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B cmamee npedcmasiersl RPAKMUMECKUE PEIVIBMUINGL APUMEHEHUA MERMOOUKY OLCH-
KU Sifpermuenocmu HpousR0ICIGd OR8 Cradiu (PDAKYHORUPOSANH U MAKVIARYDHOL MACCE!.

DEVELOPMENT OF THE WASTE PAPER TECHNOLOGY BASED
ON THE EVALUATION OF THE KEY PERFORMANCE INDICATORS

E.V. Dyakova', D.A. Dulkin®, D.N. Zhirnov'

'Northern (Arctic) Federal University, Arkhangelsk, Russia
PLLC «Consolidated Paper Milly, Miscow, Russia

‘LLe «Suhonsky BPM», Sokol, Russia

This arricle is about the practical results of method application of evaluation of
equipment effectiveness of productive fractionator.

I1py MpoM3BOICTBE TAPHOTO KAPTOHA U3 MAKYJATYPHI CIELYeT OCYLIecTB-
JATE (PPAKIMOHMPOBAHUE C NOCNEAYIOUIMM Pa3lenbHblM PA3MOIOM JHHHO- U
KopotkosonokHucTol dpakunun (ABMD u KBD) [1, 2, 3]. 3tu onepaumu nosso-
JNAOT CHU3HThL YAENbHbIA pacxoil 3NEKTPOIHEPrHH H MAKCHUMAIBHO BOCCTAaHO-
BUTH Dymaroo0pazyrolwme CBORCTBA BTOPHUHOIO BOJOKHA, KOTOPBIE, KaK H3-
BECTHO, YXYAWALOTCA B PE3YNBTATE MHOTOKPATHOTO peUnKinHra (2, 6, 7.

OaHoi 13 Hazonbix XapakrepuctTuk OymarooGpazylommx cBOHCTB apnseT-
31 JUIMHA BOJIOKHA, KOTOpas HeH3DeXHO CHINKACTCA B CUNY YKA3aHHOTO MHOrO-
KPaTHOrO PELHKNUHIA, A TAKKE B PE3YALTATE YBEIHUSHHS N0JIM MAKYNATYPHOTO
kapToHa B HanaHce BTOPHUHHOTO chipwd |2, 5, 7]. CheaosarenbHo, B YCIOBUAX
MOCTOAHHO MEHAMWHXCA CBOACTE crIphA, 3QexTiBHOCTE npouecca (pakuno-
HUPOBAHNA MaKyIaTypHOH MAacchl MOMET [MOCTEIEHHO CHWKATLCA M3-33 TOTO,
YTO YCTAHOBAEHHBIE NAPAMETPH (PAKUMOHHPOBABUSA (AHaMeTp oTBepCTHil CH-
Ta, THM POTOPA) NEPECTAOT ObITh ONTHMANBHBEIMH,

Jlns noadopa W peryinpoBaHUs ONTUMANLHLIX TAPAMETPOR MPOLECCOB
MACCONOATOTORKH ABTOpaMu Oblna NpeanoXeHa MeToOHKA OleHKH QYHKUMOHM-
POBAHHA KaXA0H eAMHHLBI TEXHOIOTHHECKOTO 000PYAOBAHHA ¢ HCHONb3OBAHH-
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; 1] MexTyRapoanun HAY' HO-TEXHH'MECKAN KoHDepeHuHsL Al
«ITPORAER Bl MENAHHKN HENGIOIHO-BEYMARHBN MATEPTAIOR R
- r, Apxanreascs, 9-L1 cemraGpyw 2015 r, P -

€M KIMIOUEBBIX Mokasatench athdexkrnsuoctd KII3. Ona 6nna anpobuposana
OpPH OLEHKE CCHOBHO# OllepalMK MACCONOArOTOBKH — pazmona [4].

C veneto onpenenetua KITD yina dpakunoHupoBanis npoReneH nKcne-
PHMCHT C HCHOAB30OBAHUEM B KAYECTBE ITANOHHOrO obopynosanus aadoparop-
HOro 4-x cTyneH4aToro xnaccHpuxaropa cuctemel Baver McNett. Knaccndu-
KaTOp WMeeT YeThIPe CETYaThIX CHTA C palnHuHBIM pa3MepoM OTBEpCTHt
(16 mem — 1,2 MM, 30 memn — 0,6 MM, 50 mewn — 0,3 mm, 100 memi — 0,15 mM).
B pe3zynbTaTe GpakLMOHMPOBAHHA ONpelenaii OPOLEHTHOS CONSPIKAHHE Kak-
ol dpakuuy, ocralollledcs Ha COOTBETCTBYIOWEM cuTe. Bce nomyuexHsle
(ppakUMH JOUOTIHHUTENLHO aHANM3MPOBAIM C NOMOLWILIO yecTanoBkH Fiber Tester.
PeayabTarsl akcnepumenTa npuBegess! B Ta0m. 1, 2 v na puc. |, 2.

Tabarma 1. CpaBHEHHC DCHOBHLIX XAPAKTEPHCTHK (MPAKIIMOHHOIO COCTaRad MaKyaa-
TYPITOH MAcChl TTPH NPOMBITIICHHOM K 3aboparopHoM PpakuEoHupoBaHnK

NI Mexcaynaposuag iay no-Texsildeckad Kidepenaqa . e
«MPOBIEM Bl MEXAHHKH NEAAKTOIHO-BYMAKHBLY MATEPHANOB-
s r. Apxanre.bex, 911 eenradpa 2015 r. ¥y .

Tabmana 2. CrpyKTypHo-Mop(OAOrHYCCKHE XapaKTePHCTHKA BOIOKOH B HCXOAHOH Mac-
€€ W OTAeThHBIX Gpakipax npH MpOMBILIACHHOM H 1a00PaTOPHOM (FPAKLMOHAPOREHN

Cpenas | Cpennas | Cpeanuit Cpejsinss
Nons .
Howmep cnra. JIMHAE | apHHa | daktop MENOH I'pybocTh, | dnHua
Ment (M) BOTIOKOH, | BOTOKOI, | dopMel, % " MKIM | cerMedta,
MM MKM % ) MM
Hexoanman macca 1,33 26,8 90,7 7.4 129.6 1,24
MpoMbiliieH bl GpakIaoHATOD
AB® (1.4) 1.49 27,6 0.5 6,6 155,1 1.37
KB® 1,18 264 91.0 8.2 129.7 1,09
JlaBopatopHhiii k1accHdkaTop o
16(1,2) 2,74 32,3 88.8 0,5 234.2 237
30 (0,6 1,48 28.2 Q1,1 1.1 148.4 1,29
50{0.3) 0489 | 245 91.8 2.6 122.2 0,78
100 (0,15) 074 [ 242 91.8 4.1 107.4 0.68

I lonmep crra, Meut (Mm) I Jous dppakuuii, % \ CpeaHss ANVHA BOJOKHA, MM
[TpoMelUICHABI dpaknxoaTop
OBG (1.4) 57,0 1,49
KBd 43,0 1,18
Jlaboparophblii $pakiuoHaTop
16 (1,2) 20,1 2,74
30 (0,6) 24,1 1,48
003 127 0.89 ]
100 (0,15) 14.3 0,74
IMpomoti 28,8 -

OTMETHM, “TO HA MOMEHT 0THOpa NPol MACCH M3 TEXHOJIOTHUYECKOrg no-
TOoKa, cooTHowetne AB® v KB® nocne npomsiiunennoro dpakuuenaTopa co-
crasnanc 57 % u 43 % coorsetcTReHHo. OnHako coaepxkanue JIBD no pezyab-
TaraM naboparopHoro GpakiMOHUPOBAHHA COCTABHIC Nl 20 %,

Kpome toro, nanHeic Taba, | yKasblBAOT HAa 3HAYHTEIbHOS NPHCYTCTBHE
B Macce «menbuTodar T.e. BOJOKHA, KOTOPOE npoLno yepes sce cHta. dakru-
4YeckH AaHyad QpakuMa Hakannueaetcd B o0OpPOTHOI BOAC M YACTHYHO BLIBO-
AATCA H3 TIOTOKA C NPOAYKLMEH NpH UCNONB30OBAHHHU CPCACTB yAcpaanus. Tak-
AC OHA BbI3bIBACT YBEIMUYCHHE BPEMEHM BOJOOTAAYM MAacckl W CO3AAET TaK
HAZLIBAEM YO «KEKYILYIOCAY CTENEHb NOMOAA B HAMOPHOM fILHKE.

Hatinpie puc, 1 HArAAAHD NOKAILIBAIOT OTCYTCTBHE 3HAYUMBIX OTIHYHI
mexay JABO u KB nocne npombiuneHHoro dppakumonaropa. [pu stom xa-
paKTep pacnpeleneHHs BONOKOH M0 KNaccaMm ANMHMHBE NPAKTHUCCKH WAEHTHYEH
pacnpeeNeHHIO BOJIOKOH B HCX0LHOM mMacce.
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Puc. 1. Cpasnenne dpakiimonHore cocrasa JIB® v KB®, nosiyseninx
HA IPOMBILICHIIOM (hPaKIIHOHATOPE
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TH MexayRapoaHasS HAYYHO-TEXRAYECKER RondepeHuun
«1POLIIENbI MEXABMKH HELIHLTOMO-BYMAKHLEN MATEPHA OB

. APXaHres<k, ¥-11 cerrabpa 2015 .

Kpome Toro, pacnpesienenue BOJOKOH MO KnaccaM ANHHBI JEMOHCTPHPY-
€T, UT0 B HMCXONHOH MAaKyIaTypHOH Macce nofs RONOKOH C AnHHOH Gortee
1,2 MM (YCTOBHO ANHHHOE BONOKHO) cocTaBaetr 28 % ot obiere odbvema npo-
Obl, JonA BOJOKHA C AJTUHON MeHee 1.2 MM (YCJIOBHO KOPOTKOE BOJOKHO) —
72 % COOTBETCTBEHHO.

B obuiem obweme JAB®, oTo0panHoli B MPOM3BOACTBEHHEIX YCIOBMAX,
3HauMTeTEHaA Aois Ppakunn (66 %) npescrasiaer codOH BONOKHO C WIMHOH
mehee 1,2 Mm. DTO Ta 4acTh KOPOTKOTO BOJOKHA, KOTOPas BEI3LIBAET nepepac-
X0 NIEKTPOIHEPTHH Ha Pa3MOll, He OKA3blBad IIPH JTOM CYIUECTBEHHOTO BIUA-
HHA HA NOBHINEHHE NMOKA3aTENeH NPOYHOCTH FOTOROH MPOAYKIHM,

B cBotwo ouepeas, KBM, orbupacMas Ha NMpoMbiLTeHHOM (ppakinoHaTo-
pe, comepxuT 22 % BONOKOH © anuHO# Gonee 1,2 MM — IO BOJIOKCH, KOTOpas
HPH A0NoAHHTENbHOH o0paborke (nanpumep, $ulpuanupyowem paimone)
cnocofHa NoBLICHTL NIOTEHIIHAN MPOYHOCTH H KECTKOCTH KapTOHa.

C nozunpii cOTocTaBASHNA NPOMBILUIEHHOr H 1abopaTopHoro ipakny-
OHMPOBAHUA B KauecTBe IHHHOBWIOKHUCTOH (pakuMH oT nabopaTopHOro
K1accuduKaTopa MCIONE3OBANM OCTATOK HA CHTe C© oTeepermamn 16 Menr
(1.2 mm). KopoTkosonoxnuctas ¢pakuns GopMHposanace npd 0ObeAMHEHHH
ocTaTkoR Ha cutax 30, 50, v 100 mew. CpaBHeHHe PPakUHOHHOTO COCTaBa
AB® u KB®. nonyyeHHoHA Ha nadopatopuom (gpakUMoHATOPE, NPECTasieHo
Ha pUCYHKe 2.

JlaGoparopHslii (pakumORATOP, B OTIAHYHE OT MPOMBILIEHHOTO, MTOKA3LI-
BAET XOPOIUYIO CENEKTMBHOCTb paszaesieHus (Qpaxkuuii no AnuHE BONOKHA.
B IB® coneprrnrcsa 86 % yClIOBHO AIAHHOI0 BONOKRA U 14 % YCIAOBHO KOpPOT-
KOrO BOJIOKHA, NpH CPedHeH 1JIHHe BONOKHA B JaHHOH (pakumm 2,74 mM.
B ceow ouepens, 8 KB® npu cpeaned aamne eonokHa 1,12 MM cogepskanue
YCIOBHO KOPOTKOTO BonokHa coctasageT 80 %, yCIOBHO ANTHMHHOIO BONOKHA —
20 %, uto conoctaBuMo ¢ AanHbIMH 1A KB, nonyuennoil Ha npoMeinuien-
HOM (paKuHoHaTope.

Kmouernie mokazatenud aghexTuBHocTH npH GpakuHoHupoeaHkn (KI1D)
npuMennTensto K IB® v KBP paccumnreisany cieayiowmm ofpazom:

KO3 0 = [‘Lp— 100=54.5 %

‘And,

KIID = -2 100=955 %

‘npona.
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111 MeacnyHApoAHAS HAYIHO=-TEXHHMCCKAN KOHGEpan Ia
«HPOLJIEMbL MEXANHKH IELLOMO3RO0-LY MAMKHLIN MATEPILAIOB,

© 1. Apxatrentck, 9-11 centubpn 2015 r.

rae KI13,pe # KI13kpe — kMoueBoil nokasatens ek THEHOCTH npu dpaxuu-
OHUPOBAHMH; L, — ANMHA BojokHa JIBO/KBO, momydeHnnix B NpoHiBoa-
CTBEHHEIX YCIOBHAX, L s — nrwpa sonokna JIBO/KBd, monyyeHHBIX npH ra-
GopaTopHOM MOZENHPOBAHHH NPoLEcca (PpaKUHOHNpOBAHKS.
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Puc. 2. Cpasnenne ¢ppakuvontoro cocrasa JIBO u KBD, nonyvennmx
Ha JabopaTopiom dpakuronarope

KMN3 dpakusoHupoBaHus No ANTMHHOBOMOKHHCTONH (hpakUUH ABNHCTCH
KpaiHe Hu3kuM (54,5 %), uto RenseTca cneacTereM cnHitkoM Sonkworo oTdo-
pa aauvoi Qpakunn (57 % ot obwero o0bema npodel), B TO BpeMa Kak (hakT-
Yyeckoe KONMUECTBO YCAOBHO JAAMHHOMO BOJOKHA B MakynatypHol macce He
npeebiinaer 28 %. KI1D no KOpOTKOBOMOKHWCTOH ¢pakuHM ABIAETCA J0CTa-
TO'HO BBICOKHM {93.5 %), 1m0 06yCcHOBNEHO HU3KMM KkoTHYecTBOM KB®, oTne-
N9eMOE B TeXHoNorMyeckom noroke. [ obecneveHus O0Iee KAUECTBEHHOIO
payeneHust HeoOXoAMMO YReINUnTs 0TOOP KOPUTKOBONOKHUCTOH (ppaKunu u
ocylwecTBuTs, noabop Ocnee 3¢p@exkTHBHOrO poTOpa M CHTA, BO3IMOMHO,
C YMeHblIEHWeM IHaMeTpa OTBepcTHi NepdopalMi, ANbTEepPHATHBHLIM BapHaH-
TOM NOBbIWEHHA DDEKTHBHOCTH Y3na GPakudOHUpOBAHHA MOMET CNYHKHTD
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TIT Mesway NApoaTISE NAYIIA-TCXHICIECKan Kondepenuny .
«IPOLEIEM B ATEXAHUKN HEJAOA0GIHO-BYMAAKNBIX MATEPHAJOB» ;
_ . Apxanreasck, Y-11 cewrubpn 2015 1. .

nosTopHoe (PAKHOHHPORAHUE KOPOTKOBONOKHHCTOH BPpakUMH C LIEABIO yiaB-
JAHBAHHA JONONHHTEILHOIO KonudecTsa (1o 22 % oT odhemMa noToka) yCnosHo
JUTHAHBOTO BOAOKHA.
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