OBPABOTKA U YTUNIU3ALMA OTXOAOB

[NPOOECCOHAJIBHBIE CEKPETDI
[NIEPEPABOTKW CTERJIOBOA

I’ B. Tpopumos, npedcmasumean Binder+Co 8 Poccuu

B CMW Bce uaLle NosiBAAOTCA COOOLLEHMA O TOM, YTO TOT USIN UHOW POCCUIACKUI PErMOH CObupaeTcs
npucTynaTb K nepepaboTtke ctekna. Ho feno s1o Ana Hac HOBOE, B NOCNEAHIOK YETBEPTb BEKA HUKTO
BM/IOTHYIO 3TUM HEe 3aHUMASICA, @ MeXy TeM Ha KaXKJOM dTane TeXHONOrMYeCKOW LienoYkmn MOKHO
«0OPYLINTL» SIKOHOMUYECKYIO 3PPEKTUBHOCTL OOBEKTA, €CNIN HE 3HATb NPOdECCUOHANIbHBIX TOHKOCTEN.
B nomouwb npeanpuHmUmaTenam — 3ta cTaTbA.

TXOADI CTEKAQ B Halllell CTpaHe

SIBASIIOTCS], TIOXOYKE, CAMBIM 3a-

OBITBIM BUAOM BTOPUYHBIX pe-

cypcoB. VHaycTpus obpaitieHus

C OTXOAAMU He YAEASIET STOMY
MaTepyaAy AOCTaTOYHOro BHMMaHust. He-
CMOTPsI Ha OY€Hb BBICOKMIT CIIPOC U CTa-
OMADBHBIN COBIT YMCTOTO BTOPUYHOTO
CTeKAa OOABILIAS YACTb STOTO MaTepHUasa
AO CUIX ITOp OTIIPABASIETCS HA 3aXOPOHe-
HIe. A BeAb CTEKAO — 3TO YHUKAABHBII
Marepuaa, KOTOPbII MO>KHO Iepepadarhl-
BaTh OeCUYICAEHHOE KOAMYECTBO pa3 0e3
IIOTEPY €T0 CBOVICTB, BTOPUIHOE CTEKAO
SIBASIETCSI He3aMEeHMMBIM MaTepUaAOM,
VICITOABb3YEMBIM TIPY BapKe HOBOTO CTEK-
Aa. CTexa006011 TAaBUTCS IIpU OOAee HU3-
KOV TEMITepaType, YeM MICKOIIaeMble KOM-
MIOHEHTBI, 13 KOTOPBIX BAPUTCSI CTEKAO,
MO3TOMY MICIIOAb30BaHUe CTEKAOOOS B
HPOM3BOACTBE CIIOCOOCTBYET CHYDKEHUIO
NOTpeOAEeHVIsI SHEPI MY 1 BBIOPOCOB B aT-
Mocdepy Ha BeAnuuHy A0 30 %. DKOHO-
MSIT M TIOBBIIAIOT 3¢ (HEKTUBHOCTD CBOE-
ro 6usneca u orteparopst TKO, pasmerrast
Ha rmoAnroHax Ha 10—20 % oTX0AOB MeHb-
11Ie V1 TIPY 3TOM 3apadaThbIBasi Ha IIPOAKE
BTOPCBIPbs], cOeperast pecypc MyCOpOBO-
30B U IIPeCC-KOMIIAKTOPOB 3a CYeT MC-
KAIOYeHVs a0pasMBHBIX Y MHEPTHBIX
BKAIOYEHHIL.

CpeaV TPIYVH HU3KOT'O YPOBHS Iepe-
paboTku crekaa B Poccuu sKkcrepTHOe
COOOIIIECTBO YaCcTO yKa3blBaeT HU3KYIO
IIPOAQKHYIO CTOMMOCTb CBIPBsI [PV OOAB-
IIVX KAIATAABHBIX BAOYKEHVISIX B IIPOU3-
BOACTBO, HEOOXOAVMBIX 113-32 CAOYKHOTO
TEXHOAOTMYECKOTO MPOLIeCca, a TaKXe
BBICOKVE TPeOOBaHMSI CTEKOABIIUKOB K
Ka4yeCTBY FOTOBOTO ChIPbsI TPV HETOTOB-
HOCTY peLIKAE€POB BBIAABATD 3TO Kauec-

TBO, 13-3Q Y€ro HA PbIHKE II0 Cell AEHb
MPaKTUYECKU OTCYTCTBYET BBICOKOKAYEC-
TBEHHBIVI BTOPUYHBII CTEKA0OOIL. Bo
MHOTOM 3TO IIPaBAQ, HO He BCe TaK KpU-
TUYHO, 1 AAA€€ MBI PACCMOTPYM ITOYEMY.
BcrioMHMM, 4TO cpada CTEKAOTaph
ellje HeAABHO ObIAQ XOPOILIUM UCTOYHU-
KOM AOXOAQ AASI HaCeAeHMsl 1 OOHapy-
JKUTh €e B OTXOAQX OBIAO IPAKTUYECKU
HeBO3MOXHO. [ToaTomy 1 nepepaboTKu
CTEKA0DO0sI He CYILIECTBOBAAO B T€X Mac-
1tabax, B KOTOPBIX 9TO HEOOXOAMMO Celi-
yac. /IcrioAp30BaAach CTAHAAPTHAS CTEK-
AOTapa, M OHa OblAa MHOTOPAa30BOII, a
Terepb KX ALV [IPOMU3BOAUTEAD IIPOAYK-
LMY 3aKa3bIBAET CBOIO COOCTBEHHYIO
(bUPMEHHYIO YITAKOBKY, YTO AEAQET BO3-
BpAT Tapbl IPOM3BOANUTEASIM OYEHb CAOXK-
HbIM nporieccom. Ho mMeHstroeecs 3axo-
HOAQTEABCTBO, U B YaCTHOCTY BBOAVIMBII
3alpeT Ha 3aXOPOHEHNE CTEKAQ, BHECET
KOPPEKTUBBI B 3TOT PHIHOK, /1 ITepepadoT-
Ka BCce-TaKu OyAeT pasBUBATHCSI.
OcTraBuM 5KOHOMUYECKME PACYETHI
NPOQUABHBIM CIIELUAAVCTAM U YIIOMSI-
HeM AMIIb O TOM, YTO BCE (pMHAHCOBBIE
MOAEAU BBICOKOTEXHOAOTMYHBIX KOMII-
AEKCOB TIO TepepaboTke CTEKA000sI, C
KOTOPBIMU HaM NPUXOAUAOCH 3HAKO-
MUTBCS 32 IOCAEAHME TIAPY AET, YKa3bl-
BAIOT HAa CPOK OKYIaeMOCTY MHBECTULII
2—4 ropaa, B 3aBUCUMOCTU OT 00bEMOB
HaKOITAEHIS, PErMoHa 1 MOp(oAormyec-
KOT'O COCTaBa BXOASIIIIET0 MaTepuaAa.
ITpu 5TOM YYTEHbI BCe MHBECTULMOHHBIE
M TeKyLIVe 3aTPaThl. DTO BIIOAHE IIPU-
€MA€EMO B PeaAMsIX Halllell CTPAHBL, 0CO-
©eHHO YYMTBIBAsL, YTO CPOK CAYXKOBI 060-
PYAOBAHUSI COCTABASIET OKOAO AECSITU
A€T U B MUpe PabOoTaI0T KOMITAEKCHI, 3a-
IyLeHHbIE ellle B KOHIIE TPOIIAOTO BeKa.

ABRIDGED TRANSLATION

THE PROFESSIONAL SECRETS
OF GLASS CULLET
RECYCLING.

Gleb Trofimov,
the representative for Binder+Co
in Russia.

Wiaste glass seems to be the most
abandoned recyclable in the Russian
waste business. In spite of high
demand for clean cullet in the glass
industry, the recycling business does
not pay enough attention to this
material for the last quarter of the
century and the majority of all glass
goes for dumping. But glass is unique
recyclable material, moreover cullet
is necessary for almost any glass
production for technological,
ecological and economical reasons.
Also there is good business for waste
operators as landfill payments can be
reduced by 10-20%, i. e. the weight of
waste glass, which could even be sold
on the market. The service life of
garbage trucks and press compactors
will be saved as glass is the very
abrasive material. Obviously, it
makes sense to collect it separately
or, in current Russian conditions,
extract it from the mixed waste
manually or automatically.

There are causes of the low level
glass recycling in Russia that expert
community usually refers to such as
the low market prices for cullet along
with high investments in production
as technological process is pretty
complex; high material quality
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ITopuepKHeM, YTO B pacyeThbl 3aKAAAbBI-
BaAVCb aBTOMAaTH3/[POBaHHbIE KOMITAEK-
CBI IOAHOTO LIIKAQ CO 3HAYMTEABHBIMY
BAOXKEHVSIMYU B TEXHOAOTMYECKOe 000-
PYAOBaHMe U IIPOM3BOACTBEHHO-CKAAA-
cKkye noMelneHrs. Ho Bo3MOXHBI 11 Ba-
PUAHTBI TAKVX TEXHOAOTMYECKVX AVIHUM,
KOTOPbIe MO>KHO VICITOAb30BAaTh Ha CTap-
Te AASI BBIXOAQ Ha PBIHOK C MUMHMMAAB-
HBIMU 3aTpaTaMU.

Hy>xHO noHUMaTh, YTO CTEKAO — 3TO
BBICOKOAOPA3MBHBIIT MaTepUaA, U Mpo-
Ljecc ero o0paboOTKM COMPOBOXKAAETCS
00pa3oBaHueM IIbIAY, I0STOMY HEOOXO-
AVIMO CIleLiiaAbHOe 000PYAOBaHue, pas-
paboTaHHOe AAS Takux ycaoBuit. Ha
BBIXOAE HEOOXOAVMO MOAYYUTD YMCTBIN
CTeKA00011 KpynHOCTbIo —10+50 MM, Oe3
VHEPTHBIX U OpPTraHMYeCKUX NpyuMecel],
PasAEAEHHBII II0 TPEM OCHOBHBIM (1AL
6oaee) uperam. KauectBo crexkao00s B
Poccun peraamentupyer FOCT P
52233-2004, TeM He MeHee OTpacAeBble
CTaHAQPTHI B Hallle}l CTpaHe U 3a pyode-
KOM ellje 00Aee CTPOryie B CUAY NIPUMe-
HEHVS BO BCEM MMPeE EAVHBIX COBPEMEH-
HBIX CTEKAOBAapEHHBIX TEXHOAOTUI U
000pya0BaHMs. B BBICOKOKa4eCTBEHHOM
CTEKA000€ AOITyCKAaeTCs BCETO HECKOAD-
KO AECATKOB IpaMM Ilpumeceil Ha 1 T
YMCTOTrO CTEKA00051. VIMEHHO TaKoe Cbl-
pbe IPUTOAHO AAS MICIIOAb30BAaHMS B
AIOOBIX CTEKAOBAPEHHBIX ITeyax, OyAb TO
CTEKAOTapHOE, IEHOCTEKOABHOE MAY
CTEKAOBOAOKOHHOE IIPOM3BOACTBO. B
AQHHOII CTaTbhe 51 He KaCaloCh IIPOM3BOAC-
TBa AMCTOBOTO CTEKAQ, TaK KakK M3-3a
0COOEHHOCTEN XMMUYECKOIO COCTaBa
Ka’KABI IPOM3BOAUTEAD TpeOyeT 005
VIMEHHO AVICTOBOT'O CTEKAA OIPEAEAEH-
HBIX MapOK ¥ MCIIOAb30BaHVe TapHOTO
CTEKA00 051 TPAaKTHYECKU He AOITYCKaeT-
cs1. AGCOAIOTHOE OOABIIMHCTBO OTXOAOB
cTeKAa, poctymnHoe omepatopam TKO,
— 9TO OTXOABI IOTPeOAEHMS CTEKAOTA-
pbI, HaxoAsmuecs B cMemaHHbix TKO
MAU coOupaeMmble paspeAbHO. O HUX U
VAET peyb.

ITpeAoAoXK1M, Ha IIepepaboTKy Ioc-
TYyIAeT CTEKAO, KOTOpoe OBIAO COOpaHO
pasAeAbHO OT 00pa3oBaTeAert AU 0TO0-
PaHO BPYYHYIO HA MYCOPOCOPTUPOBOY-
HbIX KoMIIAekcax. HesaBucumo ot uctou-
HJIKA IOCTYIAEHUS, CTEKAO IO CBOEMY
KauecTBY OYAeT O4YeHb MOXOXKMUM: U3-32
BBICOKOJI IIAOTHOCTY CTEKAR €r0 COAEP-
)KaHye OYAeT AOCTAaTOYHO BBICOKMM, KaK
NpaBMAO, He HibKe 90 % 1o Macce paxe C
Yy4eTOM BAQKHOCTH.

OCHOBHBIMI TIPUMECSIMU SIBASIFOTCSI
VIHEPTHBIE BKAIOUEHVIS, TAKII€ KAK KAMH
¥l KEPAMMKA, YePHBIE U LIBETHBIE METAA-
ABL, @ TAIOKE AETKIE, IIPENMYIeCTBEHHO
OpraHNYeCKye MAaTEPUAABL — IOAMMEPEI,
Oymara, MuIeBbIe OTXOABL U T. A. HyxxHO
YIMTBIBATb, YTO YACTh OPraHMYECKUX 3a-
IPSI3HEHMIL TIPUCYTCTBYET B BUAE STHKET-
K/ Ha OYTBIAKAX, KOTOPYIO HEOOXOAMMO
YAQASITB AAsT D0A€ee 9 deKTUBHOI OITH-
YECKMII COPTUPOBKI CTEKAR U YMeEHbIIIe-
HUSI [TOTEPb TIpU ero obpaboTke. Takxe
CYILLECTBYIOT OTAE€ABbHBIE TPeOOBAHYISI TTO
IIPMMECSIM TYTOIAQBKMX ¥ CBUHLOBBIX
CTeKOA B cTekA000e. CoBpeMeHHbIE KOM-
IIAEKCBI TIO3BOASIIOT PELIATh TaKMe 3aAa-
41, K TOMY >Ke Pa3pabOTKI IIOCAEAHVIX AET
II03BOASIIOT OCYLIECTBASITH 9TO 0e3 1c-
IIOAB30BAHMS AOPOTOCTOSIIIETO PEHTre-
HOBCKOT'O 000PYAOBaHMSL.

BOABIIMHCTBY CTEKOABIIMKOB Tpeby-
€TCST CTEKAODOII OIPEAEAEHHOIO 1{BeTa.
OCHOBHBIX L|BETOB TapHOT0 0051 Tpu: bec-
UBETHBIN (PO3PAYHBINT), KOPUIHEBBIA U
3eaeHblll. HecMOTps1 Ha BO3MOKHOCTU
COBpPEMEHHBIX OIITIIECKIX CENTaPaTOPOB
II0 COPTMPOBKE MHOXKECTBA LIBETOB, KaK
IIPaBMAO, HEOOXOAVIMOCTH B 5TOM He BO3-
HIKAeT.

Kak y>xe roBopnaoch, CTEKAO — 3TO
MaTepuaa, KOTOPBIi1 B Ipoliecce cOopa,
TPaHCIIOPTHUPOBAHNSI, [IEPErPY3KM 1 06-
paboOTKM KpOLINUTCS U 00pas3yeT MHOTO
IIBIAM, TTIO9TOMY 3aAQ49a TEXHOAOTOB —
IOCTPOUTD IPOU3BOACTBEHHYIO AOTHC-
TUKY ¥ TEXHOAOTMYECKMIT MPOLeCC C
MUHMMAABHBIM KOAMYECTBOM I1€PECHI-
OB, IIEPerpy3ok Marepuasa u nsbde-
)KaThb IMaAEeHUI YaCTUL, C BBICOTHI: 3TU
MepBbI CHIDKAIOT IIBIA€0Opa30BaHIIe, I10-
Tepy Marepuasa U M3HOC 0OOpyAOBa-
Husi. Ha Apobuakax, rpoxorax u Bcex
OCHOBHBIX Y3AaX, TA€ 00pa3yeTcsi IbIAB,
HEOOXOAMMO YCTAaHABAMBATD CHUCTEMBI
nbiseypaseHust. K coxxaaennto, B Poccun
II0Ka HeT CIIELAAVICTOB, YMEIOLINX pa-
00TaTh CO CTEKAOM, IO9TOMY BCE aBTO-
MaTU3MPOBAHHBIE COPTUPOBOYHBIE
KOMIIAEKCHI B HAlllell CTpaHe ObIAU
CIIPOEKTMPOBAHBL U TIOCTPOEHBI €BPO-
MEVCKMMY KOMITaHVISIMM.

JTaK, nepea MpOM3BOACTBOM CTOUT
3aAa4ya OYMCTUTh CTEKAO OT IIPUMeCeN 1
OTCOPTUPOBATb 110 LIBETAM AASI TIOAYYe-
HMSI IPOAYKTA C HAaMOOABIIIE)T CTOMMOC-
TBIO U AMKBMAHOCTBIO. AaBaiiTe ynpo-
1[eHHO PACCMOTPUM OCHOBHBIE IIPVHLN-
[MAABHbBIE DTAIBI TEXHOAOTMIECKOTO
npotrecca.

OBPABOTKA U YTWIN3ALMA OTXOAOB _

requirements along with unreadiness
of recyclers to provide such quality,
that’s why there is almost no furnace
ready cullet on the market so far. In
many ways it’s true, but things can’t
be all that bad and with further
comments we will see why.

Reusable glass containers used to
be the one of the good income
sources for population in USSR and
there was almost no glass in the waste
and as a consequence no need for big
scale recycling. Nowadays almost
every beverage producer uses it’s the
one and only bottles that makes the
reusing process too complicated.
Although the regulation in Russia is
changing dramatically now and this
is going to give a good drive for
recycling development.

It's important to mention that all
economical studies that we saw for
the last few years showed good
potential and claimed about 2-4 years
payback period depending on region,
production level and composition of
the input material when considering
all investments and operating
expenses for full-sized recycling
plants in Russia.

It's important to keep in mind, that
glass is very abrasive and dust-
generating material that requires
specially designed equipment for it’s
processing, moreover the quality
requirements for glass cullet are very
high. Standard GOST P 52233-2004
describes glass cullet and glass
industry requirements for this
recyclable, though the industrial
standards are even higher and
recyclers have to consider this.

The main contaminations of glass
cullet are inert inpurities as stones
and ceramics, heat-resistant glass,
ferrious and non-ferrious metals and
light, mainly organic, materials like
polymers, paper, kitchen waste,
different labels on bottles e.t.c. Also
colour sorting is important to receive
three main or more colours of the
secondary glass. All these sorting
tasks can be done by state-of-the-art
technologies available on the market.

So, your company has a task to
clean the glass cullet from impurities
and to sort it by colour to receive
the products with maximal quality
and added value. Let’s briefly look
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Puc. 1. Mpouecc npesBaputenbHON NOAroTOBKM MaTepurana.

Ha nepBom ararte (puc. 1) mocae sarpy-
304HOrO OyHKepa CAeAyeT YCTaHOBUTD 7
IOCT PYYHOI'O KOHTPOASI AASI BBISIBAEHVISI 7
HerabapyUTHBIX 11 ONTACHBIX BKAIOYEHNIT B 7
cocraBe cTeKA060s1. Cpasy mocae sToro
MaTepuaA paBHOMEPHO IIOAAETCST KOH-
BeliepoM Ha BUOPOTPOXOT, OTOMPAIOILNIL
dpaxuyio 6oaee 50 MM, KOTOpasi OTIIPaB-
ASIETCSI Ha BAAKOBYIO ADOOMAKY U ITOCAE ,
STOTO COEAVHSIETCSI C OCHOBHBIM IIOTOKOM
Mmarepuaaa. BaakoBast Apobuaka — 10
HAVAYYILINI BBIOOP AASI U3MEAbYEHMS . ] 7
CTEKAQ, TOTOMY YTO OHa paboTaer AOCTa-
TOYHO AEAMKATHO U He NMPOU3BOAUT 7 .
CTOABKO MEAKOV Gpakuum M IbIAY,
CKOABKO MOAOTKOBBIE APOOVAKN. 3A€Ch
TaKKe 3¢ (PEeKTUBHO paCKaAbIBAIOTCS AO-
HBILIKM OYTBIAOK 1 TOPABIIIKY, & BITOC-
AEACTBUM Ha KOAOCHMKOBOM IPOXOTE 7
OTOMPAITCSI OCBOOOXKAEHHbBIE BCTABKMY,

KOABbLIa 1 Ao3aTopbl. Taxke Ha srTame
IIPEABAPUTEABHON TOATOTOBKY CTEKAO-
0051 MCTIIOAB3YETCSI BO3AYILIHDIN Cerapa-
TOp AASL YAQAEHUS AeTKol ¢pakuuu u
MAarHuT AAS1 OTOOpa YePHBIX METAAAOB.
Aaaee ropaspo 60Aee paBHOMEPHBIN
IO I'PAHYAOMETPUYECKOMY COCTaBY U
¢dbopMe yacTHL] IOTOK CTEKAA IIPOXOAUT
aTan cyoanmMauumu (puc. 2), yCTaHOBKa
AASI KOTOPOTO COCTOUT U3 CYLIKHU, YAQAU-
TEASI STUKETOK U BBITSDKKU AASL A€TKOV
¢dpaxuyn. ITpocyieHHbIT CTEKA0OOV Tro-
pasA0 appeKTrBHeE TOAAQETCS OIITUYeC-
KOJ1 COpPTUPOBKe. Ayullle MICIIOAb30BaTh
CYLIMAKY KUITSILETO ([ICEBAOOXKIDKEHHO-
T'0) CAOSI, TA€ IPOUCXOAUT 3P PEeKTUBHAS
sHeprocheperaolas Cylka MaTepuaaa,
MeHblllee M3MeAbYeHMe MaTepuasa U
MEHBIINI MU3HOC CaMOro arperara Io
CpaBHEHUIO C 0apabaHHBIMY CYLIMAKAMIL.
BricyleHHbIT MaTepMaA IOCTYIAET B
arperar CyXxoyi O4MCTKH, TA€ 6€3 VICIIOAD-
30BaHM BOADBI YaCTULIBI CTEKAODOS 04N~
IAIOTCS OT STUKETOK U IIPOYVX OpTaHu-
YeCKUX M AeTKUX 3arpsisHeHuit. Ha noc-
AeAHeM 3Talle C IIOMOLIbI0 BBITS)KHOM
BOBAYIIHONM YCTAaHOBKY YOMPAIOTCs BCe
A€TKyie BKAIOUEeHVIsT, KOTOPBIE ObIAY OTAE-
A€HBI OT YaCTUL CTEKAQ, Y HA BBIXOAE MBI
yIMeeM ITOTOK MHEPTHOTO MaTepyaAa, ro-
TOBOT'O K OCHOBHOMY 3TaITy COPTUPOBKI.
Ha tperbem stane (puc. 3) orbupa-
I0TCS OCTATOYHbIE METAAABL: YEpHbIE —
IpY MOMOLIM MarHUTa, LIBETHbIE — TIPYU
MOMOIIM BUXPETOKOBOIO CelapaTopa.
Marepuaa nocrymnaer Ha rpoXoT, KOTO-
PBIl OTAEASIET MEAKYIO HEAVKBUAHYIO
¢dpaximio MmeHee 5 MM (COPTUPOBKA MeA-
KOI (ppaKLIMy ONLIMIOHAABHA) U PA3AEAs-
€T IIOTOK CTEKAOOOsI Ha ABa VAU TPpU
MOTOKA C Pa3HbIM I'PAHYAOMETPUYECKUM
COCTaBOM IT€PeA T0AQYEN] HA ONITUYECKME
ceraparopbl. AeAO B TOM, UTO COBPEMEH-

into the essential steps of the
technological process.

On the picture 1 we can see the
process steps where we prepare our
material with manual control,
screening, crushing, air separation
and ferrous metals ejection. This
steps are being taken to make our
material uniformly graded without
too small or too large particles,
without bottle necks, other 3D
particles and metals. Also we get rid
of gross light particles by hand
picking and air separation.

Then, the prepared material
proceeds into the cullet sublimation
process (picture 2), where we dry the
material up on the fluidized bed
dryer, de-label it and then extract the
light, mainly organic fraction, that
contains also labels from the bottles
that have been detached and fluffed
up in a dry-process delabelling
machine one step before. Dry and
clean glass cullet takes optical sorting
in a more efficient way, so this step is
very important for the efficiency of
the whole process where we receive
pure material and along with that
minimize a loss of good product.

The received inert material flow
goes to the next part of the process
— main sorting line (picture 3). Here
we separate both ferrous and non-
ferrous metals, screen the material
to get rid of fine fraction and then
we deliver the material into the
optical sorting through the air
suction systems for light fraction
control. We use the screen as well to
split the material into two flows of
different grain sizes for perfect
results of optical sorting. You can
notice that the operating width of the
optical sorters in this example is
divided into two, so that we could
use one machine to work like two
independent optical sorting devices.
The colour and impurities sorting
processes are combined in one
technological process where we use
several devided optical sorters to
have several necessary sorting steps
for the best quality. One optical
sorting machine has a throughput
rate up to 15 tonns per hour
depending on the type and
composition of the material flow,
grain sizes, sorting task and moisture.
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HBIIl yPOBEHb ONTUYECKON COPTUPOBKNU
OYeHb BBICOK, OIITOAEKTPOHHbIE MallIN-
HbI CITOCOOHBI COPTMPOBATH MATEPUAA C
rpaHyAaMu ot 1 MM, oTOMpaThb Bce BO3-
MO>KHBIE IIPYIMECH, B TOM YMCA€ Pa3AMY-
Hble BUMABI METAAAOB U CIIELIMAABHBIX
CTEKOA, & TAKKe OCYIECTBASITb COPTU-
POBKY II0O MUAAVIOHAM LIBETOB, IIOAYYast
Ha BBIXOAE ChIpbe C a0COAIOTHOM YUCTO-
TOIT; HO AASI AOCTVDKEHVS CTOAD BBICOKMX
IOKa3aTeAell peKOMEHAYeTCs ITOAABATh
Ha COPTMPOBKY ITOATOTOBAEHHBIN ITOTOK
MaTepHaAa C yCpeAHEHHBIM I'PAaHyAOMET-
puueckuM coctaBoM. Ha puc. 3 nokasa-
HO, KaK paboyas LIMpUHA ONTUYECKOrO
cemapaTopa pa3peAeHa BAOAb Ha ABe
yactu. Ilo cyTu, opHa MalIMHA BBITOA-
HSeT paboTy ABYX He3aBUCHUMBIX OIITHU-
YeCKIX CeTrrapaTopoB, HA OAVH 13 KOTO-
PBIX MTOAQETCSI MaTepraA C YacTULIAMU
5-15 MM, a Ha BTOpOI — 15-50 MM, 1
IocCAe TIpoliecca COPTUPOBKU UMCThIE
¢dbpaxumuy roTOBBIX IIPOAYKTOB CMELIN-
Batorcsl. Ha 060mx cropoHax cemaparopa
13 MOTOKA OTAEAsIeTCs OecClBeTHBIN
CTEKAODOI1 B OAHOM HaIlpaBAEHMU, OA-

OBPABOTKA U YTWIN3ALMA OTXOAOB _
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Punc. 3. OcHoBHasA NMHMA COPTUPOBKM

HOBPEMEHHO BO BTOPOM HalpaBAEHUM
OTAEASIIOTCST BCe IpuMecH (KaMHH, Me-
TAAABL M T.A.), Ml B TPETHEM IIOTOKE OCTa-
€TCSI MUKC U3 3€A€HOTO ¥l KOPMYHEBOTO

CTeKAa, KOTOPbIl BO3MOKHO AaAee pas-
AEAWTD Ha 3eAeHYI0 ¥ KOPUIHEBYIO Map-
KI IO TOMY >Ke TIpMHLMIY. BaskHo yka-
3aTh, YTO AOCTV)KEHMe BbICOKOI UMCTO-
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OBPABOTKA UYTUNU3ALINA OTXOA0B

Puc. 4. YcTaHOBKa 11 COPTUPOBKM CTEKII0605

TBI TOTOBOTO TIPOAYKTA HE ITPOUCXOAUT
cpasy, 1 HEOOXOAMMO OT ABYX AO Tpex
STAIOB COPTUPOBKIM. DTO MOXKET TAKXKE
ObITb 00eCIevyeHOo MyTeM pasAeAeHMs
pabouyell MMPUHDI CENIAPATOPOB U TIOB-
TOPHOTO IOCTYIIAE€HMSI MaTepuaAa Ha
COPTMPOBKY, TAKUM 00Pa3oM Ha OAHOI
CTOPOHe ceIrapaTopa Hy)KHbIIT MaTepraA
CHa4yaAa COPTUPYETCs aKTUBHO, TO €CTh
OCYILECTBASIETCSI BBIOPOC MPOAYKTA, &
3aTeM Ha BTOPOJ CTOPOHE IPOAYKT AO-
OYMIIAETCSI TACCUBHO, TO €CTh ITPOKCXO-
AUT BBIOPOC MprMecert. DTOT MPUHLIUII
M03BOASIET UCIIOAB30BaTb MEHBILEE KO-
AVMYECTBO 000PYAOBaHMS, @ 9TO BaXKHO,
€CAU CTOUT 3aAQ4a CHUBUTb KalMTAAb-
HbI€ BAOXKEHNI ITPY 3aITyCKE ITPOMU3BOAC-
TBa. EcAM HEOOXOAMMO AOOUTBCS BBICO-
KOJI IIPOM3BOAUTEABHOCTY KOMITAEKCA,
TO B IIPOEKT 3aKAaABIBAETCs OOAbliee
KOAMYECTBO CEMapaTopoB, KaXKAbBIIT 13
KOTOPBIX OTBEYAET 3a CBOIO 3aAa4y U 32

CBOJI TUII AU LIBeT MPOAYKTa. OAMH OI-
TUYeCKUI1 ceraparop (puc. 4) cnocobex
IIPOIYCKaTh yepes cebs1 A0 15 T cTekao-
0051 B 3aBUCUMOCTY OT BAQXKHOCTH, pas-
Mepa 4acTul, MOp(OAOrMYECKOTO CO-
CTaBa ¥ MPOM3BOACTBEHHOM 3aAa4l.

OrnucaHHbI IpUMepP HECKOABKO YII-
POLLIeH 1 KacaeTCsl IPOLiecca IIPOM3BOAC-
TBa BTOPUYHOTO OECLIBETHOIO CTEKAQ U
MJKCa 3€A€HOT'0 V1 KOPMYHEBOT'O LIBETOB.
ITyrem u3MeHeHMsT KOMIIOHOBKY AVIHUY
VAU AOOABAEHMS CeIapaTopoB MOXKHO
MOAYYAaTb Ha BBIXOAE BCE TPYU OCHOBHBIX
LIBETa CTEKAODOS 1 pellaTh AI00bIe APY-
Ve 3aAa4N.

Kaxk mokaspIBaeT OIBIT, TIOAHOCTbBIO
aBTOMaTM4yecKas COPTUPOBKA CTEKAQ
sKoHOMMYeCcKU 3¢ exTuBHA MpU 00b-
emax He MeHee 5 T/4ac 1 poHAe pabouero
BpeMeHU paboTbl MopsiaKa 22 4ac/CyT.
EcTb TaxoKe OIBIT peaan3alyl IpOeKTOB
C IpOM3BOAUTEABHOCTDBIO 40, 60 1 pAaske
80 T cTekA00031 B yac. BayxHO MOHMMATD,
YTO HACBIITHAS TAOTHOCTb CTEKA0DO5I CO-
cTaBasieT 6oAee 1 T/M3, 4TO He ITO3BOASI-
€T CPaBHUBATD STOT MaTepuaA, K IIpyMe-
PY, C TAQCTUMKOBBIMY XAOIbsMU. Hakor-
A€HMe MaTepyuaAa TaKol IMAOTHOCTHU
IIPOMICXOAUT ropaspo ObicTpee. Ecau Bce
»Ke CTOUT 3aAaya HauaTh pPadOTaTh C MEHb-
My 00beMaMu, TO AyHlle MCIIOAb30-
BaTb IIOAYaBTOMATUYECKUII BapUaHT U
HeOOABIIIYIO YCTaHOBKY, TIOAOOHYIO TOTA,
4T0 M300pakeHa Ha puc. 4. B aToM cayuae
B)XHO He AOITYCTUTb HAMOKAHMS MaTe-
pMaAa npy TPAHCIOPTUPOBAHMY U Xpa-
HEHVM, a TAKKe 00eCIeunTb MaKCUMAaAb-
HO KaueCTBEHHYIO IIPeABAPUTEAbHYIO
MOATOTOBKY MaTepyuaAa ITepeA MOCTYIIAe-
HJIEM Ha COPTUPOBKY.

Puc. 5. BapraHT KOMNOHOBKY MPOV3BOACTBEHHOM JIHNN

According to our experience, the
automatic glass cullet sorting lines
become economically efficient
starting from the capacity of 5 tonns
per hour with worktime fund of 22
hours per day. And we have
experience with projects with huge
capacities like 40, 60 and even 80
tonns per hour. It’s important to
understand that glass cullet has bulk
density up to 1 t/m3 and more,
which is a circumstance that it
makes no sense to compare it with
such materials like plastic flakes;
accumulation of glass takes much
less time for this reason. If there is
a demand for small installation, we
recommend semi-automatic
installation based on the concept
showed on pic. 4. It’s important to
feed it with prepared material with
low moisture, so we recommend
our customers to use covered input
material storages to prevent
material soaking. Additionally, the
sorting facility itself (pic. 5) does
not require a lot of space, the most
part of the area is necessary for
storages of input material and
output products as well as access
roads and loading areas.

Hopefully, the waste industry will
be developing and legislative
initiatives will fructify, so that the
next years we observe quantitative
and qualitative expand in recycling
and new efficient advanced facilities
appear to process all types of
materials as well as secondary glass.

AobaBuM, 4TO AASI pasMelieHus
COPTUPOBOYHOIO KOMIIAEKCA HE Tpe-
OyeTcst OOABIINX IIAOLIAAEIT, OCHOBHOE
IPOCTPAHCTBO OYAYT 3aHMMATh CKAA-
ABI BXOASIIIETO MaTe€PUaAa U TOTOBOM
MPOAYKLIMY, & TAKOKE TIOABE3ADI 1 30HBI
pasrpysku.

Haperocn, 4To oTpacAb obpaleHns
c orxopamu OypeT pas3sBMBATBHCH, a
3aKOHOAATEAbHbIE UHUL[MATUBBI TIPU-
HECYT CBOM IIAOABI, M B OAVDKaime
TOABL MBI YBUAMM KaK KOAMYECTBEH-
HO€, TaK M KaYeCTBEHHOE PasBUTHE
PELMKAMHIA U TIOSIBAEHUE BCE HOBBIX
" HOBBIX 3(pHeKTUBHBIX KOMIIAEKCOB
10 COPTUPOBKeE 1 rAyOOKOII Iepepa-
060TKe BCEX MAaTEPUAAOB, B TOM YMCAE
cTeKAa. ©o
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