEMbI PE3YNBTAT MPUMEHEHUSA

ObecneueHune NpoBeaeHNn NabopaTopHbIX MCCIe0BAaHUN ANA onpeaeneHuns cogepaHnsa ambpokcona ruapoxso-
puaa B aTMochepHOM BO3yXe, YTO MO3BONUT NOBLICUTb 3HEKTUBHOCTL KOHTPONA 6€30MacHOCTM cpefibl OOUTaHUs.

TEKYLWAA CTAONA PA3BUTUA

BbiNnonHeHa Hay4yHO-MCCNIeioBaTeNIbCKas UM OMbITHO-KOHCTPYKTOPCKas (TexHonornyeckas) pabora.

CBEAEHWMA O MPABOBOW OXPAHE

Hert.

MOTEHUWAJIbHBIE MOTPEBUTENN WN/WIT SAMHTEPECOBAHHbBIE B PASPABOTKE

|-|pOVI3BO£|,CTBEHHbIe na60paTopV|V| ﬂpenl'lpl/lﬂTl/IIZ, KOHTponupywuwme CoCToAHNE KavyecTtBa BO3,D,yLUHOl7| cpenbl, op-
raHbl N yupexxaeHua rocynapCcrBeHHOro CaHMTapHOro Haa3opa, N apyrme 3anHTepecoBaHHbIE OpraHn3aynn.

PYKOBOAWNTEJIb PASPABOTKN

Bacunbkesuy Bagum MuxaiinoBuuy, CTaplwimnii HayuHblii COTPYAHUK NabopaTopu NPOMBbILLIEHHON TOKCUKONIOTUN,
KaHAMAAT MegULUMHCKIX HayK.

KOHTAKTHbIE AAHHbIE
E-mail: chromatographic@rspch.by
Ten.: (+37517) 37908 57, (+375 33) 670 27 94

12. METOAUKA OMPEAEJIEHA AMNIOAUTTUHA
BECUJIATA, MPOU3BOAHOIO 1,4-AUTNAPONMUNPUAUNHA,
CNEKTPOOOTOMETPUYECKUM METOAOM

B ATMOCOEPHOM BO3YXE

OMNCAHWE PA3PABOTKN

Cdepa nprmeHeHnA: KOHTPOJIb aTMOCHEepHOro BO3ayXa.

HasHaueHwue: ngeHTndMKaLma n KonmyecTBeHHoe onpeaenieHnsa amnoannHa 6ecrunarta B atmochepHOM Bo3ayxe

OCHOBHbIE XapaKTepPUCTUKU: MPUHLIMM METOAA OCHOBaH Ha KOHLIEHTPUPOBaHUM amioauniHa 6ecunaTta U3 Bo3gyxa
Ha ¢ounbTpbl AQA-BI-20-1, sKcTpakyum ero ¢ GubTPOB OPraHNYEeCKUM pacTBOpPUTENEM, YNaprBaHUM SKCTpaKTa Ao
CYXOrO OCTaTKa, Pe3KCTPAKLNN METUIIOBbIM CMIMPTOM U NOCeyIoLEM KOIMYECTBEHHOM onpeaeneHnn cnekTpodo-
TOMEeTPUYECKMM MeTOAOM Npu AnvHe BonHbl 360 HM. [lnana3oH onpefeneHnsa MacCcoBbIX KOHLEHTpauuin amnoannum-
Ha 6ecnnaTa cnekTpohoTOMETPMUYECKMM METOAOM COCTABNAET OT 3,2 Ao 258,0 MKr/M>.

Mpepen nosTopsAaemocTn coctasun 14 %, npegen NpoMexyTouHon npeymnsnoHHoctTn — 30 %, oTHOCMTeNbHaA pac-
LIMpPeHHan HeonpeaeneHHoCcTb — 17 %.

TEXHUYECKUE NPEMMYLLIECTBA

PaSpa6OTaHHbIVI cnoco6 onpeneneHna no3pondeTr npoBoAnTb CaHUTAPHO-TUTMEHUNYECKUNE unccnenoBaHmAa OnAa
onpepesieHnAa OoCTaToO4YHOro cogepkaHmAa amnognnmHa 6ecunata B aTMOC(I)epHOM BO3ayxe C YyBCTBUTEJIbHOCTbLIO,
y,D,OBJ'IeTBOpﬂIOLLleI?] Tp66OBaHVIﬂM TEXHNYECKNX HOPMATUBHDbIX MPAaBOBbIX aKTOB.

Hay4yHO-TeXHMYeCKnn ypoBeHb: BbIMO/IHEHO HAa YPOBHE MYPOBOW HOBU3HbI.



3KOoJ10rna v YnrpABJIEHUE OTXO4AMU 2 5

OXXWUAAEMbIN PE3YNBTAT MPUMEHEHUSA

MpumeHeHVe pacnpoCTpaHeHHOro 060PYAOBaHNA, KOTOPbIM OCHALLEHbI NCMbITaTeSIbHble TaboPaTOPMK, OCYLLECT-
BAIOWME rOCYLAaPCTBEHHDIN CAHUTAPHbIN HAA30P M KOHTPOJIb 3a 6@30MacHOCTbIO OpraHu3aumMmn Tpyaa npu npowus-
BOACTBE JIEKaPCTBEHHBIX CPEACTB Ha OCHOBE amiogunmHa 6ecunara.

TEKYLWWAA CTAONA PA3BUTUA

BbinonHeHa HayyHO-MCCNIe[OBaTeNIbCKas UM ONMbITHO-KOHCTPYKTOPCKas (TeXHonornyeckas) paborta.

CBEAEHWMA O MPABOBOW OXPAHE

Hert.

MOTEHUWAJIbHBIE MOTPEBUTENN W/WJT SAMHTEPECOBAHHbBIE B PASPABOTKE

MpowusBoacTBeHHbIE NabopaTopumn NPeLNPUATUN, KOHTPOMPYIOLME COCTOAHME KauecTBa BO3AYLLHON cpefpbl, Op-
raHbl U yUpeXKaeHUs rocyfapcTBEHHOrO CaHUTAPHOTO HaZ30pPa, U ApYrue 3aMHTePeCcoBaHHble OpraHn3aLun.

PYKOBOAWNTEJS1b PASPABOTKIN

YepHbiwosa EneHa BagrmoBHa, CTaplumin HayuHblii COTPYAHUK NabopaTopui NPOMBbILLIIEHHON TOKCUKOOMK, KaH-
ANOAT MeANUMHCKMX HayK.

KOHTAKTHbIE AAHHbIE
E-mail: chromatographic@rspch.by
Ten.: (+37517) 37908 57, (+375 44) 761 20 26

13. METOAUKA KOHTPOJ11 YPOBHA 3ArPA3SHEHNA BO3AYXA
NMPON3BOACTBEHHOW CPE[bI BEIKOBbIM ASPO30JIEM CYXUX
NMPOAYKTOB NMEPEPABOTK MOJIOKA

OMNCAHWE PA3PABOTKN

Cdepa nprmeHeHUA: MeToAMKa MPUMEHMA Ha NPEANPUATUAX MOSIOYHON U NLLe-
BOV MPOMBbILISIEHHOCTY, U3rOTaBMBaIOLWYMX Jlo6ble Cyxue MPOoAyKTbl, COAepalymne
MOJIOYHbIE MPOTEUHDI.

Ha3HaueHue: npefgHa3HayeHa AnA onpefeneHnsa B BO3dyXe NPOV3BOACTBEHHON
cpefbl MacCoBOM KOHLeHTpauum 6enka aspo3onen Cyxux npofyKkToB nepepabor-
Kn KopoBbero mosnoka (CMMM) Ha cooTBeTCTBME HOBLIM FTMIMEHNYECKMM HOPMATU-
BaM (Ha ypoBHe 0,1 mr/m* no 6enky).

OCHOBHble XapaKTePUCTUKN: OCHOBaHa Ha otbope npob nbinm CMMM Ha drunbTpbl
A®A-BIM-10 npoTaxkKon yepes Hux 500 gm* Bo3ayxa Npovi3BOACTBEHHON Cpefbl, IKC-
Tpakuuu 6enka us npobbl Nbv Ha Gunbtpax 0,9 % GrU3nonornyeckrM pacTBOPOM,
KOHLIEHTPUPOBaHUN 1 OCaxaeHun 6enka B Npobe ¢ nomoLlbio cynbdata mean (pe-
aKTVB A), ero KoNMyecTBEHHOM U3MepeHUn nocsie fobasneHnsa dpeHonbHOro pe-
aktnea QonvHa — Yokanbre poTomeTprueckum metopgom Jloypr B mogmbukaumum
LakTtepne — lMonnak npu AnvHe BonHbl 750 HM 1 onpeaeneHnn cofepaHnsa no
rpagyvpoBOYHOMY rpadurKy C pacTBOpamMu OblYbero CbIBOPOTOYHOIO anbOymMuMHa.

TEXHUYECKWVE NPEUMYLLIECTBA

ATTecToBaHHasi MeTogunKka nsmepenuns AMA.MH 0051-2022 «Cuctema obecneyeHuns eanHCTBa n3mepeHmin. Macco-
BasA KOHLEHTpaLua 6efika aspo3onei Cyxmx NPoayKToB NePepaboTKy KOPOBLEIO MOJIOKa B BO3Ayxe paboyeil 30Hbl.
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MeToaurKka nsmepeHnin GoTomeTpuUecKUm MeTogom» (CBMAETENbCTBO 00 aTTecTauumn N2 027/2022 ot 25.04.2022)
006/1aaeT BbICOKOW BAa/IMAHOCTbIO Y OCTaTOYHOWN YyBCTBUTENbHOCTBIO (He MeHee Y2 MK B Bo3ayxe paboyelt 30Hbl),
He MeEeT aHasoroB.

OMXMOAEMbI PE3YJIBTAT MPUMEHEHNSA

Mcnonb3oBaHWe aTTeCTOBaHHbIMY JTAbopaTopUsiMU NPeNPUSATAA MOSTOYHOW U MWLLEBOW UHAYCTPUX pa3paboTaH-
HOW METOAUKU U3MEPEHMNI 0becrneunBaeT OObEKTUBHDBIN AVHAMUYECKNI KOHTPOJIb YPOBHA 3arpA3HeHMsA Bo3dyxa
MPOW3BOACTBEHHON CPeAbl aNfieproonacHbiM aapo30iem CyXmX MPOLYKTOB NepepaboTKn MosoKa no 6esiky Ha cooT-
BETCTBUE TPebOBaHNAM HOBOIO FMIMeHNYECKoro HopMaTKBa, CobnoaeHne KOTopbIX ABNAeTCA 3PHEKTUBHON Mepo
npodunakTMKn NpodeccroHanbHbIX anIepruyeckmx U NPON3BOACTBEHHO 06YCIOBAEHHbIX UMMYHO3aBUCKMbIX 3360-
neBaHUn y paboOTHNKOB.

TEKYLWAA CTAONA PA3BUTUA

BbinosiHeHa HayYHO-KCCNeoBaTeNIbCKan UMK OMbITHO-KOHCTPYKTOPCKaA (TexHonormyeckas) paboTa.
Pa3zpaboTka BHeipeHa B NPOW3BOACTBO.

CBEAEHMA O MPABOBOIN OXPAHE

Hert.

MNOTEHUWAJIbHBIE MOTPEBUTENN U/ SANHTEPECOBAHHbIE B PA3SPABOTKE

MpeanpuATUA MONOYHON M NULLEBON MHAYCTPUW, NPOU3BOAALLME UK UCMOSb3YOWMe Nobble CyXxue NPOAYKTbI,
copepKallyme MOsIoUHble MPOTENHDI.

PYKOBOAWTEJTb PA3PABOTKU

LlleBnskoB Butanuii BacunbeBuy, rnaBHbIA HayUHbIA COTPYAHUK nabopatopuii NMPOMbILSIEHHOW TOKCUKOMOMUW,
LOKTOP MefMLMHCKNX HayK, npodeccop.

KOHTAKTHbIE OAHHbIE
E-mail: mfantastikas1992@mail.ru
Ten.: (+37517) 379 13 96, (+375 25) 763 91 81
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VII. YYPEXAEHUE BEJIOPYCCKOIO
roCYaAAPCTBEHHOIO YHUBEPCUTETA
«HUN OUINKO-XUMUYHECKUX NMPOBJIEM»

14. CMNOCOB NEPEPABOTK HABO3A U NMOMETA
B OOOEKTUBHOE NOPOLUKOBOE YAOBPEHUE

OMNCAHWE PA3PABOTKN

YpobpeHue MNONHOCTbIO COCTOMT M3 OTeye-
CTBEHHBIX HTPEAVNEHTOB: OPraHNYeCKMX OTXOA0B e .

MpowaywecTma:

« Bostimil RicharTnERotTe

P Gt ol 1A TS

* CANOpYCCRGD Culpel

= bt e LR TSRO T

¢ YISOV NEMSHE M TRANCTOpT M0
« QECYTCTINAS JANGAH

KMBOTHOBOACTBA M COPOEHTa, MONYYEHHOro K3

OTXO[OB I'MAPONM3HOIO IMTHMHA. TeEXHOMOrKA Nno- + »
nyyeHnsa copbeHTa npocTta. COpObeHT cMeLIMBaIOT
C OTXOAaMM XKU3HeLEeATeNIbHOCTU XKMNBOTHbIX. bna-
rogapsa NOpUCTOl CTPYKTYpe COPOEHT BNUTbIBaeT =
BCe 3anaxu, abcopbupyeT XrnaKocTb 1 NpeBpaLla- : O —

eT XUAKYIO 1 TBEP/IYI0 OPraHUKy B NIErKOChINyYyo s st

NopoLLKOBYIO cMecb. Takaa dopma obecneunsaeT

yaobHyto dacoBky ynobpeHusa. MonyyeHHbIN npo-

JYKT, ynakoBaHHbI B Griopasnaraemblii MmaTtepuan (Lensono3Hblid NaKeT), He UMEET 3arnaxa, He BpeAeH Ans oKpyxa-
loLLen cpeabl, BblaepKuaaeT ctepunusauuio npu 70 °C B TeueHre 1 u. Mpur ero xpaHeHUN OTCYTCTBYIOT NOTepy a3oTa
1 OpraHMYecKmx BeLlecTB. ITo yaobpeHne obagaet NpoNoHrMpoBaHHbIM AeNCTBUEM U CMOCOOHO ryMudrLMpoBaTh
nousy.

TEXHUYECKWE MPEUMYLLECTBA

CerofHsa OCHOBHbIM CMOCOGOM NepepaboTKN HaBO3a SBNAETCA KOMNOCTMPOBaHMe. HeobxoanmocTb 60nbLumx nio-
Wwajen Ans ero xpaHeHus, AIUTENBHOCTb MPOLECCa, Pacxofdbl Ha TPAHCMOPTUPOBKY fenatoT CyLecTBYOWNA Noa-
X0[} 3aTpaTHbIM 1 ManoadpdekTMBHbIM. Hamn paspaboTaH npuHLMNManbHO HOBbIN cnocob nepepaboTku HaBo3a U
rnomMeTa NyTeM UX KOMOMHaLWW C OpraHNYecKUM copbeHToM B 3ddeKTMBHbIE NIErKOChINyUre NOPOLIKOBbIE Yao6pe-
HUA. CopbeHT ana nonydyeHna ygobperms npoussoamtcs OAO «bobpyicknin 3aBog 6UOTEXHONOMMIA» U NPOAAETCA
no ueHe 300 py6./T. 3T0 obecneunBaeT HM3Kyl cebecToumocTb HOBOro yaobpeHus. Ero kommepuyeckas LeHa cocTa-
BUT He 6onee 200 gonn. CLUA 3a 1 T. Poccnitickre v nonbckre Npov3BogMTENY NpeanaraoT Ha 6eM0pyCcCKOM pbiHKe
anbTepHaTMBY B BUZE MPaHyn M3 BbICYLLEHHOMO HaBo3a. Bbicokas ctonmocTb (1000 gonn. CLUA 3a 1 1) n ocTaBLuniAca
cneunduyecKunii 3anax AenatoT ero ManonprBneKaTenbHbIM Ana noTpebuTens. Mol npegnaraem npoaykT 6e3 3anaxa
1 NPEBOCXOAALNIA NO SPGEKTUBHOCTM 1 YAOOCTBY MCMOSb30BaHNA MMOPTHbIE aHanoru. PaspabotaHHas TexHonorus
1 NPOMN3BOACTBO YA0OpEHNA MOTyT ObITb BHEAPEHBI Ha I06OM arpokoMbrHaTe 1 Ntobo XKMBOTHOBOAYECKON depme.

OMMOAEMDbIIA PE3YJIBTAT MPUMEHEHNSA

HoBauus OpneHTNnpoOBaHa Ha BHYTpeHHee n0Tpe6neH|/|e N nMmnopTo3amelleHune.

TEKYLLAA CTAOUA PA3SBUTUA

BbinonHeHa Hay4YHO-nccnenoBatesbCKas pa60Ta.
M3roToBneHbl SKCNepMeHTasibHble 06pa3l.l,bl, YyNnaKoOBaHHbIE B 6|/|opa3naraeMb|e MaTepuanbl.

CBEZEHWA O NMPABOBOW OXPAHE

lMaTeHTHanA 3asBKa He opopmianach.
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MNOTEHUWAJIbHBIE MOTPEBUTENN U/UNN 3ANHTEPECOBAHHbIE B PA3PABOTKE

KuBoTHOBOAUECKME KOMMIEKChI, NTULedabpukn, bepmepckre Xo3aNCTBa, OFOPOAHMKM, LAUHUKN.

PYKOBOAWTEJTb PA3PABOTKW

lpuHWRaH Omutpun [JaBraosuy, 3aBeayiolmin nabopatopurein, [OKTOP XMMUYECKMX HayK, podeccop.

KOHTAKTHbIE JAHHbIE
E-mail: grinshpan@bsu.by
Ten.: (+37517) 27968 70

15. NONTYHEHUE BbICOKOAKTUBHOIO ME3OIMNMOPUCTOIO
Y U3 OTXO40B AEPEBOOBPABATBIBAIOLLEN
MPOMbIWIEHHOCTH

OMWCAHWE PA3PABOTKH

Ha 6a3e HW ®XI By pa3paboTtaH HOBBbI CNOCO6 NonyyYeHns BbICOKOAKTUBHOTO Me-
3onopucToro yrna (AY) n3 MHOroTOHHaXHbIX APEBECHbIX OTXOA0B, TaKMX Kak ONUIKH,
rMAPONN3HLIV JINTHWH, U3MEeNIbYEHHbIE Liena, Kopa, CTPYXKK, KOTopble B HacTosALlee
BpeMmMsA peannsyloTca No KparHe H13KMM LeHam — 20-70 gonn. CLA 3a 1 1. TexHono-
rMA NOJlyYeHNA akTMBUPOBAHHOIO YA U3 ApPeBeCHbIX OTXOAO0B YHMKasbHa. [poso-
ONTCA XMMUYecKas o6paboTKka 13mesibu4eHHOro Cbipbsa (onunku — 1 4, kopa — 72 ) |
pacTBOPOM CreuunanbHOro XMMMYeCKoro akTmaaTopa ¢ nociegytowen AByXcTagunHon
TepMUYeckor 06paboTKON NPONUTAHHOTO CbipbA (2 U Npu TemnepaTtype 300 °Cu 2 y
npu Temnepartype He Bbile 500 °C). 3aBepluaeTca NPoLEecc OTMbIBKOW YrsA OT pacTBO- [
pa akTuBaTopa 1 HenTpanusaumen NPoMbIBHbIX BOA. [onyUYeHHbIN akTUBMPOBAHHbIN B
Yrofib MOXeT cofepaTb OQHOBPEMEHHO MUKPO- 1 MEe30MOopbl, YTO AeNaeT ero yHu-
BEpCaibHbIM COPOEHTOM, CMOCOHHBIM COPOMPOBATL MOJNEKYJbl PAa3/IMYHbIX Pa3MepPOB.
STO NO3BONIAET NCMONb30BaTb €ro AN OUYNCTKM BO3AyXa OT PafuOaKTUBHbIX ra3os,
NErkosieTyumx OpraHNyYeCcKmX BeLecTB; 419 OUMCTKUN CTOYHbIX Bog, B ToM uncne ASC ot
cpefHe- U HM3KOAKTMBHbIX PaAVOHYKINAOB, a TakXe B papMaLeBTUYECKON MPOMBbILL-
NIEHHOCTU OT aHTUOUOTUKOB, FOPMOHAJIbHBIX NMPENapaToB U NOBEPXHOCTHO-AKTUBHbIX
BELLEeCTB, B INKEPO-BOAOUYHON MPOMbBILIEHHOCTU AN OYNCTKU CMMPTOCOAEPKaLLmX
NPOAYKTOB, B MeAULIVIHE I BETEPMHAPUU B KAUeCTBE SHTEPOCOPOEHTA, a TaKKe B BOLO-
NnoAroToBKe NUTbEBON BoAbl. [locne nprMeHeHnA Takol Yrofib MOXHO MHOTOKPAaTHO
pereHeprnpoBaTb, YTO MO3BOJIUT NOTPEOUTENIO 3HAUUTENIBHO YMEHbLINTb PACXOAbl Ha
npuobpeTeHue yrns.

Mpon3BOACTBO aKTUBUPOBAHHOIO YA MO pa3paboTaHHON TEXHONOMK ABNAETCA A b
6e30TXOAHbIM 1 COOTBETCTBYET MPUHUMMNAM «3eIEHOW XUMUU», [py HerTpanusaumm
BOJ, NMOMYyYeHHbIX NOCJIe OTMbIBKM YINA OT pacTBOpa akTnBaTopa, 06pa3yoTcsa Bcece3oHHble 6e3bannacTtHble ynobpe-
HUA, KOTOPble MOXHO OyZleT peasiv30BbiBaTb OMTOM CENbCKOXO3ANCTBEHHBIM NPEANPUATAAM UM B PO3HULY Yepes
Cneurann3npoBaHHble X03AACTBEHHbIE MarasyHbl.

TEXHWUYECKWE MPEUMYLLEECTBA

Monyyaembin Mo pa3paboTaHHOWM TEXHOMOMMY TEPMOXUMUYECKON aKTUBALMN aKTMBMPOBAHHDIV Yroflb MO CBOUM
MoKasaTesiAiM 3HaUUTENIbHO NMPEBOCXOAMT JiyyLle MUPOBbIe aHanorv. OH MEET OUYEeHb BbICOKYH COPOLIMOHHYIO CMo-
COBHOCTb MO OAHOMY 13 FNIaBHbIX KaIMOPAHTOB — KPaCKTesTl0 MeTUIEHOBOMY roiy6omy — 610 Mr/T, BbICOKYIO yAesb-
Hyt0 noBepxHOCcTb — 1250-1500 M?/r, a cogep»kaHme Me30Mop MOXET JoXoauTb Ao 95 %, obnafaet KaTMOHOOOMEH-
HbIMW CBOMCTBaMI MO OTHOLLUEHUIO K TAXKeNbiM MeTannam. Boixog yrna coctaBnaet 26-50 %, ero 3onbHOCTb — 5-10 %.
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CebecTonMOoCTb NOMYYEHHOTO ME3OMOPUCTOr0 aKTMBUPOBAHHOIO YIiis cOCTaBUT MeHee 5000 gonn. CLUA 3a 1 7, uto
PaBHO CTOMMOCTM 3aKyMaemMoro CerofHs 13-3a pybexa o6bl4YHOro MMKPOMNOPUCTOro akTMBUPOBAHHOTO yris. Ha Tep-
puTopun benapycn akTMBUPOBAHHbIN Yrofib He MPOU3BOAUTCA, @ UMNOPTHPYeMbi 13 Poccuiicko Oegepaunn AB-
NAETCA TONbKO MUKPOMOPUCTBIM U MO3TOMY HU3KOAKTUBHbBIM B OTHOLLEHWW MONIEKYST CPeAHMX 1 60MbLINX Pa3MepoB,
yTO OrpaHuymBaet coepbl ero NnprMmeHeHnsa. MesonopurcTble yram, Npon3BoaMMble B cTpaHax EC, cToAT oueHb fopo-
ro. Hanpumep, mesonopuctbiii yronb Tna Norit (HugepnaHabl), KOTopbin cogepxnt o 20 % me3onop, CTOUT OKOJO
20 000 gonn. CLLUA v npu 3TOM UMEeT H13KYI0 COPOLIMOHHYI0 CMOCOHOHOCTb MO MeTuIeHOBOMY rofybomy (170 mr/r).

OMXUOAEMDbIIA PE3YJIBTAT MPUMEHEHNSA

HoBauus OpPNEeHTNPOBaHa Ha BHYTpeHHEee n0Tpe6J1eH|/|e N nMnopTo3amelleHne.

TEKYWAA CTAONA PA3BUTUA

BbinonHeHa HayyHo-McCneoBaTesNlbCcKan paboTa.
BbinyLyeH onbITHbIN 0bpa3seL,.

MpoBeaeHa oueHKa 6€30MacHOCTY U TOKCUYHOCTY OMbITHbIX 0Opa3LoB ME30MOPUCTOr0 akTUBUPOBAHHOIO YIS,
[lns NpOMBILLIEHHOTO BbIMYCKA U peanv3aumn NpoayKuumn paspaboTaHbl TEXHUYECKUE YCIoBUS «Yroflb akTUBMPO-
BaHHbIN Me3onopucTbii» TY BY 100050710.214-2020 (rocygapcTBeHHas pernctpauma N2 058738 ot 10.04.2020).

CBEZEHWA O NMPABOBOW OXPAHE

MonyueH EA MaTeHT 039799 «Cnocob nosyyeHns akTMBUPOBAHHOIO ME30MOPUCTOrO YA U3 IMFHUHCOAEPXKALLEro
cbipbax. 3aasutenb: HAW OXI BrY. 3asska N2 202100056. MNopaHa 15.12.2020. Ony6n. 15.03.2022.
MNOTEHUWAJIbHbBIE MOTPEBUTEN U/ SANHTEPECOBAHHbIE B PA3PABOTKE

MoTpebutenamm akTMBMPOBAHHOIO YA ABNATCA MeauunHcKasn, papmauesTryeckas, napdromepHo-KocMeTnYe-
CKas, XMmMuyeckana n HepTexmmmnyeckas, nuuieBan (caxapHaa v IMKepOo-BOAOYHasA), a Takxke 3HepreTndyeckas (A3C)
npombiwneHHocTn 1 XKKX. B opraHmsaumm npon3BoACcTBa BbICOKOAKTVBHOMO ME30MOPUCTOrO YIA 3aMHTEPECOBaHbI
npeanpuATUA AaHHbIX oTpacnen B benapycu, Poccum, EC n fpyrmx cTpaHax, a Takxke npeanpuatua aepeBoobpabatbl-
BatoLLeN NPOMbILAEHHOCTH.

PYKOBOAWTEJTb PASPABOTKHN
MpuHwWwnaH Omutpun Jasruaosuy, 3asegytolmin nabopaTtopureit, JOKTOP XUMUYECKUX HayK, npodeccop.
KOHTAKTHbIE AAHHDbIE

E-mail: grinshpan@bsu.by
Ten.: (+375 17) 279 68 70
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VIIl. BEJIOPYCCKU HALMOHAJIbHbIN
TEXHUYECKUU YHUBEPCUTET

16. BUOQUHAMUYECKNA UCTOYHUK CBETA
PA3JINYHBIX MOOUDOUKALUNA
(coBmectHo ¢ UncTuTyTOM dU3nonorum HAH benapycn)

OMNCAHWE PA3SPABOTKN

Cdhepa npuMeHeHUs: CBETOTEXHWKA. BUOAMHAMWUECKUIA WCTOUYHWK CBeTa
npeacTaBnseT cob6oi KOHCTPYKLMIO, COCTOALLYIO M3 UCTOYHUKOB CBETa B BuAe
KOMOMHALMW pa3MeLLeHHbIX Ha NMIOCKOCTAX rpaHei NpoCcTPaHCTBEHHbIX MHOMO-
rpaHHMKoB RGB n/vnu opyrux MCTOUHUKOB U3JTyYEHUA B COBOKYMHOCTU C COOT-
BETCTBYIOLLVMU KaXK[IOMY CBETOAVOLY WU IPYrOMY UCTOUHUKY CBETa ONTUYECKU-
My 3nemeHTamu. CBETOBO NprUBOP NpeaHa3HaYeH A Co30aHUsA B MOMELLEHNSAX
6naronpurATHO CBETOBOW Cpeabl AA YenoBeKa (MoBbleHUs paboTocrnocobHo-
CTW, KOHLUEHTPALUM BHUMAHMS, penakcaLun, CHUXKEHWA CTPEeCca U TPEBOXKHOCTI).
B ocHoBe paboTbl YCTPONCTBA NIEXaT HayYHO 060CHOBaHHbIE CBETOTEXHMUYECKUE
cueHapuu, paszpaboTaHHble C y4eTOM 61ONOrMYeCcKoro Bo3pacTa, BpEMEHM CYTOK,
popa feATenbHOCTY, Bua nomelleHus n gp. OCHOBHas naes COCTOUT B TOM, UTO
paboTa yCTPOWCTBA OCHOBaHa Ha M3MepeHUsaX GOTOBMONOrMUYECKNX BENYMH,
KoTopble onpepeneHsl B MpunoxeHnn 3 otyeta MexgyHapogHoro 6opo mep
1 BecoB (2021 r.), eAMHMLbI KOTOPbIX YaCTUYHO COBMAJAIOT C TaloHaMU U CTaH-
JapTHbIMK 06pasLamMu, B TO e BpeMs UMes B KaUeCTBe OCHOBbI [/1A CPaBHEHNS
aKTVHMYHbIE peakLMU YeSIoBeUECKOro opraHuama, onpefesieHHble sMnMpude-
CKUM MyTeMm.

Mooudgpukayua N° 1. BroanHamnyeCcKnin UCTOYHUK CBETa ANA BU3YaNbHOMO KOHTaKTa, CTUMYNPYIOWNIA COCTOAHNA
penakcauuu n 6ogpoctu «ConHue, «JlyHa», «[naHeTa.

Moougukauus N° 2. BUOJNHAMNYECKNA NCTOYHUK CBETA AJIA HEBM3YaNbHOrO KOHTAKTa, CTUMYNNPYIOWNIA COCTOS-
HUS penakcaumm n 604pocTn B 0pUCHOM U foMalLHen 06CTaHOBKe.

Moodugukayus Ne 3. BrognHaMmnyeckmnii ICTOUHWK CBETa AJ1A HEBK3YasIbHOTO KOHTaKTa, CTUMYSIMPYIOLWMIA COCTOAHUSA
penakcauuv n 6oapocTy BoaguTesnei ¢ yueTom GoTONMUYeCcKoro, Me3onMYeckoro 1 CKOTOMMUYECKOrO TUMOB 3PEHUS.

TEXHWUYECKWME MPEUMMYLLEECTBA

3afayen n306peTeHnA ABNAETCA YyULIEHNE CaMOYyBCTBUA NIOLEN, OCYLLECTBAAIOWMX TPYAOBYIO AeATENbHOCTb B
romMeLLeHnAxX (Hanpumep, B oprcax unm goma), CBA3aHHYI0 C MOBbILIEHHON KOHLEHTPALen BHUMaHUA npu paboTe ¢
LOKYMEHTAaMM Ha GYMarkHbIX 1 NIEKTPOHHbIX HOCUTESAX, @ TaKXKe BOAUTENEN, HAXOAALIMXCA B COCTOAHMM MOBbILIEH-
HOW BH/MATENIbHOCTY B YCNTOBMAX KOMOUHPOBAHHOTO (poBeanbHoro n nepudepuinHoro) 3peHus. NMoctaBneHHas 3a-
Jlaya [oCTUraeTca Tem, YTo GUOAUHAMNYECKMI UCTOYHNK CBETa, CKOHVIyprpOBaHHbI B COOTBETCTBMM C MPOrpam-
MOW, MoZenvpyioLlen N3MeHeHUsA QHEBHOro CBeTa BO BPEMEHW U MPOCTPAHCTBE, MEHAET APKOCTb B TeYEHMe [HA,
UMWUTUPYA eCTECTBEHHOE OCBELLEHUNE, KOPPEKTUPYA CYyTOUHbIE OMOPUTMbI YEJIOBEKA, U3MEHSAA CNEKTPabHbIN COCTaB
U MHAUKaTPYCY MCTOYHMKA CBETA C y4eTOM GpaKTOPOB ONVXKHETO 1 JanbHEro OKpy»KeHUsi, GoOpMUPYIOLLNX BU3YalbHYIO
cpegy, BpeMeHV rofia, reorpanuyeckoro nofoXeHns u NpeanoyYTeHU NIOAEN, a TaKKe TPeboBaHWU 1 peKoMeHZaL A
HOPMaTUBHbIX JOKYMEHTOB.

Pa3paboTka nmeeT psAf CyLecTBEHHbIX MPenmMyLLecTs nepes Nogo6HbIMU OCBETUTENbHBIMU YCTpocTBamu. Hanpu-
Mep, CBETOAVNOAHbIV CBETUNbHMK Ha cBeTom3nyJatowwmx gnoaax (MateHT RU 154281 U1 «CBeTOAMOAHDIN CBETUIIbHUKY.
AsTopbl: Kypmaes UnbHyp XaHAaduresuu (RU). MateHToobnapatenu: Kypmaes nbHyp XaHaduesuny (RU). MIMK F21S
8/00(2006.01) Ony6nnkoBaHo: 2015.08.20.), npefHa3HaYeHHbIN AN OCBELLEHUA NOMELLEHUI C BbICOKUMMW MOTOJIKa-
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MW Pa3nNYHbIX NPOMBbIWIEHHDbIX, CKNaaCKNX, TOProebiX 1 O6LL|,eCTBeHHbIX 3}J.aHVIIZ M NOBbIWEHNA 3KCNTyaTaUMOHHbIX
XapPaKTePUCTUK 3a CHET obecrneyeHus Tpe6yeM0|7| KpVIBOIZ Cunbl CBETa NYyTEM USMEHEHNA (I)OK)/CHOFO PacCToOAHNA oA~
HoWn prFJ'IOIZ MYyNnbTUINH3bI, obecneyeHns BbICOKO TOUHOCTU NO3NUNOHNPOBAHNA CBeTO,ElI/IOF[HOVI OMNTUKN (prrn0|7|
MyJ'IbTVIJ'II/IH3bI), nMmeet aiefgyrouwmne HegoCTaTk: BO-nepBbiX, HEBO3MOXXHOCTb N3MEHEHUA CNEKTPAJIbHbIX XapaKTepun-
CTUK U3NYy4YeHWUA, a BO-BTOPbIX, HEBO3MOXHOCTb €ro JIOKaJIbHOIro npmMmeHeHna B He6oNbLUMX O(I)I/ICHbIX N XWUJbIX NO-
MeWeHNAX C HEBbICOKMMIM NOTOJTKaMW.

[Lpyroe ycTponcTBO — CBETOANOAHBIN MPOXKEKTOP C HacTpanBaeMbiMu GOPMOW NyyKa, LLBETOM NyyKa U OfHOPOA-
HocTblo UBeTa (MaTteHT PO N2 2705983 «CBETOANOAHBIN MPOXKEKTOP C HACTParBaeMbiMU GOPMON MyUKa, LLBETOM NMyyKa
1 OQHOPOAHOCTbIO LBeTay. [MaTteHToo6napatens: @ununc JlantuHr Xongudr b. B. (NL)), BKNtovatowee oCBETUTESbHbIN
610K, cofepKallmin UCTOYHUK CBeTa U GOPMUPYIOLLYIO MYUYOK ONTUKY, MMeeT GYHKLUNM N3MEHEHUA UHTEHCUBHOCTH,
LBETa 1 NPOAO/IKUTENIbHOCTY aKTUBALMN CPeACTB MOACBETKM, HO HE MOXET U3MeHATb GOTOMEeTpuUeCcKne 1 Cnek-
TpasibHble XapaKTEPUCTUKM B 3aBUCMMOCTU OT YC/TOBMIA BU3yasibHOW Cpefibl U COCTOSIHUA YesloBeKa, HaxogsALlerocs B
nomMeLleHuu.

MN3BecTHO TakXe OCBeTUTeNlbHOEe YCTPOWCTBO C MUKPOMPOLECCOPHbIM BFIOKOM WMHTeNseKTyanbHOro ynpasne-
Hua (MateHT RU 182657 «OcBeTnTeNbHOE YCTPOMCTBO C MUKPOMPOLECCOPHBIM BIOKOM MHTENNEKTYyalbHOro ynpas-
nenHusay». OnybnukosaHo: 2018.08.28. MIMK HO1J 65/00(2006.01). Pexxum poctyna: https://yandex.ru/patents/doc/
RU182657U1_20180828. lata pgoctyna: 07.04.2022) Ha ocHoBe 6e33neKTpoaHoW rasopaspagHon namnbs ¢ CBY-
HaKaukoW, UCMOb3YLWUM KOOy U3 ONTUYECKM MPO3PaYHOro matepmarna, 3anofiHeHHyIo Nna3mMoobpasyolmnm se-
LLLEeCTBOM, C BO3MOXXHOCTbIO M3MEHEHNA PeXNMOB paboTbl MICTOUHMKA BTOPUYHOIO NUTAHUA 1, CiefoBaTeNbHO, BCEro
OCBETUTESIbHOO YCTPOMCTBA, UTO ynyJllaeT sHeprocbepekeHne 1 yBennumBaeT cpok cyx06bl. OfHako oHO npumMe-
HUMO TOMbKO B CMCTEMaX OCBeLLEeHMA 06LeCTBEHHbIX 30aHWIA, MPON3BOACTBEHHbIX MOMELLEHWIA, TPAHCMOPTHON WH-
bpacTpyKTypbl, CENbCKOXO3ANCTBEHHbIX 00BEKTOB (TennuL, a3po- U MMAPOMNOHHbIX WKAhOB), CMOPTUBHBIX COOPYXKe-
HUI, 06bEKTOB CreuranbHOro Ha3HaYeHUs, a He B OPUCHbBIX U XMAblX NOMELLEHUAX.

Hanbonee 6nAM3KMUM MO TEXHWYECKOW peanusauumn sasnaetca 6uoanHamMMUYecknin CBETUSIbHUK CBETOANOLHbIN
CTauMOHapHbIN (NPOTOTUM) CO BCTPOEHHbIM MOAyNeM YnbTPadUoNeToBOro M3nyyveHus ToproBon Mapku «ICKO
CBET» (cepuum Liza Ultra, Oscar Bio, Oscar Ultra, Estate Round Ultra, Shuttle L, Shuttle O, Shuttle O/D, Shuttle R, Shuttle
R/D). CBeTUNbHUK BbINOMHEH 13 LieSIbHOMETAININYECKOro KOPMyca 13 NMCTOBOWN CTanu C HaHeCeHWeM NOPOLLKOBOW
KpacKu, UMeeT aBapUiHbI 610K NUTaHWA, BCTPanMBaeTCA B MOABECHbIE NOTONKM Tvna Armstrong nnn MOHTUPYeTCA Ha
POBHYI0 NOBEPXHOCTb. HegocTaTkamy NpoToTuna ABNATCA ero 6onblire pasmepbl (595x595x100 mm), cTaumoHap-
HOCTb, OTCYTCTBME BO3MOXHOCTU PErynmpoBaHnNA CBETOTEXHNYECKNX CLIeHapUEB B 3aBMCMMOCTM OT BPEMeHu roaa,
reorpaduuyeckoro NosoXxeHus, Bo3pacTa 1 NpearnoUYTeHN Ntoaen.

OXWUAAEMbI PE3YNBTAT MPUMEHEHUSA

OXnpaembiM pe3ynbTaToM NPOEKTa ABMAETCA Nofjaya 3asaBOK M NOJlyYeHne NaTeHTOB Ha ypoBHe Pecny6nuku be-
napycb, 3aKnoueHre OroBOPOB O COTPYAHMYECTBE C NMPOMbILLAIEHHbIMY U HayUYHbIMW NpegnpuaTuamm Pecny6nuku
Benapycb n Kutaiickon HapogHoit Pecnybnuku, nogaya 3asaBky Ha nonyyeHne COBMECTHOrO naTeHTa, pa3paboTtka
TEXHUYECKMX YCNOBUIN Ha N3roToBNEHWe Mogmbukauuin faHHoro nprbopa u BbiNycK AaHHON NpoayKuum B obpalle-
Hue B pecnybnuke 1 3a pybexom.

JaHHaa obnacTb uccnefoBaHU NpefcTaBnAeT MHTepeC Ha MeXAyHapOAHOM YPOBHe, UTO MoATBEpPXKAaeTca 3a-
ABNEeHNAMN Ha opuLManbHbIX canTax BcemypHon opraHusauumn 3gpaBooxpaHeHus, MexayHapoaHoOM KoMruccum no
ocgeLleHno, MexayHapoaHo opraHu3auumn no ctaHgaptmsaumm n ap. B Pecnybnuke benapycb BegyTca cooTBeT-
ctBytowwme IMHW n THTI, HanpaBneHHble Ha NpyBMieYeHne NHBeCTMLMI B Pecnybnunky benapycb nytem coBMecTHOro
naTeHTOBaHWA C 3aMHTEPECOBaHHbIMM 3apy6exXHbIMM NapTHEpPaMU 1 peann3aLm HayKOeMKUX TEXHONOT I, a Takxke
NX METOAMNYECKOrO, TEXHUUYECKOTO 1 METPOSIOrMYECKOro CONPOBOXKAEHUSA.

TEKYLLAA CTAOUA PA3BUTUA

MN3roToBneH HaTypHbI 06pa3eL, BbINOMHATCA HayYyHO-UCcnenoBaTenbckme pabotbl coemectHo ¢ LICOT HAH be-
napycu n MHctutytom dusmonormm HAH Benapycu, Bkntoyas skcnepurmeHTasnbHble nccieloBaHNA 1 labopaTopHble
TEXHOJIOTNN peann3auny CBETOTEXHNYECKMX CLieHapmeB.
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CBEZEHWA O NPABOBOW OXPAHE

[MopgaHa 3as8BKa Ha NATEHT.

MNMOTEHUWAJIbHBIE MOTPEBUTENN WN/WIT SAMHTEPECOBAHHbBIE B PASPABOTKE

CBeTOTEXHMYECKME NPeAnpuUATAA — U3FOTOBUTENV / YNONHOMOYEHHbIE N3TOTOBUTENAMW NNLA; MHAVBMAYANbHbIE
npeanpvHMMaTeNy, NOCTABLUKA 1 NMPOAABLbI CBETOTEXHUYECKON MPOAYKLUN, NOJb30BaTeNN NCKYCCTBEHHOTO OC-
BELLEHNA, 0COBEHHO OCYLLIeCTBAAIOLWME AeATENBHOCTb B OQUCHOM WM JOMALIHEM MPOCTPAHCTBE 3a KOMMbIOTEPOM
U C QOKYMeHTamu, TpebyIoLLyio BbICOKOW KOHLEHTPALMM BHUMAHWSA, BOQUTESN.

PYKOBOAWTEJTb PA3PABOTKU

CaBkoBa EBreHna HukonaesHa, [OKTOPaHT, AOLEHT Kadeapbl «DNEeKTPOTEXHMKA W NIEKTPOHMKa», KaHANAAT TEXHW-
YeCKuX HayK, [IOLIEHT.

KOHTAKTHbIE JAHHbIE
E-mail: evgeniya-savkova@yandex.ru
Ten.: (+375 29) 683 90 06

17. KOMMNNEKCHAA MOJEJIb BJIATOMNPUATHOW CBETOBOW CPE[bI
(coBmectHo ¢ UnctutyTom pusuonorun HAH benapycu)

OMNCAHWE PA3SPABOTKN

Llenb: nosblweHne 3PEKTUBHOCTM  BU3yasib-
HOW cpefbl ANA Monb3oBaTenem, OCyLeCTBAAILMX
MHOrO3afjauHylo feATenbHOCTb, TpebyloLlylo NoBbI-
LIEHHON KOHLEHTPaLMM M BHUMAHMA He TOMbKO B
NPON3BOACTBEHHbIX MOMELLEHNAX, HO U Ha ypdane-
HUW. HayuHble OTKpbITUA GOTOHWKN 1 PrU3monorum
YCUSIMBAIOT POJib YesioBeyeckoro ¢gaxktopa B $GoTo-
MeTpuK, B3aMMOCBA3N OMNTUYecKUx n ¢oTobrono-
rmyecknx BenunumH. BusyanbHasa cpefa, B KOTOPOWN
yenosek 60ApCTBYeT (He TOMbKO B MPOWM3BOACTBEH-
HOW, HO M AOMallHe 0BCTaHOBKe), KOMOUHUpPYeT-
CA ecTeCTBEHHbIM N WCKYCCTBEHHbIM OCBELLEHUEM,
nsmMeHaALWUM GOTOMETpMYECKNEe U CreKTpasbHble
napameTpbl BO BpeMeHN 1 NpocCTpaHcTBe. [103TOMy CBeTOTEXHMYECKME CLieHapun JOSKHbI YUMTbiBaTb Kak YnCTO
dur3nyeckme xapakTepUCTUKA MOLYHOCTU WU3NYYeHWs, CTUMYNUPYIOLLE 3pUTENbHYI0 CUCTeMy, Tak U CnekTpasb-
HYI0 YyBCTBMTENIbHOCTb MOC/IEeAHEN, YTO NoAvyepKMBaeTcAa paspgeneHnem GoToMeTpum Ha GOTOMMYECKYlo, Me30-
nuuecKylo 1 ckotonuyeckylo. PaspabaTbiBaemas KomnsiekcHas HayyHO 06OCHOBaHHas MoAenb CBETOBOW Cpepbl
OCHOBaHa Ha MOCNeAHUX AOCTUMXEHNAX HAYKN N TEXHWKN U BKAOYAeT NOMUMO CTaHAAPTU30BaHHbIX NapameTpoB
TaKXe XPOMaTUyecKni, NCUXoGnU3nonormyecknin 1 MnpPOCTPAHCTBEHHO-BPEMEHHOWN KOMIMOHEHTbl OCBeLleHUs.
Mogaynu mogenu:

LED REHTA 138
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1. HomeHKnaTypa nokasaresiel Bu3yasibHOM Cpefibl U METOAUKN OLEHKU ee 3bPeKTUBHOCTU, CPOPMUPOBAHHbBIE Ha
OoCHOBe 0630pa 1 aHanM3a AelCTBYIOLWMX HOPMATUBHbIX AOKYMEHTOB U HayuHbIX My6nukauui.

2. IMHaMnyHasa MHoronapameTpryeckas mogenb 3GpGeKTUBHON BU3YyanbHOWN cpefbl C MPopaboTKoWN CBETOTEXHUYe-
CKUX CLEHapUeB.

3. OyHKUMOHasbHbIE 1 SNEKTPUYECKME CXEMbI CUCTEM afanTUBHOIO OCBELLEHNA Ha OCHOBE pa3paboTaHHbIX CBETO-
TEXHNYECKMX CLIeHapUeB.
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TEXHUYECKUE MPENMYLLIEECTBA

CncTema afanTMBHOIO OCBelleHus, Byayun cpeicTBOM obecrneyeHna BU3yanbHOWN cpeibl, peannsyeTca KoMmbrHa-
TOPUKOW TEXHNYECKUX U NMPOrPaMMHbIX CPEACTB, COYETaeMbIX MO KPUTEPUSAM Pe3yNbTaTUBHOCTUA U 3PdEeKTUBHOCTY
NPUMEHNTENIbHO K KOHKPETHbIM YCJIOBUAM 1 nonb3oBaTensam. CylecTByeT paj HOPMaTVBHBIX JOKYMEHTOB, COAepKa-
WX TpeboBaHUA N peEKOMEHAALUN K co3haHMIo 6naronpuATHOM CBETOBOW Cpefbl B OCHOBHOM /sl MPOW3BOACTBEH-
HbIX NOMeLLeHUN 1 cennTebHbIX 30H. Tak, CH 2.04.03-2020 «EcTecTBEHHOE 1 UCKYCCTBEHHOE OCBELLEHKE» YCTaHaB-
BaeT MHTepBasibl AOMYCTUMbIX 3HaUEHUI NoKa3aTenen: KoabduumeHT ecTecTBeHHoN ocBeleHHocTU (KEO); KoHTpacT
obbeKkTa pasnuueHnsa ¢ poHom K, koadduumeHT 3anaca, Ko3bPuLMEHT Nynbcaunmn ocBeLeHHOCTH, KoabduuneHTt
CBETOBOrO KAMMaTa m, Noporosoe npripaweHme ApKocten T, oTpaxeHHas G1ecKoCTb, NOKasaTeslb OC/IenNIeHHOCTH
P, nokazatenb guckomdbopta M — KpuUTepui oLeHKN AUCKOMbOPTHOM 611eCKOCTH, Bbi3biBalOLLEN HEMPUATHbIE OLLY-
LEeHUsA NPU HEPABHOMEPHOM pacrpefenieHnr APKOCTe B nosne 3peHus, u gp. OaHako He NPUHUMAET BO BHUMaHKe
LMpKagHble NoKasaTenu ocBelleHus. B To e Bpema yxe BBOAATCA JOKYMEHTbI, yuuTbiBatolwme ux. Hanprmep, ctaH-
HJapT opraHmsaumm CTO.69159079-05-2020 «[Mprbopbl 0OCBETUTENbHbIE CBETOAMOAHDbIE. TpeboBaHMA K KOMGOPTHOM
CBETOBOW cpefie», ONUPaOLWKACA Ha HOpMaTuBHble foKymeHTbl CHI u P®, oxBaTbiBaeT nokasatenu KomdopTHON
BM3yasibHOW Cpefibl, CO34aBaeMoi NoynpoOBOAHVMKOBbIMM NCTOYHUKAMU CBETA, OAHAKO HE YUUTbIBAET 0COOEHHOCTH
nepudepurinHoOro 3peHus B AHEBHOE U CymepeyHoe Bpems CyToK. MexayHapopaHbilii ctaHaapT I1SO 16817:2017 ycTa-
HaBnMBaeT TpeboBaHMA K NapameTpam 6naronpuATHON BU3yanbHON cpefbl, a MeXxayHapoaHbI CO3 3NEKTPOCBS-
3u (ITU) n MexpyHapopgHbin KoHcopumym no usety (ICC) BBenM TepMUHbI «3TaNIOHHOW» U «peanibHOM» cpefbl MPo-
CMOTpa C y4eTOM BOCNPUATUI LNPPOBbIX N306parkeHnn. OfHAKO [0 CUX MOP He B MOJSIHON Mepe yAenAeTcs BHMMaHue
MHOrO3aZayHon feATeNbHOCTU NIOAEN, CoYeTalollen paboTy C LOKYMEHTaMM Ha BYMaXKHbIX 1 SNEKTPOHHbIX HOCKTe-
nsx (Bkoyaa cMapTdOHbI), B3aMOAENCTBIIO C Pa3fNYHbIMW BUAAMY BULEOKOHTEHTA, POHOBOIO BAUAHUA TENEBU30-
OB, HOUHOW UNNIOMUHALUK 1 NOACBETKY. Ellle oiHO HanpaBneHrie — COBepLUEHCTBOBAHVE Br3yalibHOW cpefbl ANiA
BOAUTESIEN, OCYLLECTBAALMNX AeATeNIbHOCTb B TEMHOE U CyMepeyYHOe BpeMs CYTOK, KOrJa 3afeCTBOBaHbl MexaHU3-
Mbl doBeanbHoro n nepudepuiiHoro 3peHnsa. OdurumnanbHas MHOPMaLKA O BbIAaHHbIX NMATEHTAX Ha BbiMyLLEHHble
B ObpalleHne CMCTEMbI afanTVBHOIO OCBELLEHA BKIOYAET X TeXHNYecKkue 1 GyHKUMOHANbHbIE XapaKTEPUCTUKN,
BCE OHV OMMPAIOTCA HA YHMBEPCasibHble CBETOTEXHUYECKME CLieHapun 6e3 BO3MOXHOCTM afanTaLm K KOHKPETHOMY
nonb3oBaTenio.

[aHHan pa3pa60TKa pacwnpAeT NnoHATHNE Bm3yaan0|7| cpenbl C y4eTOM XpOMaTnyeckoro, ﬂCI/IXOd)VI3VIOJ'IOI'I/IH€CKOI’O
N BPEMEHHOIO KOMIMOHEHTOB. 3TO 0COBEHHO Ba)KHO B HALLUX WnMpoTax B 3MMHeE BpemMA roga. CBeTUNbHUKM CO CBe-
TOANOAHbIM OCBELWEeHNEM o6nap,a10T AONrnMm CpoKom Cﬂy)K6bI N NMeloT H1U3Koe 3Hepron0Tpe6neH|/|e B COYeTaHun C
BblCOKOW cBeTooTAauen. OHU Takxe nmeroT BbICOKYIO )/CTOIZHI/IBOCTb K pa3HbiMm TeMnepaTtypam 1 nepenagam HanpA-
KeHunA. ,D,aHH)/IO mMofenb MOXHO AUMMNPOBATb (perynMpOBaTb APKOCTb cBeTa). l/IHTepec npeacTaBnAlT KOM6I/IHaLI,VII/I
CBETUNTIbHUKOB, 3NN1EKTPOHHDbIX MO,D,yJ'IEIZ, coeAnHUTEeNbHbIX NPOBOAOB, HEPEKJ'IIOLIaTETIGI;I, AaTynKoB, O6'beﬂ,I/IHEHHbIX B
rmokue afanTBHble CUCTEMDI, pa60Ta|ou.u/|e Ha OCHOBE nporpamMmmunpyembix HayyHO 060CHOBAHHbIX CBETOTEXHWYE-
CKMX cueHapwmes.

OXXWAAEMbIN PE3YNBTAT MPUMEHEHUSA

OXnpaembiM pe3ynbTaToM NpoeKTa ABMAeTCA pa3paboTka aBTOMATU3MPOBAHHON 6a3bl AJaHHbIX NapaMeTPOB KOM-
dbopTHON BU3YyanbHOW cpefibl B 3aBUCMMOCTM OT BMAA NMOMELLEHNA, a TaKKe MeToAnYeckmue pekoMeHaaumum no npo-
EKTMPOBAHMIO 1 YMNPaBIIeHNIO CCTEMaMM aflanTMBHOIO OCBELLEeHUA B npoLecce aKkcnnyaTauun. NMpepnaraemas 6asa
[aHHbIX peanusyeTcs B BMAE KOMIMEKTa AOKYMEHTaLuUK, afanTMpoBaHHON K TpeboBaHUAM 3aKa3uuka, BKIoYas:
1) HOMeHKnaTypy noKasaTtenein BU3yanbHOWN cpefibl C y4ETOM XPOMATUYECKOTO, TCMXO(U3NONOrMYecKoro 1 NpocTpaH-
CTBEHHO-BPEMEHHOI0 KOMMOHEHTOB; 2) AHAMUYECKY0 MHOFonapamMeTpuieckyto Mogesb 3GpdeKTMBHON BM3YyanbHON
cpepnbl ¢ NPopaboTKOWM CBETOTEXHUYECKUX CLeHapureB; 3) GYHKLMOHaNbHbIE U 3NIeKTpUYEeCcKne Cxembl CUCTEM agan-
TUBHOTO OCBELLEeHUs HA OCHOBE pPa3paboTaHHbIX CBETOTEXHNYECKMX CLiEHAapUEB.

[laHHaa obnacTb MCCnefoBaHWn NPefcTaBAeT MHTEPeC Ha MeXAYHapOAHOM YPOBHe, YTO MOATBEPKAAETCA 3a-
ABNEHNAMN Ha oduLmanbHbIX canTax BcemmpHoli opraHmsaummn 3gpaBooxpaHeHnsa, MexxayHapoaHOM KOMUCCHUX No
ocBelleHno, MexxayHapoAHOW opraHu3auum no ctaHgaptnsaumn un ap. B Pecnybnuke benapycb BefyTca cooTseT-
ctBytowme IMHW 1 THTIM, HanpaBneHHble Ha NpyBeYeHne NHBeCTMLMI B Pecnybnuky benapycb nytem coBMeCcTHOro
naTeHTOBaHMA C 3aMHTePeCOBaHHbIMU 3apy6eXXHbIMM NMapTHEPaMU 1 peanu3aunm HayKoeMKX TEXHOOTUIA, a TakKe
X METOANYECKOrO, TEXHUYECKOTO 1 METPOSIOrMYECKOro CONPOBOXKAEHUSA.
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TEKYLLAA CTAOWA PA3BUTUA

BbinonHeHa Hay4yHO-MCCNIeioBaTeNIbCKas UM OMbITHO-KOHCTPYKTOPCKas (TexHonornyeckas) pabora.

CBEAEHMA O MPABOBOW OXPAHE

Her.

MOTEHUWAJIbHBIE MOTPEBUTENN WN/WIT SAMHTEPECOBAHHbBIE B PASPABOTKE

CBeToTEXHMYECKNE npeanprAaTna — N3rotoBuTenn /yI'IOJ'IHOMO‘-IeHHbIe N3rotoBUTENAMUM NNLQ; HONBUAYanbHbl€
npeanpuHUMaTeni, NoCTaBlWMKN 1 NpoAaBLbl CBETOTEXHMYECKOMN npoaykunu, nosibdoBatenm NCKyCcCTBEHHOIo ocC-
BeleHuA, 0Co6eHHO ocyuwecTenawmne neaTesibHOCTb B Od)I/ICHOM nnn gomMmallHeM NPOCTPAHCTBE 3a KOMMbIOTEPOM
N C QOKYMEHTaMu, Tpe6y|ou4y|o BbICOKOW KOHUEHTPaUnnM BHUMaHUA, BOOUTENN.

PYKOBOAWTEJTb PA3PABOTKW

CaBkoBa EBreHns HukonaesHa, JOKTOPaHT, AOLEHT Kadeapbl «INEKTPOTEXHMKA U NEKTPOHMKAY, KaHAWAAT TEXHM-
YeCKUX HayK, [JOLEHT.

KOHTAKTHbIE JAHHbIE
E-mail: evgeniya-savkova@yandex.ru
Ten.: (+375 29) 683 90 06
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IX. HAYHHO-NMPON3BOACTBEHHOE
PECNYBJINMKAHCKOE AO4YEPHEE YHUTAPHOE
NMPEANPUATUE «MPOMbDILLJIEHHDIE
SKOJIOTMYECKUE CUCTEMDbI»

18. ABCOPBLUMOHHO-BUOXUMUYHECKUE YCTAHOBKHA
OHYUCTKU NMPOMDILWNEHHOIO BEHTUIALUMOHHOIO BO31YXA
OT ®OPMANDBAEINAA, ®EHOJIA, TPUSTUNTAMUHA U APYTUX
BPEAHbIX OPTAHNYECKUX COEAVUHEHUN

(coBmecTHO ¢ benopycckum HaLMOHANbHBIM TEXHUYECKUM YHUBEPCUTETOM)

OMNCAHWE PA3PABOTKH

A6copburoHHo-6roxummnueckme yctaHoskmn (ABXY) pekomeHayeTca uc-
nosb3oBaTb NP NPUMEHEHNN B PA3NIMUYHBIX OTPACAAX MPOMbILAEHHOCTH
cnepyoLmx TeXHONOMMYECK/X NPOLIeCCcoB, COMPOBOXAALNXCA TOKCUY-
HbIMW BbIAENEHUAMN ra3oB B OKPY»KaloLlyto cpefy: nuTeiHoe Npoun3Bos-
CTBO, AepeBoo6paboTKa, HedTeXxMMMA, MALIMHOCTPOeHUe, MebenbHoe
NPOW3BOACTBO U T. A.

MPUHLMNMaNbHO HOBbIM CMOCO6 OUMCTKM BEHTUAILMOHHOO BO3AYyXa OT
BPEAHbIX OPraHNYecKrX BeLecTB C UCMNOSb30BaHMEM METOAOB, BAOXHOB-
NeHHbIX MPUPOLOA.

ObecneyeHne GYHKLMOHANBbHON OUMCTKM BEHTUNALMOHHOTO BO3AYyXa
NPOMBbILUNEHHbIX NPEANPUATUI OT BPeAHbIX OpraHNYecKX BELLECTB, B3Be-
LUEHHBbIX BELLECTB U KOHAEHCALMOHHbIX BELLECTB (CMOJIbl, a3p030/u).

ABXY paboTatoT B peLuKie, OTCYTCTBYIOT TEXHONIOTMYECK/E CTOKN U Bbl-

6pOChI BpefHbIX BELLECTB B OKPYXaIoLLYyI0 cpeay. I - ckpy66ep ¢ MaccooGmentemu

pewemkamu u HacadkoU; 2 — HAcoc;
TEXHAYECKME MPEMYLLEECTBA 3 - 6uopeakmop ¢ Hacadkol U a3pamopamu;
4 - 8eHmunamop;
A u B - 8x00 u 8b1x00 8eHMB030yXd;
MpenmylecTsa paspaboTku: C - 800Hbili abcopberm

— 3KOHOMWNYHOCTb: HU3KNE 3KCrnJlyaTallMOHHbIE 3aTpaTbl;

ABXY He nmeloT aHanoros Ha TeppuTtopumn CHI.

— GYHKUMOHANbHOCTb: OUMCTKA BEHTUNIALMOHHOTO BO3lyXa OT BPEAHbIX
OpraHNYeCcKnx BeLEeCTB B 3aBUCMMOCTU OT XMUYECKOW Npupoabl, Gprsun-
YeCKnX CBOMCTB BELLECTB U UX BXOAHbIX KOHLeHTpaLuun coctasnaet 70,0—
99,9 %, ons B3BeLWeHHbIX BellecTB — 99,9 %;

— TEXHOMOrMYHOCTb: NPOCTOTa M HAAEXHOCTb B SKCMTyaTaLuu;

— DKOJIOrMYHOCTb: OTCYTCTBYIOT TEXHOJNIOMMYECKME CTOKU B KaHanM3awuuio
1 BbIBPOCHI BPeHbIX BELLECTB B OKPY»KaloLLyto Cpeqy;

— MOXapo-, B3pbIBOGE30MACHOCTb: MPUMEHEHUE B KauyecTBe abcopbeHTa
pacTBOpa Ha OCHOBE TEXHNYECKOW BOAbI.

OMXUOAEMDbIA PE3YJIBTAT MPUMEHEHNSA

yJ'Iy‘-ILI.IeHI/Ie Ka4yecCTBa XXN3HU N OXpPaHa 0pr>Karou4e|7| cpeabl.
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TEKYLLAA CTAOWA PA3BUTUA

HanaxeHo npon3BoaCcTBO YCTaHOBOK.

CBEAEHMA O MPABOBOW OXPAHE

EBpa3suniickun nateHT N2 010270. 29.08.2008 «Cnocob 0uYnCTKMU OTXOAALMX Fa30B OT
OpraHNYecKnx coefHeHn N YCTPOMCTBO ANA €ro OCyLeCTBeHNA».

MateHToobnagatenu: LWanosanos tOpun Metposuny, lannbyc Anekcangp Cepreesuy.

MNMOTEHUWAJIbHbIE MOTPEBUTENN WU/WTN 3BAMHTEPECOBAHHbIE
B PASPABOTKE

Bce npepnpuATMA, KOTOPbIM HEOOXOAUMO OUMLLATb BEHTUNALMOHHDI BO3AYX
nepen BbIbpocom ero B atTMochepy.
PYKOBOLWTEJTb PASPABOTKIN

But Hukonan Hukonaesuuy, pupektop Y «MpombilneHHble 3Konornyeckune

CNCTEMDI».

KOHTAKTHbIE AAHHbIE
E-mail: promeks.by@gmail.com
Ten.: (+37517) 398 94 19
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X. MEXITOCYAOAPCTBEHHOE OBbPA3OBATEJIbHOE

YYPEXAEHUE BbICLLEIO ObPA3OBAHNUA
«BEJTIOPYCCKO-POCCUNCKUI YHUBEPCUTET»

19. TEXHONOINMv ®UTOPEMEOAUALINA TEXHOTEHHO

NMOBPEXAEHHbIX MOYB

OMNCAHWE PA3PABOTKN

I'Ipep,ycmanMBaeT BOCCTaHOBNEHME NecYaHbIX N cynec- =

YaHbIX MOYB U 3alNTy UX OT 3PO3UN 3a CYET NPUMEHEHNA

3Heproc6eperamx 6e30TBaNbHbIX 06PaboTOK B coyeTa-

HUW C BHECEHMEM BUONOTMYECKN aKTUBHbBIX 1 MUKPOOMOO-
rMYecKrX NpPenapaToB B KOMMJIEKCe CO CneLlunasnbHO Noao-
6GpaHHbIMY PacTUTENbHBIMU COOOLLECTBAMN.

TexHonorMm NO3BONAIOT BOCCTaHOBUTb MecyaHble ” cy- &

necuyaHble NOYBbI, MOABEPKEHHBIE 3P0O31U, 3arpA3HEHHbIe
HedTenpoayKTaMn 1 APYruMM SKOTOKCMKaHTaMu, nosmy-
UMTb HOPMATMBHYIO YMCTYIO MPOAYKLMIO Ha PaANOaKTUBHO
3arps3HeHHbIX TePPUTOPUSX.

TEXHUYECKWE NPEMMYLLECTBA

Mcnonb3oBaHue 3sHeprocbeperatoweln 6e30TBanbHON
06paboTKM NOUBbLI B YC/IOBUAX NErkUX CyrnecyaHbiX 1 nec-
YaHbIX MoYB Ha $oHe BHeceHMA BMONOrMYECKN aKTUBHBIX
npenapaToB MO3BOAWIN COKPATUTb MOTEPU MUTaTENbHbIX
BELIeCTB OT 3PO3MOHHbIX MpoueccoB. [poayKTUBHOCTb
naliHu ysenuynnacb Ha 44 %.

DKOHOMMA TOMNBA N CYMMapHble dKCMyaTaLNOHHbIe 3a-
TpaTbl CHU3UANCL Ha 55-60 %.

OMXMOAEMDbI PE3YJIBTAT MPUMEHEHINSA

MoBblWeHWe NIOAOPOANA MOYUB, CHUKEHUA Nepexoaa Ta-
XesbIX MeTasINIOB, PAAUOHYKIIMAOB U OPYINX SKOTOKCUKAH-

co
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-
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TOB B NpoayKuuio, noBbilleHe NPOAYKTUBHOCTU N CHUXKEHNE 3aboneBaemMocTu paCTeHVIVI. CHUXXeHne TOKCMYHOCTKN

nous.

TEKYLWWAA CTAONA PA3BUTUA

Pa3spaboTka BHeipeHa B NPOM3BOACTBO.

CBEJAEHWA O MPABOBOW OXPAHE

Hert.
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MNOTEHUWAJIbHBIE MOTPEBUTENN U/UNN 3ANHTEPECOBAHHbIE B PA3PABOTKE

CenbCKOX03ANCTBEHHbIE opraHunsauunn, semnenonb3oBaTteni, ropoackne opraHn3aunn o3esieHeHuA.

PYKOBOAWTEJTb PA3PABOTKW

Lyp AnekcaHap BacnnbeBuu, OKTOp Bronornyecknx Hayk, JOLEHT, 3aBefyowuin Kadegpon «TexHocpepHas bes-
OMacCHOCTb U NPOU3BOACTBEHHDbIN AM3AHY.

KOHTAKTHbIE AAHHDIE
E-mail: shchur@yandex.by
Ten.: (+37529) 61237 94

20. TEXHOJIOTMYECKUIN KOMIMJIEKC A1 COPTUPOBKU
N OBOrALLEHNA TBEPOAbIX KOMMYHAJIbHbIX OTXO40B
(coBmecTHO c HayuHo-UccnefoBaTeNbCKUM IKOHOMUYECKUM UHCTUTYTOM
MunucrepcTBa 3koHoMUKM Pecny6nukn benapycob, yupexaexHnem
06pa3oBaHuA «bapaHoBUYCKMUII FOCYAAPCTBEHHDIIi YHUBEPCUTET»)

OMWUCAHWE PA3PABOTKH

YTunusauma TBepapix KOMMyHanbHbix otxofos (TKO) B 6onblunHCTBe
c/lyyaeB NPUBOAUT K HEOOXOAUMOCTU NGO KX pasfeneHnsa Ha KOMMo- Ly e [
HEHTbI (B MpoLeccax OUYMNCTKYM, OOOralleHVs, U3BIeUEHNA LEHHbIX CO- % | ) I =
CTaBNAIOWMX) C NOCeAyILeil NepepaboTKOl CeNapnpOBaHHbIX MaTe- | % E‘““x-l i
PWYanoB PasfiMuHbIMK MEeToAamu, NM6O NpUAaHNA UM onpeneneHHoro (&)

BUAa, obecrneymBaloLLero camy BO3MOXHOCTb YTUAU3aLMK 0TXoAoB. Pe-

LeHMe HaKoMMBLLMXCA Npobnem nepepabotkn TKO B HacToAwllee Bpe- KuHeMamudyeckue CxeMbl 80J1HO8bIX ANNAPAMO8
MA npuobpeTaeT nepBocTerneHHoe 3HayeHre. Takxe, B pesynbraTe no-
CTEMNEHHOrO UCTOLEHUA TakKUX NCTOYHUKOB NPUPOAHOIO CbipbA, Kak HedTb,
KaMeHHbIN yrib, pyAa 4nA YepHbIX U LBETHbIX MeTannoB A 60MbWMHCTBA
BUOB HAapPOAHOro X03ANCTBa 0cobyi0 BaXKHOCTb NprobpeTaeT MCNONb30Ba-
Hue pa3nnyHbix BugoB TKO B nonHOM o6beme.

B HacToAlee BpemA B ropofcKMX KOMMYHasbHbIX cucTemax obocTpu-
nncb NpobsieMbl, CBA3aHHbIE C yTUAM3aLMen NULLEeBbIX OTX0A0B. MocnegHne
B 60/1bLLIOM KOJMYeCTBe NonajatoT BO BHELUHIOW cpefy, TPonaa ANnTeNnbHbIN
NyTb OT MCTOYHKKa A0 CreLmanbHOro noanroHa. Ha Bcex atanax 3Toro nyTu
OHW NPEeACTaBNAT CEPbE3HYI0 SNUAEMNONOTNYECKYH0 ONacHOCTb, ycyryons-
emMylo pa3BUTUEM OTCYTCTBYIOLLEN NaTOreHHOW dayHbl, BbINOMHALWEN POsb
aKTVBHOTIO pa3HOCYUKKa.

OCHOBHbIMY CITOXXHOCTAMY NPW peLeHnn 3agad no ytunmsaumm TKO asns-
I0TCA OTCYTCTBME YETKOMN Hay4HO OBOCHOBAHHON KnaccuduKkaunm OTXOAOB,  O6wuli 6ud 2poxoma c 2ubKoli 80MHOBOL
HeobXOAVMOCTb UCMOJb30BaHNA CIIOXKHOIO JOPOroCTOALLEro 060PYAOBaHMA. npoceusarouieli NOBEPXHOCMbIO
Mpegnaraemas ngeonorva ncnonb3oBaHua TKO npepnonaraeT ux oboratye-

HUWe MyTeM yBennYeHns oTbopa opraHNUECcKUX COCTaBAAIOLLMX, UTO 06eCcreUrBaeTCs MyTeM paspyLUEeHNA NMLLEBbIX OT-
XOA0B 1 UX yaaneHue 13 paboyein 30Hbl FpoxoTa 6e3 CyLeCTBEHHOrO Pa3pyLUEeHUA APYTX COCTaBNAOWMX TBEPAbIX
KOMMYHaJlbHbIX OTXOA0B U MX MOC/IEAYIOLLErO NCMOMb30BaHUA B KaYECTBE MIOAOPOAHbIX IPYHTOB (YA06peHNs).

OpHUM 113 BOCTPebOBaHHbIX HanpaBieHU CErOAHsA AeHb ABNAETCA He0OX0AMMOCTb CO3aHWsA anmnapaToB, KOTopble
CNoco6HbI OCyLLecTBNATL 3PpPEKTMBHOE pa3feNieHrie HEOAHOPOAHBIX M C/TOXKHBIX MO COCTaBY U CBOVCTBAM MaTepua-
nos. KoHuenuma obopynoBaHyA OCHOBAHA Ha MCMOJIb30BaHUMN Pabounx Kamep TEXHONOMMYEeCKMX anmnapaTos, BbIMNos-
HEeHHbIX B BUAE KMHEMATUYECKN AepOopMUPYEMbIX BOSIHOBbIX FTMOKNX NepdOpUPOBaHHbIX UM COCTaBHbIX 060/I0YEK,
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BHYTPEHHMNE NOBEPXHOCTU WAV SNIEMEHTbI KOTOPbIX CMNOCOBHBI BO3AECTBOBATh
Ha nepepabaTbiBaemylo cpefly C MakCUMasbHON afanTUBHOCTBIO MPKW NpoBege-
HUW NPOLIECCOB U3MENbUYEHNA 1 Pa3aeSieHNs MaTePUAsioB NO KPYMHOCTH.

B npouecce paboTbl Npegnaraemoro annaparta BOSIHOO6pa3HoOMy rmbKkomy nep-
boprpoBaHHOMY NIOTKY COOBLAIOTCA UHTEHCUBHbIE NMEepeMEeLLEeHNs, UTO NPUBO-
OVT B IBMKEHUE NepepabaTbiBalolLyio Cpeay, T. €. HACbINHOW MaTepuarn, KOTopblii
NnepuoanYecKy CTankUBaEeTCs C MOBEPXHOCTLIO NOTKA, @ KYCKW UKW YacTuLbl, pas-
Mep KOTOPbIX MEHbLLE pa3mepa NPOoCenBaloLLnX OTBEPCTUN MPOXOAAT Yepes HKX
B KayecTBe MoApeLleTHOro npogykta. BonHoobpasHasa noBepxHOCTb AfiA Npo-
cemBaHuUA obecrneumBaeT CIOXKHOE ABWXeHVE nepepabaTbiBaeMOMy NPOAYKTY,
YacTMLbl KOTOPOTO MPUHYAWUTENBHO U C BOBLUUM YCKOPEHUEM NPOTaNKNBAIOTCA
nepep oTBEPCTMEM COOTBETCTBYIOLLETrO UM pa3mMepa. [na nHTeHcnoukaumm npo-
Llecca rpoxoyeHus LenecoobpasHo Hag npocenBaloLleil MOBEPXHOCTbIO YCTaHO-
BUTb MHTEHCMUKATOPbI NpoLiecca pasaeneHus, npeactasnsowme cobomn otpes-
Ku Lieneit. B pabouel 30He NPONCXOANUT aKTUBHOE NepemeLlBaHmNE, C MOBEPXHOCTU

Obwul 8ud epoxoma-oucnepeamopa

6 . ¢ 08yxg0s1H080U paboyeli
KYCKOB OTOMBAIOTCA Hanunarowme mMmenKkme 4acTuLbl opraHnyecknx sewecTs. lpu NOBEPXHOCMbIO HA OCHOBE LENHO20
3TOM NOCTEMNeHHO oTcenBaeTcA Mmenkas dpakuua, a bonee KpynHasa ABUKETCA BHU3 noslomHa

no noTKy. IMeHHO Takoe KOHCTPYKTVBHOE UCMONIHEHME Npoce-
MBAIOLLEN MOBEPXHOCTM 1 OpPraHM3aLus ee ABMKEHWSA CMOCob-
CTBYeT MaKCMMasnbHOW 3$GEKTUBHOCTU MPOLIECCA FPOXOYEHNS.
MbKkan KuHematuyeckn gedopmrpyemas obosouka npocersa-
IOLLEN MOBEPXHOCTU MOSIHOCTBIO UCKIIIYAET HanunaHue 1 3a-
6uBaHue NPonycKHbIX 0TBEPCTUN. OHa MOXET ObITb BbIMONHEHA
Kak 13 nep$opupoBaHHOro INCTa, KOMMO3MLMOHHOTO MaTepua-
na, Tak 1 B BUAE LeNHbIX NONoTeH. M3rotoBneHbl fjBa BapraHTa
HOBOro 060PYfO0BaHMA — MPOXOT C r’MH6KOWM OAHOBOTHOBOW NPO-
cenBaloLiell MOBEPXHOCTbIO M FPOXOT-AUCNEPraTop € ABYXBOJ-
HOBOI paboyel NOBepPXHOCTbIO HA OCHOBE LIeMHOrO MOJIOTHa.

HarnagHoe npepctaBneHne o6 3dpdeKTUMBHOCTM npouecca copTuposku TKO
B OAHOBOJIHOBOM arnapaTte no rpaHuue pasgeneHna 30 MM JaHO Ha PUCYHKe
«Pe3ynbTatbl copTMpoBku TKO», Ha KOTOPOM MoKa3aHbl COOCTBEHHO WICXOAHbIN
NPOAYKT 1 NPOAYKT Nocne paccesa. BaxHo npu 3Tom oTMeTuTb, YTO 3abuBaHue
KPYr/bIX AYeeK (OTBEPCTWI) He MPOUCXOAMT, a TexHonornyeckas 3¢ppeKTMBHOCTb
rpoxoyeHusa 6nm3ska k 100 %.

TexHonormyeckasi cxema o60raTuTe/IbHO-COPTMPOBOYHOIM YCTAHOBKU AJ1A KOM-
nnekcHon nepepabotku TKO npuBefeHa Ha pUCyHKe. YCTAaHOBKA, BbIMOJIHEHHas
no 6alueHHol (BepPTMKaNbHOW) cxeMe BK/loYaeT B cebs KoHBelep (1) pyuHoi cop-
TUPOBKU C YCTAHOBJIEHHbIM HaJ HUM SNEKTPOMarHUTHbIM OTAeNMTeNIeM MeTanna
(2). Mo HUM pacnonoXeH BOMHOBOW FPOXOT-Ae3MHTerpaTop (3) KoTopbi OCy-
LecTBNAET OCHOBHOW LUK nepepaboTku GannacTta u U3 KOTOPOro LieneBol nog-
peLleTHbIV NPOAYKT MNOCTYNaeT B M3MeNibunTeNb YaapHOro AencTeus (4), a Hagpe-
LWETHbIN OTBOAUTCA ANA AaNbHENLWen YTUAn3aumMm IEHTOYHbIM TPaHCMOPTEPOM
(5). B noppeLueTHbIN NpoayKT C MOMOLLbIO LUHEKOBOIO NuTatens (6) otbupaetca

LIS LLeNeBOro UCNoMb30BaHuS. Textionozuyeckas cxema
obopydosaHus
0602amumesbHO-COpMUPOBOYHOU
TEXHUYECKVIE MPEUMYLLECTBA emoont

Mcnonb3oBaHue npeanonaraeémMoro TeEXHONOrMYeCcKoro KoMnsiekca no3sonsaer
BbIAENNTb M3 COCTaBa NAyLMx Ha 3axopoHeHne TKO po 40-50 % KOMMNOHEHTOB, OCHOBY KOTOPbIX COCTaBAAOT Opra-
HNYeCKMe BelwecTBa, BblaenaemMble B TOM YncCne B LeneBon Knacc Ao 75-80 % 13 cocTaBa NuLLEBbIX OTXOAO0B. Takon
nogxos obecrneunBaeT yMeHbLUEHVE He MeHee YyeM B 1,5 pa3a KonnyecTBa NOA/exallyx 3aXOPOHEHNI0 MaTepuasos.
Mpy 5TOM Ha TaKylo e BeNMUYNHY COKPALLAKTCA TPAHCMOPTHbIE PAacXOobl Ha X NEPEBO3KY 1 MCKITIOYAETCS HEOHXO-
AVIMOCTb BbIMOJSIHEHUA CJ10A MUHEpanu3auumn, o6bemMbl KOTOPOro COCTaBAT 0kono 20 % OT MacCbl COOCTBEHHbIX
OTXO[OB, UTO TaKXe TpebyeT 3HAUMTENbHbIX N3LEePXKEK.
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O6oralleHHyYI0 YacTb OTXOAOB NMOC/E CKIAAVPOBAHWSA Ha TEPPUTOPUM MycoponepepabaTbiBaloLLEro NpeanpuaTus
N ecTeCTBEHHOTO KOMMOCTUPOBAHUA MyTeM BbINIEXXMBAHMA Hanbonee LenecoobpasHo MCMoNb30BaTh B CTPYKType
3e/1IeHX030B, YTO He TpebyeT JOMONHUTENIbHOTO 3aB03a rPYHTOB. KonnyecTBeHHas oLeHKa pa3paboTaHHO TEXHOMO-
rMK NOKa3bIBaET, YTo Npu obbeme otxogoB 100 TbIC. T BbIXOZ, MOSYYEHHOIO TakMM CMOCOOOM MAIOAOPOAHOIO FPYHTa
COCTaBUT 7-8 TbIC. T.

OT60p 13 coctaBa TKO opraHnyeckol Yactu 1 Menkon dpakLmm KpynHocTbio o 20-30 Mm ynyylumt obuiyto sKo-
NOrnyecKyo o6CTaHOBKY, TaK KakK YMEHbLIAETCA KONMUYECTBO BELLEeCTB, HAaXOAALWMXCA B OTKPLITOM 0o6palleHnmr 1 06-
najaioLirx BbICOKON XUMMYECKOWN akKTUBHOCTbIO, UTO peanbHO Co3faeT HebnaronpuATHbIe YCJIOBUA B CBA3U C Bpea-
HbIMV BO3AENCTBUAMM Ha OKPY»KaloLLyto cpefly NyTeM BblIBETPUBAHUSA, BbIMbIBaHUS, PACPOCTPAHEHNSA XKUBOTHBIMA
1 NTULAMW.

nﬂaHI/IpyeMbIVI CPOK OKYyNnaeMoCTW TEXHOJIOTMYECKOro KoMnsiekCa oueHnBaeTCcA B 1,5-2 ropa. Kpome TOro, N0 MHe-
HUIO pa3pa6OTLII/IKOB, HBAPELUETHbIVI NPOAYKT C AOCTAaTOYHO BbICOKOM KPYMNHOCTbIO MOXeT 6bITb noABEPrHYT Aalb-
Henwen COpTUPOBKE N AONONHUTENbHOMY BblAENEHUNIO LEHHbIX KOMMNOHEHTOB. Pa3pa60TaHHoe TexHoornyeckoe
O60py,D,OBaHI/Ie, B CBOIO oyepenb, ABNAETCA HOBOW KOHCTp)/KLI,I/IEVI, KOTOPYIO MOTYT NpOnN3BOANTb OTEYECTBEHHDbIE Ma-
LUMHOCTPpOUTENDbHbIE NPpeanpuAaATUA.

OXWOAEMbI PE3YNBTAT MPUMEHEHUSA

MNoBblILeHWe CTEMEeHN NCNOJIb30BaHUA TBEPAbIX KOMMYHaJIbHbIX OTXOA0B Ha 35-45 %.
CHVXeHmne Harpy3oK Ha NOIIOHbI MO 3aXOPOHEHMI0 0TX04O0B B 1,5 pasa.
YMeHbLIeHne 06LWmx SKCnNyaTaLUUoOHHbIX U3AePKeK, B T. Y. TPAHCMOPTHbIX Ha 20-30 %.
YnyuuweHrie obLei 3Konormyeckon o6CTaHOBKM.

TEKYLWAA CTAONA PA3BUTUA

BbInonHeHbl NpeAnpoeKTHble CTagum pPa3paboTKM TEXHONOrMUECKOro KOMMIIEKCa, U3FOTOBEHbI OMbITHbIe 06pasLbl
obopypoBaHus.

CBEZEHWA O NPABOBOW OXPAHE

EBpa3uninckuii nateHT Ha n3obpeTteHne N2 038851.
MaTeHTbl Ha n306peTeHne Pecny6nukm benapycb N2 22037, 22189.
MopaHbl 3 3aABKM Ha NaTeHTbl Ha n306peTeHns Pecny6nukn benapyco.

MOTEHUWAJIbHBIE MOTPEBUTENN WN/WIT SAMHTEPECOBAHHbBIE B PASPABOTKE

npep,ﬂpl/IFITl/lﬂ no nepepa60TKe N NCNoNb30BaHUIO TBEPAbIX KOMMYHANTbHbIX OTXOAOB, a TaKKe APYTrX MPOMbILLNIEH-
HbIX, CTOOUTEJIbHbIX N NHbIX OTXO40B.

PYKOBOAWTEJTb PA3PABOTKU

CurBaueHKo JleoHn AnekcaHApOBMY, AOKTOP TEXHUYECKUX HayK, Mpodeccop;

lepmaHoBuY feHHaauii BacunbeBny, KaHaMAaT SKOHOMUYECKUX HayK, 3aMeCcTUTeNb AnpeKTopa
HN3W MnHaKoHOMUKN.

KOHTAKTHbIE JAHHbIE
Benopyccko-Poccnincknin yHupepcmrter
E-mail: 228011 @mail.ru

Ten.: (+375 44) 792 86 83

HU3U MnH3KOHOMMKIN

E-mail: germanovich1@yandex.by
Ten.: (+375 29) 35090 93
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XI. YYPEXXOEHUE OBPA3OBAHUA «BPECTCKUN
roCygAPCTBEHHbIN TEXHUWYECKUN YHUBEPCUTET»

21. TEXHOJIOr'MA OHNCTKU NMPOMbIBHbIX BO/]
TEKCTW/IbHbIX NPELNPUATUNA METOAOM O30HUPOBAHUA
B LUEIAX UX MOBTOPHOIO UCIMOJIb3OBAHUA

B MPON3BOACTBEHHOM NMPOLIECCE

OMNCAHWE PA3PABOTKN

C)/Tb TEXHONOINM 3aKto4vaeTcA B NMOJIHOM 06eCL|,Be‘-II/IBaHI/II/I
BOfbl C NOCNEAHNX CTyNeHeln NPOMbIBK/ TKaHel MeTo4OM 030- i| =——
i [pombiBHaA

HNPOBaHNA N NCNOJZIb30BaHNN JaHHOWM BOAbl Ha NMPOMbIBKY

. BoAa
TKaHel Ha nepBbIX CTYMEeHAX MPOMbIBKW. DTO NO3BONAET CHU-
3UTb BOAOMNOTPEOSIEHNE 1 MPUBECTU K IKOHOMUW [AEHEXHbIX |||
cpencTs, T. K. BOOONOAroToOBKa cBexen BOAbl ABNAETCA 6onee ] pre,ClHVITeﬂb

3aTpaTHbIM MepPONpPUATMEM, YEM OUMCTKA MPOMbIBHON BOAbI g
MeTOAOM O30HUPOBAHNA. -

Tpyba copoca

HacocHas cTaHuuma

TEXHUYECKWVE NPEMMYLLIECTBA

OTCYTCTBI/Ie aHanoroBs NpUMeHeHMA O030Ha AnA OUYNCTKU NPOo-
MbIBHbIX BOJ[ TEKCTUJIbHbIX ﬂpenl'lpVIﬂTl/IVI. DKOHOMUYECKINI
Sd)(l)EKT NOBTOPHOIO NCNoN1Ib30BaHUA I'IpOMbIBHOVI BOAbl Ha TEK-

030Hoconepawmii [ LlectpykTop

ra3 il

CTUNBHOM NPeAnpPUATUN MOXeT cocTaBuTb 325 500 py6. (oko- bapbotaxHas
no 120 tbic. gonn. CLLUA) B roa. Kamepa
N “Oson
OXNOAEMbIW PE3YJIBTAT MPUMEHEHIA PBGPByaPV
OUULLEHHOA

= BOJbI

HacocHas cranuws 030HaTOpHa#
u CTaHUMS

OyunuieHHan Boaa
Ha NOBTOpHOE
CMONb30BaHe

CHVXeHVe ce6ecTOMMOCTU NPOAYKUMMN U YMEHbLIEHME 3KO-
NOrMYECKOro BO3[eWCTBUA, BO3HUKAIOLEro Mpu BOOOOTBE/e-
HUW MPOV3BOACTBEHHbIX CTOYHbIX BOA. YCOBEpPLUEHCTBOBaHME
TEXHONIOMUW MPOU3BOACTBA TEKCTUIbHBIX U3AENNIA 1 SKOHOMUS
MaTepurasbHbIX PECYPCOB 3a CYET NMOBTOPHOIO MCMO/b30BaHNA
MPOMbIBHbIX BOA, 06pasytowwmxca noce KpaLeHus.

TEKYLLAA CTAOVA PA3BUTUA

BbinonHeHa Hay4YHO-nccnenoBartesbCKan pa60Ta. MmeeTca akT NPOon3BOACTBEHHbIX NCNbITAHUN.

CBEJEHWA O MPABOBOW OXPAHE

MNaTteHT Ha none3nyto mogens BY N2 12838, 03.01.2022 «[MHeBmorngpasnuyecknin gncnepratop rasa» / benos C. I,
Haymumk . O.

Belov, S. The application of ozone to reduce the coloring intensity of aqueous solutions of dyes used in the textile in-
dustry / S. Belov, G. Naumchik // 2020 International Conference on Building Energy Conservation, Thermal Safety and
Environmental Pollution Control (ICBTE 2020), October 29-30, 2020 Brest, Belarus / Brest State Technical University,
Anhui Institute of Architecture. — 2020. — Volume 212. — 10 p. — DOI: https://doi.org/10.1051/e3sconf/202021201.
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MNOTEHUWAJIbHBIE MOTPEBUTENN U/UNN 3ANHTEPECOBAHHbIE B PA3PABOTKE

Mpepnpuatna TekctunbHom npombiwneHHocTr (OAO «CiTaHak», OAO «bapaHOoBMUYCKOE NPON3BOACTBEHHOE XJ10M-
YyaTtobyma)KkHOe 06 beUHEHNE).

PYKOBOAWTEJTb PA3PABOTKW

Bbenos Cepreii puropbeBmny, foLeHT Kadeapbl, KaHANAAT TEXHUYECKMX HaYK, [JOLEHT.

KOHTAKTHbIE AAHHbIE
Ten.: (+37533) 672 20 40
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XIl. YYPEXXOEHUE OBPA3OBAHNA
«BUTEBCKUN FOCYAAPCTBEHHbI
TEXHOJIOTMYECKUN YHUBEPCUTET»

22. KEPAMNYECKAA MACCA Ana nPon3BoACTBA
CTPOUTEJIbHOIO KUPMNYA C KOMMJIEKCHON

JOBABKOU OCAAKOB XMUMNYECKOW BOOOMNMOArOTOBKU
TENNOSNIEKTPOLIEHTPAJIEN U TOPOA ®PAKLUEN 0,5-5,0 MM
(coBmectHO ¢ 0AQ «060nbCKMIA KepaMUyeCKUin 3aBog»)

OMUCAHWE PA3PABOTKW

PaspaboTaHa peuenTypa CbipbA 1 TEXHOJOMA N3rOTOBJIEHNA KEPaMUYECKOTO KMp-
nuuya ¢ gob6aBKamn OCafKOB XMMUYeckol BogonoarotoBku TOL u Topda dpakumen
0,5-5,0 mm. JobaeneHune Topda ¢pakumm 0,5-5,0 mm B Konuuectse 2,0-3,5 mac. %
1 HenpoKaneHHbIX 0CaKoB xmmBogonogrotoBku TIL, B konuuectBe go 10,0 mac. %
npu NPOU3BOACTBE KEPAMMYECKOTO KUPMnYa CNOCOOCTBYET CHUXKEHMIO TEMNEPaTypbl
06xura, bonee paBHOMEpPHOW CyLLKE BO BCEM OObEME KMPMUYa, NOBbLILLAETCA MOPO30-
CTOWMKOCTb FOTOBbIX U3JeNnl, a TakkKe CHWKAeTCA CTOMMOCTb U3rOTOBIEHMA KepaMu-
yeckoro Kupnuya Ha 10 %. Gusnko-mexaHnyeckne CBOMCTBA KMpMmya: MOPO30CTON-
KOCTb — 35 UMKNOB, Nnpegen NpoyYHoCcTn Npu ckatum — 30,2 Mla, npegen npoYyHOCTH
npu nsrnbe — 4,7 Ma, BogonornoueHne — 14,5 %. MonyyeHHbI KepamnuyecKmi
Kupnuy cootBeTcTByeT TpeboaHusam CTb 1160-99. Obnactb NnprMeHeHnsa pa3paboTku:
NPOMBILLNIEHHOCTb CTPOUTENbHbIX MaTepuanos.

TEXHUYECKWVE NPEMMYLLIECTBA

3a cyeT MCNonb30BaHWA B COCTaBe CbipbA Topda Pppakumm 0,5-5,0 Mm 1 He-
NpoKasieHHbIX 0CafKoB XUMBOONOArOTOBKM TEMNO3IeKTPOLEHTPanen CH1-
aetca TemnepaTypa 06XKura, MOBbLILIAETCA MOPO30CTONKOCTb FOTOBbIX M3fe-
NNIA, @ TaKXKe CHUXAETCA CTOMMOCTb U3rOTOBMIEHNA KepaMMUyeckoro Kupnmya
Ha 10 %.

OMWOAEMDbIA PE3YJIBTAT MPUMEHEHNSA

PaclumpeHne HOMeHKNaTypbl BbiMyCcKaemMoW MPOAYKLUN KepaMuyeckoro
KMpnunya 1 ynydleHne 3Konornyeckon obctaHoBky Ha TILL.

TEKYLWWAA CTAONA PA3BUTUA

BbinonHeHa Hay4YHO-MCCNeAoBaTENbCKas UK OMbITHO-KOHCTPYKTOPCKas (TexHonormyeckas) pabora.
BbinyLueH onbITHbIN obpasel.

CBEZIEHWA O NMPABOBOW OXPAHE

1. Kepamnueckasn macca Ans npou3BoACTBa CTPOUTENbHOMO Kupnuya. MateHT N2 23584 Pecny6numkm benapycsb.
2. Kepamunueckas Macca Afid Npon3BOACTBa CTPOUTENIbHOIO Kupnuya. MNateHT 2773470 Poccuinckon Qepepaumn.
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MNOTEHUWAJIbHBIE MOTPEBUTENN U/UNN 3ANHTEPECOBAHHbIE B PA3PABOTKE

CTpouTenbHble opraHmu3aLun.

PYKOBOAWTEJTb PA3PABOTKW

KoBuyp AHgpeln CepreeBuy, AOLEHT Kapeapbl «TeXHONOMMA MAIMHOCTPOEHNA», KAHAUAAT TEXHNYECKNX HayK,
JOLeHT.

KOHTAKTHbIE AAHHDIE
E-mail: askovch@tut.by
Ten.: (+37529) 1611016
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XII. YHPEXAEHUWUE OBPA3SOBAHUA
«FPOAHEHCKU TOCYAAPCTBEHHDbIV
YHUBEPCUTET UMEHIU AHKU KYTIAJIbl»

23. OMbITHO-NMPOMbIUWJIEHHAA YCTAHOBKA
Ana MOAEJIMNPOBAHUA PEXXMUMOB OYUCTK CTOYHbBIX BOA

OMUCAHWE PA3PABOTKH

OnbITHO-NPOMbILLIEHHAA YCTaHOBKA [ANA OUYMCTKU CTOYHbIX
BOA npeacTaBnsieT coboM MofeNb [ABYXCEKLUMOHHOMO a3po-
TEHKa-BbITECHUTENA C OTCTOMHUKOM. Macwtab M3rotoBneHHOM
YCTaHOBKM 611130K K cooTHoweHwuio 1:1 000 000 ans reomeTtpu-
YyecKknx 06beMOB U OOBEMHbBIX PACXOA0B AeNCTBYIOLEro Npouns-
BOACTBEHHOIO a3pOTEHKa-BbITeCHUTENA. TpX CEKUMMN YCTaHOBKU
CMOHTMPOBAHbI B eMHOM KapKace M3 Npo3payYyHOro opraHnye-
CKOTo CTekNa (monuctupona).

B cekuum 1 1 2 nopaetca ras (8o3gyx, a3oT UM YIEeKUCbIN ras)
yepes NopucTble AncrnepraTopbl ANs co3haHUsA a3pobHbIX, aHa3-
POGHBIX U aHOKCUAHBIX 30H, @ TaKXe MNepemelLBaHUs UI0BOM
cmecu. B cekummn 3 cienaHo KOHYcHoe fiHuLe Ans pa3geneHus
mnoson cmecu. C NOMOLLbIO NepUCTanbTUYECKOro Hacoca BO3-
BPaTHbIN aKTUBHbIM U HaMpPaBnAeTCA N3 cekuum 3 B cekumio 1.

Ona perynmpoBaHnA nogayn CTOYHbIX BOL U BO3BPATHOIO Wia
NCNOJIb3YEeTCA NnporpaMmmMmmnpyemoe pesie BpemMeHN. K YCTaHOBKe
noaBeneHa NMHNA CKaToro Bo3ayxa U NMHUA AnA nogayvyn nHept-
HbIX ra3oB (MOJ’IEKyﬂHpHOFO a3oTa 1 yrnekucioro rasa) m3 or-
BENIbHO CTOALUNX 6anioHoB.

TEXHUYECKWME MPEUMYLLECTBA

B OMbITHO-NPOMbILLIEHHON YCTaHOBKE AJIA OUMCTKN CTOYHbIX
BOJ MyTEM N3MEHEHUA ra30BOro PeXxrMa CEKLNIA BO3MOXHA Op-
raHvzauua cnegyoLwmnx 30H GONOrMUecKUX peakLuii: HUTpUdU-
Kauuu, peHntprudukaumm, cynbdatpesykumm 1 61onornyeckoro
OKMC/IEHNA OPraHNYEeCKMX BELLeCTB.

Mop,envlposaHme TEXHOJIOrMYeCKOro npouecca O4YNCTKN CTOYHbIX BOA B Ol'lblTHO-I'IpOMbILLIJ'IGHHOI;I YCTaHOBKeE C Bbl-
ABNEHNEM 0COBeHHOCTEN rMMAapPOXNMNYECKnNX n I'I/I,ElpO6VIOﬂOI'I/ILIECKI/IX CBOWCTB aKTUBHOIO Uf1a NO3BONAET YCTaHOBUTb
onTMManbHble NapaMeTpPbl yaaneHunA Cl'leLl,I/Id)VI‘-leCKI/IX OpraHn4yeCcKnx n HeopraHM4YeCKnx seLllecTB.

OXWUAAEMbIN PE3YNBTAT MPUMEHEHUSA

Ha tepputopun OAO «pogHo A30T» HOPMUPYIOTCA HECKOSIbKO CUCTEM MPOMBILLIEHHBIX KaHann3aLUui CTOUHbIX
BOZ, OT/IMYAIOLLNXCA PACXOAOM M GUBMKO-XMMUYECKM COCTaBOM. B coBpeMeHHbIX yCoBuAX nepes npeanpusatnem
CTOMWT 3aflaya CTPOUTENIbCTBA HOBbIX a3POTEHKOB, AJ1A Yero Heobxoamm norck 6osee coBepLUeHHbIX U 3GHEKTUBHbBIX
TEXHONOMMYECKNX CXEM OYUCTKM CTOYHbIX BOf, MO3BOAAIOLMX MNOMYUNTb MAaKCMMasibHO BO3MOXHbIN 3bdeKT yaane-
HUA OpraHNYeCcKNX COeIMHEHNI, COEMHEHUI a30Ta 1 Cepbl, NPefOTBPATUTb 3arpA3HEHE BOJOEMOB U CBECTU K MU-
HUMYMY NOTpebneHne NpesnpUATAEM CBEXEN BOAbI.
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TEKYLLAA CTAOWA PA3BUTUA

BbinosiHeHa Hay4YHO-CCNe[oBaTeNIbCKasn U OMbITHO-KOHCTPYKTOPCKas paspaboTka.

CBEAEHMA O MPABOBOW OXPAHE

Her.

MOTEHUWAJIbHBIE MOTPEBUTENN WN/WIT SAMHTEPECOBAHHbBIE B PASPABOTKE

MpeanpuaTUs, ocywecTBAsAWMNEe BMONOrNYECKYI0 OUMCTKY NMPOU3BOACTBEHHBIX U XO3ANCTBEHHO-ObITOBbIX CTOY-
HbIX BO/I.

PYKOBOOWTEJIb PA3PABOTKU
IOxHeBMY ManuHa leHHabeBHa, 3aBefyiolas Kadenpoii SKONOrMK, KaHANAAT BUONOrMUECKNX HayK, OLIEHT.
KOHTAKTHbIE JAHHDIE

E-mail: guhnev@grsu.by
Ten.: (+37529) 783 80 16
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XIV. YYPEXXJEHUVE OBPA30OBAHUA «MOJIECCKUN
rocCygAPCTBEHHbIAN YHUBEPCUTET»

24. CUCTEMA LM®POBOIO YMNPABJIEH/A SKONIOTMYECKON
BE3OMACHOCTbIO COOPYXKEHUI OYNCTKU CTOYHDbIX BOA

OMNCAHWE PA3PABOTKN

MacwTabrpyemas cuctema LUPPOBOrO YNpaBfieHUA IKONOrMYeckom 6es-
onacHocTbio (CLIY3B) npegHasHayeHa Ansa aganTyBHOW Hanafgky paboTbl LieH-
TPaNN30BaHHOIrO BOAOOTBEAEHMA, BKIOYAA OUMCTHble coopyxeHua (OC), ny-
Tem onpefeneHns B ONepaTMBHOM PEXMME, MaKCMMaslbHO MPUOIVKEHHOMY K
peXumy peanbHOro BPeMeHH:

— 30 deKTUBHDIX 1 3KONOrNYecKnx 6e3onacHbIX Pexmmos GyHKLNOHMPOBa- [
HUSI OUNCTHBIX COOPYXKEHWI;

- 3¢ dEKTUBHBIX 1 3KONIOIMUYECKNX 6E30MaCHbIX PEXMMOB PaboTbl CUCTEM BO-
JOOTBefleHVIs B LieSIOM;

— peakuynn Ha l‘Ipe3BbIl‘IaIZHble 1 onacHble AnA 0pr>Ka|ou.|,e|7| cpefbl N TEXHO-
lornyeckoro O60pyﬂ,OBaHI/IF| cnTyauum c MUHUMU3aLMEN PUCKOB aHTpPOMNOreH-
HOTIO 3arpA3HeHNA reosKoCUCTeMm;

- BeAieHUA TeEXHONOrnUecknx 6as AaHHbIX C TpaHchopmMaLmen nx B 6asbl 3Ha-
HUI;

- BHeApeHUsa CUCTEMbI NOAAEPNKKUN NPUHATUA PeLleHnii NOAAEPKKU pelue-
HUIN TEXHOJIOra OUMCTHBIX COOPYXKEHWI B YaCTU MOHUTOPUHIA KayecTBa CToY-
HbIX BOJ Ha CTaAuUM X NpUemMa CUCTEMO BOAOOTBEAEHNS.

MaTemaTnueckas o6paboTka cozgaBaembix CLIYSB OC 6a3 gaHHbIX (6a3 3HaHWIA) NPOLECCOB B CMCTEMAX BOAOOT-
BefeHNA TaKXXe No3BOJINT d)OpMI/IpOBaTb afleKBaTHble TeXHNYeCKmne 3agaHnA Ha NPOeKTUPOBaHMeE HOBOIO CTpouTeSib-
CTBa (Mo,qepHmaumm, peKOHCprKLI,VIVI) OYUNCTHDbIX COOpy>KEHVII7I KOMMYHaJIbHbIX 1 MPOMbILUJTIEHHbIX O6'beKTOB.

bazoBbiln coctar CLIY2Sb OC:

— pacnpegeneHHble aBTOMaTU3NPOBaHHbIE N3MePUTESIbHbIE KOMMNEKCbI aHa/lM3a COCTaBa CTOYHbIX BOA U APYTrnX
TEXHONTOIrMYeCKMX NapameTpoB BOOOOTBEAEHNA (Bkntoyas SHeproHesaBncnMmble pELIJEHVIﬂ);

- UHTepdelicHble 6ecnpoBofHble CPeACcTBa Ha GU3NYECKOM 1 NOFMUYECKOM YPOBHSAX (C obecneyeHrem 3aLmTbl UH-
dopmaunn Tpebyemoro KauecTsa);

— peann3ayna 3alMweHHOro XpaHeHnA AaHHbIX (BkNtoYasa ob6nayHble TEXHONOMUN);

— CMCTEeMbl MOAAEPXKKN MPUHATUA PELLEeHNIA O COCTOAHNN 1 MPOrHO3MPOBaHUM NapaMeTPOB BOAOOTBEAEHMA 1 €ero
BAUSIHUA HA OKPY>KatoLLyto cpely (B TOM Uncie C UCMOJIb30BaHNEM MAaTEMATUYECKOTO anmnapata MCKYCCTBEHHOIO MH-
Tennekra).

NcTouyHMKaMM JaHHbIX BLICTYMAT U3MepUTESIbHbIE KOMMIEKChl peanbHOro BPeMeHU, pe3ynbTaTbl U3MepeHUn akkpe-
AVWTOBaHHbIMK JTAbopaTopUAMU, SKCMEPTHbIE 3aK/oUeHUss NPOGUNbHbBIX CNeLnanncToB. BHeWHEe NCTOYHMKN AaH-
HbIX (3a06bekToBbIe) B BUAe MNMP(C) npm ncnonbsosarHnn CLIYSB OC otcyTcTBytoT. OHa BLICTYMAET B POV JIOKANbHOW
MHPOPMALMIOHHO-aHANIUTUYECKOWN CUCTEMBI C BCTPOEHHbBIMU NPOrpaMMHO-annapaTHbIMU peLLeHnaMKN, obecnedymnsa-
IOLLMMM NePCNeKTUBHOE B3aUMOAENCTBIE C CYLLECTBYOLWUMIY 1 MOTEHLNANbHBIMY BHELUHVMMW UCTOYHMKAMM AaHHbIX.

CLY3Bb OC — pelueHne OTKPbITOM apXUTEKTYPbl C METOANYECKMM obecrneyeHeM MaclLuTabupoBaHUA ee Ha KOMMY-
HanbHble 1 MPOMBbILLIEHHbIE OO BHEKTHI.
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TEXHWUYECKWE MPEUMYLLEECTBA

KntoueBble npenmyliecTsa Hag aHanoramu, B ToMm yncne 3apy6E)KHbIMVIZ

— Hannyme mateMatn4yeckoro annaparta NMCKYCCTBEHHOINO MHTENNEKTa, KOTOprl7I no3BoJsiAeT O6pa6aTblBaTb Hepe-
npe3eHTaTnBHbIE Ha60pbl AaHHbIX;

— TeXHONorm4yeckoe conpoBoXxaeHme npn Hanagke pa6OTbI CNCTEMDI Ha peanibHbIX obbekTax;

— BO3MOXHOCTb MHTErpaumm ¢ baktmuecky nobbiM HaBOPOM TEXHUYECKUX CPELCTB M3MEPEHNs COCTaBa BOAHbIX
pacTBOpOB.

Ha ocHoBe Takux NpeumyLLecTB NOTeHLUMANbHBIN 3GPEKT OT BHeAPEHUs:

- obecrneyeHrie NPEBEHTMBHOMO NPOTMBOAENCTBUA PUCKaM Upe3BblUYaliiHbIX CUTYaLMNiA aHTPOMOTreHHOTO 3arps3He-
HUA re03KOCUCTEM Ha OCHOBE MOBbBILLEHUA 3KOTOTMUYECKON 3GPEKTUBHOCTA OUMCTHBIX COOPYXKEHWI 1 Habntogaemo-
CTW XapaKTepUCTMK NPOLIECCOB B CUCTEMAX BOJOOTBEAEHNS;

- yMeHblueHve (BnnoTb Ao 30 %) CTOMMOCTY HOBOMO CTPOMTENIbCTBA (MOLEPHM3ALMM, PEKOHCTPYKLMM) OUUCTHDIX
COOPYXKEHU KOMMYHAJSIbHbBIX U MPOMbILISIEHHbIX OOBEKTOB MYTEM CO3A4aHMA aleKBATHbIX TEXHUYECKUX 3aJaHNI Ha
MPOEKTUPOBAHWNE, UTO SKBUBANIEHTHO B IEHEXKHOM BbIPaXKEHNMN OT HECKOJIbKNX AECATKOB ThICAY 10 HECKOMbKUX M-
NNOHOB pybieit (B 3aBMCMMOCTU OT NapameTpoB 06beKTa);

- MOBbILWEHME, KaK MUHUMYM 0 15 % (3KOHOMMYecKas OLeHKa BO3MOXHa MPUMEHUTENBHO K KOHKPETHbIM 06b-
ekTam), pecypco3$pdeKTUBHOCTM OUMCTHBIX COOPY>KEHUN (YMEHbLUIEHWA YAesIbHbIX 3aTPaT Ha KaueCTBEHHYO OUNCTKY
1 m® cTouHbIx Boa) nyTem uHTerpauuu CLY3b OC B cyuwecTtsyowme cuctembl ynpasneHna OC, Nnpy BO3MOXHOCTY
npegynpexaeHna Nx Bbixofa 13 CTPOA: HaNpUMep, Nogayen KoMaHabl 0 MOCTYNAeHUN Yepe3 GUKCMPOBAHHBIN NPO-
MEXYTOK BpeMeHU B ronosy 6ronornyeckunx OC CTOUHbIX BOZ C HaNMUMeM OMacHbIX A1 aKTUBHOIO UJ1a TOKCMKaHTOB;

- co3pgaHve nHdoOpPMaLMOHHO-aHaNUTUYecKoro 6asnca (MHGoOpPMaLMOHHON cpefbl) AnA NofHow undpoBmusaLuu,
COOTBETCTBEHHO ONTUMM3ALUMM, GYHKLNOHNPOBAHMA CUCTEM LIEHTPANIM30BAaHHOTO BOAOOTBEAEHUA C BbIMOSIHEHUEM
TpeboBaHMI 3KONorMyeckomn 6e3onacHoCTy;

- pa3paboTKa MeToanYeCcKo OCHOBbI Asisi GOPMUPOBAHMA LMPPOBOI CUCTEMDBI PEMMIOHANIBHOIO SKONIOrMYEeCKoro
MOHVTOPVIHIA 3arpA3HEHUs BOAHbIX OObEKTOB NMyTEM MACLUTabUPOBaHUS.

OMXMOAEMbI PE3YJIBTAT MPUMEHEHNSA

OcHoBHble nnaHnpyemble pe3ynbTaTtbl:

- BBefleHHas B akcnnyatayuio CLIY3b OC; meToauuecknii annapaT ee NpakTMYeCcKoro NCnosib30BaHUA Ha OObeKTax
BOAOMPOBOAHO-KAaHaNM3aLVOHHbIX XO3ANCTB;

— MeToAMYEeCKMI annapaTt MacliTabrupoBaHma MHGOPMaLMOHHO-KOMMYHMKaLMOHHbIX TexHonoruii CLIY3B6 OC;

— yCOBepLIeHCTBOBaHHbIE METOANYECKME NOAXOAbI NO CO3AaHMI0 TEXHUYECKUX 3afaHU CTPOUTENbCTBa (PeKOH-
CTPYKL MM, MOAEPHU3aLNN) OUNCTHBIX COOPY>KEHMWI C yueToM ncnonb3osaHua CLY3B6 OC;

— yCcoBePLWEHCTBOBAaHHOE MeToANn4YeCKoe obecneyeHmne CHUXeHUA PUCKOB HEKOHTPOJINPpYyEMOro c6poca 3arpA3Hn-
Tenen CToYHbIX BOA KOMMYHanbHbIM N NPOMbILLIEHHBIMUA 06beKTaMn B re03KOCUCTEMDI C Y4€TOM NCNONb30BaHUA
CLY3b OC.

TEKYLLAA CTAOWA PA3BUTUA

Pa3paboTka BHeApeHa B NPOM3BOACTBO.

CBEZEHWA O NPABOBOW OXPAHE

OCHOBHble 311eMEHTbI CUCTEMbI 3aNaTEHTOBAHbI.

MNMOTEHUWAJIbHBIE MOTPEBUTENN WN/WIT SAMHTEPECOBAHHbBIE B PASPABOTKE

MoTeHumManbHble noTpebutenm Kak B Pecny6nuke benapycb, Tak 1 3a pybexom:

- NpeanpuATUs, obecneyrBaioLLe OTBEAEHME N OYUCTKY CTOUHBIX BoZ (B benapycwu, 310, B nepByto ouepefb, BOAO-
KaHanbl);
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— OpraHu13aLmu, BbIMOJHAOLLME OTBELEHME UMM COPOC 3HAUNTESIbHBIX OOBEMOB CTOUYHbIX BOA (0T 100 M3/cyT);
— OpraHm13aLmu, BbIMOHAKLWME OTBeeHe UK COPOC 3arpA3HEHHbIX CTOUYHbIX BOA.

PYKOBOAWTEJTV PASPABOTKIU

Ltena Bnagnmmp Hrkonaesny, NpopeKTop No Hay4yHou paboTe, AOKTOP TEXHUUYECKUX HayK, fOLIEHT.

KOHTAKTHbIE AAHHbIE
E-mail: tppoless@gmail.com
Ten.: (+37544) 46573 14
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XV. OBLLECTBO C OFPAHUYEHHOW
OTBETCTBEHOCTDbIO «BEJICMELKOMIMNEKT»

25.COCTAB A4 BbIBEAEHA CAAOBbIX MYPABbLEB

OMNCAHWE PA3PABOTKN

Pa3paboTaHHbIN COCTaB OTHOCUTCA K CpefcTBam 6opbbObl ¢ Haceko-
MbIMU, @3 UMEHHO C CafOBbIMI MYPaBbAMU Ha NPUYCcafgebHbIX yyacTKax.
CocTaB 0becneymBaeT CHPKEHVE NCMONb30BaHNSA KOHTAKTHBIX MHCEKTU-
LMAOB BTOPOroO U TPETbero Kacca onacHOCTH, UCMONb30BaHNE KOTOPbIX
HeraTMBHO CKa3blBaeTCA Ha HEPBHOMN CUCTEME YENOBEKA, BCEX TEMITOKPOB-
HbIX MBOTHBIX ¥ OTHOCUTCA K rpynne bochopopraHNUYeckux coeguHe-
HWiA. MpoAYKTbI Pa3NioXeHUA NCMONb3yeMbIX B MHCEKTMLMAAX BeLLecTBax
nHoraa faxke Goree onacHbl, YeM UCXOLHOE BellecTBO. PazpaboTaHHbIi
COCTaB ANs BblBEAEHWS CajOBbIX MypPaBbeB COLEPKUT B KauecTBe HOCU-
Tens TBephoe BELECTBO MeSIKOAUCTNEPCHbIN (pa3mep YacTuy He 6onee 100 MKM)
aurnapaT cynbdata KanbLua U KOMIMIEKC OpraHUYeckux coeIMHEHMWN, Tak1xX Kak:
apomMaTuyeckue, B TOM YMCIIe MONMLMKINYECKUE, alKaHbl, alIKeHbI, @ TaKXe gpyruie
YIrNeBOAOPOAbI 1 reTeEPOATOMHbIE COEAUHEHNA B CYMMApPHOM KONTIMYECTBE He Gonee
30 Mac. %. MenkogucnepcHblid aurngpat cynbdata KanbLusa nonydatot us pocdo-
rMnca — MHOTOTOHHAXXHOTO OTX0fa, O6pa3yloLleroca Mpu NPOU3BOLCTBE IKC-
TPaKUUOHHON GpOoCcHOPHOII KUCNOTbI. YX0A MypaBbeB ¢ 06paboTaHHON TeppuUTopUn
ocylecTBAeTcs He 6onee yeM B TedeHre 30 MUH. Kak noKasany MHOroUMc/IeHHble
HabniofieHNs, akTUBHOCTb MpenapaTa COXPaHAETCA AnuTenbHoe Bpems. Mypasbu
He 06pa3syloT KONIOHNIA Ha 06paboTaHHbIX MeCTax B TeueHue 2-3 MecsLeB.

TEXHUYECKUE NPEUMYLLIECTBA

Wcnonb3oBaHWe npepnaraemoro coctaBa AN BbiBEEHUA CafoBblX MypaBbeB
UMeeT cnepylolime NperMyLLecTBa: HeT HeobBXo4MMOCTU UCMONb30BaTh MULLEBble
NpoayKTbl B BUAe NpYMaHoK (Mef, cCponbl, AlLa, MyKy, oTpyor, KOMOGUKOPM 1 T. 4.);
CHMXXAeTCA MoXKapoonacHOCTb CPeacTBa MO CPABHEHMIO C UHbIMW aHaNOMMYHbIMA
cpencTBamu; obecrneunmBaeTca BbicOKaa cTeneHb BO34eNCTBUA Ha MypaBbeB (6e3 nx |
rmbenn); UMeeTca BO3MOXHOCTb AOMOSIHUTENIbHOrO BBeAeHMA JNobbiXx Heobxoau-
MbIX fe3vHbUUMpyoWmnx cpelcTs, obecneunBaoWnx aHTUMUKPOOHY 3ddeKTrB-
HOCTb (aKTMBHOCTb) CpeACTBa; MPOU3BOACTBO CpPefCTBa OTHOCMTENbHO He TpyAo-
emKoe; B CpefCcTBe OTCYTCTBYIOT pa3nunuHble MNMAB n TokcuuHble Belectsa ll-lIl knaccoB onacHocTu, copgeprKalimeca
B VIHbIX CpefCcTBax Ana 60pb6bl C MypaBbAMU, KOTOPble HEraTVBHO BO3AENCTBYIOT Ha OMOTY NOYBbI.

OXWAAEMbI PE3YNBTAT MPUMEHEHUSA

YnyulueHrie 3K0IOrMUeCcKoro COCTOAHMA NOYBbI Y CHXKEHME PUCKA UCMONb30BaHNA BbIPaLlLeHHOW CenbXxo3npoayK-
uMn Ha obpaboTaHHOI CpeCTBOM TeppUTOPUN. B NouBy He BHOCMNMCH BbICOKOTOKCUYHbIE MeCTULMbI, cofep»Kallme
[Va3nHOH, unnepmnTpuH, deHsanepat n 6UPEeHTPUH — MMetoLMecs B TOM UMY MHOM KOJIMYeCTBe B NpefnaraeMbix
CErofHA NPOMBbILLIEHHOCTbIO CPeACTBaX A YHUUTOXEHUA HaceKoMbix. ObecneyeHre NoNHOro yxoaa ¢ obpaboTaH-
HOW CPeLCTBOM TEPPUTOPUIN Ha BECb BEreTaLMOHHbI Nnepuog.

TEKYLWAA CTAONA PA3BUTUA

BbinyLLeH onbiTHLIN 06paseL.
PaspaboTtka BHepeHa B MPOU3BOACTBO.



3KOoJ10rna v YnrpABJIEHUE OTXO4AMU 5 1

CBEZEHWA O NPABOBOW OXPAHE

MaTeHT Ha M306peTeHMe MOAroTOBeH U nofaH B HauWOHanbHbIA LUEHTP WHTENNEeKTYyasbHOW COOCTBEHHOCTM
Pecny6nuku benapycb.

MOTEHLUWAJIbHBIE MOTPEBUTENN W/WIT SANMHTEPECOBAHHbBIE B PASPABOTKE

Cob6CTBEHHMKM AauHbIX 1 MpUycagebHbIX YYacTKOB.

PYKOBOAWTEJTV PASPABOTKIU

Tbiwnek Butanuin BaneHTnHOBWY, AnpekTop.

KOHTAKTHbIE JAHHbIE
E-mail: tyshlek@tc101.by
Ten.: (+37517) 35533 55
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XVI. OBLLECTBO C AOMNOJIHUTEJIbHOWU
OTBETCTBEHHOCTDbIO «9H3KA»

26. OBJIAYHOE PELLIEHUE «CUCTEMA YMNPABJIEHUA
OTXOAAMM» (HA BA3E MPOrPAMMHOTO
NPOAYKTA «E3 OTXObl»)

OMNCAHWE PA3SPABOTKN

ABTOMaTV3aLMA GM3Hec-NpoLeccoB B obnacTi obpalleHus C oTXo-
AaMU NPOU3BOACTBA Ha nNpeanpuAatin. CncteMa CoaepXUT Moaysb AJs
3NIEKTPOHHOTO AOKyMeHToo6opoTa «E3 OTxoAbl», UTO NO3BONIAET BECTU

yueT Npoun3BefeHHbIX OTXOHOB. |' i i | ‘
JaHHbIN NPOAYKT aBTOMaTUYeCKN GopMUpPYeT BCIO HEOOXOANMYIO OT- & /0= Q | 3 DI

YETHYI0 1 CTAaTUCTUYECKYIO JOKYMEHTALMIO, @ TAKXKe MO3BOJIIET CPABHU- '

BaTb KOJIMYECTBO HAKOMMBLUMXCA OTXOAOB C HOPMaMu, CUTHANM3NPYET O Q -

NPUONXEHNN K KPUTUYECKOMY YPOBHIO HakorieHns. Coop faHHbIX 06 ¥

oTXofax NPOU3BOACTBA MO GAKTY NX 06PA30BaHUs, OTCIEXMBAHME Kaye-
CTBEHHBIX 1 KONMYECTBEHHbIX XapaKTepUCTUK, KOHTPOJb JafibHeNLLEero
«MYTW OTXOLOBY.

MocTpoeHue onTUMasbHbIX MaplIpyToB cbopa M BbiBO3a OTXOJOB.
YnpaBnieHue NOrucTMKon 1 HanpaBneHne MalnH no Hanbonee sppek-
TUBHOMY NyTW.

Co3paHune NHTEPaAKTUBHOM KapTbl MOUCKa GnnKanwero npeanpuaTms-
nepepaboTyrka OTXOAOB.

Co3paHue eguHoN Nnathopmbl Ans 06MeHa OMbITOM MeXay crneuuanu-
CTamMu B 06NaCTN OXpaHbl OKpY»KaloLLern cpefbl.

TEXHWUYECKWE MPEUMYLLIEECTBA

AHanoros npofiykta Ha Tepputopun Pecnybnuku benapyco HeT.

MpOorpaMMmHbIA NPOAYKT MOXET ObITb MAcLUTAbUPOBaH Ha PbIHKK ApY-
X CTpaH.

OXWAOAEMbIN PE3YNBTAT MPUMEHEHUSA

Co3flaHne eAuHON CUCTEMbI YrPaBieHNA OTXOA4aMu ANA yyeTa U OTCIeXMBaHUA «MyTU OTXOLOB», KOTopaa byaeT
NCMONb30BaTbCA Kak MCTOYHMK OJ1A NOUCKa noTpebuTtenell 0OTX040B Afis BOBNEUYEHMA MX B MpoUne maTepuasibHble
NOTOKW. DTO MO3BO/INT CHN3WTb CMPOC Ha NePBUYHOE MaTepuanbHoOe Cbipbe.

,El,pyrme Luenn npoeKTa: noBbllWeHne SKOSIornyeckom OTKPbITOCTN I'Ipep,I'IpI/IHTI/IVI, co3gaHve egnHON NnowagKkn gna
obmeHa onbITomM mMexay cneymanncrtamun.

TEKYLLAA CTAOUA PA3BUTUA

Ha paHHbIN MOMeHT pa3paboTaH NporpammHbIi NpoayKT «E3 OTxofbl», KOTOPbIV NpefAcTaBaseT cobon nporpammy
[NA BEieHMsA yueTa OTXOLOB NPOU3BOACTBA C MOCHeAYOLMM 3anoJIHEHEM BCell HEOOXOAVMOW SKONOrMYeCcKon fo-
KymeHTaLuu B obnactu obpalleHns c otxogamu. lMporpamMma npotuna TecTupoBaHue cneumanmctamm 6onee 100 npo-
MbILLIEHHBIX NpeanpuATnin Pecny6nukn benapycob. Mo coctosaHuio Ha deBpanb 2023 r. nporpamma BHeZlpeHa yxe
6onee uem Ha 20 npeanpuaTuax. OcyLlecTBNAETCA AanbHelLwan pa3paboTKka NpoeKTa B COOTBETCTBUM C TEXHUYECKM
3afjaHmem.
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CBEZEHWA O NPABOBOW OXPAHE

O[O «9H3KA» siBnAeTca eaUHCTBEHHbIM NpaBoobnagaTesiemM NPorpaMmMHOro Komrnekca «E3 Otxogbl». KomnaHua
npogaeT AOCTYN K NpOorpaMMHOMY 06ecrneyeHunio CaMoCTOATENbHO, AWSiepbl M AUCTPUObIOTOPbI OTCYTCTBYIOT.

MOTEHLUWAJIbHBIE MOTPEBUTENN W/WIT SANMHTEPECOBAHHbBIE B PASPABOTKE

MoTeHUManbHbIMK NOTPEOUTENAMM ABMAAIOTCA NPUPOLOMNONb30BaTENM, OCYLLEeCTBAIOWME AEATENIbBHOCTb, CBA3AH-
Hylo C obpalleHnem ¢ oTxogamu NpPomn3BoAcTBa (bonee 17 000 pecnoOHAEHTOB, MOJAOLMX CTATUCTUYECKYIO OTUYET-
HOCTb No ¢opme 1-oTxogbl (MUHNPUPOAbI), U APYyre NPUPOAOMNONb30BaTENN).

MpoayKT MOXeT 6bITb fopaboTaH ANA roCyAAPCTBEHHbBIX CTPYKTYP, OCYLLECTBASAIOWMX HAbNOAEHE N KOHTPOSb 3a
obpalleHnem ¢ oTXxogamu NPou3BOACTBA Ha Tepputopmmn Pecnybnukn benapyceo.

I'Ipo,quT MOXeT 6bITb MaCLIJTa6VIpOBaH Ha PbIHKN OPYrux CTpaH.

PYKOBOANTEJIN PA3PABOTKH

lauypa Aneca BuktopoBHa, pykoBoguTenb npoekTa «E3».

KOHTAKTHbIE JAHHbIE
E-mail: eneca@yandex.ru
Ten.: (+375 17) 393 27 90, (+375 17) 393 27 94
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XVIl. OEAEPAJIbHOE TOCYAAPCTBEHHOE

BIOAXETHOE HAYYHOE YYPEMXAEHUE
«OEOEPAJIbHbI UCCNEAOBATEJ/IbCKU LEEHTP
yrna n YrnEXumMmmm CUbUPCKOIro oTAENEHUA
POCCUNCKOW AKABEMUU HAYK»

27. KATAIMTUNMECKUE TEXHONOIMN NEPEPABOTKUA
CEPOBOJOPO/A B 3JIEMEHTAPHYIO CEPY ANA NPEAMNPUATUIA
HEOTEMNEPEPABOTKU N HEOTEXUMUU

(coBmectHO ¢ OTBYH «DepepanbHbiil uccnefoBaTeNnbCkuin LeHTp “UHCTUTYT KaTanu3a
umenu I. K. bopeckoBa C(ubupckoro otaenenna Poccuiickoil akageMum Hayk’’»)

OMMNCAHWE PA3PABOTKIA

Pa3paboTka npefgHasHaveHa 41a MAHUMU3aLMn BPEeAHOTO BO3- .
LeNCTBMA Ha cpeny 06MTaHMs TOKCMYHOTO CePOBOAOPOAA, 06pa- OvuuieHHbIU
3ylouerocs npu nepepaboTke yrneBofopPOAHbIX SHEProHoCUTe- 2a3
new.

3apayva peliaeTca cnegyloLwmm o6pasom.

bbina npeanoXxXeHa HoBaA TEXHONOMNA yTunm3aunm BbICOKOKOH-
LEeHTPUNPOBAHHbIX NO CcepoBOAoOpOoay ra3oB, CyWHOCTb KOTOpOIZ
CBOOUTCA K NpoBeAEeHNIO peakUunin:

H,S +0,50,= 5+ H,0 (1),

B peaKkTope C MNCEeBAOOXKMMKEHHbIM Coem chepuyecknx rpaHyn
KaTanmsaTtopa C O4HOBPEMEHHbIM OTBOAOM Tensa M3 30Hbl peak-
unn — Mogunoukaums 1. O6beKTaMM OUNCTKU ABAAIOTCA «KUCTTbIE»
rasbl, rasbl rmgpooYnCTKM (KOHLEHTpaumsa cepoBogoposa B 1C-
XxoAHOM rase 5-95 % 060.), obpa3ylomecs B pe3ysnbraTe aMMHOBOW
OUNCTKM NCXOAHOrO YrNeBOAOPOAHOrO ra3a, KOKCOBbIE rasbl.

OpHOBPEMEHHO CYLLECTBYET MPOO6SiIEMa OUYMCTKU HU3KO KOH- T o ‘
LEeHTPUPOBAHHbBIX MO CEPOBOAOPOAY Y OOMAfAWUX HUKAM st
N30bITOYHBIM [iAaBfIEHNEM XBOCTOBbIX U BEHTUJIALMOHHbIX ra30B ] '
Pa3NMYHbIX XUMUYECKUX MPOV3BOACTB, a TAKXKe OUMCTKM SHEpro-

HOoCUTEnen, Takux Kak Hed)TﬂHbIe NnonyTHbIE ra3bl N reoTepmalib-
HbIN nap, rgoe noTepw gaBneHnAa Kpa|7|He HeXelaTeslbHbl.

Ons pelweHna 3TnX 3agay GbI0 NPEASIoKEHO NPOBOAUTL pe- Texrono2ust nepepabomku Cepo‘foaOPoaa
akuwio (1) B peakTope ¢ rpaHynMpoBaHHbLIMML UK BIOYHBIM KaTa- ¢ NONyHeHUEM S/1eMEHMAPHOU cepel.
NN3aTOPOM COTOBOW CTPYKTypbl (Mogudukauus 2). Takne KaTa- Clocueuic usl
nu3atopbl 0651a4a0T PAGOM NPEVMYLLECTB, B YaCTHOCTY HU3KUM
rasognHaMMUYeCcK1M CONPOTMBIIEHNEM 1 BbICOKMM COOTHOLLEHVEM BHELLIHEN MOBEPXHOCTU K 06bemy.
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TEXHUYECKWE MPEUMYLLECTBA

Pa3paboTka NpeBOCXOAMT YPOBEHb NyUllMX OTEUEeCTBEHHbIX U 3apy-
6eXHbIX aHanoroBs: TexHonorua Knayca — pedepeHTHas Haunyywas fo-
CTyrnHasa TEXHONOrns:

- KanuTasbHble 3aTpatbl (CAPEX) 6onee uem B 5 pas;
— onepauuoHHble 3aTpaTbl (OPEX) 6onee yem B 3 pasa.

3aABfeHHble npemmyuwiecTtesa JOCTUTalOTCA 3a CYHET YHUKANbHOCTU TEX-
HUYECKNX pemeHvu?l:

- MpoLecc peanusyeTtca B OgHy CTaguio, pedepeHTHasa TeXHOIorna —
B ueTbIpe CTaguu;

- 3arpysKa KaTtanmsatopa CHmKaeTca B 3 pasa.

OMXUOAEMDbI PE3YJIBTAT MPUMEHEHNSA

CHIMXeHre BbIBPOCOB TOKCUYHbBIX CEPHUCTBIX COefMHEHMI (bonee Yem
B 70 pas3).

CHmXeHne cebecToMMOCTY Nonyyaemon cepbl bonee yem B 2 pasa.

TEKYWAA CTAONA PA3BUTUA e
Pa3pab0oTka BHEpeHa B NPOM3BOACTBO. TexHos02uA nepepabomku cepo8oo0opoda
C hoslydeHuUeM 3/1eMeHmapHou cepei.
Moougpukayus 2

CBEAEHWMA O MPABOBOW OXPAHE

Pa3paboTKa 3almieHa nateHTamu PO.

MOTEHUWAJIbHBIE MOTPEBUTENN W/WIT SAMHTEPECOBAHHbIE
B PA3PABOTKE

Mpegnpuatua HedTenepepabotkm u HedbTtexummm B Pecnybnuke benapycb (OAO «Mo3bipckuin  HIM3»,
OAO «HadTaH»).
PYKOBOAWTEJTIN PA3PABOTKIA

Ncmarmnos 3uHbep PuwatoBuny, HayuHbin pykosogutens QUL YYX CO PAH, akagemuk PAH, rnaBHbI HayyHbIN

cotpyaHuKk QUL «MHcTuTyT Katanmsa CO PAH».

KOHTAKTHDbIE JAHHbIE
E-mail: zinfer1@mail.ru
Ten.: (+7 384) 236 55 51
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XVIl. DEAEPANIbHOE TOCYAAPCTBEHHOE
BIOAMETHOE ObPA3OBATEJIbHOE YHYPEXAEHWUE
BbICLLUErO OBPA30OBAHUA «KY3BACCKUN
roCygAPCTBEHHbIN TEXHUYECKUU YHUBEPCUTET
VUMEHU T. ®. TOPBAYEBA»

28. YINMEPOAHDbIA MATHUTHBIA HEOTECOPBEHT
ANA OMUCTKU BOAHbIX CPEA OT YIJIEBOAOPOAOB

OMNCAHWE PA3SPABOTKN

MarHuTHbIi copbeHT npeacTaBnsieT cobol yrnepoacoaep allyo CTPYKTY-
py, MONYUYEHHY!0 NpY aHa3pPoBHOM COHPaKMBAHUM BOMACChI, FPaHYIMPOBaHNM
BTOPUYHOTO CbIPbA 1 OKATbIBAHUW €€ Ha MAarHeTUTOBbIX AAPAX C NOC/eayoLen
yrneduikaumen oo nosyyeHna yrnepoancToro TBEpAoro octatka (KapboHusa-
Ta).

OcHoBa copbeHTa — MarHeTUToBOe AAPO (LEHTP rpaHynoobpa3oBaHusA)
C HaKaTaHHOW Ha Hero copbuvpyioLler CMecbio (HanonHuTenb + ceasyllee). |
HanonHutens — yrnepopgcopep<alie oTxofbl YrolbHOW WU fepeBoobpa-
6aTblBaloLLe MPOMbILINIEHHOCTA, A CBA3YlOLlEe — OTXOAbl XMBOTHOBOAYE-
CKUX NPeAnpUATUIA A BUONOTNUYECKUX OUNCTHBIX COOPYXKEHWUIA CTOUYHBIX BOA.
[laHHbI COPOEHT AOMKEH XPAHUTLCA B CYXMX 3aKPbITbIX CKIAACKMX MOMeLle-
HUAX Y MOXET TPaHCMNOPTUPOBATbCA BCEMU BUAAaMU TpaHcropTa. CopbeHT He
6OVTCA CNEXMBAHUA NPU ASIMTENIBHOM XPaHEeHNM — BbICOTA WTabenpoBaHus,
npu obecrneyeHnn ycTonumBoCcT 1 6€30MacHOCTU MOXET JOXOAUTb [0 4 M, B |
OTANUME OT COPBEHTOB Ha OCHOBE MPOUMX BELLECTB, KOTOPbIE NMEIOT KecTKne |
OrpaHMyeHus No BbiCOTe WITABENNPOBAHUSA U MOCIE CIEXMBAHUA MOHOCTbIO
yTpaunBaloT CBOV OCHOBHble abCOpOLIMOHHbIe cBOWCTBA. He TepseT cBou ab-
COpOLIOHHbIE CBONCTBA B TEUEHUNE BCErO CPOKA XPaHEHUSs!, KOTOPbIN He orpa-
HUYEH.

HaHeceHne n cbop copbeHTa B OCHOBHOM OCYLLECTBASETCA NPY MOMOLLM A
aneKTpomarHuta. MNocsne Ncnonb3oBaHUA COPOEHT MOXET ObITb YTUM3NPOBAH
HEeCKONIbKMMU Crocobamu, BKJTIOUas CKMUraHWe B KauecTBe TOMMBA ANs NofyyYeHrs TENNOBON SHEPTUN UK pereHe-
pauuto.

TEXHUYECKUE NPEUMYLLIECTBA

MpeumyLecTBamy pa3paboTKy ABAAIOTCA dKosornyeckas 6€30MacHOCTb, BO3MOXHOCTb YAANEHUs! 3arpsA3HEHUI
NpakTUyeckn fo nobol HeobXoAMMOWN OCTAaTOUHONW KOHUEHTpauun HedTn B BOAeE, YNPaBseMOCTb NPOLECCOM 3a
CYeT MarHUTHbIX CBONCTB, KOTOpble obecneunBaeT MHepan marHeTut (FeO-Fe,0,) c copepxaHunem xenesa o 72 %,
NCMNOJb30BaHNE AOPOroCTOSALLIEr0 KOMMOHEHTA MarHeTVTa MOBTOPHO, MPUMEHEHWE TaKOro pofla COpOeHTa B SKCTpe-
ManbHbIX YCIOBUSAX.

OMXMOAEMbI PE3YJIBTAT MPUMEHEHNSA

OCHOBHOW Liefiblo MPUMEHEHWSA MarHUTHOTO HedTecopbeHTa ABNAETCA onepaTUBHAA OUYMCTKA BOAHbIX OOBEKTOB
OT Pa3fiMBoOB HepTV 1 HepTenpomyKToB. CBOEBPEMEHHOE MCMOSb30BaHNE MarHUTHOIO COPBEeHTa MO3BOSIUT BbICTPO
NOKanM30BaTb U IMKBUAMPOBATb Pa3fivB He TONbKO Ha NOBEPXHOCTU BOJbl, HO 11 NMOAO NbAOM, TEM CaMbiM MUHUMU-
3POBaB Harpy3Ky Ha 3KOJormyeckylo obcTaHoBKy, ¢dnopy v dpayHy. MarHUTHbI COPOEHT MOXET ObITb MPUMEHEH
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1 peanun3oBaH Kak B NI06OM pervioHe, rae noTeHUMaibHO MOXET BO3HVKHYTb Pa3fivB, TaK U B TAKOM UyBCTBUTENbHOM
1 3KCTPEManbHOM, Kak ApKTudyeckas 30Ha 1 paioHbl KpanHero Cesepa.

TEKYLLAA CTAOVA PA3BUTUA

BbinyLeH onbITHBINM 06pa3eL,.

CBEZIEHWA O MPABOBOW OXPAHE
Mart. 2 665 440 PO, B01J20/30(2006.01), BO1J20/24(2006.01) «Cnocob nonyyeHus marH1THoro copbeHta» / E. C. Yiwa-
koBa, A. . Ywakos, E. A. KBaweBasa (Poccus).
MOTEHUWMAJIbHbBIE MOTPEBUTESTN /NN SANMHTEPECOBAHHbBIE B PA3PABOTKE
HedTenepepabaTbiBatowme npeanpuAaTUs, LEHTPbI JIMKBUAALMN aBapUHbIX Pa3fnBOB HedpTU; NpeanpusaTrs, Ha
KOTOpPbIX eXXeJHEBHO MPONCXOAMT 0Opa3oBaHUe YriepoacoAepKalLMxX OTXOAOB.
PYKOBOIWTEJIb PASPABOTKU

YwakoBa EneHa CepreeBHa, KaHanAaT TeEXHNYECKUX HayK, JOLEHT.

KOHTAKTHbIE A AHHbIE
E-mail: brels@list.ru
Ten.: (+8 923) 616 16 36
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XIX. YYPEXXJEHWUE O6PA30BAHUA
«POAHEHCKWUI FOCYOAPCTBEHHbIV OBJIACTHOW
3KOJI0ro-6MONOrMYECKUIA LIEHTP AETEN

N MOJIOAEXKW»

29. BUOPA3JIATAEMAA OHOPA30OBAA NMNOCYAA

OMNCAHWE PA3PABOTKH

O,D,HOpaBOBaFI nocyfa WrpPoKo ncnonb3yeTca B COBpeEMEHHOM O6LLI,ECTBE.
10 HeO6XOJJ,VIMbII;I anI/I6yT noxog4oB Ha npupoay, NMUKHUKOB U MHOIMX
npa3gHNKoB. OHa BOCTp66OBaHa obbeKkTamu O6LU,eCTBeHHOFO n 6blCTpOI’O
NMNTaHNA, peKoMeHAOBaHa B MaslaTOYHbIX NepeaBuMKHbIX NnarepAx, Hesame-
H/Ma ona CO6FHO,D,€HVIH CaHUTAPHO-TUTUEHNYECKNX N KapPaHTUHHbIX Mepo-
I'IpI/IﬂTI/IIZ. Mcnonb3oBaHme NnacTMKOBOM o,qupasoBoﬁ nocyabl npuBognuT
K 3HaYNTENNbHOMY HaKOMMEHUIO M1IaCTKa Ha NOJINTOHaX TKO n gnutenbHo-
My €ro pasnoxeHuto. M3rotoBneHue xe OAHOPAa30BbIX n3genumn m3 6|/|opa3-
JlaraeémMmbliX maTepuranoB NO3BONINT NPeAoTBPaTUTb HErATUBHOE BO3JeNncTame
nacThkKa Ha OKpyXatloLlyto cpeny. Kpome TOro, NCNoJib3OBaHHblE N3JeNnaA
MOryT CTaTb XOPOLNM OpraHn4yeCcknum yn06p6HI/IEM, a HeobblUHble CONOMEH-
Hbl€ TapeJyiku 1 BOBCE MOTYT 6bITb 6p6HAOM Hawen CTpaHbl.

TEXHWUYECKWE MPEUMYLLEECTBA

MpeumywectBa 6ropasnaraemoli Nocyabl oUYeBMAHbI: OHa yaobHa B mc-
Monb30BaHUM; He MPOMNYCKaeT BAAry, XXMp U Npoune XUAKOCTW; UMeeT Anu-
TeJIbHbIN NEPUOA CNY>KObl; He KPOLIWTCA 1 He JIOMAETCH; CTOMKas K pa3HbIM
TemrnepaTypHbIM PeXMMaM; BblAEPXKUBAET HU3KUE U BbICOKMUE TEMMNepPaTypbl;
He Cofep>KUT BPeHbIX BELLECTB, MOTOMY He 3aCOopAeT OKpY:KatoLLyio cpeay,
a HaobopOT CAYXUT XOPOLUMM OPraHUYecKM yoob6peHMeM, YBeNnInBaeT
nnogopoaue NoYBbl, NPENATCTBYs ee AerpagaLluu.

OMXMOAEMbI PE3YJIBTAT MPUMEHEHNSA

Mpepnonaraemas NPOAYKLUs MOXET UCMOMb30BaTbCA:

— KaK nocyaa UHAMBYAYaNbHOIO Ha3HAuYeHWsA B IETHUX NaNaTOUYHbIX MePeABUKHbIX larepsax 1 Ha Npa3aHUYHbIX Me-
ponpuATUsX;

— B pacCTeHneBoACTBE AJ1A BblCaAKN nsgenum;

-B I/IHd)OpMaLI,VIOHHO-I'IpOCBETVITEJ'IbCKVIX uenax onAa npuenievyeHnAa BHUMaHMA K BOMpPoCam nonmmepHon ynakoBKuM
M 3aMeLlleHNA ee Ha 3KOJIornyeckn 6e3onaCHyw nocyay, N3rotoBNeHHYI0 U3 HaTypaJibHbIX MaTeEPUANoB;

— KaK CyBEHUPHaA npoayKuunA.

TEKYLWAA CTAONA PA3BUTUA

BbinonHeHa HayuHO-UCCNefoBaTENbCKAA UM OMbITHO-KOHCTPYKTOPCKasA (TEXHONOrmyeckas) pabota.
BbinyLLeH onbITHBIN obpaseLl.
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CBEZEHWA O NPABOBOW OXPAHE

Pa6ota BbinonHeHa yyawmmunca YO «[poHEHCKMIN roCyiapCTBEHHBIN 061aCcTHOW 3KOMOro-61MoNorMyecknii LIEHTp
JeTel 1 MonogexKm» Nof pykoBoacTBOM MetoauncTa lNucaHko EkateprHbl MnxalnoBHbl U Neaaroros 4ONONHUTENIbHO-
ro obpasoBaHus TumoluKkoBoW EneHbl BnagrmmnpoBHbl 1 Anapuukon TaTbsiHbl EBreHbeBHbI.

MOTEHLUWAJIbHBIE MOTPEBUTENN W/WIT SAMHTEPECOBAHHbBIE B PASPABOTKE

YupexpaeHus o6pa3oBaHus, HaceneHue.,

PYKOBOAWTEJTb PA3PABOTKW

MncaHko EKaTepI/IHa MwxainoBHa, MEeTOoANCT, BbiCLUaA KBaJ'II/I(I)I/IKaLlI/IOHHaﬂ KaTeropus.

KOHTAKTHbIE AAHHbIE
E-mail: katjapis@bk.ru
Ten.: (+375 29) 587 17 36

30. BUOKOMMNOCT N BUOKOMIMOCTEPDI
(coBMeCTHO C rocyAapCcTBEHHbIM yupexaeHuem o6pasoBaHus
«CpepHas wkona N 8 r. [poaHo»)

OMNCAHWE PA3PABOTKN

B Hawein cTpaHe B nocsefHee BpeMsi OFPOMHOE BHYMaHMe YAeNnseTcd MAHK-
MM3aLMMN OTXOAOB 1 M3BJIEYEHMIO BTOPUYHBIX MaTepUanbHbIX PeCYPCOB B BUAE
nnacTuka, bymaru n cteksna. Bonpoc ytununsaumm nuileBbiX 0TXOA0B BO MHOTOM
0CTaeTCsA OTKPbITbIM. OCO6EHHO B yUpeKaeHNAX 06Lero cpegHero 1 AOLWKOMb-
Horo ob6pa3oBaHus, rae OHY 06E3BPEXKIMBAIOTCA XTOPCOAEPKALUMMI Npenapa-
TamMu U NepeaatoTcsa Ha 3aXOpPOoHEHWe. BMecTe ¢ TeM MHOMME MuLLEBble OCTATKN
HaCbILWEHbl MUKPO- N MAaKPO3NIEMEHTaMU 1 UX MOXKHO MCMOJNIb30BaTb B KOPbICT-
Hbix Lensax. CozaaHne 6IOKOMMNOCTEPOB 1 MONyUYeHre BbICOKOMUHEPANbHOro
6UoryMyca MOXeT PeLwmnTb 3To Npobnemy.

TEXHUYECKWME NPEMMYLLIECTBA

Mpeunmyluectsa 6rokomnocTta oueBnAHbI. [lokasaHo, 4to buorymyc oboratua-
€T NoYBy MUKPO3JIEMEeHTaMW, FOPMOHaMU, BUTaMVHaMN U T'YMUHOBbBIMI Belwe-
CTBaMM, ynyuyllaeT N0JOPOANE NMOYBbI, OKa3biBaeT CTUMYyNUpPYIOLLee fencTBMe
Ha pacTeHus, yBENMUYNBAET BCXOXKECTb CEMAH U MPVKMBAEMOCTb PaCTEHUIA NPW
nepecapke, obnafaet CBOMCTBaAMM HakaniuBaTb BRary, MoBbilLAeT ypoxai-
HOCTb CeJIbCKOXO3ANCTBEHHDIX KyNbTyp, yyyllaeT KayecTBO NMPoAyKuun, no-
BblLIAET YCTOMUYMBOCTb PACTEHUIN K GONE3HAM, CIYXMT NpodunakTnyeckmm
CpefcTBOM OaKTepuanbHbIX, TPUOKOBbLIX 1 PakoBbiX 3aboneBaHuiA, cnocob-
CTBYeT HOBOOOpa30BaHNIO U pereHepaLy MOYB 1 MHOrOe Apyroe.

OXWUIAEMbIV PE3YNBTAT MPUMEHEHUSA

I'Ipep,nonaraemaﬂ npoayKkunAa MOXKET WUCNoNb30BaTbCA B KaydecTBe yAo-
6pEHI/IFI, ANA NPUroToBNEHUNA Pa3/INYHbIX FPYHTOB MOA paccay, 3aMeHbl
NCTOWEHHOro nnogopoAHOro CnoA no4vye U CTapbliX ra3OHHbIX ﬂOKprTVII7I,
PeKyNbTBaLU HapylWeHHbIX 3eMeJlb N MNOJINFTOHOB. nOCKOJ'Ibe 6MOKOMMNOCT ABNAETCA NErKUM opraHn4yecknm
y,[l,06p6HI/IEM €ro MOXHO WCnoJib30BaTb B ﬂaHﬂluad)THO-KOMI'IJ'IEKCHOM N BEPTUKAJZIbHOM O3eNeHeEHUN ONA CO3-
AaHNA CafoB Ha KpblwaX, MNOAOKOHHUKaX, 6anKoHax. Co3gaHue 6VIOKOMI'IOCTepa Ha Tepputopun ydpexae-
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HUA MO3BONIUT pPewnTb Npobniembl NpuobpeTeHUs MOYBbl ASA  paccagbl,
nepecagku pacTeHUin u oborauleHns 3emesib Yy4ebGHO-OMbITHOrO Yy4yacTKa, !
a B dly4yaax ysBennyeHumA MacwtaboB — M3BNeKaTb U3 3TOro onpeneneHHyto ;
3KOHOMMYECKYI0 MPUObISb B PaMKax LWKONbHOM 6r3Hec-komnaHnu. Kpome Toro, §
ObICTPOE Pa3MHOXKEHME YepBel NPV BEPMUKOMIMOCTUPOBAHUN NMO3BOJIUT MOJTY-
YyaTb BbICOKOOENIKOBBIV NPOAYKT A/l OTKOPMa NTULbl U pa3BefeHUsi pbiObl Tak-
Ke C onpefeneHHOM SKOHOMNYECKOW BbIrOLOMN.

TEKYLWAA CTAONA PA3BUTUA

BbinonHeHa Hay4YHO-nccanegoBatenbCkaa U ONbITHO-KOHCTPYKTOPCKAA (TexHonornueckasn) pa60Ta.

BbinyLueH onbITHbIN 06paseL,.

CBEAEHMA O MPABOBOI OXPAHE

Pabota BbinosiHeHa yyawmmmucs YO «CpegHsas wkona N28 1. pogHo» nog pykoBoacTBoM metogucTa YO «Ipog-
HEeHCKUI roCyAapCTBEHHDbI 06N1aCTHOWN 3KONOro-6MoNornyYecknin LEHTP AeTeil n Monofexun» MNincaHko EkatepuHbl
MuxaiinosHbl 1 yuuntens 6uonorun N'YO «CpegHsas wkona Ne8 r. poaHo» CtedpaHoBMY XaHHbI IropeBHbI.

MOTEHUWAJIbHBIE MOTPEBUTENN WN/WIT SAMHTEPECOBAHHbBIE B PASPABOTKE

Yy pexpeHna O6pa3OBaHI/IFI, HaceneHme.

PYKOBOAWTEJIb PASPABOTKU

MNMucaHko EkaTeprHa MurxanoBHa, METOANCT, BbICLIAA KBaNUPUKALIMOHHAA KaTeropus.

KOHTAKTHbIE AAHHbIE
E-mail: katjapis@bk.ru
Ten.: (+375 29) 587 17 36
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XX.TOCYAAPCTBEHHOE YYPEXAEHUE
OBPA30OBAHUNA «TMMHA3UNA N2 6
VUMEHU O©. 3. A3EPXKUHCKOIO»

31. PA3PABOTKA DODEKTUBHOWU CUCTEMbI BTOPUYHOIO
NCNoJib30OBAHUA OTPABOTAHHOIO U HENPUTOAHOIO
ANA KYJINHAPUUN MACIIA

OMUCAHWE PA3PABOTKH

PaspaboTaHa 3konornyeckn 6e3onacHas 1 SKOHoMnYeckun 3¢ eKTMBHaAA cMcTeEMa nepepa-
60TKM OTPabOTaHHBIX MW HEMPUIOAHBIX s KYNMHAPUM Macen B LieHHble NpoayKTol. Mpeg-
naraeTcsa u3 oTpaboTaHHOro UM HEMPUIOAHOIO Af1A KYMHAPUM Macsia Npon3BoanTs bruoan-
3eNbHOe TOM/IMBO U aHTUCENTUYECKOE CpeacTBo. bruoansenb — sKonornyHoe TonanBo Ans
TPAHCMNOpPTa: B CPAaBHEHMM C OObIYHBIM AM3€eSIbHBIM TOM/IMBOM OH MOYTU HE COAEPXKUT Cepbl
M Npy 3TOM MOABepraeTca NPakTUYECKM NMoHOMY Guonoruyeckomy pacnagy. B Pecnybnu-
ke benapycb notpebutenammn 6noau3enbHOrO TOMMBa ABAAIOTCA arpapHble NPeanpuaTrs.
Hanpumep, B foMenbcko 06nacTy Ha 3TOT BMA TOMMBA NepeBeaeHo 75 % cenbxo3mallyiH.
Mo nHbopmaLmy FoMeNbCKOro o6NIMCNONKOMa, 3a CHET MCMONb30BaHMA AU3TONMBA C 61o-
Lob6aBKoM cenbxo3npeanpuATUsa 061acT MO COKOHOMUTL B 2022 . okosno 10 mapg pyo.

Takxe cywwecTByeT 60MbLION CNPOC HA MPOU3BOACTBO AaHTUCEMNTUYECKNX CPEACTB B CBA3M
C YBeNMUYeHnem KoNmM4yecTBa NPoCTyHbIX 33601eBaHU.

TEXHUYECKWME MPEUMYLLECTBA

Ha paHHbI MOMEHT He U3BECTHbI CllyYan NPUMeHeHUs B T, [POAHO NOAOGHbIX TEXHOMOMNIA.
Mo paHHbIM [MaBHOrO CTaTMCTMYECKOro ynpasneHnsa IpogHeHCKon obnacTu B T. [poaHo 3a-
peructprupoBaHo 6onee 400 06bEKTOB OOLLECTBEHHOIO NUTaHWA, No MPOAHEHCKON obnacTu
B Uenom — 6onee 1200, no3ToMy opraHu3aL s NPOU3BOACTBA MO SKONIOrMYeCKon nepepa-
60TKe OTXO[0B PACTUTESIbHBIX U >KMBOTHbIX XNPOB TaKMX NpeanpuaTuic byaet onpasgaHa.

OMXMOAEMDbI PE3YJIBTAT MPUMEHEHNSA

OT nepepaboTkn oTpaboTaHHbIX NULLEBbLIX Maces B G1oAM3esb 1 aHTUCENTUYEeCKoe cpea-
CTBO OXKMJAETCA 3HAUYMTENbHbIN COLMaNbHO-3KOHOMUYECKNA SO dEKT:

— yTrnu3aumsa oTpaboTaHHOro Macsia U HegonyLLeHVEe 3arpA3HEHNA OKPY»KaloLLen cpeabl;
- co3faHne paboumnx MecT;

— NPOW3BOACTBO BOCTPEOHOBAHHOW KOHKYPEHTOCNOCOOHO MO LieHe NpoayKuuy;

— MUHVMM3aLMA 3aTpaT U UCMOJSIb30BaHMe B MPOV3BOACTBE BTOPUYHOIO CbIPbS.

TEKYLLAA CTAOUA PA3SBUTUA

BbinonHeHa HayuHo-uccnefoBatebckan paboTa No onpefeneHnio peHTabenbHOCTU NepepaboTKM 0TPaboTaHHbIX
W HENPUrOAHbIX ANA KYNMHapyUn Macen.
CBEZEHWA O NMPABOBOW OXPAHE

Pa6ota BbinonHeHa yvawummca YO «fmmHasua N2 6 nmeHmn @. 3. [13epKMHCKoro r. [pogHO» noj pyKoBOACTBOM
yuutenei buonorun borgaHoson Ennsaeetsbl BagumosHbl 1 bapaHoBoli Jliogmunbl iBaHOBHbI.
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MNOTEHUWAJIbHBIE MOTPEBUTENN U/UNN 3ANHTEPECOBAHHbIE B PA3PABOTKE

EBponencknin pbIHOK, PblHKK A31aTCKO-TMXOOKeaHCKOro perrnoHa, CeBepHol AMepurKy, JTaTUHCKON AMepPUKN.

PYKOBOAWTEJTV PASPABOTKI

borpaHoBa EnvsaBeTa BagrmoBHa, bapaHosa /liogmuna MiBaHOBHa, yunTens bruonorum.
KOHTAKTHbIE AAHHDbIE

E-mail: yelizaveta.yelizaveta.bogdanova@mail.ru
Ten.: (+375 29) 546 26 37, (+375 29) 58200 16
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I. SNPO “SPC OF THE NATIONAL ACADEMY
OF SCIENCES OF BELARUS FOR BIORESOURCES”

1. DEVELOP A TECHNOLOGY FOR THE PROCESSING
OF ORGANIC WASTE AND THE PRODUCTION
OF HIGHLY EFFECTIVE ORGANIC FERTILIZERS

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

The resulting liquid humic fertilizers (LHF) contain
. F JOM{IEBLIE HABOSHEIE YEPFEBH
a concentrate water-soluble and alkali-soluble components ,-A

of biohumus have advantages in terms of the range of use, O] EISENIA FOETIDA [SAVIGNI, 1828)

the set of trace elements and the complex effect of both
growth-stimulating and protective properties. Waste-
free production technology ensures maximum extraction
of biohumus components and greatly enhances their
physiological activity when converted into water-soluble
salts of humic acids. The dried sediment of biohumus
after extraction is a highly valuable component for soil
mixtures. LHF are used for root, foliar treatment of plants,
seed treatment and are most effective in greenhouse
conditions, compatible with other drugs used. One-time
processing of vegetable crops increases the yield by
40-50 %, optimizes the content of microelements with
a decrease in the content of nitrates by 2.5-4.0 times,
reduces the dose of mineral fertilizers and chemicals by up to 50 %, significantly reduces the total and specific costs,
fuel consumption, depreciation of agricultural machinery and load on the soil.

TECHNICAL ADVANTAGES

The developed technology is unique for Belarus and the CIS countries. In relation to the best foreign and domestic
analogues, the final one has a significant advantage, which consists in an increased content of nutrients (P, N, K)
and strains of microorganisms, including nitrogen-fixing and phosphate-mobilizing bacteria. The final product has a
wider spectrum of action than the known analogues.

EXPECTED RESULT OF APPLICATION

Improving the efficiency of agricultural production by reducing the vegetation period of plants, increasing plant
resistance to diseases, reducing the content of nitrates and nitrites in finished products, increasing the microelement
composition, reducing the chemical and mechanical impact on the soil, and reducing the financial costs of organizing
agricultural production.

CURRENT STAGE OF DEVELOPMENT

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

INFORMATION ON THE LEGAL PROTECTION
Patent pending.



ECOLOGY AND WASTE MANAGEMENT 6 5

POTENTIAL CONSUMERS AND INTERESTED PARTIES

Agricultural enterprises, population, gardening organizations, farms.

DEVELOPMENT MANAGER

Svetlana Maksimova, Head of the Sector of Vermitechnologies and Physicochemical Research Methods, Candidate
of Biological Sciences, Associate Professor.

CONTACT INFORMATION
E-mail: soilzool@mail.ru
Tel.: (+37517) 37992 19, (+375 29) 708 05 54
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Il. STATE RESEARCH INSTITUTION “INSTITUTE
OF MICROBIOLOGY OF THE NATIONAL ACADEMY
OF SCIENCES OF BELARUS”

2. MICROBIAL PREPARATION “BIONEIT” FOR ACTIVATING
CLEANING AND ABSORBING ODORS IN CLOSED BIOLOGICAL
TREATMENT FACILITIES

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

Biological product for activating cleaning and eliminating odors in closed systems of biological treatment facilities.
The drug is based on highly active strains of microorganisms that have a high destructive potential in relation to
a number of foul-smelling compounds (mercaptans, volatile fatty acids and other reduced compounds — amines,
aldehydes and ketones) formed as a result of biological decomposition of organic substances, as well as proteins and
carbohydrates.

TECHNICAL ADVANTAGES

No analogues.

EXPECTED RESULT OF APPLICATION

The drug will allow:
- to intensify cleaning in the systems of biological treatment facilities by 1.5-2.0 times;

- eliminate foul-smelling odors at biological treatment facilities of industrial enterprises and
in the territories adjacent to them;

- reduce material costs for cleaning due to the minimum amount of consumables and
reagents;

- reduce the amount of waste from treatment facilities;
- reduce the anthropogenic load on the territories adjacent to the treatment facilities.

CURRENT STAGE OF DEVELOPMENT

Performed research and development work.
Prototype released.

INFORMATION ON THE LEGAL PROTECTION

Not patented. Know-how has been developed for the technology of obtaining a biological product.

POTENTIAL CONSUMERS AND INTERESTED PARTIES

Industrial enterprises of various profiles.

DEVELOPMENT MANAGER

Alena Hlushan, Head of Laboratory, Candidate of Biological Sciences, Associate Professor.

CONTACT INFORMATION
E-mail: gem@mbio.bas-net.by
Tel.: (+37517) 31016 25
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3. MICROBIAL PREPARATION “BIOSEF” FOR CLEANING AQUEOUS
SOLUTIONS FROM A MIXTURE OF THE MOST COMMON SOLVENTS
BASED ON ETHERS AND ALCOHOLS

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

Biological product for cleaning aqueous solutions from a mixture of the most common
solvents based on ethers and alcohols. The drug is based on highly active strains of
microorganisms with a high destructive potential in relation to solvents based on ethers (butyl
cellosolve, ethyl acetate and butyl acetate) and alcohols (ethanol, butanol, propanol). Highly
concentrated preparation — the content of degrading microorganisms in the preparation is at
least 11010 CFU/ml. Does not require constant application.

TECHNICAL ADVANTAGES

In terms of efficiency, it is not inferior to the best world analogue MICROBELIFT/
OS (MICROBE-LIFT, USA), 4.32 times cheaper in terms of the cost of wastewater treatment and
odor neutralization.

EXPECTED RESULT OF APPLICATION

The introduction of biotechnology for the purification of aqueous solutions from solvents using the microbial
preparation “BioSEf” will allow:

— ensure the purification of aqueous solutions from a mixture of solvents by 85-100 %;

- reduce material costs for cleaning due to a decrease in the amount of consumables and reagents;
- reduce the risk of occupational diseases for employees involved in hazardous production;

- reduce the technogenic impact of industrial enterprises on humans and the environment.

CURRENT STAGE OF DEVELOPMENT

Performed research and development work.
Prototype released.

INFORMATION ON THE LEGAL PROTECTION

Not patented. Know-how has been developed for the technology of obtaining a biological product.

POTENTIAL CONSUMERS AND INTERESTED PARTIES

Industrial enterprises of various profiles.

DEVELOPMENT MANAGER

Alena Hlushan, Head of Laboratory, Candidate of Biological Sciences, Associate Professor.

CONTACT INFORMATION
E-mail: gem@mbio.bas-net.by
Tel.: (+37517) 31016 25
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I1l. STATE SCIENTIFIC INSTITUTION “V. A. BELY
METAL-POLYMER RESEARCH INSTITUTE

OF THE NATIONAL ACADEMY OF SCIENCES
OF BELARUS”

4. WOOD-POLYMER COMPOSITES AND PRODUCTS BASED ON THEM

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

Wood-polymer composites (WPC) y —— - _
are multicomponent materials ! _ l -
based on thermoplastic polymer —_— L :
binders (polypropylene, polyethylene, - : s .
polyvinyl chloride), fillers in the form | | | r—
of wood waste and/or waste products . o=
from WPC, technological and targeted ==
additives. WPC are intended for the . =
production by extrusion of profile- |
molded and sheet products for ! e =

construction, industrial and technical or Floorboard made of WPC (decking)

household purposes that do not contact
with food products, as well as for production of molded products by hot pressing,
including the use of finishing materials.

The main characteristics of products based on the developed composites:
- the volume of secondary raw materials — at least 20 %;

- water absorption in 24 hours — no more than 5 %;

- bending strength — not less than 30 MPa;

- impact strength — not less than 5 kJ/m2

The technological process of manufacturing WPC is not associated with the risk
of accidents, environmental pollution, and other negative consequences.

Batten and wainscoting made of WPC

[N — T —

TECHNICAL ADVANTAGES T

Scientificandtechnical level at the time of production r
development: in relation to the best domestic and
world samples in terms of water absorption, bending |
strength, impact strength, energy consumption for
production — at the level of analogues.

i w

e |
The competitiveness of products made from | _,:_j""

WPC is determined by the possibility of widespread WPC ceiling sheet and detail (cab of MTW tractor)
use of secondary thermoplastics and substandard

woodworking waste, as well as the lower cost of

products compared to foreign analogues.

EXPECTED RESULT OF APPLICATION

Increasing the volume of wood waste processing, the creation of new high-tech materials, including the use of
secondary polymer materials.
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Growth in sales of wood-polymer composites for the automotive industry, construction, agricultural engineering in
the markets of the Republic of Belarus and neighboring countries.

Creation of new jobs.

CURRENT STAGE OF DEVELOPMENT

Research or development (technological) work has been completed.
Development is introduced into production.
A pilot batch of profiled and molded products from WPC was produced.

INFORMATION ON THE LEGAL PROTECTION

Property rights to the results of the work, including those capable of legal protection, belong to the MPRI of the
NAS of Belarus.
POTENTIAL CONSUMERS AND INTERESTED PARTIES

Organizations of the housing and communal services system, enterprises of the automotive and tractor industry,

the automotive and construction industries.
DEVELOPMENT MANAGER

Viktor Shapovalov, Head of the Department “Composite Materials and Polymer Recycling’, Doctor of Technical

Sciences, Professor.

CONTACT INFORMATION
E-mail: shapovalov@mpri.org.by
Tel.: (+375 232) 340 597
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IV. STATE SCIENTIFIC ESTABLISHMENT

“THE POLESIE AGRARIAN ECOLOGICAL INSTITUTE
OF THE NATIONAL ACADEMY OF SCIENCES

OF BELARUS”

5.TECHNOLOGY FOR RECYCLING INDUSTRIAL WASTE
AND SEWAGE SLUDGE INTO ORGANIC FERTILIZERS

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

Anaerobic digestion with subsequent dewatering is an effective and cost-
effective technological method for processing sludge of industrial wastewater
from dairy plants into fertilizers with favorable agrochemical and sanitary-
hygienic properties.

The sewage sludge of milk processing plants is characterized by a high content
of organic matter (over 75 %), contains elements of plant nutrition (N — up to
4.0 %, P,O, — up to 5.0 %, K,O — 1.0 %). The presence of TM ions in sludge is
insignificant, which does not limit its use as a starting material for fertilizer
production.

In accordance with the requirements of GOST 2.114-95 “International Standard &
Unified System of Design Documentation. Technical Specifications’, TU BY
200027027.042-2021 “Fertilizer organic "Eco-Dar" for agricultural crops” were
developed.

Organic fertilizer “Eco-Dar” is intended for use in agricultural production and in §
household plots and is produced with the use of digested sediments of industrial fa
wastewater treatment facilities of JSC “Pruzhansky Dairy Plant” (the technology Fertilizer effect on corn yield
can be adapted to most dairy processing enterprises).

Organic fertilizer “Eco-Dar” can be applied to the soil:

— by area method, i. e. by spreading on the soil surface;

- local method, i. e. in a well under each plant.

When preparing soil mixtures it recommended:

-1 part of fertilizer mixed with 10 parts of sod soil.

When growing crops it is recommended to apply the organic fertilizer “Eco-Dar” at a dose of 8 10 t/ha (0.8-1.0 kg/m?).

Organic fertilizer “Eco-Dar” for crops has an after effect within 2 years, the product is environmentally friendly,
fertilizer is easy to apply to the soil with the equipment for the application of organic fertilizers, low dose of application,
no weed seeds, increases the yield by 14.1-52.4 %, contains all the necessary nutrients and microelements, improves
soil structure and increases its fertility for a long time. Organic fertilizer provides a balanced nutrition of crops and
creates conditions for obtaining environmentally friendly products.

TECHNICAL ADVANTAGES

The energy-efficient technology of physical-chemical processing of industrial sewage sludge by using the
stabilization technology of sewage sludge mixture and other industrial wastes in anaerobic conditions, combined
with the subsequent forced dewatering of substrate for fertilizer production as an alternative to biothermal treatment
of sewage sludge (composting) in the absence of equipped hydroinsulated composting sites is implemented.
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EXPECTED RESULT OF APPLICATION

The fertilizer increases the yield by 14.1-52.4 %. The use of sewage sludge for fertilizer production saves waste
producers money on environmental tax payments.

CURRENT STAGE OF DEVELOPMENT

The development has been put into production. Certification of finished products is underway in the Republic of
Belarus.

INFORMATION ON THE LEGAL PROTECTION
No.

POTENTIAL CONSUMERS AND INTERESTED PARTIES

Dairy processing enterprises of Belarus.

DEVELOPMENT MANAGER
Anatoli Litskevich, Head of Laboratory.

CONTACT INFORMATION
E-mail: hydropaei@gmail.com
Tel.: (+375 162) 25 80 05

6. TECHNOLOGY FOR THE USE OF ORGANIC FERTILIZERS
BASED ON GRAIN WASTE

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

For the production of fertilizer by composting we use waste cattle
livestock complexes (cattle) and cereal waste (in a ratio of 7:1), which are
by-products of agricultural and grain processing industries.

The resulting fertilizer is characterized by high content of organic
matter (not less than 50 % on dry matter), contains nutrients (N — not
less than 0.3 %, P,O, — not less than 0.2 %, K,O — not less than 0.2 % on
natural moisture). The presence of germinating seeds in the fertilizer does + &&
not exceed 300 thousand pcs/t.

The fertilizer is designed to improve soil fertility of agricultural lands 4
and increase yields of fodder crops (corn, etc.).

The fertilizer is used to grow corn and other fodder crops, and

the application rates are set in accordance with organizational and
technological standards for crops cultivation.

i i

Organic fertilizer based on grain waste and
litterless cattle manure

On sandy and sandy loamy soils the dosage of the fertilizer for corn is 40-60 t/ha.

TECHNICAL ADVANTAGES

A new technology for recycling waste from grain processing enterprises.

EXPECTED RESULT OF APPLICATION

Solving the problem of recycling waste of grain processing enterprises on the basis of developed scientific
and technical documentation provided to consumers.
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The application of grain wastes under winter rape crops in
doses 5-20 t/ha allowed to receive in addition to the control
from 58.0 to 130.1 c/ha, corn in doses 5-60 t/ha — from 33.0 to
68.5 c/ha of yield of green mass.

CURRENT STAGE OF DEVELOPMENT

Development is introduced into production.

INFORMATION ON THE LEGAL PROTECTION

Scientific and technical documentation is provided to
consumers on the basis of a license agreement. Technical
specifications for organic fertilizers based on animal waste and
waste of grain processing enterprises TU BY 290986590.001-
2018 “Organic fertilizer based on animal waste with the addition of animal waste” and “Recommendations on the use
of agricultural enterprises as an organic fertilizer”. Methodological recommendations on the use of agro-industrial
complex grain waste as organic fertilizer were developed.

Grain waste

POTENTIAL CONSUMERS AND INTERESTED PARTIES

Enterprises of the milk industry.

DEVELOPMENT MANAGER

Andrey Soroka, Head of Laboratory, Candidate of Agricultural Sciences.

CONTACT INFORMATION
E-mail: info@paei.by
Tel.: (+375 162) 25 80 05

7. TECHNOLOGY OF BIOPROCESSING AND USE

OF WASTE FROM MUNICIPAL SEWAGE TREATMENT PLANTS
AS ORGANIC FERTILIZERS (jointly with Institute of Microbiology

of the National Academy of Sciences of Belarus)

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

Technology of bioprocessing of low-hazard sewage sludge from municipal sewage treatment plants. Fertilizers
of improved composition with the addition of sewage sludge produced on the basis of cattle manure using wastes
of municipal treatment facilities of Brest region (code 843900 “Other sewage treatment sludge, not included in group
| B”), having the 4th class hazard, mass fraction not exceeding 10 %, were developed.

Organic fertilizers of improved composition with the addition of sewage sludge both in the direct action and in the
first year of after action had a significant effect on increasing the yield of green mass of maize relative to the option
without fertilizers.

Fertilization increased the nutritive value of green mass of maize. The obtained plant products according
to the maximum permissible level of heavy metals corresponded to the standards for green fodder.

Application of fertilizers improved water-physical and agrochemical properties of soils. The content of mobile
forms of heavy metals in the soil did not exceed the maximum allowable concentrations, and the mass concentration
of pesticide residues was below the standard values of this indicator. Fertilizers had a favorable effect on soil biocenosis,
as evidenced by the increase in the biomass and the total number of microorganisms.
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Growing flower seedlings on potting soil using sewage sludge in the greenhouse

Seedlings of Salvia, Ursinia, Matricaria, Coleus, Petunia and Ceneraria were grown on the soils. It was found that the
growth and development of plants on the soils using sewage sludge did not lag behind those grown on the control
greenhouse soils, and in some cases exceeded the indicators of the control plants.

The grown seedlings of flower crops were used to create green areas in the open ground. The survival rate
of the plants in the open ground was 100 %. Subsequently, good growth and development of flower crops was noted.

Lawn mulching with the use of sewage sludge helped to improve the quality of the lawns.

The technical conditions TU BY 290061754.006-2019 “Organic fertilizers of improved composition with addition
of sewage sludge”and TU BY 290061754.007-2019“Soil-soil with use of sewage sludge”were developed. Technological
regulations for bioprocessing of low-hazard sewage sludge from municipal sewage treatment plants were developed.

TECHNICAL ADVANTAGES

Solving the problem of waste disposal of municipal sewage treatment plants.

EXPECTED RESULT OF APPLICATION

We propose a cost-effective way of recycling wastes of municipal sewage treatment plants for their use in agriculture,
horticulture and green construction as organic fertilizers and components of soils.

CURRENT STAGE OF DEVELOPMENT

Development is introduced into production.

INFORMATION ON THE LEGAL PROTECTION

Scientific and technical documentation is provided to consumers on the basis of a license agreement.

POTENTIAL CONSUMERS AND INTERESTED PARTIES

Municipal companies, greenhouse companies.

DEVELOPMENT MANAGER

Andrey Soroka, Head of Laboratory, Candidate of Agricultural Sciences.

CONTACT INFORMATION
E-mail: info@paei.by
Tel.: (+375 162) 25 80 05
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8. TECHNOLOGY OF PRODUCTION AND USE
OF ORGANO-BACTERIAL FERTILIZERS BASED
ON SEPARATED WASTE OF CATTLE BREEDING COMPLEXES

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

Organo-bacterial fertilizer on the basis of separated waste of cattle-breeding
complexes, subjected to microbiological processing. The fertilizer is intended for
use in agricultural production to improve soil fertility and increase crop yields.

Mass fraction of organic matter is not less than 70 % of dry matter.

Mass fraction of moisture not less than 92.0 %.

Acidity (pHCI) 6.0-8.5 pH units.

Mass fraction of total nitrogen not less than 0.15 % for natural moisture.
Mass fraction of total phosphorus not less than 0.05 % for natural moisture.

Mass fraction of total potassium not less than 0.10 % for natural humidity.

A mixture of microbial preparations Deammon (TU BY 100289066.135-2015)
and CBO-intens (TU BY 100289066.147-2018) is used to accelerate the processing S
of separated wastes of cattle livestock complexes. & 7 h

Application of separated manure
with microbial preparations

7

soils — 30 kg N/ha per cutting, during the growing season — 90 kg N/ha.

TECHNICAL ADVANTAGES

Solving the problem of waste disposal of cattle breeding complexes.

Seeding of awnless bromegrass
with separated manure
Production of organic-bacterial fertilizers on the basis of separated wastes of cattle and microbial preparations

farms improves the water-physical properties of soil (reduced density, increased

porosity, air content and total moisture capacity), increases the content of mineral nutrients (mobile phosphorus and

potassium), which causes activation of soil microflora and increased intensity of mineralization processes, contributing

to intensive growth and development of plants and, consequently, increased yields of forage crops.

EXPECTED RESULT OF APPLICATION

CURRENT STAGE OF DEVELOPMENT

Development is introduced into production.

INFORMATION ON THE LEGAL PROTECTION

Scientific and technical documentation is provided to consumers on the basis of a license agreement.

POTENTIAL CONSUMERS AND INTERESTED PARTIES

Cattle breeding companies.

DEVELOPMENT MANAGER

Andrey Soroka, Head of Laboratory, Candidate of Agricultural Sciences.

CONTACT INFORMATION
E-mail: info@paei.by
Tel.: (+375 162) 25 80 05
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V. A.V. LUIKOV HEAT AND MASS TRANSFER INSTITUTE
OF THE NATIONAL ACADEMY OF SCIENCES OF BELARUS

9. HIGH-EFFICIENCY METHOD OF THREE-STAGE COMBUSTION
OF SOLID BIOFUELS IN TWO-CHAMBER CYCLONE-BED FURNACES

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

In cyclone-bed combustion devices bed combustion of fuel in a
fluidized (fixed) bed is combined with vortex afterburning of removed
small fractions and gaseous combustible products in the above-bed
space.

The cyclone-bed furnace consists of a vortex combustion
chamber (1) with a fixed or fluidized bed and an afterburner
chamber (2), which are separated by a pinch (3). Primary air is supplied
under the bed, and secondary air is tangentially above the bed,
creating an intense swirling gas flow in the combustion chamber. The
process of fuel combustion in a cyclone-bed furnace is three-stage.
The first stage of combustion is carried out in a fluidized (fixed) bed,
the second — in the lower chamber (1), and the third, afterburning —

in the upper chamber (2). Schematic diagram of a cyclone-layer furnace:
Scope of development: small-scale power generation. 1 — combustion chamber (vortex chamber),
2 — afterburner chamber, 3 — pinch,
4 —fluidized (fixed) bed, 5 — fuel inlet,
Main design, technological and technical and operational 6 — tangential secondary air inlet,
characteristics: 7 — primary air inlet, 8 — gas distribution grid,
9 — removal of combustion products,
10 — secondary air inlet nozzles

Purpose: combustion of local solid biofuels.

- low excess air ratios: 1.15-1.25;
- efficiency up to 92 %;

- metal consumption reduction (compared to traditional fluidized
bed boilers) by 20-30 %;

— the content of CO in the exhaust gases is much lower than the requirements of regulatory documents.

TECHNICAL ADVANTAGES

The main advantages of the three-stage combustion technology of solid biofuels in cyclone-bed furnaces are: high-
quality vortex mixing of volatile and unburning combustion products with secondary air supplied tangentially to the
above-bed space; a significant reduction in the entrainment of small particles due to the action of centrifugal force; a
noticeable decrease in the above-bed space and, consequently, the dimensions of the furnace. This makes it possible
to implement a furnace process with a higher thermal stress of the furnace volume, improve the fuel burnup depth
and, by reducing the excess air coefficient, increase the efficiency of the boiler (by 2-4 % compared to analogues),
reduce capital and operating costs for draft equipment.

EXPECTED RESULT OF APPLICATION

Increasing the efficiency and environmental friendliness of burning solid biofuels at energy facilities in the Republic
of Belarus.

CURRENT STAGE OF DEVELOPMENT

A prototype was released.
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INFORMATION ON THE LEGAL PROTECTION
Patents of the Republic of Belarus No. 7853, 8360, 12090, 23746.

POTENTIAL CONSUMERS AND INTERESTED PARTIES

Housing and communal services enterprises, wood processing enterprises, enterprises for the production and
processing of agricultural products.

DEVELOPMENT MANAGER

Evgenii Pitsuha, Head of the Laboratory of Chemical and Energy Processes, Doctor of Engineering Sciences.

CONTACT INFORMATION
E-mail: pit.ea@mail.ru
Tel.: (+37517) 370 24 80
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V1. REPUBLICAN UNITARY ENTERPRISE “SCIENTIFIC
PRACTICAL CENTRE OF HYGIENE"

10. METHOD FOR DETERMINATION OF LISINOPRIL DIHYDRATE
IN ATMOSPHERIC AIR BY SPECTROPHOTOMETRIC METHOD

BRIEF DESCRIPTION OF INNOVATIVE DEVEPMENT

Scope of application: atmospheric air control. NH
Purpose: quantitative determination of lisinopril dihydrate in 2

atmospheric air.
Main characteristics: measurements of the mass concentration
of lisinopril dihydrate in atmospheric air are performed by 0 OH
the spectrophotometric method. Atmospheric air sampling Y
is carried out by aspiration through the filter. The time and

[
speed of sampling depends on the expected concentration N’/\\T/
H

of lisinopril dihydrate. The principle of the method is based )\

on the interaction of lisinopril dihydrate in methanol with 0 /" TOH
p-chloroanilic acid to form a colored complex compound, the

color intensity of which is proportional to the concentration of

lisinopril dihydrate, followed by spectrophotometric measurement of the colored reaction product at a wavelength of
500 nm. The technique has the following metrological characteristics: repeatability limit 11 %, intermediate precision
limit 28 %, relative expanded uncertainty 23 %, measurement range 32 to 1,200 pg/m?3.

TECHNICAL ADVANTAGES

Technical advantages: the use of a metrologically certified method makes it possible to improve the quality and
efficiency of monitoring the content of lisinopril dihydrate in the atmospheric air, to use widely used equipment that
is equipped with testing laboratories that control emissions from enterprises.

Scientific and technical level: made at the level of world novelty.

EXPECTED RESULT OF APPLICATION

Providing laboratory research to determine the content of lisinopril dihydrate in the atmospheric air, which will
improve the efficiency of monitoring the safety of the environment.

CURRENT STAGE OF DEVELOPMENT

Research or development (technological) work has been completed.

INFORMATION ON THE LEGAL PROTECTION
No.

POTENTIAL CONSUMERS AND INTERESTED PARTIES

Production laboratories of enterprises that monitor the state of atmospheric air quality, research, scientific and
practical institutions working in the field of environmental safety, bodies and institutions of state sanitary supervision,
and other interested organizations.
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DEVELOPMENT MANAGER

Galina Erm, Leading Researcher, Laboratory of Industrial Toxicology, Candidate of Biological Sciences.

CONTACT INFORMATION
E-mail: chromatographic@rspch.by
Tel.: (+37517) 37908 57, (+375 29) 619 22 57

11. SPECTROPHOTOMETRIC METHOD FOR THE DETERMINATION
OF THE PHARMACEUTICAL SUBSTANCE AMBROXOL
HYDROCHLORIDE IN ATMOSPHERIC AIR

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

Scope of application: atmospheric air control.
Purpose: quantitative determination of ambroxol hydrochloride in atmospheric air.

Main characteristics: measurement of the mass concentration of ambroxol & Wi
hydrochloride in the air is carried out spectrophotometric method. The principle ] '
of the method is based on concentrating ambroxol hydrochloride from the air on
AFA-VP-20-1 filters, extracting it from the filters with methanol, concentrating the
extract by complete removal of methanol, and dissolving the dry residue in distilled

water, Reaction with 3-methyl-2-benzothiazolinone hydrazone hydrochloride in the ‘ “ ‘ .
presence of cerium (IV) sulfate ammonium and the subsequent determination of the ‘
crimson colored reaction product by spectrophotometric method at a wavelength of

570 nm.

The limit of quantitative determination of the mass concentration of ambroxol hydrochloride in atmospheric air
is 48 pug/m3. The technique has the following metrological characteristics: repeatability limit 13 %, intermediate
precision limit — 32 %, relative expanded uncertainty — 23 %.

TECHNICAL ADVANTAGES

Technical advantages of using a metrologically certified methodology:

- the use of a metrologically certified method will make it possible to conduct sanitary and hygienic studies to
determine the residual content of ambroxol hydrochloride in the atmospheric air with a sensitivity that meets the
requirements of technical regulations;

- the use of a metrologically certified methodology will allow the use of widely used equipment, which is equipped
with testing laboratories that control emissions from enterprises.

Scientific and technical level: made at the level of world novelty.

EXPECTED RESULT OF APPLICATION

Providing laboratory research to determine the content of ambroxol hydrochloride in the atmospheric air, which
will improve the efficiency of monitoring the safety of the environment.

CURRENT STAGE OF DEVELOPMENT

Research or development (technological) work has been completed.

INFORMATION ON THE LEGAL PROTECTION
No.
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POTENTIAL CONSUMERS AND INTERESTED PARTIES

Production laboratories of enterprises controlling the quality of the air environment, bodies and institutions of state
sanitary supervision, and other interested organizations.

DEVELOPMENT MANAGER

Vadim Vasilkevich, Senior Researcher, Industrial Toxicology Laboratory, Candidate of Medical Sciences.

CONTACT INFORMATION
E-mail: chromatographic@rspch.by
Tel.: (+37517) 37908 57, (+375 33) 670 27 94

12. METHOD FOR DETERMINATION OF AMLODIPINE
BESYLATE, A DERIVATIVE OF 1.4-DIHYDROPYRIDINE,
BY SPECTROPHOTOMETRIC METHOD IN ATMOSPHERIC AIR

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

Scope of application: atmospheric air control.
Purpose: identification and quantitative determination of amlodipine besilate in atmospheric air

Main characteristics: the principle of the method is based on the concentration of amlodipine besilate from the
air on AFA-VP-20-1 filters, its extraction from the filters with an organic solvent, evaporation of the extract to a dry
residue, re-extraction with methanol and subsequent quantitative determination by spectrophotometric method
at a wavelength of 360 nm. The range for determining the mass concentrations of amlodipine besilate by the
spectrophotometric method is from 3.2 to 258.0 ug/m?.

The repeatability limit was 14 %, the intermediate precision was 30 %, and the extended standard uncertainty was
17 %.
TECHNICAL ADVANTAGES

The developed method of determination allows carrying out sanitary and hygienic studies to determine the residual
content of amlodipine besilate in the atmospheric air with a sensitivity that meets the requirements of technical
regulations.

Scientific and technical level: made at the level of world novelty.

EXPECTED RESULT OF APPLICATION

The use of common equipment that is equipped with testing laboratories that carry out state sanitary supervision
and control over the safety of the organization of labor in the manufacture of medicines based on amlodipine besilate.

CURRENT STAGE OF DEVELOPMENT

Research or development (technological) work has been completed.

INFORMATION ON THE LEGAL PROTECTION
No.

POTENTIAL CONSUMERS AND INTERESTED PARTIES

Production laboratories of enterprises that control the state of air quality, bodies and institutions of state sanitary
supervision, and other interested organizations.
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DEVELOPMENT MANAGER

Elena Chernyshova, Senior Researcher of Laboratory of Industrial Toxicology, Candidate of Medical Sciences.

CONTACT INFORMATION
E-mail: chromatographic@rspch.by
Tel.: (+37517) 37908 57, (+375 44) 761 20 26

13. METHOD FOR CONTROLLING THE LEVEL OF AIR POLLUTION
IN THE PRODUCTION ENVIRONMENT WITH PROTEIN AEROSOL
OF DRY PRODUCTS OF MILK PROCESSING

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

Scope of application: the technique is applicable at enterprises of the dairy
and food industries that produce any dry products containing milk proteins.

Purpose: is designed to determine the mass concentration of protein in |
the air of the production environment of aerosols of dry products of cow's
milk processing (hereinafter referred to as DPCMP) for compliance with new
hygienic standards (at the level of 0.1 mg/m? for protein).

Main characteristics: based on sampling dust DPCMP on AFA-VP-10 filters
by drawing 500 dm? of air from the production environment through them,
extracting protein from a dust sample on filters with 0.9 % saline, concentrating
and precipitating the protein in the sample using copper sulfate (reagent A), its
quantitative measurement after the addition of the Folin — Ciocalte phenolic
reagent by the Lowry photometric method in the Schacterle — Pollack
modification at a wavelength of 750 nm and determination of the content
according to the calibration curve with solutions of bovine serum albumin.

TECHNICAL ADVANTAGES

Certified measurement technique AMI.MN 0051-2022 “System for ensuring the uniformity of measurements.
Mass concentration of protein in aerosols of dry products of cow's milk processing in the air of the working area.
Photometric measurement technique” (certificate of attestation No. 027/2022 dated April 25, 2022) has high validity
and sufficient sensitivity (at least 2 MACawa), has no analogues.

EXPECTED RESULT OF APPLICATION

The use of the developed Measurement Methodology by certified laboratories of the dairy and food industry
enterprises provides an objective dynamic control of the level of air pollution of the industrial environment by the
allergenic aerosol of DPCMP in terms of protein for compliance with the new hygienic standard, compliance with
which is an effective measure for the prevention of occupational allergic and production-related immune-dependent
diseases in workers.

CURRENT STAGE OF DEVELOPMENT

Research or development (technological) work has been completed.
Development is introduced into production.

INFORMATION ON THE LEGAL PROTECTION
No.
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I EE——
POTENTIAL CONSUMERS AND INTERESTED PARTIES

Dairy and food industry enterprises producing or using any dry products containing milk proteins.

DEVELOPMENT MANAGER

Vitaliy Shevlyakov, Chief Researcher of Laboratory of Industrial Toxicology, Doctor of Medical Sciences, Professor.

CONTACT INFORMATION
E-mail: mfantastikas1992@mail.ru

Tel.: (+375 17) 379 13 96, (+375 25) 763 91 81
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VII. RESEARCH INSTITUTE FOR PHYSICAL CHEMICAL
PROBLEMS OF THE BELARUSIAN STATE UNIVERSITY

14. METHOD FOR PROCESSING MANURE INTO AN EFFECTIVE
POWDER FERTILIZER

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

The fertilizer consists entirely of domestic ingredients: organic animal waste and a sorbent obtained from hydrolytic
lignin waste. The technology for obtaining the sorbent is simple. The sorbent is mixed with animal waste. Due to the
porous structure, the sorbent absorbs all odors, absorbs liquid and turns liquid and solid organic matter into a free-
flowing powder mixture. This form provides convenient packaging of fertilizer. The resulting product, packed in a
biodegradable material (cellulose bag), is odorless, not harmful to the environment, withstands sterilization at 70 °C
for 1 hour. There is no loss of nitrogen and organic substances during storage. This fertilizer has a prolonged action
and is able to humify the soil.

TECHNICAL ADVANTAGES

Composting is the main method of manure processing today. The need for large areas for its storage, the duration
of the process, and the cost of transportation make the existing approach costly and inefficient. We have developed
a fundamentally new method for processing manure and manure by combining them with an organic sorbent into
effective free-flowing powder fertilizers. The sorbent for obtaining fertilizer is produced by JSC “Bobruisk Plant of
Biotechnologies” and is sold at a price of 300 BYN/t. This ensures the low cost of the new fertilizer. Its commercial
price will be no more than 200 $/t. Russian and Polish manufacturers offer an alternative to the Belarusian market in
the form of dried manure pellets. The high cost (1,000 $/t) and the remaining specific smell make it unattractive for
the consumer. We offer an odorless product that is superior in efficiency and ease of use to imported analogues. The
developed technology and fertilizer production can be implemented at any agricultural complex and any livestock
farm.

EXPECTED RESULT OF APPLICATION

The innovation is focused on domestic consumption and import substitution.

CURRENT STAGE OF DEVELOPMENT

Research or development (technological) work has been completed.
Experimental samples packaged in biodegradable materials made.

INFORMATION ON THE LEGAL PROTECTION
No patent application has been filed.

POTENTIAL CONSUMERS AND INTERESTED PARTIES

Livestock complexes, poultry farms, farms, gardeners, summer residents.

DEVELOPMENT MANAGER

Dzmitry Hrynshpan, Head of Laboratory, Doctor of Chemical Sciences, Professor.

CONTACT INFORMATION
E-mail: grinshpan@bsu.by
Ten.: (+375 17) 279 68 70
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15. PRODUCTION OF HIGHLY ACTIVE MESOPOROUS COAL FROM
WASTE FROM THE WOODWORKING INDUSTRY

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

A new method for producing highly active mesoporous coal (AU) from multi- |
tonnage wood waste, such as sawdust, hydrolyzed lignin, crushed wood chips, bark, .+
and shavings, which are currently sold at extremely low prices —20-70 $/t, has |
been developed on the basis of the Research Institute of BSU FHP. The technology
of producing activated carbon from wood waste is unique. The chemical treatment
of the crushed raw materials (sawdust — 1 hour, bark — 72 hours) is carried out with
a solution of a special chemical activator followed by two-stage heat treatment of
the impregnated raw materials (2 hours at 300 °C and 2 hours at a temperature not
exceeding 500 °C). The process is completed by washing the coal from the activator
solution and neutralizing the washing water. The resulting activated carbon can
contain both micro- and mesopores, which makes it a universal sorbent capable of &
sorbing molecules of various sizes. This makes it possible to use it for air purification §
from radioactive gases, volatile organic substances; for wastewater treatment,
including nuclear power plants from medium and low-level radionuclides, as well as in
the pharmaceutical industry from antibiotics, hormonal drugs and surfactants, in the
liquor industry for the purification of alcohol-containing products, in medicine and
veterinary medicine as an enterosorbent, as well as in the water treatment of drinking
water. After application, such coal can be regenerated many times, which will allow
the consumer to significantly reduce the cost of purchasing coal. The production of
activated carbon according to the developed technology is waste-free and complies
with the principles of “green chemistry”. When neutralizing the waters obtained after
washing coal from the activator solution, all-season ballast-free fertilizers are formed, o -=
which can be sold wholesale to agricultural enterprises or retail through specialized '
hardware stores.

TECHNICAL ADVANTAGES

The process of washing coal from the solution is completed, the activated carbon obtained by the developed
technology of thermochemical activation significantly exceeds the best world analogues in its indicators. It has a very
high sorption capacity for one of the main calibrants — the methylene blue dye — 610 mg/g, a high specific surface
area — 1,250-1,500 m?/g, and the mesopore content can reach up to 95 %. AU has cation-exchange properties with
respect to heavy metals. The coal yield is 26-50 %; its ash content is 5-10 %. The cost of the resulting mesoporous
activated carbon will be less than 5,000 $/t, which is equal to the cost of conventional microporous activated carbon
purchased from abroad today. Activated carbon is not produced on the territory of Belarus, and activated carbon
imported from the Russian Federation is only microporous and therefore low-active with respect to medium and
large molecules, which limits the scope of its application. Mesoporous coals produced in the EU countries are very
expensive. For example, mesoporous coal of the Norit type (Netherlands), which contains up to 20 % mesopores,
costs about $ 20,000 and at the same time has a low sorption capacity for methylene blue (170 mg/qg).

EXPECTED RESULT OF APPLICATION

The innovation is focused on domestic consumption and import substitution.

CURRENT STAGE OF DEVELOPMENT

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

The safety and toxicity of experimental samples of mesoporous activated carbon were evaluated. For industrial
production and sale of products, the technical conditions “Activated mesoporous coal” TU BY 100050710.214-
2020 (state registration No. 058738 of 04/10/2020) have been developed.
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INFORMATION ON THE LEGAL PROTECTION

EA Patent 039799 “Method for obtaining activated mesoporous coal from lignin-containing raw materials” was
obtained by the applicant: Research Institute of FHP BSU. Application No. 202100056. Submitted on 15.12.2020. Publ.
03/15/2022.

POTENTIAL CONSUMERS AND INTERESTED PARTIES

Consumers of activated carbon are medical, pharmaceutical, perfumery and cosmetics, chemical and petrochemical,
food (sugar and liquor), as well as energy (NPP) industry and housing and communal services. Enterprises of these
industries in Belarus, Russia, the EU and other countries, as well as enterprises of the wood processing industry, are
interested in organizing the production of AU.

DEVELOPMENT MANAGER

Dzmitry Hrynshpan, Head of Laboratory, Doctor of Chemical Sciences, Professor.

CONTACT INFORMATION
E-mail: grinshpan@bsu.by

Ten.: (+37517) 27968 70
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VIil. BELARUSIAN NATIONAL TECHNICAL UNIVERSITY

16. BIODYNAMIC LIGHT SOURCE OF VARIOUS MODIFICATIONS

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

The scope of application of the development is lighting engineering. A biodynamic
light source is a structure consisting of light sources in the form of a combination
of RGB spatial and/or placed on the planes of the faces and/or other radiation
sources in combination with optical elements corresponding to each LED or other
light source. The light device is designed to create a favorable light environment
for a person, (improving efficiency, concentration, relaxation, reducing stress and
anxiety) in the premises. The operation of the device is based on scientifically based
lighting scenarios developed taking into account biological age, time of day, type of
activity, type of room, etc. The main idea is that the operation of the device is based
on measurements of photobiological quantities, which are defined in Annex 3 of
the Report of the International Bureau of Weights and Measures (2021), the units of
which are partially traced to standards and standard samples, while at the same time
having as a basis for comparison the actinic reactions of the human body determined
empirically.

Modification No. 1. Biodynamic light source for visual contact, stimulating the states
of relaxation and vivacity “Sun’, “Moon’, “Planet”.

Modification No. 2. A biodynamic light source for non-visual contact, stimulating states of relaxation and vivacity in
office and home environments.

Modification No. 3. A biodynamic light source for non-visual contact, stimulating the state of relaxation and vivacity
of drivers, taking into account photopic, mesopic and scotopic types of vision.

TECHNICAL ADVANTAGES

The device is known as an LED lamp (Patent RU 154281 U1 LED lamp. Authors: linur Khanyafievich Kurmaev (RU).
Patent holders: linur Khanyafievich Kurmaev (RU). IPC F21S 8/00(2006.01) Published: 2015.08.20.) on light-emitting
diodes, designed for lighting rooms with high ceilings of various industrial, warehouse, commercial and public
buildings. The technical result of the device is an increase in operational characteristics by providing the required
light intensity curve by changing the focal length of one round multi-lens, ensuring high positioning accuracy of
LED optics (round multi-lens). The disadvantages of the device are, firstly, the impossibility of changing the spectral
characteristics of radiation and, secondly, the impossibility of its local application in small office and residential
premises with low ceilings. Also a device is known as a LED spotlight with customizable beam shape, beam color
and color uniformity (RF Patent No. 2705983 “LED spotlight with customizable beam shape, beam color and color
uniformity” Patent holder: Philips Lighting Holding B. V. (NL)) including a lighting unit containing a light source and
beam-forming optics made by with the possibility of forming the light of the light source into a beam. The lighting
unit additionally contains a means of modifying the beam made adjacent to the window and with the possibility of
intercepting at least part of the said beam. The device has the functions of changing the intensity, color and duration
of activation of the backlight. The lack of the possibility of a regular change in photometric and spectral characteristics
depending on the conditions of the visual environment and the condition of the person in the room is a disadvantage
of the device.

A lighting device with a microprocessor intelligent control unit is known (Patent RU 182657 Lighting device with
a microprocessor intelligent control unit. Published: 2018.08.28. IPC H01J 65/00(2006.01). Access mode: https://
yandex.ru/patents/doc/RU182657U1_20180828. Access date: 07.0 4.2022) based on an electrodeless gas discharge
lamp with microwave pumping. The device uses a flask made of optically transparent material filled with a plasma-
forming substance, with the possibility of changing the operating modes of the secondary power source and
consequently the entire lighting device which improves energy saving and increases the service life of the lighting
device. The disadvantage of the lighting device is, firstly, that it is applicable only in lighting systems of public
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buildings, industrial premises, transport infrastructure, agricultural facilities (greenhouses, aero- and hydroponic
cabinets), sports facilities, special-purpose facilities and not in office and residential premises.

The closest in terms of technical implementation is a biodynamic stationary LED lamp (prototype) with a built-in
UV radiation module of the ESCO LIGHT trademark (Liza Ultra, Oscar Bio, Oscar Ultra, Estate Round Ultra, Shuttle L,
Shuttle O, Shuttle O/D, Shuttle R, Shuttle R/D series). The lamp is made of an all-metal sheet steel housing with powder
coating, has an emergency power supply, is built into suspended ceilings of the “Armstrong” type or is mounted on
a flat surface. The disadvantages of the prototype are large overall dimensions (595x595x100 mm), stationarity and
the inability to regulate lighting scenarios depending on the time of year, geographical location, age and preferences
of people.

The objective of the invention is to improve the condition of people engaged in work activities in premises (for
example, offices, at home) associated with increased concentration of attention when working with documents
on paper and electronic media as well as for drivers who are in a state of increased attentiveness in conditions of
combined (foveal and peripheral) vision. The task is achieved by the fact that a biodynamic light source configured
in accordance with a program that simulates changes in daylight in time and space changes brightness during
the day simulating natural light, correcting the daily biorhythms of a person, changing the spectral composition
and the indicatrix of the light source taking into account the factors of the near and far environment that form the
visual environment, time the year, geographical location and preferences of people, as well as the requirements and
recommendations of regulatory documents.

EXPECTED RESULT OF APPLICATION

The expected result of the project is the filing of applications and obtaining patents at the level of the Republic
of Belarus, the conclusion of cooperation agreements with industrial and scientific enterprises of the Republic of
Belarus and the People's Republic of China, the filing of an application for a joint patent, the development of technical
specifications for the manufacture of modifications of this device and the release of these products into circulation in
the Republic and abroad.

This area of research is of interest at the international level, which is confirmed by statements on the official
websites of the World Health Organization, the International Commission on Lighting, the International Organization
for Standardization, etc. The Republic of Belarus is conducting relevant scientific programs and projects aimed at
attracting investments to the Republic of Belarus through joint patenting with interested foreign partners and the
implementation of high-tech technologies, as well as their methodological, technical and metrological support.

CURRENT STAGE OF DEVELOPMENT

A full-scale sample has been made, research works are being carried out jointly with the Central Research Center
of the National Academy of Sciences of Belarus and the Institute of Physiology of the National Academy of Sciences
of Belarus, including experimental studies and laboratory technologies for the implementation of lighting scenarios.
INFORMATION ON THE LEGAL PROTECTION

A patent application has been filed.

POTENTIAL CONSUMERS AND INTERESTED PARTIES

Lighting manufacturing companies, persons authorized by manufacturers; individual entrepreneurs, suppliers and
sellers of lighting products, users of artificial lighting, especially those who carry out activities in office or home space
at a computer and with documents that require high concentration of attention, drivers.

DEVELOPMENT MANAGER

Saukova Yauheniya, Doctoral Student, Associate Professor of the Department of Electrical Engineering and
Electronics, Candidate of Technical Sciences, Associate Professor.

CONTACT INFORMATION
E-mail: evgeniya-savkova@yandex.ru
Tel.: (+375 29) 683 90 06
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17. COMPLEX MODEL OF FAVORABLE LIGHT ENVIRONMENT

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

The purpose of the development is to increase the
efficiency of the visual environment for users who carry out
multitasking activities that require increased concentration
and attention not only in production facilities, but also at a
distance. Scientific discoveries of photonics and physiology
enhance the role of the human factor in photometry,
the relationship between optical and photobiological
quantities. The visual environment in which a person
spends his waking time not only in industrial, but also at
home, is combined with natural and artificial lighting,
which changes the photometric and spectral parameters WY conrolies POWER SLIPPLY
in time and space. Therefore, lighting scenarios must take
into account both the purely physical characteristics of the radiation power stimulating the visual system and the
spectral sensitivity of the latter, which is emphasized by the division of photometry into photopic, mesopic, and
scotopic. The developed complex scientifically substantiated model of the light environment is based on the latest
achievements of science and technology and includes, in addition to standardized parameters, also the chromatic,
psycho-physiological and spatio-temporal components of lighting. Model Modules:

1. Nomenclature of indicators of the visual environment and methods for assessing its effectiveness, formed on the
basis of a review and analysis of existing regulatory documents and scientific publications.

2. Dynamic multi-parametric model of an effective visual environment with elaboration of lighting scenarios.
3. Functional and electrical diagrams of adaptive lighting systems based on the developed lighting scenarios.

TECHNICAL ADVANTAGES

The adaptive lighting system, being a means of providing a visual environment, is implemented by a combination
of hardware and software tools, combined according to the criteria of effectiveness and efficiency in relation
to specific conditions and users. There are a number of regulatory documents containing requirements and
recommendations for creating a favorable light environment, mainly for industrial premises and residential areas.
So, for example, SN 2.04.03-2020 “Construction standards of the Republic of Belarus. Natural and artificial lighting”
establishes the intervals of permissible values of indicators: daylight illumination factor (DF), the contrast of the
object of distinction with the background K, the safety factor, the illumination ripple factor, the coefficient of the
light climate m, the threshold increase in brightness T, the reflected brilliance, the blindness index P, the discomfort
index M — a criterion for assessing uncomfortable brilliance that causes discomfort with an uneven distribution
of brightness in the field of view and etc. However, it does not take into account the circadian indicators of lighting.
At the same time, documents are already being introduced that take them into account, for example, the organization’s
standard STO.69159079-05-2020 “LED lighting devices. Requirements for a comfortable light environment’, based
on the regulatory documents of the CIS and the Russian Federation, covers indicators of a comfortable visual
environment created by semiconductor light sources, but does not take into account the features of peripheral vision
in the daytime and twilight. The international standard I1SO 16817:2017 specifies requirements for the parameters
of a favorable visual environment, and the International Telecommunication Union (ITU) and the International
Color Consortium (ICC) have introduced the terms “reference” and “real” viewing environment, taking into account
the perceptions of digital images. However, attention is still not fully paid to the multitasking activity of people,
combining work with documents on paper and electronic media (including smartphones), interaction with various
types of video content, the background influence of TVs, night illumination. Another direction is the improvement
of the visual environment for drivers operating in the dark and twilight hours of the day, when the foveal and
peripheral mechanisms of vision are involved. Official information on issued patents, put into circulation of adaptive
lighting systems, includes their technical and functional characteristics, based on universal lighting scenarios without
the possibility of adaptation to a specific user.
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This development expands the concept of the visual environment, taking into account the chromatic,
psychophysiological and temporal components. This is especially important in our latitudes in winter. Luminaires with
LED lighting have a long service life and have low power consumption combined with high light output. They also
have high resistance to different temperatures and voltage drops. This model can be dimmed (adjust the brightness
of the light). Of interest are combinations of lamps, electronic modules, connecting wires, switches, sensors combined
into flexible adaptive systems operating on the basis of programmable science-based lighting scenarios.

EXPECTED RESULT OF APPLICATION

The expected result of the project is the development of an automated database of parameters of a comfortable
visual environment depending on the type of premises, as well as guidelines for the design and management
of adaptive lighting systems during operation. The proposed database is implemented as a set of documentation
adapted to the customer's requirements, including: 1) nomenclature of visual environment indicators, taking into
account the chromatic, psychophysiological and spatio-temporal components; 2) a dynamic multi-parameter model
of an effective visual environment with the development of lighting scenarios; 3) functional and electrical diagrams
of adaptive lighting systems based on the developed lighting scenarios.

This area of research is of interest at the international level, which is confirmed by statements on the official
websites of the World Health Organization, the International Commission on lllumination, the International
Organization for Standardization, etc. In the Republic of Belarus, the relevant SPNI and STIP are being conducted,
aimed at attracting investments to the Republic of Belarus through joint patenting with interested foreign partners
and the implementation of high technologies, as well as their methodological, technical and metrological support.
CURRENT STAGE OF DEVELOPMENT

Research or development (technological) work has been completed.

INFORMATION ON THE LEGAL PROTECTION
No.

POTENTIAL CONSUMERS AND INTERESTED PARTIES

Lighting manufacturing companies, persons authorized by manufacturers; individual entrepreneurs, suppliers and
sellers of lighting products, users of artificial lighting, especially those who carry out activities in office or home space
at a computer and with documents that require high concentration of attention, drivers.

DEVELOPMENT MANAGER

Saukova Yauheniya, Doctoral Student, Associate Professor of the Department of Electrical Engineering and
Electronics, Candidate of Technical Sciences, Associate Professor.

CONTACT INFORMATION
E-mail: evgeniya-savkova@yandex.ru
Tel.: (+375 29) 683 90 06
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IX. UE“INDUSTRIAL ECOLOGICAL SYSTEMS”

18. ABSORPTION-BIOCHEMICAL UNITS FOR PURIFICATION
OF INDUSTRIAL VENTILATION AIR FROM FORMALDEHYDE,
PHENOL, TRIETHYLAMINE AND OTHER HARMFUL ORGANIC
COMPOUNDS (jointly with Belarusian National Technical University)

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

Absorption-biochemical units (ABCU) is recommended for use in various
industries in the following technological processes, accompanied by toxic
gas emissions into the environment: foundry, woodworking, petrochemistry,
mechanical engineering, furniture production, etc.

A fundamentally new way to clean the ventilation air from harmful organic
substances using methods inspired by nature.

Providing functional cleaning of industrial enterprises ventilation air
from harmful organic substances, suspended solids and condensate
substances (resins, aerosols).

ABCU work in recycling, there are no process effluents and emissions of
harmful substances into the environment.

TECHNICAL ADVANTAGES 1 — scrubber, 2 — pump,
. 3 — bioreactor with microorganisms,
ABCU have no analogues in the CIS. 4— fan, Aand B— input and output
Development benefits: ventilation air, C— water absorbent

- profitability: low operating costs;

—functionality: purification of ventilation air from harmful organic substances,
depending on the chemical nature, physical properties of substances and their
input concentrations, is 70.0-99.9 %, for suspended solids — 99.9 %;

- manufacturability: simplicity and reliability in operation;
- environmental friendliness: there are no technological effluents into the
sewerage and emissions of harmful substances into the environment;

—fire and explosion safety: application of a solution based on technical water
as an absorbent.

EXPECTED RESULT OF APPLICATION

Improving the quality of life and protecting the environment.

CURRENT STAGE OF DEVELOPMENT

The production of units has been established.

INFORMATION ON THE LEGAL PROTECTION

Eurasian patent No. 010270. 08/29/2008 “Method of purification of exhaust gases
from organic compounds and device for its implementation”.
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Patent holders: Yury Shapovalov, Alexander Galibus.

POTENTIAL CONSUMERS AND INTERESTED PARTIES
All enterprises that need to clean the ventilation air before releasing it into the
atmosphere.
DEVELOPMENT MANAGER
Nikolay Vit, Director of the UE “Industrial Ecological Systems”.
CONTACT INFORMATION

E-mail: promeks.by@gmail.com
Tel.: (+37517) 37894 19
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X. INTER-STATE EDUCATIONAL INSTITUTION
OF HIGHER EDUCATION “BELARUSIAN-RUSSIAN
UNIVERSITY”

19. TECHNOLOGIES OF PHYTOREMEDIATION OF SOILS DAMAGED
BY TECHNOGENIC FACTORS

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

The technologies involves restoring sandy and sandy loam soils and their
protection from erosion by using energy-saving boardless soil tillage with the
application of biologically active and microbiological agents combined with
specially selected plant associations.

Technologies can be used to restore sandy and sandy loam soils prone to
erosion or contaminated with oil products and other eco-toxicants and obtain &%
clean produce grown in radioactively contaminated areas, which conforms to k.
quality standards.

3
:"
»

2

TECHNICAL ADVANTAGES

The use of energy-saving soil tillage in conditions of light sandy loam and
sandy soils against the background of the introduction of biologically active
preparations allowed reducing the loss of nutrients from erosion processes.
The productivity of arable land increased by 44 %.

Fuel economy and total operating costs decreased by 55-60 %. Increasing
soil fertility, reducing the transition of ecotoxicants into products, increasing productivity and reducing plant
morbidity. Reduction of soil toxicity.

EXPECTED RESULT OF APPLICATION

Increasing soil fertility, reducing the transition of heavy metals, radionuclides and other ecotoxicants into products,
increasing productivity and reducing plant morbidity. Reducing soil toxicity.

CURRENT STAGE OF DEVELOPMENT

Development is introduced into production.

INFORMATION ON THE LEGAL PROTECTION
No.

POTENTIAL CONSUMERS AND INTERESTED PARTIES

Agricultural organizations, land users, urban landscaping organizations.

DEVELOPMENT MANAGER

Aleksandr Shchur, Head of the Department “Technosphere Safety and Industrial Design”, Doctor of Biological
Sciences, Associate Professor.

CONTACT INFORMATION
E-mail: shchur@yandex.by
Tel.: (+375 29) 612 37 94
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20. TECHNOLOGICAL COMPLEX FOR SORTING AND ENRICHMENT
OF SOLID MUNICIPAL WASTE (jointly with c Research Economic Institute
of the Ministry of Economy of the Republic of Belarus, Baranovichi State University)

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

Disposal of municipal solid waste in most cases leads to the need to
either separate them into components (in the processes of purification, . T 0
enrichment, extraction of valuable components) with subsequent ., | _ . |
processing of the separated materials by various methods, or to give (& o . Vi
them a certain form that provides the very possibility of waste disposal. S [ R"“-——-l )
Solving the accumulated problems of MSW processing is currently of e
paramount importance. In addition, because of the gradual depletion  kinematic schemes of wave working equipment
of such sources of natural raw materials as oil, coal, ore for ferrous and
non-ferrous metals, the use of various types of MSW in full is of particular
importance for most types of the national economy.

At present, problems associated with the disposal of food waste have
become more acute in urban communal systems. The latter enter the
external environment in large quantities, having traveled a long way from
the source to a special landfill. At all stages of this path, they represent a
serious epidemiological danger, aggravated by the development of the
absent pathogenic fauna, which acts as an active peddler.

The main difficulties in solving the problems of MSW disposal are the lack
of a clear science-based classification of waste, the need to use complex
expensive equipment. The proposed ideology for the use of MSW involves
their enrichment by increasing the selection of organic components, which is
ensured by the destruction of food waste and their removal from the working  General view of a screen with a flexible
area of the screen without significant destruction of other components of single-wave screening surface
municipal solid waste and their subsequent use as fertile soil (fertilizer).

One of the most popular areas today is the need to create devices that are
capable of effectively separating materials that are heterogeneous and complex
in composition and properties. The concept of the equipment is based on the
use of working chambers of technological apparatuses, made in the form of
kinematically deformable wave flexible perforated or composite shells, the inner
surfaces or elements of which are capable of influencing the processed medium
with maximum adaptability during the processes of grinding and separating
materials by size.

Specific examples of creating screens with wave working equipment are
shown in Figure.

In the process of operation of the proposed apparatus, intensive movements
are communicated to the wave-like flexible perforated tray, which sets the
processing medium in motion, i. e. bulk material that periodically collides  ..oraiview ofa screen-disperser
with the surface of the tray, and pieces or particles smaller than the size of the  jth g two-wave working surface
screening holes pass through them as underscreen product. The wave-like based on a chain cloth
screening surface provides a complex movement to the processed product, the
particles of which are forcibly and with great acceleration pushed in front of the opening of the corresponding size.
To intensify the screening process, it is advisable to install separation process intensifiers above the screening surface,
which are segments of chains. Active mixing takes place in the working area; adhering small particles of organic
substances are beaten off from the surface of the pieces. At the same time, a small fraction is gradually eliminated,
and a larger one moves down the tray.

It is this design of the screening surface and the organization of its movement that contributes to the maximum
efficiency of the screening process. The flexible kinematically deformable shell of the screening surface completely
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eliminates sticking and clogging of through holes. It can be
made both from a perforated sheet, a composite material, and
in the form of chain sheets. Two versions of the new equipment
have been produced. A general view of a screen with a flexible
single-wave screening surface and a general view of a screen-
disperser with a two-wave working surface based on a chain R :
cloth are shown in Figure. e ' L‘!

A visual representation of the efficiency of the process of The result of sorting municipal solid waste (MSW)
sorting municipal solid waste (MSW) in a single-wave apparatus
along a separation boundary of 30 mm is given in Figure, which shows the original
product itself and the product after screening. It is important to note that there is
no clogging of round cells (holes), and the technological efficiency of screening is
close to 100 %.

The technological scheme of the enrichment and sorting plant for the
complex processing of MSW is shown in Figure. The plant, made according
to the tower (vertical) scheme, includes a manual sorting conveyor 1 with an
electromagnetic metal separator 2 installed above it. Below it is a wave screen-
disintegrator 3 that performs the main ballast processing cycle and from which the
target undersize product enters the impact grinder 4, and the oversized product
is removed for further disposal by a belt conveyor 5. It is taken to the undersize
product using a screw feeder 6 for the intended use.

TECHNICAL ADVANTAGES

The use of the proposed technological complex makes it possible to isolate up
to 40-50 % of the components from the composition of MSW going for disposal, The technological scheme
the basis of which are organic substances, including the target class emitted upto ~ of the enrichment and sorting plant
75-80 % from the composition of food waste. This approach ensures a reduction
of at least 1.5 times the amount of materials to be disposed of. At the same time, transportation costs for their
transportation are reduced by the same amount and the need for a mineralization layer is eliminated, the volume of
which is about 20 % of the mass of own waste and also requires significant costs.

The enriched part of the waste after storage on the territory of the waste processing enterprise and natural
composting by aging is most expedient to use in the structure of green farms, which does not require additional
delivery of soils. A quantitative assessment of the developed technology shows that with a waste volume of 100
thousand tons, the yield of fertile soil obtained in this way will be 7-8 thousand tons.

The selection of the organic part and fine fraction of up to 20-30 mm from the MSW will improve the overall
environmental situation, as the number of substances that are in open circulation and have high chemical activity
decreases, which actually creates unfavorable conditions due to harmful effects on the environment by weathering,
washing out, distribution by animals and birds.

The planned payback period of the technological complex is estimated at 1.5-2 years. In addition, according to
the developers, an oversize product with a sufficiently large size can be subjected to further sorting and additional
separation of valuable components. The developed technological equipment, in turn, is a new design that can be
produced by domestic machine-building enterprises.

EXPECTED RESULT OF APPLICATION

Increasing the degree of use of municipal solid waste by 35-45 %.
Reducing the load on landfills for waste disposal by 1.5 times.
Reduction of general operating costs, incl. transport by 20-30 %.
Improvement of the general ecological situation.
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CURRENT STAGE OF DEVELOPMENT

The pre-project stages of the development of the technological complex have been completed, prototypes
of the equipment have been manufactured.

INFORMATION ON THE LEGAL PROTECTION
Eurasian patent for invention No. 038851.
Patents for the invention of the Republic of Belarus No. 22037, 22189.
Three applications for patents for inventions of the Republic of Belarus have been submitted.

POTENTIAL CONSUMERS AND INTERESTED PARTIES

Enterprises for the processing and use of municipal solid waste, as well as other industrial, construction and other
waste.

DEVELOPMENT MANAGER

Leanid Sivachenko, Doctor of Technical Sciences, Professor;
Gennady Germanovich, Candidate of Economic Sciences.

CONTACT INFORMATION
Belarusian-Russian University
E-mail: 228011@mail.ru

Tel.: (+375 44) 792 86 83

Research Economic Institute of the Ministry of Economy of the Republic of Belarus
E-mail: germanovich1@yandex.by
Tel.: (+375 29) 35090 93
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XI. BREST STATE TECHNICAL UNIVERSITY

21.THE TECHNOLOGY OF PURIFICATION OF WASHING
WATER OF TEXTILE ENTERPRISES BY OZONATION IN ORDER
TO REUSE IT IN THE PRODUCTION PROCESS

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

The technology of purification of washing water of textile enterprises by ozonation in order to reuse it in the
production process. The essence of the technology lies in the complete discoloration of water from the last stages of
tissue washing by ozonation and the use of this water for washing tissues at the first stages of washing. This allows you
to reduce water consumption and lead to savings in money, because. Water treatment of fresh water is a more costly
activity than purification of wash water by ozonation.

TECHNICAL ADVANTAGES

The absence of analogues of the use of ozone for the purification of washing water of textile enterprises. The
economic effect of reusing wash water at a textile enterprise can be 325,500 BYN (about $ 120,000) in year.

EXPECTED RESULT OF APPLICATION

Reducing the cost of production and reducing the environmental impact arising from the disposal of industrial
wastewater. Improving the technology for the production of textiles and saving material resources through the reuse
of washing water generated after dyeing.

CURRENT STAGE OF DEVELOPMENT

Research work has been carried out. There is an act of production tests.

INFORMATION ON THE LEGAL PROTECTION

Utility model patent BY No. 12838, 01/03/2022 Pneumohydraulic gas disperser. Belov S. G., Naumchik G. O.

Belov, S. The application of ozone to reduce the coloring intensity of aqueous solutions of dyes used in the textile
industry /S. Belov, G. Naumchik // 2020 International Conference on Building Energy Conservation, Thermal Safety and
Environmental Pollution Control (ICBTE 2020), October 29-30, 2020 Brest, Belarus / Brest State Technical University,
Anhui Institute of Architecture. — 2020. — Volume 212. — 10 p. — DOI: https://doi.org/10.1051/e3sconf/202021201.
POTENTIAL CONSUMERS AND INTERESTED PARTIES

Textile industry enterprises (OJSC“Svitanak”, OJSC “Baranovichi Cotton Production Association”).

DEVELOPMENT MANAGER

Sergey Belov, Associate Professor of the Department, Candidate of Technical Sciences, Associate Professor.

CONTACT INFORMATION
E-mail: vvit@bstu.by
Tel.: (+375 33) 672 20 40
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XIl. VITEBSK STATE TECHNOLOGICAL UNIVERSITY

22. CERAMIC MASS FOR THE PRODUCTION OF BUILDING BRICKS
WITH A COMPLEX ADDITIVE FOR THE TRANSFORMATION

OF CHEMICAL WATER TREATMENT OF THERMAL POWER PLANTS
AND PEAT WITH A FRACTION OF 0.5-5.0 MM

(jointly with ¢ JSC“Obolsky Ceramic Plant”)

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

The formula of raw materials and the technology of making ceramic bricks with
additives of sediments of chemical water treatment of thermal power plants and peat
with a fraction of 0.5-5.0 mm have been developed. Addition of peat of 0.5-5.0 mm
fraction in amount of 2-3.5 wt % and non-calcined sediments of chemical water
preparation of heat-and-power plants in amount of up to 10 wt % during production of
ceramic bricks, contributes to reduction of burning temperature, more uniform drying
in the whole volume of bricks, increase of frost resistance of finished products, and
also decrease of cost of ceramic bricks manufacture by 10 %. Physical and mechanical
properties of bricks: frost resistance — 35 cycles, compressive strength — 30.2 MPa,
bending strength — 4.7 MPa, water absorption — 14.5 %. The resulting ceramic brick
meets the requirements of STB 1160-99. Field of Application — Construction Materials
Industry.

TECHNICAL ADVANTAGES

Due to the use of peat with a fraction of 0.5-5.0 mm and non-calcined
deposits of chemical water preparation of heat and power plants in the raw
material, the firing temperature is reduced, the frost resistance of finished
products is increased, and the cost of making ceramic bricks is reduced by
10 %.

EXPECTED RESULT OF APPLICATION

Expansion of the range of ceramic brick products and improving the
environmental situation at the CHPP.

CURRENT STAGE OF DEVELOPMENT

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

INFORMATION ON THE LEGAL PROTECTION

1. Ceramic mixture for the production of building bricks. Patent No. 23584 of the Republic of Belarus.
2. Ceramic mixture for the production of building bricks. Patent 2773470 of the Russian Federation.

POTENTIAL CONSUMERS AND INTERESTED PARTIES

Construction organizations.



ECOLOGY AND WASTE MANAGEMENT 97

DEVELOPMENT MANAGER

Andrei Kauchur, the Assistant Professor of the Department of Machine-Building Technology, Candidate of Technical
Sciences.

CONTACT INFORMATION
E-mail: askovch@tut.by
Tel.: (+375 212) 47 68 05
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XIll. YANKA KUPALA STATE UNIVERSITY OF GRODNO

23. PILOT PLANT FORWASTEWATER TREATMENT SIMULATION

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

The pilot plant for wastewater treatment is a model of a two-
section displacement aerotank with a sump. The scale of the
manufactured installation is close to the ratio 1:1,000,000 for
the geometric volumes and volumetric flow rates of the existing
industrial displacer aerotank. Three sections of the installation
are mounted in a single frame made of transparent organic
glass (polystyrene).

Gas (air, nitrogen or carbon dioxide) is fed into sections 1 and
2 through porous dispersers to create aerobic, anaerobic and
anoxic zones, as well as mixing the liquor mixture. A conical
bottom was made in section 3 to separate the sludge mixture.
Return activated sludge is directed by a peristaltic pump from
section 3 to section 1. A programmable time switch is used to
regulate the supply of waste water and return sludge. The plant is
connected to a compressed air line and a line for supplying inert
gases (molecular nitrogen and carbon dioxide) from separate
cylinders.

TECHNICAL ADVANTAGES

In a pilot plant for wastewater treatment, by changing the gas
composition of the sections, itis possible to organize the following
zones of biological reactions: nitrification, denitrification, sulfate
reduction and biological oxidation of organic substances.

Simulation of the technological process of wastewater
treatmentin a pilot plant with the identification of hydrochemical

and hydrobiological properties of activated sludge makes it possible to establish the optimal parameters for the

removal of specific organic and inorganic substances.

EXPECTED RESULT OF APPLICATION

On the territory of JSC“Grodno Azot” several systems of industrial wastewater sewers are formed, differing in flow
rate and physical and chemical composition. In modern conditions, this enterprise is faced with the task of building
new aerotanks, which requires the search for more advanced and efficient technological schemes for wastewater
treatment, which allow to obtain the maximum removal of organic compounds, nitrogen and sulfur compounds,
prevent pollution of water bodies and minimize the consumption of fresh water by the enterprise.

CURRENT STAGE OF DEVELOPMENT

Research or development (technological) work has been completed.

INFORMATION ON THE LEGAL PROTECTION
No.
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POTENTIAL CONSUMERS AND INTERESTED PARTIES

Enterprises that carry out biological treatment of industrial and domestic wastewater.

DEVELOPMENT MANAGER

Halina Yukhnevich, Head of the Department of Ecology, Candidate of Biological Sciences, Assistant Professor.

CONTACT INFORMATION
E-mail: guhnev@grsu.by
Tel.: (+375 29) 783 80 16
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XIV. EDUCATIONAL INSTITUTION “POLESSKY STATE
UNIVERSITY”

24. DIGITAL MANAGEMENT SYSTEM FOR ENVIRONMENTAL SAFETY
OF WASTEWATER TREATMENT FACILITIES

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

The scalable digital environmental safety management system (DEMS) is
designed for adaptive adjustment of the operation of centralized wastewater
disposal (including wastewater treatment plants (WWTP) by determining on-
line, as close as possible to real-time:

- efficient and environmentally safe modes of operation of treatment facilities;
- efficient and environmentally safe modes of operation of wastewater U4
systems in general;

- responses to emergency and dangerous situations for the environment
and technological equipment with minimization of risks of anthropogenic
pollution of geoecosystems;

- maintenance of technological databases with their transformation into
knowledge bases;

- implementation of a decision support system (DSS) to support the decisions
of the technologist of treatment facilities in terms of monitoring the quality
of wastewater at the stage of their intake by the wastewater system.

In addition, the mathematical processing of databases (knowledge bases)
of processes in wastewater systems created by the DEMS WWTP will allow
the formation of adequate technical specifications (TOR) for the design of new construction (modernization,
reconstruction) of treatment facilities for municipal and industrial facilities.

The basic composition of DEMS WWTP:

- distributed automated measuring systems for analyzing the composition of wastewater and other technological
parameters of wastewater disposal (including non-volatile solutions);

- interface wireless facilities at the physical and logical levels (with information security of the required quality);
- implementation of secure data storage (including cloud technologies);

- decision support systems on the state and forecasting of water disposal parameters and its impact on the
environment (including using the mathematical apparatus of artificial intelligence).

Data sources will be real-time measuring systems, measurement results by accredited laboratories, expert opinions
of specialized specialists. It acts as a local information and analytical system with built-in software and hardware
solutions that provide promising interaction with existing and potential external heater data.

DEMS WWTP is an open architecture solution with methodological support for scaling it to utility and industrial
facilities.

TECHNICAL ADVANTAGES

Key advantages over analogues, including foreign ones:

- the presence of a mathematical apparatus of artificial intelligence, which allows processing non-representative
data sets;

- technological support during the adjustment of the system operation on real objects;

- possibility of integration with virtually any set of technical means for measuring the composition of aqueous
solutions.
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Based on such advantages, the potential effect of the implementation:

— ensuring preventive counteraction to the risks of emergency situations of anthropogenic pollution of
geoecosystems on the basis of increasing the environmental efficiency of treatment facilities and the observability of
the characteristics of processes in wastewater systems;

- reduction (up to 30 %) of the cost of new construction (modernization, reconstruction) of treatment facilities
for municipal and industrial facilities by creating adequate technical specifications for design, which is equivalent in
monetary terms from several tens of thousands to several million rubles (depending on the parameters of the object);

—increase, at least up to 15 % (an economic assessment is possible in relation to specific facilities), resource efficiency
of treatment facilities (reduction of unit costs for high-quality treatment of 1 m* of wastewater) by integrating DEMS
WWTP into existing WWTP management systems, if it is possible to prevent their failure: for example, by issuing
a command for the entry of biological wastewater into the head after a fixed period of time with the presence of
toxicants dangerous for activated sludge;

- creation of an information and analytical basis (information environment) for complete digitalization, respectively
optimization, of the functioning of centralized wastewater systems in compliance with environmental safety
requirements;

—development of a methodological basis for the formation of a digital system for regional environmental monitoring
of pollution of water bodies by scaling up.

EXPECTED RESULT OF APPLICATION

Main planned results:

- putinto operation the system of digital management of environmental safety of treatment facilities; methodological
apparatus of its practical use at water supply and sewer facilities (WSS);

- methodical apparatus for scaling information and communication technologies DEMS WWTP;

—improved methodologicalapproachestothecreationoftechnicalspecificationsfortheconstruction (reconstruction,
modernization) of wastewater treatment plants, taking into account the use of the DEMS WWTP;

- improved methodological support to reduce the risks of uncontrolled discharge of wastewater pollutants by
municipal and industrial facilities into geo-ecosystems, taking into account the use of the DEMS WWTP.

CURRENT STAGE OF DEVELOPMENT

Development is introduced into production.

INFORMATION ON THE LEGAL PROTECTION

The main elements of the system are patented.

POTENTIAL CONSUMERS AND INTERESTED PARTIES

Potential consumers both in the Republic of Belarus and abroad:

- enterprises providing wastewater disposal and treatment (in the case of Belarus, these are primarily Vodokanals);
- organizations carrying out the diversion or discharge of significant volumes of wastewater (from 100 m3/day);

- organizations carrying out disposal or discharge of polluted wastewater.

DEVELOPMENT MANAGER

Vladimir Shtepa, Vice-Rector for Research, Doctor of Technical Sciences, Associate Professor.

CONTACT INFORMATION
E-mail: tppoless@gmail.com
Tel.: (+375 44) 46573 14
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XV. LLC“BELSPETSKOMPLEKT"”

25. COMPOSITION FOR BREEDING GARDEN ANTS

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

The developed composition refers to insect control means, namely,
garden ants in household plots. The composition provides a reduction
in the use of contact insecticides of the second and third hazard classes,
the use of which adversely affects the human nervous system, all warm-
blooded animals and belongs to the group of organophosphorus
compounds. Moreover, the decomposition products of substances used
in insecticides are sometimes even more dangerous than the original
substance. The developed composition for breeding garden ants contains
as a carrier a finely dispersed solid substance (particle size not more than
100 pm) calcium sulfate dihydrate and a complex of organic compounds, such as:
aromatic, including polycyclic ones; alkanes; alkenes, as well as other hydrocarbons
and heteroatomic compounds in a total amount of not more than 30 % of the
mass. Finely dispersed calcium sulfate dihydrate is obtained from phosphogypsum,
a large tonnage waste generated during the production of extractive phosphoric
acid. The departure of ants from the treated area is carried out no more than within
30 minutes. As shown by numerous observations, the activity of the drug persists
for a long time. Ants do not form colonies in the treated areas for 2-3 months.

TECHNICAL ADVANTAGES

The use of the proposed composition for breeding garden ants has the following
advantages: there is no need to use food products in the form of baits: honey, syrups,
eggs, flour, bran, feed, etc,; the fire hazard of the product is reduced in comparison
with other similar products; a high degree of impact on ants is provided (without [
their death); it is possible to additionally introduce any necessary disinfectants that
provide antimicrobial efficacy (activity) of the agent; the production of the product ¥ ;
is relatively labor-intensive; the product does not contain various surfactants and
toxic substances of 2-3 hazard classes contained in other ant control products that [
adversely affect soil biota.

EXPECTED RESULT OF APPLICATION

The ecological condition of the soil improves. The risk of using grown agricultural products in the territory treated
with the product is reduced. Highly toxic pesticides containing diazinon, cypermitrin, fenvalerate and bifenthrin are
not applied to the soil. Highly toxic pesticides are always present in the ant repellents produced by the industry today.
Provides complete care of the ants of the territory for the entire growing season after using the product.

CURRENT STAGE OF DEVELOPMENT

A prototype was released.
Development is introduced into production.

INFORMATION ON THE LEGAL PROTECTION

A patent for the invention was prepared and submitted to the Center for Intellectual Property of the Republic of
Belarus.
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POTENTIAL CONSUMERS AND INTERESTED PARTIES

Owners of dachas and allotments.

DEVELOPMENT MANAGER
Vitaliy Tyshlek, Director.
CONTACT INFORMATION

E-mail: tyshlek@tc101.by
Tel.: (+375 17) 355 33 55
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XVI. ENECA

26. CLOUD SOLUTION “WASTE MANAGEMENT SYSTEM”
(based on the software product “E3 WASTE")

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

Automation of business processes in the field of waste management
at the enterprise. The system contains a module for electronic document
management “E3 Waste”, which allows you to keep records of generated

waste. it
This product automatically generates all the necessary reporting = " ™= u| o'

and statistical documentation, and allows comparing the amount of
accumulated waste with the norms, signals about a critical level of Q
accumulation. Collection of data on production waste upon the fact of |
their formation, tracking of qualitative and quantitative characteristics,
control of the further “waste path”.
Construction of optimal routes for the collection and removal of waste. Logistics management and the direction of
machines in the most efficient way.
Creation of an interactive search map for the nearest waste processing plant.
Creation of a single platform for the exchange of experience between specialists in the field of environmental
protection.

TECHNICAL ADVANTAGES

There are no analogues of the product on the territory of the Republic of Belarus.
The software product can be adapted to the markets of other countries.

EXPECTED RESULT OF APPLICATION

Creation of a unified waste management system to record and track the “waste path’, which will be used as a source
for finding waste consumers to involve them in other material flows. This will reduce the demand for primary material
raw materials.

Other goals of the project: increasing the environmental openness of enterprises, creating a single platform for the
exchange of experience between specialists.

CURRENT STAGE OF DEVELOPMENT

Now, the software product “E3 Waste” has been developed, which is a program for keeping records of production
waste, followed by filling in all the necessary environmental documentation. Specialists from more than 100 industrial
enterprises of the Republic of Belarus have tested the program. As of February 2023, the program has already been
implemented at more than 20 enterprises. Further development of the project is carried out in accordance with the
terms of reference.

INFORMATION ON THE LEGAL PROTECTION

ENECA is the sole owner of the “E3 Waste" software package. The company sells access to the software on its own;
there are no dealers or distributors.
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POTENTIAL CONSUMERS AND INTERESTED PARTIES

Potential consumers are users of natural resources engaged in activities related to the management of production
waste (more than 17,000 respondents submitting statistical reports in accordance with form 1-waste (Ministry of
Natural Resources), and other users of natural resources).

The product can be finalized for government agencies that monitor and control the handling of production waste
on the territory of the Republic of Belarus.

The product can be scaled to the markets of other countries.

DEVELOPMENT MANAGER
Alesya Hatsura, Head of the “E3” Project.

CONTACT INFORMATION
E-mail: eneca@yandex.ru
Tel.: (+375 17) 393 27 90, (+375 17) 393 27 94
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XVII. FEDERAL STATE BUDGET SCIENTIFIC CENTRE
“THE FEDERAL RESEARCH CENTER OF COAL

AND COAL-CHEMISTRY OF SIBERIAN BRANCH

OF THE RUSSIAN ACADEMY OF SCIENCES”

27. CATALYTIC TECHNOLOGIES FOR PROCESSING HYDROGEN
SULFIDE INTO ELEMENTAL SULFUR FOR OIL REFINING

AND PETROCHEMICAL ENTERPRISES

(jointly with Boreskov Institute of Catalysis SB RAS)

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

The development is designed to minimize the harmful effects on the environment
. . . OutienMbIT
of toxic hydrogen sulfide generated during the processing of hydrocarbon energy pee
carriers. The problem is solved as follows: A new technology for the utilization of gases
highly concentrated in hydrogen sulfide was proposed, the essence of which is to
carry out the reaction:

H,5+0.50,=S+H,0,

in a reactor with a fluidized bed of spherical catalyst granules with simultaneous
removal of heat from the reaction zone — Modification 1. The objects of treatment :
are “sour” gases, hydrotreating gases, the concentration of hydrogen sulfide in the R —
source gas is in a range of 5-95 % vol., resulting from the amine treatment of the
hydrocarbons streams, coke oven gases.

At the same time, there is a problem of cleaning low-concentrated hydrogen sulfide
and having low overpressure tail and ventilation gases of various chemical industries,
as well as cleaning energy carriers, such as oil associated gases and geothermal Technology for processing
steam, where pressure losses are highly undesirable. To solve these problems, it was hydrogen sulfide to obtain
proposed to carry out reaction (1) in a reactor with a granular or block catalyst of a  elemental sulfur. Modification 1
honeycomb structure (Modification 2). Such catalysts have a number of advantages,
in particular, low gas dynamic resistance and high ratio of external surface to volume.

TECHNICAL ADVANTAGES

Exceeds the level in relation to the best domestic and foreign analogues — Claus
technology — reference best available technology.

Capital expenditures (CAPEX) more than 5 times.

Operating costs (OPEX) more than 3 times.

The declared advantages are achieved due to the uniqueness of technical solutions:

- the process is implemented in one stage, reference technology — 4 stages;

— catalyst loading is reduced by a factor of three.

EXPECTED RESULT OF APPLICATION

Reducing emissions of toxic hazardous sulfur compounds (more than 70 times). Technology for processing
hydrogen sulfide to obtain

Reducing the cost of produced sulfur by more than 2 times. oI A ——
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CURRENT STAGE OF DEVELOPMENT

Development is introduced into production.

INFORMATION ON THE LEGAL PROTECTION

Patents of the Russian Federation protect the development.

POTENTIAL CONSUMERS AND INTERESTED PARTIES

Potential consumers in the Republic of Belarus Oil refining and petrochemical enterprises (0JS “Mozyr Oil Refinery’,
JSC“Naftan”).
DEVELOPMENT MANAGER

Zinfer Ismagilov, Academician of RAS, Scientific Supervisor of the FRC CCC SB RAS, Principal Researcher, FRC
Boreskov Institute of Catalysis SB RAS.

CONTACT INFORMATION
E-mail: zinfer1@mail.ru
Tel.: (+7 384) 236 55 51
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XVIIL. T. F. GORBACHEV FEDERAL STATE BUDGETARY
EDUCATIONAL INSTITUTION OF HIGHER EDUCATION

28. CARBON MAGNETIC OIL SORBENT

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

Magnetic sorbent is a carbon-containing structure obtained by anaerobic r
fermentation of biomass, granulation of secondary raw materials and rolling it o
on magnetite cores with subsequent carbonification to obtain a carbonaceous
solid residue (carbonizate).

The sorbent is based on 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, and 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 sorbents based on other substances that have strict restrictions on
stacking height and after tracking completely lose their basic absorption
properties. Does not lose its absorption properties during the entire shelf life,
which is not limited.

The application and collection of the sorbent is mainly carried out using

an electromagnet. After use, the sorbent can be disposed of in several ways,
including combustion as a fuel for generating thermal energy or regeneration.

TECHNICAL ADVANTAGES A

The advantage of the development is environmental safety, the ability to remove contaminants to almost any
necessary residual concentration of oil in water, controllability of the process due to the magnetic properties provided
by the mineral magnetite (FeO-Fe,O,) with an iron content of up to 72 %, the use of an expensive component of
magnetite repeatedly, the use of this kind of sorbent in extreme conditions.

EXPECTED RESULT OF APPLICATION

The main purpose of using magnetic oil sorbent is the prompt cleaning of water bodies from oil spills and petroleum
products. Timely use of the magnetic sorbent will allow to quickly localize and eliminate the spill not only on the
surface of the water, but also under the ice, thereby minimizing the load on the ecological situation, flora and fauna.
Magnetic sorbent can be applied and implemented in any region where a spill could potentially occur, as well as in
such sensitive and extreme as the Arctic zone and the Far North regions.

CURRENT STAGE OF DEVELOPMENT

A prototype was released.

INFORMATION ON THE LEGAL PROTECTION

Pat. 2 665 440 RF, B01J20/30 (2006.01), B01J20/24 (2006.01) Method of obtaining magnetic sorbent / E. S. Ushakova,
A. G. Ushakov, E. A. Kvasheva (Russia).
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POTENTIAL CONSUMERS AND INTERESTED PARTIES

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

DEVELOPMENT MANAGER

Elena Ushakova, Associate Professor, Candidate of Technical Sciences.

CONTACT INFORMATION
E-mail: brels@list.ru

Tel.: (+8 923) 616 16 36
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XIX. EDUCATIONAL INSTITUTION “GRODNO STATE
REGIONAL ECOLOGICAL AND BIOLOGICAL CENTER
FOR CHILDREN AND YOUTH”

29. BIODEGRADABLE DISPOSABLE TABLEWARE

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

Disposable tableware is an indispensable item of modern society. This
is the main attribute of hiking, holidays, picnics. The main device of public
and fast food facilities. It is recommended for use in mobile tent camps. This
is an indispensable thing for compliance with sanitary and hygienic and
quarantine measures. Its widespread use leads to significant accumulation
as waste in landfills of MSW and prolonged decomposition. The manufacture
of products from biodegradable materials will prevent a negative impact on
the environment. In addition, used products can become a good organic
fertilizer. And unusual straw plates can be a brand of our country at all.

TECHNICAL ADVANTAGES

The advantages of biodegradable tableware are obvious: it is convenient
to use; does not leak moisture, grease and other liquids; has a long service
life; does not crumble and does not break; resistant to different temperature
conditions; withstands low and high temperatures; does not contain
harmful substances, therefore does not clog the environment, but on the
contrary serves as a good organic fertilizer, increases the fertility of the soil,
preventing its degradation.

EXPECTED RESULT OF APPLICATION

The intended products can be used:
- as a tableware for individual use in summer tent mobile camps and at festive events;
—in crop production for planting products;

— for informational and educational purposes to attract public attention to the issues of polymer packaging and
replacing it with environmentally safe dishes made from natural materials;

— as souvenirs.

CURRENT STAGE OF DEVELOPMENT

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

INFORMATION ON THE LEGAL PROTECTION

The work was carried out by students of the educational institution “Grodno State Regional Ecological and Biological
Center for Children and Youth” under the guidance of methodologist Ekaterina Pisanko and teachers of additional
education Elena Timoshkova and Tatiana Aparitskaya.
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POTENTIAL CONSUMERS AND INTERESTED PARTIES

Educational institutions, the public.

DEVELOPMENT MANAGER
Ekaterina Pisanko, Methodologist, Highest Qualification Category.

CONTACT INFORMATION
E-mail: katjapis@bk.ru
Tel.: (+375 29) 587 17 36

30. BIOCOMPOST AND BIOCOMPOSTERS
(jointly with State Educational Institution “Secondary School No. 8 of Grodno”)

BRIEF DESCRIPTION OF INNOVATIVE DEVELOPMENT

In our country, great attention has recently been paid to minimizing waste
and extracting secondary material resources in the form of plastic, paper
and glass. The issue of food waste disposal remains largely open. Especially
in institutions of general secondary and preschool education, where they are
neutralized with chlorine-containing drugs and transferred to burial. At the
same time, many food residues are saturated with micro and macroelements
and they can be used for selfish purposes. The creation of biocomposters and
the production of high-mineral vermicompost can solve this problem.

TECHNICAL ADVANTAGES

The advantages of the biocompost are obvious. Itis proved that vermicompost
enriches the soil with trace elements, hormones, vitamins and humic
substances, improves soil fertility, has a stimulating effect on plants, increases
seed germination and plant survival during transplantation, has properties to
accumulate moisture, increases crop yields, improves product quality, increases
plant resistance to diseases, serves as a preventive agent of bacterial, fungal
and cancer, promotes neoplasm and soil regeneration, and much more.

EXPECTED RESULT OF APPLICATION

The proposed products can be used as fertilizer, for the preparation
of various soils for seedlings, replacement of depleted fertile soil layer and old
lawn coverings, reclamation of disturbed lands and landfills. Since biocompost
is a light organic fertilizer, it can be used in landscape-complex and vertical
gardening to create gardens on roofs, window sills, balconies. The creation
of a biocomposter on the territory of the institution will solve the problems
of acquiring soil for seedlings, transplanting plants and enriching the lands of the educational and experimental
site. And in cases of an increase in scale, extract a certain economic profit from this within the framework of a school
business company. In addition, the rapid reproduction of worms during vermicomposting will allow obtaining a high-
protein product for poultry fattening and fish breeding also with a certain economic benefit.

CURRENT STAGE OF DEVELOPMENT

Research or development (technological) work has been completed.
A prototype was released.
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INFORMATION ON THE LEGAL PROTECTION

The work was carried out by students of the State Educational Institution “Secondary School No. 8 of Grodno”
under the guidance of the methodologist of the State Educational Institution “Grodno State Regional Ecological and
Biological Center for Children and Youth” Ekaterina Pisanko and biology teacher of the State Educational Institution
“Secondary School No. 8 of Grodno” Stefanovich Zhanna.

POTENTIAL CONSUMERS AND INTERESTED PARTIES

Educational institutions, the public.

DEVELOPMENT MANAGER
Ekaterina Pisanko, Methodologist, Highest Qualification Category.

CONTACT INFORMATION
E-mail: katjapis@bk.ru
Tel.: (+375 29) 587 17 36
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XX. STATE EDUCATIONAL INSTITUTION “GYMNASIUM
No. 6 NAMED AFTER F. DZERZHINSKY"”

31. DEVELOPMENT OF AN EFFECTIVE REUSE SYSTEM
OF THE USED OR UNSUITABLE COOKING OIL BRIEF DESCRIPTION

OF INNOVATIVE DEVELOPMENT

It's the development of an environmentally safe and economically efficient system for
processing used or unsuitable cooking oils into valuable products. We offer a project that
is aimed at production of biodiesel and antiseptic from used or unsuitable cooking oil. Biodiesel
is an eco-friendly fuel for transport: in comparison with conventional diesel fuel, it contains
almost no sulfur and at the same time undergoes almost complete biological decomposition.
Due to the increase in colds, a large amount of antiseptics is needed.

TECHNICAL ADVANTAGES

Now, there are no known cases of the use of such technologies in domestic production
in the city of Grodno. According to the Main Statistical Department of the Grodno region,
there are more than 400 public catering facilities in the city of Grodno, more than 1,200 in the
Grodno region as a whole, and no one counted the amount of waste of vegetable oils and
animal fats generated at these facilities. Therefore, we believe that the organization of such
production will be justified.

EXPECTED RESULT OF APPLICATION

The processing of used cooking oils into biodiesel and antiseptic will have a significant
socio-economic effect:

- disposal of used oils and prevention of environmental pollution;

- job creation;

- production of high-demand, competitive products;
- cost minimization and use of secondary raw materials in production.

CURRENT STAGE OF DEVELOPMENT

A research work was carried out to determine the profitability of processing used and unsuitable cooking oils.

INFORMATION ON THE LEGAL PROTECTION

The work was performed by students of the State Educational Institution “Gymnasium No. 6 named after
F. Dzerzhinsky” under the guidance of biology teachers Elizaveta Bogdanova and Lyudmila Baranova.

POTENTIAL CONSUMERS AND INTERESTED PARTIES

In the Republic of Belarus, the consumers of biodiesel are agricultural enterprises. For example, in the Gomel
region, 75 % of agricultural machines have been converted to use this type of fuel. According to the Gomel Regional
Executive Committee, due to the use of diesel fuel with bioadditive, agricultural enterprises of the region were able to
save about 10 billion BYN a year earlier.

Potential consumers abroad — European Market, Asia-Pacific Market, North American Market, Latin American
Market.
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DEVELOPMENT MANAGER
Yelizaveta Bogdanova, Lyudmila Baranova, Biology Teachers.
CONTACT INFORMATION

E-mail: yelizaveta.bogdanova@mail.ru
Tel.: (+375 29) 546 26 37, (+375 29) 58200 16
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